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MSA Auction Donation Request
Time for some spring cleaning of homes and offices! Why
not donate a portion of your mycological treasure trove to the
MSA auction, which will occur after the banquet at MSA’s annual meeting in East Lansing, MI, on June 11, 2014. We are
looking for Everything Fungus, including literature, mushroom
memorabilia, mushroom stamps, spalted woodworking …
everything and all things fungi! All proceeds will go to the Endowment Fund, which is the source of our research and travel
awards. Please send me email of what you would like to contribute, preferably before May 15, so I can make up a catalog
for your perusal before the event. You can bring your items to
the registration table or mail them to:
Dr. Jessie A. Glaeser
Forest Products Laboratory
One Gifford Pinchot Dr.
Madison, WI 53726
I am also looking for enthusiastic auctioneers and set-up
assistants!
—Jessie A. Glaeser
MSA Endowment Chair
jglaeser@fs.fed.us
608-231-9215

Fun Fungi Mini-Course at the
University of Ottawa
This May 5-9 the first “Fun Fungi” mini-course for 8th-11th
grade students was offered at the University of Ottawa as part of
their High School Enrichment Program. 20 student participants
from across Eastern Ontario and Western Quebec were initiated
into the fascinating realm of mycology through field collecting
at Strathcona Park on the Rideau River, microscopy & photography, culturing and identification and lectures on what are
fungi, where to find them and how to collect them, plant and animal-associated fungi, indoor fungi and molecular approaches to
the study of fungi. The course was developed and taught by PhD
students and postdocs Hai Nguyen, Dr. Allison Walker, Joey
Tanney and Dr. Yuuri Hirooka, the Fungal Dream team normally shackled in leg irons in Dr. Keith Seifert’s lab at Agriculture and Agri-Food Canada in Ottawa. Course evaluations were
glowing and a great time was had by all.
—Allison Walker
Carleton University/Agriculture and Agri-Food Canada
Allison.Walker@agr.gc.ca

See Fun Fungi photos on following page
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MSA BUSINESS
Executive Vice President’s Report
Greetings! As I write this column, the Spring
2014 semester at Washington State University
has just ended and the spring mushroom season is here. We will soon know the results of
the MSA Spring Ballot, and preparations for
the annual meeting in East Lansing, MI are in
full swing.

newal reminders are being sent out to those
members who have not yet renewed. Membership renewal is also a great time to make a donation to the Society to help support student
travel and research awards. A complete list of
funds can be found on the MSA Business site
under <Donations>. Please contact me with
any suggestions or feedback on the membership renewal or donation process.

Council Business: Two email polls were approved by Council since my April column—a
request for a discounted membership from a
Annual Meeting: This year’s annual meeting
member in a developing country, and a request
will be held June 8-11 at the Kellogg Center
from Inoculum Editor Julia Kerrigan to pubon the beautiful campus of Michigan State
lish issues on odd-numbered months, e.g., JanUniversity, East Lansing. The MSA Foray will
Lori Carris,
Executive Vice President
Feb, March-April. In order to return to this
be held Sunday, June 8 at the Waterloo Recrepublishing schedule, there will be a June-only
ation Area, a state park with 20,000 acres of
issue that will include annual meeting abstracts. The annual
diverse habitat including forested wetland, bog, and mature
Council meeting will be held on Saturday, June 7 from 10:00
oak-hickory forests near Chelsea, Michigan. The auction and
am – 5:30 pm in Kellogg Center Room 103 on the Michigan
awards banquet will be held on Wednesday, June 11 starting
State University campus. The annual Business Meeting will
at 6:00 pm. The meeting site (http://msafungi.org/MSAconference/) has information on meeting schedule. Meeting abbe held Wednesday, June 11 from 8:00 - 9:00 am in the Kellogg Center Auditorium.
stracts are published in this issue of Inoculum.
New Members: I would like to extend a warm welcome to
the following new and returning members who joined MSA
in March. Their membership will be formally approved at the
2014 Annual Business Meeting (June 11) in East Lansing,
MI.

Argentina: Romina Magali Sanchez
Brazil: Olinto Liparini Pereira Sr.
Canada: Ying Chang, Lina Mougharbel
Mexico: Isabel Corrales, Ernestina Castro Longoria, Fausto
Martin Villavicencio Sr.
United States: Steven Ahrendt, Davi Augusto Aleida, João
Arújo, Jordan Bailey, Anat Belasen, Martin Chilvers,
Thomas Crowther, Lauren Czaplicki, Noland Deaver, Mara
Demers, Jill Demers, Damien Downes, Keith Garrett, Paris
Hamm, Christopher Hann-Soden, Aleshia Johannsen, Lynnaun Johnson, Zachary Kennedy, Joshua Kielsmeier-Cook,
Louis Lamit, Xiaofei Liang, Margarita Marroquin-Guzman,
Mark McGary, Monique McGraw, Taylor Murphy, Rob
Powers, John Byron Ridenour, Donald W. Roberts, Jeffrey
Rollins, Zewei Song, Bo Maxwell Stevens, Jennie Gwen
Walstrom, Qiong Wang, Jie Wang, Todd Ward, Claire Willing, Richard A. Wilson
2014 Membership Renewal: MSA membership renewal
notices were sent out by email in early November, and re-

REMINDER: MSA Directory Update: Did you receive the
email notices that are mentioned in this column? If not,
please check that your directory information is up-to-date.
The Society relies on email to bring you timely information
on MSA news, awards, elections, meetings and other activities. To ensure that you receive those important Society blast
emails and Inoculum, take a few minutes to confirm the accuracy of your contact information in the online directory.
This can be accessed via our website (www.msa.org)—look
for the “Member Services” box in the bottom left corner of
the page. If you have renewed your membership and don’t
find your name in the online directory, contact me for assistance. If you need assistance with updating any of your membership information, contact our new Association Manager at
Allen Press, Liza Woolard (lwoolard@allenpress.com).

Feel free to contact me about MSA business, or any other
questions you have about the Society. If I don’t know the answer, I can generally find someone who does. And don’t forget to recommend MSA to your colleagues, and particularly
to students and postdoctoral associates who are interested in
fungi. Remember, there is now a postdoctoral member rate!
—Lori Carris
MSA Executive Vice President
carris @wsu.edu
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Editor’s Note
Hold onto this issue – it contains abstracts for the 2014 MSA Annual Meeting.
I am seeking contributions for a few new items in the Inoculum.
Fungi in the News: Please forward articles with timely or compelling news stories.

Member News: Keep the membership updated and pass along information about your colleagues and
self.
Back page: The image will change each issue. If you have an image or two you would like to grace the
back page, please send it to me. Note it must be high resolution (preferably around 1 Mb and not re-formatted to increase file size). All copyright permissions must be followed.

Also, please submit Articles, preferably with photos. These can be on just about anything - techniques
and tips, observations, a meeting you’ve attended...
Your contributions will be read by an intelligent and discerning audience.
See you in East Lansing!

—Julia Kerrigan
Inoculum Editor
jkerrig@clemson.edu

MYCOLOGICAL NEWS
Member News: Fulbright Specialist Award in Vietnam

Steve Stephenson (University of Arkansas) spent two
weeks during March at Hanoi National University of Education as the result of a Fulbright Specialist Award. While
at Hanoi National University of Education, he presented a
series of seminars to graduate and undergraduate students
on subjects ranging from global patterns of biodiversity to
the distribution and ecology of myxomycetes in terrestrial
ecosystems. In addition, he gave a workshop on scientific
writing as it relates to grant proposals and papers for publication to faculty members at the university and later met
with individual faculty members and graduate students to
discuss and/or review their manuscripts and grant proposals. He also visited two different national parks in northern
Vietnam to observe first-hand conservation efforts in the
country.
During his visit, Stephenson was invited to make a special presentation relating to what is involved in writing successful grant proposals to personnel at the Vietnam Institute
of Educational Sciences, also located in the city of Hanoi.
The institute is the largest educational research organization
in all of Vietnam.
He was accompanied to Vietnam by his wife Barbara.
Two former students from SE Asia for whom Stephenson
served as the external director for at least a portion of their
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graduate studies visited him at Hanoi National University.
Both Tran Thi My Hanh (from Vietnam) and Thida Win
Ko Ko (from Myanmar) have been involved with studies of
the myxomycetes of SE Asia.

Fig. 1. On the campus of Hanoi National University of
Education (left to right): Tran Thi My Hanh, Thida Win
Ko Ko, Steve Stephenson and Barbara Stephenson.

Lorna Casselton Memorial
St Cross College is deeply saddened by the loss of Professor Lorna Casselton CBE FRS <http://www.stx.ox.ac.uk/aboutst-cross/news/professor-lorna-casselton-cbe-ma-dsc-frs>, Honorary Fellow, and has established the Lorna Casselton Memorial
in her memory with the support of her friends and family. The
purpose of the Memorial will be to establish an annual lecture in
Professor Casselton’s name and a memorial scholarship for a
graduate student in the biological sciences. The Lorna Casselton
Memorial Lecture will bring an eminent scientist to Oxford each
year to give a keynote address and present groundbreaking research in a biological area.
Professor Casselton’s research focused on sexual development in fungi and she was particularly distinguished for
her genetic and molecular analysis of the mushroom Coprinus cinereus. Professor Casselton was elected as a Fellow of
the Royal Society in 1999 and in 2012 was appointed Commander of the Order of the British Empire (CBE) for services to fungal genetic and international science. Throughout
her career she held a range of senior research positions including Professor of Genetics at Queen Mary College, Lon-

don, and Professor of Fungal Genetics in the Department of
Plant Sciences at Oxford. During her tenure as Foreign Secretary of the Royal Society, Professor Casselton oversaw the
Society’s program of international activities and its relations
with scientific academies and international bodies across the
globe. It was in this role and in related professional activities
that she was able to pursue her interests as a very active supporter of women in science and to promote excellence in scientific research in the developing world.
Checks made out to “St Cross College, Oxford (Lorna
Casselton Memorial)” can be sent directly to the College via
the Development Office, St Cross College, St Giles, Oxford
OX1 3LZ, U.K.. Please enclose a copy of the donation form
<https://weblearn.ox.ac.uk/x/VQu3Sj> with your check. US
donors can make tax-deductible donations online by selecting that option from the webpage below and choosing St
Cross and then inserting “St Cross Lorna Casselton Memorial Fund” in the box of “Other Area” for allocation:
https://secure.www.alumniconnections.com/olc/pub/U
XF/onlinegiving/showGivingForm.jsp?form_id=382

Summer Course: Fleshy Fungi of the Highlands Plateau
Fleshy Fungi of the Highlands Plateau with Dr. Andrew
S. Methven, Eastern Illinois University Aug. 4-16 in Highlands, North Carolina (at the Highlands Biological Station).
This course introduces students to the fleshy ascomycetes
and basidiomycetes that occur in the southern Appalachian
Mountains. Emphasis will be placed on the analysis of
macro- and micro-morphological features to aid in species
identification. Course activities will consist of a morning lecture on identification, ecology, and phylogeny of fleshy

fungi, followed by field work in morning and laboratory
identification in the afternoon. Students will assemble an impressive field collection showcasing the rich diversity of
fleshy fungi found in the Highlands region. For more information about course prerequisites, fees, housing, financial
aid, and how to apply, visit
http://highlandsbiological.org/summer-2014/.
—Michelle S. Ruigrok
Program Assistant, Highlands Biological Station
www.highlandsbiological.org

FUNGI IN THE NEWS
The Name of the Fungus: Genetic advances spur mycologists to put their
kingdom in order
https://www.sciencenews.org/article/name-fungus

A Coffee Crop Withers: Fungus cripples coffee production across Central
America
http://www.nytimes.com/2014/05/06/business/international/fungus-cripples-coffee-production-across-central-america.html

Video: A new future for fungi from the past
https://news.wsu.edu/2014/05/14/a-new-future-for-fungi-from-the-past/#.U4NxvShUzzM
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MSA STUDENT SECTION

MYCOLOGICAL CLASSIFIEDS
Icones Mycologicae
Taxonomists lacking access to the revised edition of
Émile Boudier’s Icones Mycologicae should contact me stating their case. I have my personal set of this 5 volume set that
I would be delighted to give to your institution’s library. Its
current value is, conservatively, $1,000. Most of the illustra-

tions are of Discomycetes, so if you are a working taxonomist in that area you will have a better chance of capturing
this prize. My email address is <info@mycotaxon.com>, and
my name is Richard P. Korf, one of the editors of the revision.

Biological Control, Biotechnology and Regulatory Services
Center for Regulatory Research, LLC specializes in regulatory permit application services for biological control and
biotechnology organisms/products. Let us evaluate your research discoveries for commercial potential and environmental impacts. We also offer assistance with writing pro-

posals for SBIR grant programs (Small Business Innovation
Research) that fund new commercial ventures. Contact Dr.
Sue Cohen by email (sdcohen@regresearch.com) or by
phone (612-246-3838). For more information about our company, visit our website at www.regresearch.com.

Mold and Fungus Testing and Identification Services
Biochallenge tests for ink, microfluidic materials; testing for resistance of materials to fungal invasion. Identification of fungal contaminants in manufactured products. Epifluorescent microbial detection in deionized water systems,
microfluidic devices, medical fluids, manufactured goods.
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Identification of fungi from buildings, animal and plant diseases. 10% discount for regular and sustaining MSA members. Email info@pacificanalytical.com. For more information see www.pacificanalytical.com

Journals free if you pay postage
I have an almost complete set of “Transactions Of the
British Mycological Society” including some hard bound
including the first volume. Also I have almost all of “My-

cotaxon” from the beginning until Orson’s death. If interested, please contact me at my email address.
—Hope Miller
orsonk@frontiernet.net

The Fifth Kingdom on CD-ROM
The Fifth Kingdom on CD-ROM is now available in an
extensively updated form for teaching purposes. Available

for class orders at $25 per copy. Contact Bryce Kendrick
bryce@mycolog.com

MYCOLOGIST’S BOOKSHELF
We have one review for this issue. The updated list of books available for review includes one new book that
has recently come available. If you are interested in reviewing a book, contact me (robert.marra@ct.gov) and
I will have the book “drop-shipped” directly from the publisher; this will streamline the process at my end and
will save our Society from racking up considerable shipping expenses. A book goes to the first person requesting it, and I ask that you get your reviews to me in a reasonably timely manner. Also, if you know of a
newly published book that might be of interest to mycologists, please let me know so I can request it from the
publisher.
—Bob Marra

Books in Need of Reviewers

• **Mushrooms of the Midwest. 2014. Michael Kuo and Andrew S. Methven. University of Illinois Press, Champaign, IL,
www.press.illinois.edu. ISBN: 978-0-252-07976-4. 440 pp,
833 color photographs, map. Price: $39.95 (paperback).

• Guide to the Common Fungi of the Semiarid Region of
Brazil. 2013. M. A. Neves, I. G. Baseia, E. R. Drechsler-Santos, A. Góes-Neto. TECC Editora. In English and Portuguese.
ISBN: 978-85-65005-03-6. 132 pp, color. Price: $34.95 (paperback).
• Desert Truffles. Phylogeny, Physiology, Distribution and
Domestication. 2014. V. Kagan-Zur, N. Roth-Bejerano,
Y. Sitrit, A. Morte (Eds). Soil Biology Series, v.38. SpringerVerlag, Berlin. www.springer.com. ISBN: 978-3-642-400957. 397 pp, 97 illus., 47 in color. Price: $189 (hardcover). Also
available as eBook pdf download, ISBN 978-3-642-40096-4,
Price: $149.

• Phytopathogenic Dothideomycetes. 2013. P.W. Crous,
G.J.M. Verkley, J.Z. Groenewald (Eds.). CBS Studies in Mycology No. 75. CBS Fungal Biodiversity Centre.
http://www.cbs.knaw.nl/. ISBN: 978-90-70351-96-0. 406 pp,
fully illustrated with color pictures (A4 format). Price: € 70
(paperback).

• The Genus Tricholoma. 2013. Fungi of Northern Europe, v.4.
Morten Christensen and Jacob Heilmann-Claasen. Koeltz Scientific Books, Koenigstein, Germany. www.koeltz.com.
ISBN: 978-8-798-35818-3. 228 pp, with color illustrations.
Price: € 56 (hardcover).

• Fusarium: Genomics, Molecular and Cellular Biology.
2013. Daren W. Brown and Robert H. Proctor, eds. Caister Academic Press, Norfolk, UK. www.caister.com. ISBN: 978-1908230-25-6. 182 pp plus color plates. $319 (hardcover).

• Tricholomas of North America. 2013. The Corrie Herring
Hooks Series No. 68. Alan Bessette, Arleen Bessette, William
Roody, Steven Trudell. University of Texas Press.
http://www.utexas.edu/utpress/. ISBN 978-0-292-74233-8.
220 pp, 186 color photos. Price $29.95 (softcover).

• Development of Aspergillus niger. 2013. J. Dijksterhuis, H.
Wosten (Eds.). CBS Studies in Mycology No. 74. CBS Fungal
Biodiversity Centre. http://www.cbs.knaw.nl/. ISBN: 978-9070351-93-9. 85 pp, fully illustrated with color pictures (A4
format). Price: € 40 (softcover).
• Microbial Carotenoids from Fungi: Methods and Protocols. 2012. Jose-Luis Barredo (Ed.). Humana Press (Springer).
www.springer.com. ISBN: 978-1-61779-917-4. 290 pp, 51
illus., 9 in color. Price: $119 (hardcover); $94.99 (e-book).

• Plant Fungal Pathogens: Methods and Protocols. 2012.
Melvin D Bolton, Bart PHJ Thomma (Eds). Part of the “Methods in Molecular Biology” series, v.835. Springer-Verlag,
Berlin. www.springer.com. ISBN: 978-1-61779-5008. 769 pp,
138 illus., 74 in color. Price: $159.00 (hardcover).
**New this issue
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Books with Reviewers Assigned
• Cultivation and Diseases of Proteaceae: Leucadendron,
Leucospermum and Protea. 2013. Pedro Crous, Sandra Denman, Joanne E. Taylor, Lizeth Swart, Carolien M. Bezuidenhout, Lynn Hoffman, Mary E. Palm, and Johannes Z. Groenewald. CBS Biodiversity Series 13. http://www.cbs.knaw.nl/.
ISBN: 978-90-70351-95-3. 360 pp, fully illustrated with color
pictures. A4 format. Price: € 75 (hardcover, bound). Reviewed
this issue

• The Mycota, Vol. 10: Industrial Applications, 2nd ed. 2011.
Martin Hofrichter (Ed.). Karl Esser (Series Ed.). Springer.
www.springer.com. ISBN: 978-3-642-11457-1. 485 pp, 152
illus. Price: $269.00 (hardcover).

• Edible Ectomycorrhizal Mushrooms: Current Knowledge
and Future Prospects. 2012. Alessandra Zambonelli and Gregory Bonito (Eds.). Springer. www.springer.com. ISBN 9783-642-33822-9. 409 pp, 35 illus (16 in color). Price: $209
(hardcover); also available as eBook pdf download, ISBN 9783-642-33823-6, $159.

• Taxonomic Manual of the Erysiphales (Powdery Mildews).
2012. Uwe Braun and R.T.A. Cook. CBS Biodiversity Series
11. http://www.cbs.knaw.nl/. ISBN: 978-90-70351-89-2. 707
pp, 853 figures. Price: € 80 (hardcover).

• Biodiversity in Dead Wood. 2012 Juha Siitonen, Bengt Gunnar Jonsson. Cambridge University Press, Cambridge, UK.
www.cambridge.org. ISBN: 9780521717038. 524 pp, 92 b/w
illus. 21 tables. Price: £38.00 (paperback).

• Pollination Biology. 2012. D. P. Abrol. Biodiversity, Conservation, and Agricultural Production. Springer-Verlag, Berlin.
www.springer.com. ISBN: 978-94-007-1941-5. 792pp, 23
illus., 18 in color. Price: $209.00 (hardcover).

• Fungal Plant Pathogens (Principles and Protocols Series).
March 2012. CR Lane, P Beales, KJK Hughes (Eds). CABI,
Oxfordshire, UK. www.cabi.org. 978-1-8459-3668-6. 324 pp.
Price: $75.
• Practical Guide to Turfgrass Fungicides. 2011. Richard
Latin. APS Press, St. Paul, MN. www.apsnet.org. ISBN: 9780-89054-392-4. 280 pp, 115 images, 29 chemical structures.
Price: $139.95 (hardcover).
• Coalescent Theory: An Introduction. 2009. John Wakely.
Roberts & Company Publishers, Greenwood Village, CO.
www.roberts-publishers.com/. ISBN: 978-0-9747-0775-4. 352
pp, b&w. Price: $48 (softcover).

• Tree Thinking: An Introduction to Phylogenetic Biology.
Available July 2012. David Baum and Stacey Smith. Roberts
& Company Publishers, Greenwood Village, CO.
www.roberts-publishers.com/. ISBN: 978-1-9362-2116-5. 400
pp, b&w. Price: $60 (hardback).

• Forest Health: An Integrated Perspective. 2011. John D.
Castello, Stephen A. Teale (eds.). Cambridge University Press,
Cambridge,
UK.
www.cambridge.org.
ISBN:
9780521766692. 404 pp, 80 b/w illus. 7 tables. Price: £65.00
(hardcover).

• Yeast Research: An Historical Overview. 2011. James A.
Barnett, Linda Barnett. ASM Press, Washington, DC.
www.asmpress.org. ISBN: 978-1-55581-516-5. 392 pp, illus.
Price: $159.95 (hardcover).

• Medically Important Fungi: A Guide to Identification, 5th
ed. 2011. Davise H. Larone. ASM Press, Washington, DC.
www.asmpress.org. ISBN: 978-1-55581-660-5. 508 pp, illus,
color plates. Price $109.95 (hardcover).

• Atlas of Soil Ascomycetes. 2012. J. Guarro, J. Gene, A.M.
Stchigel and M.J. Figueras. CBS Biodiversity Series 10.
http://www.cbs.knaw.nl/. ISBN: 978-90-70351-88-5. 486 pp,
322 figures. Price: € 70 (hardcover).
• Texas Mushrooms: A Field Guide. 1992 (new preface 2013).
The Corrie Herring Hooks Series No. 18. Susan Metzler and
Van Metzler (Orson K. Miller, Jr., Scientific Adviser). University of Texas Press. http://www.utexas.edu/utpress/. ISBN
978-0-292-75126-2. 360 pp, 249 illustrations, 2 figures, 1 map,
11 tables. Price: $39.95 (softcover).

• Fungal Biology in the Origin and Emergence of Life. 2013.
David Moore. Cambridge University Press. www.cambridge.org. ISBN: 978-11-07652-77-4. 236 pp, 28 b/2 illus, 2
tables. Price: $42.99 (softcover).

• The Mycota, v.IX: Fungal Associations. 2012. Bertold Hock
(Ed.). Springer. www.springer.com. ISBN 978-3-642-308253. 406 pp, 84 illus (62 in color). Price: $269 (hardcover). Also
available as eBook (pdf download), price: $209.

• Funga Nordica, 2nd ed. 2012. H. Knudsen and J. Vesterholt
(Eds.). Nordsvamp, Copenhagen. ISBN: 9788798396130.
1083 pp (2 volumes). Price £95, €111.15.
• The Analysis of Biological Data. 2009. Michael Whitlock
and Dolph Schluter. Roberts & Company Publishers, Greenwood Village, CO. www.roberts-publishers.com/. ISBN: 9780-9815-1940-1. 704 pp, full color. Price: $80 (hardback).

• Ophiostomatoid Fungi: Expanding Frontiers. 2013. K.
Seifert, Z. Wilhelm de Beer, M. J. Wingfield (Eds.). CBS Biodiversity Series 12. http://www.cbs.knaw.nl/. ISBN: 978-9070351-94-6. 337 pp, fully illustrated. Price: € 75 (hardcover).
• Neurospora: Genomics and Molecular Biology. January
2013. D. P. Kasbekar and K McCluskey (Eds.). Horizon Press.
http://www.horizonpress.com. ISBN: 978-1-908230-12-6. 294
pp, w/illus. Price: $319 (hardback).

• Indian Coelomycetes. 2012. J. Muthumary. MJP Publishers,
New
Delhi,
Indian.
http://www.mjppublishers.com/index.html. ISBN: 978-818094-162-7. 366 pp, illustrations and photomicrographs. $50
(hardcover).

• The Kingdom of Fungi. 2013. Jens H. Petersen. Princeton
University Press. http://press.princeton.edu/. ISBN: 978-0691157-54-2. 256 pp, 800+ color photos. $29.95 (cloth). Also
available as eBook.
Continued on following page
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• A Primer of Botanical Latin with Vocabulary. Available
March 2013. Emma Short & Alex George. Cambridge University Press. www.cambridge.org. ISBN 978-11-07693-75-3.
102 tables, 21 exercises. Price £24.99 (paperback).

• Key For Identification of Common Phytophthora Species.
2011. Jean Beagle Ristaino. APS Press, St. Paul, MN.
www.apsnet.org. ISBN: 978-0-89054-397-9. CD-ROM.
Price: $269.00 (single user).

• Plant Fungal Pathogens: Methods and Protocols. 2012.
Melvin D Bolton, Bart PHJ Thomma (Eds). Part of the “Methods in Molecular Biology” series, v.835. Springer-Verlag,
Berlin. www.springer.com. ISBN: 978-1-61779-5008. 769 pp,
138 illus., 74 in color. Price: $159.00 (hardcover).

• Endophytes of Forest Trees: Biology and Applications.
2011. Anna Maria Pirttila, Carolin Frank (Eds.). Forestry Science
Series,
v.80.
Springer-Verlag,
Berlin.

www.springer.com. ISBN: 978-94-007-1598-1. 322 pp, Price:
$209.00 (hardcover). also available as eBook pdf download,
ISBN 978-94-007-1599-8, $159.

Review Copy online only; hardcover copy provided following
receipt of published review.

• Laboratory Protocols in Fungal Biology: Current Methods in Fungal Biology. Avail June 2012. Vijai Kumar Gupta,
Maria
Tuohy,
Eds.
Springer-Verlag,
Berlin.
www.springer.com. ISBN: 978-1-4614-2355-3. 802 pp, 105
illus., 40 in color. Price: $279.00 (hardcover). Review Copy
online only; hardcover copy provided following receipt of
published review.
• Rosellinia – a world monograph. 2013. Liliane E. Petrini.
Bibliotheca Mycologica, Band 205. www.schweizerbart.de/.
ISBN: 978-3-443-59107-6. 410 pp, 72 photograph plates and
line drawings. € 119 (paperback).

Review: Cultivation and Diseases of Proteaceae:
Leucadendron, Leucospermum and Protea
Cultivation and Diseases of Proteaceae:
Leucadendron, Leucospermum and Protea. 2013. Pedro W.
Crous, Sandra Denman,
Joanne E. Taylor,
Lizeth Swart, Carolien
M. Bezuidenhout, Lynn
Hoffman, Mary E. Palm
& Johannes Z. Groenewald. CBS Biodiversity Series No. 13. 2nd
Ed. 360 pp. ISBN 97890-70351-95-3, Print
ISSN 1571-8859. Hardcover. Full color. Price:
€ 75.
The Proteaceae is one of the most prominent flowering
plant families of woody plants, which is distributed predominantly in the Southern Hemisphere. The group is often said
to be a ‘relict of Gondwana’ because their members are disjunctly distributed over several southern continental blocks.
With a fossil record that dates back to the Cretaceous, this
large family harbors lots of species of shrubs and trees of
stunning flowers. Proteas are successfully cultivated in tropical, subtropical and temperate regions where they are
farmed for fresh cut- or dried flowers and also for dried foliage.
This book deals with pathogens affecting the three most
cultivated proteas, Leucadendron, Leucospermum and Protea. Diseases not only diminish field production but also are
serious constraints to exportation because of the globally in-

creasing phytosanitary regulations. The first edition of this
book has been completely sold out, a fact that speaks for itself about its quality and utility. This second edition is not
merely a reprint, as it has been significantly enlarged, improved and updated. The book provides information on 140
pathogens (42 more than in the first edition). It is divided
into three sections. The first and shortest is devoted to the
methods employed for the study of the treated organisms.
The second is an extended, full introduction and overview of
the host family, including history, cultivation and harvesting.
The bulk of the book is the third and largest section that
treats the diseases; it is divided into four chapters, three of
which are dedicated to fungal diseases (affecting foliage;
stem, shoot and flowers, and, roots) while the last one deals
with those caused by bacteria and phytoplasma. For each disease, a full description of the symptoms, morphology and
cultural features of the causal organism, host range and geographic distribution along with information (molecular data)
on sequenced cultures and epidemiology (when available)
are provided. Several keys to help identification of most
abundant species are presented. Beautiful color photographs
of great quality and drawings properly illustrate the sections.
Full references and both a general and a host index, complete
this wonderful book. I believe it to be mandatory for growers, plant pathologists, customs officials, ecologists, mycologists and all others interested in proteas biology.
As a bonus, more than thirty full color plates illustrate disease symptoms.
—María Virginia Bianchinotti
Laboratorio de Estudios Básicos y Biotecnológicos en Hongos, CERZOS-CONICET
Departamento de Biología, Bioquímica y Farmacia
Universidad Nacional del Sur
Bahía Blanca, Argentina
vbianchi@uns.edu.ar
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MYCOLOGICAL JOBS
Postdoctoral Fellow in Plant Pathology – West Virginia University

Rank and Salary: The Division of Plant and Soil Sciences in the Davis College of Agriculture, Natural Resources, and Design at West Virginia University, is seeking
to fill a post-doctoral position in plant pathology in the lab of
Dr. Matt Kasson. The position is a 12-month, non-tenure
track, 100% research position. The position is for a minimum
of 12 months, with possible extension of up to twelve additional months contingent upon the post-doctoral fellow securing extramural funding. Salary will be commensurate
with qualifications and experience.
Responsibilities: The post-doctoral fellow will conduct
research in the area of forest pathology with emphasis on
phylogenetics of fungal-insect interactions. The post-doc
will participate in large collaborative projects with various
U.S. and international researchers. Specific responsibilities
will include 1) field collections of various insect-associated
fungi and associated insects for phylogenetic studies; (2)
morphological characterization and fungal biology of insectassociated fungi and fungal pathogens; (3) assembly and integration of phylogenetic datasets and trees for populations
of various insect-associated fungi; (4) culture independent
fungal community analysis of insects (5) secondary metabolite profiling in fungi; and (6) restriction site associated DNA
(RAD) genotyping to examine SNP diversity in insect-associated fungal genomes.

Qualification: A PhD in Plant Pathology, Mycology,
Entomology or related fields is required. Additional requirements include demonstrated expertise in fungal genetics,
phylogenetics, fungal biology and/or environmental microbiology as well as effective written and verbal communication
skills and a strong record of publication. Experience with
grant writing is preferred. Candidate must also demonstrate
the ability to work effectively with undergraduate assistants,
technicians, and other researchers and graduate students in
the lab.
Application: Applicants must submit an application letter with a brief description of previous experiences, disciplinary focus, and other information relevant to meeting the position qualifications; detailed curriculum vitae specifying
education, experience and qualifications; and contact information of three references. Reference letters can be mailed to
Kimberly Coffman, Division of Plant and Soil Sciences,
WVU, PO Box 6108, Morgantown, WV256506-6108. WVU
will accept and prefers electronic submissions, send as attachments to: kim.coffman@mail.wvu.edu. Written applications should be directed to the address listed above.
Review of applications will begin after June 30, 2014
and continue until the position is filled. The starting date is
negotiable, but is anticipated to be August 16, 2014.
West Virginia University is an equal opportunity, affirmative action employer.

Extension Specialist – University of California, Riverside
Applications are invited for a Cooperative Extension
(CE) Plant Pathology Specialist at the Assistant level (rank
and step based on education and experience). The position is
75% (CE)/25% OR with an academic career-track, 11month appointment in the Department of Plant Pathology and
Microbiology, University of California, Riverside. The position will be available starting July 1, 2014. The individual
must have a Ph.D. degree in plant pathology or a closely related discipline and a record of research productivity. This position is to address diagnosis, etiology, epidemiology, and
management of diseases of vegetables (e.g., cole, cucurbit,
solanaceous, lettuce, etc.), melons, and strawberries in California. The incumbent is expected to develop productive
working relationships with research counterparts, UCCE
County and regionally based Advisors and Specialists, commodity group representatives, chemical and biological industry personnel, state and federal agricultural agencies, and nongovernment organizations. The successful candidate will also
be responsible for the development of an innovative applied
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research and educational extension program. Research should
emphasize relevant sustainable and integrated disease management strategies that will complement the extension program and lead to scholarly contributions. Applications must
be
submitted
on-line
at
https://aprecruit.ucr.edu/apply/JPF00136. A current curriculum vita (CV), statements of both extension and research interests and goals, and three letters of reference should be included in the application. Questions may be directed to: Dr.
James E. Adaskaveg, Chair, Extension Specialist Search
Committee Department of Plant Pathology and Microbiology, University of California, Riverside, CA 92521-0122.
Phone/Fax: 951-827-3880. Other Contact: Wendy Alvarez,
Administrative Assistant 951-827-3598. E-mail addresses:
jim.adaskaveg@ucr.edu; wendy.alvarez@ucr.edu. Review of
applications will begin on June 9, 2014. The University of
California is an Equal Opportunity/Affirmative Action Employer.

Postdoctoral Fellow – University of Hawaii Cancer Center

Position description: A postdoctoral position focused on the
activation of dormant genes for the production of secondary
metabolites in fungi as anti-cancer compounds is available in the
Cao lab, University of Hawaii Cancer Center, Honolulu, Hawaii.
This project will use genetic approaches (e.g., modulation of global regulators, manipulation of regulation factors, and promoter exchange etc.) to investigate the gene regulation in model organisms
(e.g., S. cerevisiae, Aspergillus, Fusarium, Penicillium spp. etc.)
for fungal secondary metabolites. The methodologies will be applied to study endophytic and marine fungi collected in Hawaii;
and mutant strains with specific differences in metabolite expression will be investigated for novel anti-cancer agents.
Minimum requirements: Ph.D. from an accredited college
or university in Molecular Biology with a specialization in mycology, fungal genetic, genomics, or related fields. Ability to activate the silent genes of endophytic and marine fungi using in-

novative genetic approaches for the production of novel natural
products for their anti-cancer activity. Additional experience in
sequencing and analysis of next-generation sequence data, bioinformatics and comparative genomics, HPLC, Mass Spectrometry, and NMR etc. Strong publication record; independence and
creativity; very good written and oral communication skills. The
initial appointment is for 1 year. Continuation of employment is
dependent upon program/operational needs, availability of
funds, satisfactory work performance, and compliance with applicable Federal/State laws. Start date is flexible.
To apply: Interested applicants should contact Dr. Shugeng
Cao (scao@hawaii.edu) and include a CV, a cover letter stating
research interests and qualification, and contact information for
three references. Screening of applicants will begin June 01,
2014 until a suitable candidate is found.

Research Assistant – University of Maine
The research program for plant disease on lowbush blueberry is looking for a Research Assistant to conduct and support lowbush blueberry research in the lab and in the field. Tasks include
implementing and documenting results of laboratory, field and
greenhouse experiments. Research involves treatment application, and data collection, tabulation, analysis and summary. Typically has the education associated with a B.S. or B.A. degree in
a related area of science required. MS degree or equivalent experience preferred. Knowledge of and ability to apply experimental
and registered pesticides is required; Certification as a Commercial Pesticide Applicators License for category 10 1B is required
within 6 months of hire. Demonstrated excellent interpersonal,
oral, and written communication skills are required. Demonstrated ability to exercise independent judgment and initiative and
manage multiple tasks and deadlines are required. Successful supervisory experience is preferred. The position requires the abili-

ty to travel and a valid driver’s license. Ability to collect research
samples in field conditions under sometimes adverse weather
conditions and sometimes alone. Ability to lift up to 30lbs and
carry it up to 200ft. This is a 12 month position, contingent on
grant funding with a salary range of $30,170 – $33,500 depending upon qualifications and skills. Review of applications to begin
on June 1st, 2014. The full job description can be found at
http://jobs.umaine.edu/. Appropriate background checks are required. University of Maine is an EO/AA employer.
If you are interested in being part of our team, please apply
with a letter of application and your resume at
https://umaine.hiretouch.com/. You will need to create a profile
and application. Incomplete applications cannot be considered.
Screening of applications will begin June 1, 2014 and will continue until the position is filled.

Mycological Society of America — Gift Membership Form
Sponsoring a gift membership in MSA offers tangible support both for the recipient of the membership as well as for
mycology in general. Providing both Mycologia and Inoculum, a gift membership is an excellent way to further the efforts of our mycological colleagues, especially those who cannot afford an MSA membership. In addition to a feeling
of great satisfaction, you also will receive a convenient reminder for renewal of the gift membership the following year.
I want to provide an MSA Gift Membership to the following individual:
Name ________________________________________________________________________________________
Institution ______________________________________________________________________________________
Complete Address ______________________________________________________________________________
Phone _____________________ FAX _________________________ Email _______________________
Please send renewal notices to:
(YOUR name) __________________________________________________________________________________
(YOUR address) ________________________________________________________________________________
Phone _______________________ FAX _______________________ Email _______________________
I agree to pay $98* for this membership by check (payable to MSA, drawn on US bank) ___ VISA ___ Mastercard ___
Acct. # _________________ Name (as it appears on card) _____________________________ Exp. date __________
Send this form to: MSA Business Office, PO Box 1897, Lawrence KS 66044
or FAX to (785) 843-1274, Attn: Processing Department
*If this membership is given after June 1, please add $10 to cover postage for past issues.
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MYCOLOGY ON-LINE
Below is an alphabetical list of websites featured in Inoculum. Those wishing to add sites to this directory or to edit addresses should email
jkerrig@clemson.edu. Unless otherwise notified, listings will be automatically deleted after one year (at the editors discretion).
In depth information about the genus Amanita
www.amanitaceae.org

Index of Fungi
www.indexfungorum.org/names/names.asp

A New Web Page About Tropical Fungi, Hongos Del Parque “El Haya”
(58-5)
hongosdelhaya.blogspot.com/

Interactive Key to Hypocreales of Southeastern United States (57-2)
nt.ars-grin.gov/sbmlweb/fungi/keydata.cfm

ASCOFrance.com, a very useful site for illustrations of ascomycetes
including anamorphs (accessible in both French and English)
ascofrance.com/?lang=us
Ascomycota of Sweden
www.umu.se/myconet/asco/indexASCO.html
Basidiomycete Research Group (University of Helsinki, Finland) studies systematics, ecology and evolution of fungi in forest environment.
www.basidio.fi
Bibliography of Systematic Mycology
www.speciesfungorum.org/BSM/bsm.htm
Cold Spring Harbor Laboratory; Meetings & Courses Programs
(58-2)
meetings.cshl.edu
Collection of 800 Pictures of Macro- and Micro-fungi
www.mycolog.com
Cornell Mushroom Blog (58-1)
http://blog.mycology.cornell.edu/
Cortbase (58-2)
andromeda.botany.gu.se/cortbase.html
Corticoid Nomenclatural Database (56-2)
www.phyloinformatics.org/
The Cybertruffle internet server for mycology seeks to provide information about fungi from a global standpoint (59-3).
www.cybertruffle.org.uk
Cyberliber, a digital library for mycology (59-3).
www.cybertruffle.org.uk/cyberliber
Cybernome provides information about fungi and their associated organisms, with access to over 548,000 records of scientific names
(59-3).
www.cybertruffle.org.uk/cybernome
Dictionary of The Fungi Classification
www.indexfungorum.org/names/fundic.asp
Fungal Environmental Sampling and Informatics Network (58-2)
www.bio.utk.edu/fesin/
German Mycological Society DGfM
www.dgfm-ev.de
Glomeromycota PHYLOGENY
amf-phylogeny.com
International Society for Human and Animal Mycology
www.isham.org
Medical Mycology journal
www.isham.org
Mycologia
mycologia.org
Humboldt Institute — Located on the eastern coast of Maine, the institute is known for the series of advanced and professional-level
natural history seminars it has offered since 1987, along with ecological restoration seminars and expeditions to the neotropics. It
publishes the two peer-reviewed journals, Northeastern Naturalist
and Southeastern Naturalist.
www.eaglehill.us
Taxonomy of the Hysteriaceae & Mytilinidiaceae (Pleosporomycetidae, Dothideomycetes, Ascomycota) to facilitate species identification using a set of updated and revised keys based on those first
published by Hans Zogg in 1962. 59(4)
www.eboehm.com/
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ISHAM: the International Society for Human and Animal Mycology
www.isham.org
JSTOR (58-3)
jstor.org
McCrone Research Institute is an internationally recognized not-forprofit institute specializing primarily in teaching applied microscopy.
59(4)
www.mcri.org
Mountain Justice Summer (58-3)
www.MountainJusticeSummer.org
Mycology Education Mart where all relevant mycology courses can be
posted. www2.bio.ku.dk/mycology/courses/
MycoKey
www.mycokey.com
The Myconet Classification of the Ascomycota
www.fieldmuseum.org/myconet
New Electronic Journal about mushrooms from Southeast Mexico
(61-4)
http://fungavera.blogspot.com
Northeast Mycological Federation (NEMF) foray database (58-2)
http://www.nemf.org/forays.htm
Pacific Northwest Fungi
www.pnwfungi.org/
Pleurotus spp.
www.oystermushrooms.net
Rare, Endangered or Under-recorded Fungi in Ukraine (56-2)
www.cybertruffle.org.uk/redlists/index.htm
Registry of Mushrooms in Art
http://namyco.org/art_registry/index.html
Robigalia provides information about field observations, published
records and reference collection specimens of fungi and their associated organisms, with access to over 685,000 records (59-3).
www.cybertruffle.org.uk/robigalia
Tree canopy biodiversity project University of Central Missouri
(58-4)
http://www.discoverlife.org/nh/tx/Fungi/canopy_biodiversity.html

Trichomycete site includes monograph, interactive keys, a complete database, world literature, etc. (61-4)
www.nhm.ku.edu/~fungi
The TRTC Fungarium (58-1)
bbc.botany.utoronto.ca/ROM/TRTCFungarium/home.php
U.S. National Fungus Collections (BPI) Complete Mushroom Specimen Database (57-1)
www.ars.usda.gov/ba/psi/sbml
Valhalla provides information about past mycologists, with names,
dates of birth and death and, in some cases, biographies and/or portraits (59-3).
www.cybertruffle.org.uk/valhalla
Website for the mycological journal Mycena (56-2)
www.mycena.org/index.htm
Wild Mushrooms From Tokyo
www.ne.jp/asahi/mushroom/tokyo/

CALENDAR OF EVENTS
NOTE TO MEMBERS:
Those wishing to list upcoming mycological courses, workshops, conventions, symposia,
and forays in the Calendar of Events should include complete postal/electronic addresses and submit to Inoculum editor Julia Kerrigan at jkerrig@clemson.edu.
June 8-12 2014
Mycological Society of America
East Lansing, Michigan
http://msaconference.msafungi.org/

July 24-30, 2015
Mycological Society of America and the Botanical
Society of America joint meeting
Edmonton, Alberta, Canada

June 15-20, 2014
Gordon Research Conference:
Cellular and Molecular Fungal Biology
The Holderness School, Plymouth, New Hampshire

August 3-7, 2015
Eighth International Conference of Mycorrhiza
(ICOM8)
Flagstaff, Arizona
http://nau.edu/Merriam-Powell/ICOM8/

June 16-18, 2014
36th Mycotoxin Workshop
Goettingen, Germany
http://www.mycotoxin-workshop.de/
July 27-Aug 1, 2014
IUMS: International Union of Microbiological Societies
Montreal, Canada
http://www.montrealiums2014.org/
August 3-8, 2014
International Mycological Congress (IMC10)
Bangkok, Thailand
http://www.imc10.kasetsart.org/
August 9-13, 2014
American Phytopathological Society joint meeting
with the Canadian Phytopathological Society
Minneapolis, Minnesota

2016 (dates TBD)
Brazilian Mycological Congress, Congresso Brasileiro
de Micologia
Universidade Federal de Santa Catarina
Florianópolis, Santa Catarina, Brazil

8th International Conference on
Mycorrhiza (ICOM8)
August 3-7, 2015
Flagstaff, Arizona, USA

http://www.apsnet.org/meetings/annual/Pages/default.aspx

October 9-12, 2014
North American Mycological Association (NAMA)
Annual Foray
Camp Arnold near Eatonville, Washington
http://www.namyco.org/events/index.html
November 4-7, 2014
VIII Latin-American Congress of Mycology
(VIII CLAM)
Colombia: the Crossroads of Latin-America’s
Fungal Diversity
Centro de Convenciones Plaza Mayor,
Medellín, Colombia
http://www.almic.org/
March 17-22, 2015
The 28th Fungal Genetics Conference
Asilomar, California

ƻ$9(7+(Ƨ$7Ǌ6

You are cordially invited to attend the 8th International Conference on
Mycorrhiza (ICOM8). Under the auspices of the International Mycorrhiza
Society, ICOM8 is being organized by Northern Arizona University.
Theme: Mycorrhizal Integration Across Continents and Scales
7KHWKHPHRI,&20UHÀHFWVWKHJRDORI¿QGLQJFRPPRQLQWHUHVWVWKDW
WUDQVFHQGQDWLRQDOERUGHUVDQGVFLHQWL¿FGLVFLSOLQHV,&20VHHNVWR
VWLPXODWHDSURGXFWLYHH[FKDQJHRILQIRUPDWLRQDQGLGHDVDPRQJP\FRUUKL]DO
UHVHDUFKHUVIURPDURXQGWKHZRUOGLQFOXGLQJSK\VLRORJLVWVJHQHWLFLVWV
WD[RQRPLVWVHFRORJLVWVLQRFXOXPSURGXFHUVDQGODQGPDQDJHUV

Sponsorship opporunities are available!
Special thanks to the Center for Conservation Biology, UC Riverside; the
International Mycorrhiza Society, and the Merriam-Powell Center for
Environmental Research for their sponsorships!

http://nau.edu/Merriam-Powell/ICOM8
Information: Cathering.Gehring@nau.edu or Nancy.Johnson@nau.edu
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MSA Sustaining Members 2014
The Society is extremely grateful for the continuing support of its Sustaining
Members. Please patronize them and, whenever possible, let their representatives know of our appreciation.
Fungi Perfecti
Attn: Paul Stamets
PO Box 7634
Olympia, WA, 98507
(360)426-9292
info@fungi.com
Mycotaxon, Ltd.
Attn: Richard P. Korf
PO Box 264
Ithaca, NY, 14851-0264
(607) 273-0508
info@mycotaxon.com
Triarch, Inc.
Attn: P.L. Conant - President
PO Box 98
Ripon, WI, 54971
(920)748-5125
Sylvan, Inc.
Attn: Mark Wach
Research Dept Library
198 Nolte Drive
Kittanning, PA, 16201
(724)543-3948
mwach@sylvaninc.com

Syngenta Seeds, Inc.
Attn: Rita Kuznia
Dept Head, Plant Pathology
317 330th Street
Stanton, MN, 55018-4308
(507) 663-7631
rita.kuznia@syngenta.com
Genencor Internation, Inc.
Attn: Michael Ward
925 Page Mill Rd
Palo Alto, CA, 94304
(650)846-5850
mward@genencor.com
Novozymes, Inc.
Attn: Wendy Yoder
1445 Drew Ave
Davis, CA, 95618
(530) 757-8110
wty@novozymes.com
BCN Research Laboratories, Inc.
Attn: Emilia Rico
2491 Stock Creek Blvd
Rockford, TN, 37853
(865)558-6819
emirico@msn.com

You are encouraged to inform the Membership Committee (Jose Herrera, Chair, jose.herrera@wnmu.edu) of firms or foundations that might be approached about Sustaining Membership in the MSA. Sustaining members have all the rights and privileges of individual members in
the MSA and are listed as Sustaining Members in all issues of Mycologia and Inoculum.

REMINDER: MSA Directory Update
Is your information up-to-date in the MSA directory? The Society is relying more and more on email to
bring you the latest MSA news, awards announcements and other timely information, and our newsletter. To
ensure that you receive Society blast emails and the Inoculum as soon as it comes out, and so that your colleagues can keep in touch, please check the accuracy of your email address and contact information in the online directory. This can be accessed via our web site at www.msafungi.org. If you need assistance with updating your membership information, or help with your membership log-in ID and password, please contact
Allen Press at msa@allenpress.com.
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MSA Endowment Funds
Contributions

inoculum
The Newsletter
of the
Mycological
Society of America
Supplement to Mycologia
Volume 65, No. 3
June 2014
Inoculum is published six times a year in
even numbered months (February, April,
June, August, October, December). Submit
copy to the Editor by email as attachments,
preferably in MS Word. If you submit pictures, these need to be sent as separate
JPGs or GIFFs, not embedded in the word
document. The Editor reserves the right to
edit copy submitted in accordance with the
policies of Inoculum and the Council of the
Mycological Society of America.
Julia Kerrigan, Editor
School of Agricultural, Forest,
and Environmental Sciences
Clemson University
Clemson, SC 29634-0310
Phone: 864-656-2640
jkerrig@clemson.edu

MSA Officers
President, Joey Spatafora
Dept of Botany & Plant Pathology
Oregon State University
Corvallis, OR 97331
Phone: 541-737-5304
Fax: 541-737-3573
spatafoj@science.oregonstate.edu
President-Elect, D. Jean Lodge
USDA-Forest Service
Northern Research Station
PO Box 1377
Luquillo, PR 00773
Phone: 787-889-7445
Fax: 787-889-7477
djlodge@caribe.net
Vice President, Kerry O’Donnell
NCAUR ARS USDA
1815 N. University St.
Peoria, IL 61604
Phone: 309-681-6383
kerry.odonnell@ars.usda.gov
Executive Vice President, Lori Carris
Washington State University
Dept of Plant Pathology
PO Box 646430
Pullman, WA 99164
Phone: 509-335-3733
Fax: 509-335-9581
carris@wsu.edu
Treasurer, Sharon Cantrell
Science and Technology
Universidad del Turabo
P.O. Box 3030
Gurabo, Puerto Rico 00778
Phone: 787-743-7979
scantrel@suagm.edu
Past President, Mary Berbee
berbee@mail.ubc.ca

I wish to contribute $________ to the following named fund(s):
____
____
____
____
____
____

Alexopoulos
Barksdale-Raper
Barr
Bigelow
Butler
Denison

____
____
____
____
____

Emerson-Fuller-Whisler
Fitzpatrick
Gilbertson
Korf
Luttrell

____
____
____
____
____

Miller
Thiers
Trappe
Uecker
Wells

Research Funds
____ Alexander H. and Helen V. Smith Award
____ Myron P. Backus Graduate Award
____ Clark T. Rogerson Award
____ George W. Martin/Gladys E. Baker Award
____ John Rippon Graduate Research Award
____ Undergraduate Research Award
____ Salomón Bartnicki-García Research Award
Other Funds
____ Constantine J. Alexopoulos Prize
____ John S. Karling Lecture Fund
____ Uncommitted Endowment
____ Other (specify)
I wish to pledge $_____________ a year for ____________ years
_____ to the following fund (s) ____________________________
_____ to some other specified purpose ______________________
_____ to the uncommitted endowment
Name: ________________________________________________
Address: _________________________________________________
_________________________________________________
___ Check ____ Credit Card (Visa, MC, etc): ________________
Credit Card No. ____________________ Exp. Date: _________
Signature: __________________________________________

Please send this completed form and your contribution to:

Jeff Mercer
Association Manager
Allen Press Inc.
810 East 10th St
Lawrence Kansas 66044
Please make checks payable to the

Mycological Society of America

MSA Homepage: msafungi.org
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ANNUAL MEETING ABSTRACTS
East Lansing, Michigan
June 8-11, 2014
MSA SPECIAL ADDRESSES
KARLING LECTURE

McDonald, Bruce A.
The dark side of fungal domestication

Institute of Integrative Biology

SYMPOSIA

Fungal Functional Traits in a Changing World
Organizer: Mycological Society of America, Student Section
Thomas W. Crowther
Yale University
Thermal adaptation in fungi: Linking traits to biogeogoraphy
Joshua Herr
Michigan State University
Mining metagenomes for mycological relevance - finding fungal functions
within environmental samples
Roger Koide
Brigham Young University
Determining place and process: functional traits of ectomycorrhizal fungi
Mia Rose Maltz
University of California, Irvine
Evolutionary histories of fungi are reflected in their continental-scale biogeography
Nathan Wilson
Marine Biological Laboratory
Mobilizing fungal trait data using the Encyclopedia of Life
Exploring the Environmental Side of the Disease Triangle in Animal Pathogens
Organizers: Hannah Reynolds, The Ohio State University and Andrew Miller,
University of Illinois at Urbana-Champaign
Matthew Allender
University of Illinois at Urbana-Champaign
Another fungal pathogen threatening conservation: epidemiology of
ophidiomyces in free-ranging snakes
Christopher T. Cornelison
Georgia State University
Bacterially-mediated contact-independent antagonism of fungal diseases
of bats and honeybees
Brendan P. Hodkinson
University of Pennsylvania,
The diabetic foot ulcer microbiome: association with clinical factors and
outcomes
Daniel Raudabaugh
University of Illinois at Urbana-Champaign
Biotic and abiotic factors influencing the environmental persistence and
growth of Pseudogymnoascus destructans

Josephine Wee
Michigan State University
Transcriptional regulation and subcellular localization of aflatoxin
biosynthesis
Jennifer Wisecaver
The evolution of fungal metabolic pathways

Vanderbilt University

Ecological Consequences and Mechanisms of Fungal-Fungal
Interactions
Organizer: Peter Kennedy, University of Minnesota
Lukas Bell-Dereske
University of New Mexico
Interactions in the dunes: synergisms between foliar endophytes and arbuscular mycorrhizal fungi in an ecosystem engineering dune grass
Lynne Boddy
Cardiff University
Fungal Wars: a primer of interspecific fungal interactions
Sara Branco
University of California, Berkeley
Fungi at a small-scale: spatial zonation of fungal assemblages around single trees
Peter G. Kennedy
University of Minnesota
Missing checkerboards: an absence of competitive signal in Alnus-associated ectomycorrhizal fungal assemblages
Georgiana May
University of Minnesota
Fungal-fungal interactions structure populations and communities
Alija Bajro Mujic
Oregon State University,
On living with family: Factors affecting the vertical distribution of the ectomycorrhizal sister species Rhizopogon vinicolor and Rhizopogon vesiculosus in soil
Zewei Song
University of Minnesota
Fungal competition for wood in the face of endophytes: Glory and consequence
Molecular Mechanisms of Adaptation to Host and Environment
Organizer: Richard Wilson, University of Nebraska
Damien Downes
Kansas State University
Transcriptional regulation of NADP-GDH in Aspergillus nidulans: A key
step in the nitrogen assimilation pathway
Martha C. Giraldo
Kansas State University
Two distinct mechanisms of Magnaporthe oryzae effector secretion for
biotrophic invasion of rice
Xiaofei Liang
University of Florida
Genetic regulation of oxalate metabolism in Sclerotinia sclerotiorum

Hannah T. Reynolds
The Ohio State University
Environmental influences on bat colony persistence in White-nose Syndrome

Margarita Marroquin-Guzman
University of Nebraska-Lincoln
GATA-dependent glutaminolysis drives appressorium formation by the
blast fungus Magnaporthe oryzae

Secondary Metabolites
Organizer: Frances Trail, Michigan State University

John Ridenour
University of Arkansas,
UBL1 of Fusarium verticillioides links the N-end rule pathway to extracellular sensing and plant pathogenesis

Kathryn E. Bushley,
University of Minnesota
Secondary metabolites in fungi: Evolution of genes and clusters
Hong Luo
Biosynthesis of cyclic peptide Amanita toxins

Michigan State University

Sean A. Newmister
University of Michigan
Biosynthetic analysis of fungal derived (2.2.2) prenylated indole alkaloids
James Pestka
Michigan State University
Trichothecenes produced by Fusarium species

Evolution of Hyphal Function and Development
Co-Organizers: Rosa Mouriño-Pérez, Centro de Investigación Científica y de
Educación Superior de Ensenada and Brian D. Shaw, Texas A&M University
Ernestina Castro-Longoria

Centro de Investigación Científica y
de Educación Superior de Ensenada
The architecture and function of cell polarity components in filamentous
fungi

Continued on following page
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F. Lara-Rojas

Centro de Investigación Científica y
de Educación Superior de Ensenada
Proteins involved in early stages of endocytosis in Neurospora crassa

Yi Xiong
Univeristy of California, Berkeley
Exploring plant cell wall degradation using Neurospora crassa

Zachary Schultzhaus
Texas A&M University
Membrane Trafficking and Hyphal Tip Growth in Aspergillus nidulans

Analysis of some nutritive and toxic elements in four species of wild edible
mushrooms
*Abercrombie, Troy D.(1), Riggle, Jeremy(2)
1.Eastern Oregon University, Ecology, 1325 V Ave, La Grande, OR, 97850,
USA; 2.Eastern Oregon University, Chemistry Faculty, 1 University Blvd, La
Grande, OR, 97850, USA
Wild mushrooms have been gathered as a food source by humans for
thousands of years and the practice remains popular all over the world today.
The purpose of this study was to investigate the presence of 22 elements in four
species of wild edible mushrooms common to northeastern Oregon and to
quantify their concentrations. Elements investigated include K, P, Al, As, B,
Ba, Ca, Cd, Co, Cu, Fe, Hg, Mg, Mn, Mo, Ni, Pb, S, Se, Si, Zn. Concentration
values were then compared to those obtained from a cultivated species (Agaricus bisporus) that is commonly found in supermarkets. These values were also
compared to daily intake recommendations by the Institute of Medicine to determine if these wild mushrooms are a good dietary source of nutritive elements
and/or if they contained toxic concentrations of them. Analysis of mushrooms
was performed using ICP-MS. Twelve of the 22 elements were not detected in
any of the mushroom species (As, B, Ba, Cd, Co, Cu, Hg, Mo, Ni, Pb, S, Se),
while Mn and Si were found in some species but not others. Poster

Frances Trail
Michigan State University
Evolution of perithecium morphology through transcriptomics
Xu, JinRong
Purdue University
The FgKin1 kinase localizes to the septal pore and differentially regulates
the localization of two beta-tubulins in Fusarium graminearum
Emerging Infectious Diseases by Zoosporic Parasites
Organizer: Frank H. Gleason, University of Sydney
Ying Chang
University of British Columbia
Early diverging fungi and evolutionary origins of enzymes for breakdown
of the pectins in plant cell walls
Frank Gleason
University of Sydney
Resource seeking strategies of zoosporic true fungi
Timothy James
University of Michigan
Deciphering the current amphibian chytridiomycosis panzootic using genomics
Don Natvig
University of New Mexico
The Cantino and Emerson Legacies in Experimental Mycology
Jason Stajich
University of California-Riverside
Fungal cell wall evolution reconstructed from genomes of early diverging
fungi
Sequence-based Identification of Fungi
Co-organizers: David M. Geiser, Penn State University and Andrea Porras,
Western Illinois University
David M. Geiser
Penn State University
Practice makes… progress. Successes and challenges in sequence-based
species recognition, taxonomy and identification in Fusarium
David S. Hibbett
Clark University
Challenges and opportunities in sequence-based identification and classification of fungi
Urmas Kõljalg
At species crossroads

University of Tartu

Maarja Öpik
University of Tartu
MaarjAM Database: Sequence-based identification of arbuscular mycorrhizal fungi
Andrea Porras-Alfaro
Western Illinois University
RDP Classifier: ITS and LSU Automated Fungal Identification
Lignocellulose Deconstruction by Fungi
Organizer: Jonathan Walton, Michigan State University
Scott Baker
DOE PNW National Lab and DOE Joint Bioenergy Institute,
Molecular tools for understanding biomass degradation
Daniel Cullen
USDA-FS Forest Products Laboratory
Mechanisms of lignocellulose degradation inferred from recent genome
investigations of wood decay fungi
Robert Riley
DOE Joint Genome Institute
Extensive sampling of basidiomycete genomes demonstrates inadequacy
of the white rot/brown rot paradigm for wood decay fungi
Jonathan Walton
Michigan State University
Mining fungal genomic diversity for novel enzymes for biomass deconstruction

Abstracts, arranged by last name of primary author

Biodegradation of Polycyclic Aromatic Hydrocarbons (PAHs) in spent
and fresh cutting fluids polluted soils by a white-rot fungus Pleurotus ostreatus (Jacq.)Fr.Kumm
*Adenipekun, Dr.Clementina Oyinkansola(1), Ipeaiyeda, Dr Ayodele R(2),
Egbewale , Samson O.(3)
1.University of Ibadan, Department of Botany, Ibadan, Oyo, 234, Nigeria;
2.University of Ibadan, Chemistry, Ibadan, Oyo, 234, Nigeria; 3.University of
Ibadan, Botany, Ibadan, Oyo, 234, Nigeria
In this study, the ability of Pleurotus ostreatus in the degradation of Polycyclic Aromatic Hydrocarbons (PAHs) in soils contaminated with spent(SCF)
and fresh cutting fluids (FCF) was investigated.A known weight of soil was
contaminated with varying concentrations(10, 20,30 %) of SCF and FCF was
inoculated with P. ostreatus, incubated at 28 ± 2°C for 2 months and analyzed
in triplicates for 16 priority PAHs.The samples were analyzed using AP gas
chromatogram model 6890 powered with HP chemstation Rev A. 09.01 (1206)
software. Before inoculation (0 month), PAHs in the cutting fluids were mainly composed of 2 to 6 fused benzene rings. After 2 months of incubation, there
were significant reductions in concentrations of PAHs in both SCF and FCF
soils. The remaining total PAHs in SCF soil were 56.98%, 58.15% , 65.89%
and 1.56%, 1.32%, 51.01% for FCF soil at 10 , 20 and 30 % respectively .The
overall PAHs degradation of 98.44 %, 98.68%,48.99 % were obtained for FCF
soils and 43.02 %, 41.85 % and 34.11 % for 10,20 and 30% SCF soils respectively. Also, among the individual PAHs, Benzo (a) pyrene in FCF soil contaminated soil had the highest PAHs reduction of 99.77% and 99.78% at 10 and
20% contamination. Conversely, highest PAHs reduction was observed in
Benzo (g,h,i) perylene of SCF contaminated soil with 90.51%, 94.13%,
74.05% at 10, 20 and 30% concentrations .Thus, P. ostreatus is suitable as a
potent agent for biodegradation of PAHs in contaminated soils. ACKNOWLEDGEMENTS. The authors wish acknowledge the support of the University
of Ibadan, Ibadan, Nigeria Senate Research Grant SRG/FS/2010/19A for funding this Research. Contributed Presentation

A study of the degradative potential of moulds isolated from the rhizosphere of three weeds (Commelina diffusa, Aspilia afr A study of the
degradative potential of moulds isolated from the rhizosphere of three
weeds (Commelina diffusa, Aspilia africana and Vernonia cinerea)
*Adongbede, Erute Magdalene, Akinyeke, Oluwanifemi
University of Lagos, Botany, University Road, Akoka, Yaba, Lagos, Lagos,
11011, Nigeria
This study investigates the use of fungi in the root zones of weeds in
Lagos for biodegradation purposes. The three weeds are Aspilia africana, Commelina diffusa and Vernonia cinerea. The fungi isolated from the root zones of
these weeds include Aspergillus fumigatus, Penicillium brevicompactum, Aspergillus niger (black and yellow variety) Penicillium citrinum, Aspergillus
niger (white and black variety) and Trichoderma viride. These fungi were
grown on separate media contaminated with crude and diesel fuel at different
levels of contamination (5 and 10%) and non contaminated medium. Extraction of residual hydrocarbon was performed after growth of these fungi on the
contaminated medium and weight of residual hydrocarbon compared with conContinued on following page
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trol; this was used to calculate percentage degradation. A. fumigatus isolated
from Aspilia africana grew at both levels of contamination in crude oil and
diesel contamination. Inhibition increased with increasing levels of contamination. P. brevicompactum isolated from Aspilia africana grew at both levels of
contamination in diesel and crude oil contaminated media and growth gradually superseded that of the control media. This also occurred in P. citrinum (isolated from V. cinerea) as there was no inhibition of growth by the contaminant
at both levels of contamination. A. niger (black and yellow variety, isolated
from V. cinerea) grew at both levels of contamination in diesel fuel and crude
oil contaminated media but growth was slightly reduced at 10%. The inhibition
of the growth of Trichodrema viride (isolated from Commelina diffusa) by
diesel fuel and crude oil was low at both level of contamination. Diesel fuel had
a stimulating effect on the mycelia growth A. niger (white and black variety,
isolated from C. diffusa) at 10% level of contamination. The fungus grew at
both level of contamination in crude oil contaminated media with little or no
inhibition. The highest percentage degradation of crude oil was seen in P. citrinum and P. brevicompactum at 10% (78%) while the lowest percentage
degradation of crude oil was seen in A. fumigatus at 5% crude oil (48.5%). P.
citrinum showed the highest percentage degradation (73.2%) of diesel at 10%
level of contamination. This suggest that A. africana and V. cinerea are the best
weeds to be considered for phytoremediation/rhizoremediation because P. brevicompactum and P. citrinum which degraded the contaminants best were
found to be associated with the root zone of these weeds respectively. Contributed Presentation

A study of the degradative potential of moulds isolated from the rhizosphere of three weeds (Commelina diffusa, Aspilia africana and Vernonia
cinerea)
*Adongbede, Erute Magdalene, Akinyeke, Oluwanifemi
University of Lagos, Botany, University Road, Akoka, Yaba, Lagos, Lagos,
11011, Nigeria
This study investigates the use of fungi in the root zones of weeds in
Lagos for biodegradation purposes. The three weeds are Aspilia africana, Commelina diffusa and Vernonia cinerea. The fungi isolated from the root zones of
these weeds include Aspergillus fumigatus, Penicillium brevicompactum, Aspergillus niger (black and yellow variety) Penicillium citrinum, Aspergillus
niger (white and black variety) and Trichoderma viride. These fungi were
grown on separate media contaminated with crude and diesel fuel at different
levels of contamination (5 and 10%) and non contaminated medium. Extraction of residual hydrocarbon was performed after growth of these fungi on the
contaminated medium and weight of residual hydrocarbon compared with control; this was used to calculate percentage degradation. A. fumigatus isolated
from Aspilia africana grew at both levels of contamination in crude oil and
diesel contamination. Inhibition increased with increasing levels of contamination. P. brevicompactum isolated from Aspilia africana grew at both levels of
contamination in diesel and crude oil contaminated media and growth gradually superseded that of the control media. This also occurred in P. citrinum (isolated from V. cinerea) as there was no inhibition of growth by the contaminant
at both levels of contamination. A. niger (black and yellow variety, isolated
from V. cinerea) grew at both levels of contamination in diesel fuel and crude
oil contaminated media but growth was slightly reduced at 10%. The inhibition
of the growth of Trichodrema viride (isolated from Commelina diffusa) by
diesel fuel and crude oil was low at both level of contamination. Diesel fuel had
a stimulating effect on the mycelia growth A. niger (white and black variety,
isolated from C. diffusa) at 10% level of contamination. The fungus grew at
both level of contamination in crude oil contaminated media with little or no
inhibition. The highest percentage degradation of crude oil was seen in P. citrinum and P. brevicompactum at 10% (78%) while the lowest percentage
degradation of crude oil was seen in A. fumigatus at 5% crude oil (48.5%). P.
citrinum showed the highest percentage degradation (73.2%) of diesel at 10%
level of contamination. This suggest that A. africana and V. cinerea are the best
weeds to be considered for phytoremediation/rhizoremediation because P. brevicompactum and P. citrinum which degraded the contaminants best were
found to be associated with the root zone of these weeds respectively. Contributed Presentation
Effect of medicinal plants extracts on growth of Collectotrichum gloeosporioides (Penz.) Sacc. Isolated from Carica papaya
*Adongbede, Erute Magdalene(1), Egboduku, Wisdom Ogenevwogaga(2)
1.University of Lagos, Botany, University Road, Akoka, Yaba, Lagos, Lagos,
11011, Nigeria; 2.University of Benin, Botany, Ugbowo Campus, Ugbowo,
Benin City, Edo State, Nigeria
The effect of extracts of 21 medicinal plants used in folklore medicine in
the Niger Delta region of Nigeria on the growth of pathogenic fungus Collectotrichum gleosporiodes isolated from Carica papaya was investigated. The
study was done using the disc well diffusion method. Ethanol, methanol, n18 Inoculum 65(3), June 2014

hexane, chloroform and aqueous extracts of the medicinal plants were introduced into growth medium (PDA) seeded with Collectotrichum gleosporiodes.
The effect of the various plant extracts was used to assess their antimicrobial
activities simply by measuring the inhibition zones of these extracts around the
test organism. The type of solvent used for the extraction affected the inhibitory activities of the extracts and this varied for the different plants. The plant
with the highest antimicrobial activity was Azachdiracta indica because it had
the highest zone of inhibition. Four medicinal plants recorded significantly
higher inhibition zones (n-hexane and methanol of Etlingera elatoir, n-hexane
Momordica charantia, Azadirachta indica and Acalypha wilkesiana and Acalypha godseffiana) than the standard antibiotic amphotericin B. the plant
Blighia sapinda did not show any activity with the five solvent extracts. Sixty
percent of the medicinal plants showed activity against the pathogen. The solvent that showed the strongest activity was methanol. The minimum inhibitory concentration for the plant Azachdirachta indica and Cymbopogon citratus
was 50mg/ml and that for Acalypha godseffiana was 10mg/ml. The extracts of
the active medicinal plants showed stronger antimicrobial activity than than the
standard antimicrobial and therefore these plants could be new source for new
antimicrobials against the anthracnose disease of pawpaw. Contributed Presentation

Growth inhibition of Neurospora crassa by the chytridiomycete Homolaphlyctis polyrhiza
*Ahrendt, Steven, Jeong, Na, Ear, Sapphire, Stajich, Jason
University of California, Riverside, Plant Pathology & Microbiology, 900 University Avenue, Riverside, CA, 92521, USA
The need for natural antifungal treatment is increasing as fungi become
progressively resistant to current, conventionally synthesized antifungal drugs.
Chytrids are a polyphyletic group of early-diverging fungi which are relatively
understudied despite fulfilling various important roles in the ecosystem as decomposers, parasites, and symbionts with other organisms. As such, this group
of organisms represents a potentially valuable source of novel antifungal compounds. Here we describe the interaction between the Chytridiomycete Homolaphlyctis polyrhiza and the filamentous Ascomycete Neurospora crassa.
When H. polyrhiza and N. crassa are co-cultured, there is a distinct inhibitory
effect by the H.polyrhiza sporangia on N. crassa hyphal growth, manifesting as
a clear zone extending approximately 1 mm in all directions from the edge of
the sporangia. The sporangia of closely related chytrids B. dendrobatidis and S.
punctatus do not demonstrate this inhibitory effect. Additionally, N. crassa has
drastically reduced growth when co-cultured with H. polyrhiza in liquid media.
We further tested this interaction by inoculating filtrate from the co-cultures
with new N. crassa conidia and again observed the inhibitory property. Further
assays are ongoing to determine the chemical nature of compound, including a
range of temperature and chemical stresses (eg Proteinase K). Direct probing
with HPLC for bioassay-guided fractionation and subsequent LC-MS will
allow us to screen for compounds. Testing additional targets for susceptibility,
including mutants of N. crassa, other species from within the genus Neurospora, and other microorganisms (eg Aspergillus nidulans, Saccharomyces cerevisiae, and E. coli) will provide details about the ability of H. polyrhiza to be a
potentially viable producer of economically or medically relevant antifungal
compounds. Poster
Another fungal pathogen threatening conservation: epidemiology of
ophidiomyces in free-ranging snakes
*Allender, Matthew(1), Bunick, David(1), Maddox, Carol(2).
1.University of Illinois, Comparative Biosciences, 2001 S. Lincoln Ave., Urbana, IL, 61802, USA; 2.University of Illinois, Pathobiology, 2001 S. Lincoln
Ave., Urbana, IL, 61802, USA
With the current rate of declines in global biodiversity, it is apparent that
wildlife diseases are serving as additional threats to population declines and potentially species extinctions. The emerging fungal pathogen, Ophidiomyces
ophidiicola, (snake fungal disease; SFD) has been recently reported in wild pit
viper populations from at least ten states. Health assessments prior to and after
the emergence of this pathogen in a population of massasaugas demonstrate the
utility of active clinical surveillance for identifying this pathogen. The disease
presents as facial disfiguration due to granulomatous dermatitis, myositis, and
osteomyeltits with intralesional fungi. Since 2012, more than a dozen new
species of venomous and non-venomous species have been confirmed with
SFD across more than 15 states. An experimental challenge was performed in
the cottonmouth (Agkistrodon piscivorous) to describe the progression of disease, identify antemortem testing strategies, and develop a model for future
studies. Concurrently, a real-time PCR was developed that is 1000 times more
sensitive than conventional PCR and allowed detection of subclinical infections in these animals. Furthermore, this assay allowed detection of Ophidiomyces in swab samples, thus providing another means to monitor populaContinued on following page

tions. The prevalence of SFD is variable over time and trends in hematological
and biochemical data are fairly consistent with results obtained prior to the
emergence. However, future efforts should continue to evaluate all possible
mechanisms to identify this disease to assess the health of the population in the
face of new unknown threats. Symposium Presentation

Biodiversity of Dothideomycetes and Sordariomycetes in the Brazilian
Semi-Arid region
*Almeida, Davi Augusto Carneiro de(1), Gusmão, Luis Fernando
Pascholati(1), Miller, Andrew N.(2)
1.Universidade Estadual de Feira de Santana, Botany, Av. Transnordestina,
S/N – Novo Horizonte, Feira de Santana, BA, 44036-900, Brazil; 2.Illinois
Natural History Survey, University of Illinois, Botany, 1816 S. Oak St., Champaign, IL, 61820, USA
As part of the Program of Research on the Biodiversity in the Brazilian
Semi-arid region, ten expeditions were undertaken to survey the biodiversity of
Dothideomycetes and Sordariomycetes throughout this area. These expeditions
were made between 2011 and 2013 to three enclaves of Atlantic Forest located on mountain tops within the Caatinga biome (Mata do Pau-Ferro State Ecological Reserve, Ubajara National Park, and Serra da Jibóia), as well as to an
area characterized by caatinga vegetation (Serra das Confusões National Park).
Over 451 collections were obtained and identified comprising a total of 45
species representing 39 genera. Dothideomyetes was represented by two orders: Hysteriales (1 family) and Pleosporales (6 families). Sordariomycetes was
represented by four orders and two family: Coronophorales (2 families), Diaporthales (1 family), Hypocreales (2 families), Xylariales (2 families), Annulatascaceae, and Helminthosphaeriaceae. Within these collections, one represents a genus new to science, ten are new species based on morphological and
molecular data (ITS and LSU) and 19 are new species records for Brazil.
Poster

Fungi contaminating bottled maple syrup
*Annis, Seanna(1), Hopkins, Kathy(2), Calder, Beth(3), Perkins, Brian(3)
1.University of Maine, School of Biology and Ecology, 5735 Hitchner Hall,
Orono, ME, 04469-5735, USA; 2.University of Maine, Cooperative Extension,
Skowhegan, ME, 04976, USA; 3.University of Maine, School of Food and
Agriculture, 5735 Hitchner Hall, Orono, ME, 04469, USA
Maple syrup processors have occasionally found fungal contaminants in
bulk containers of syrup and retail size bottles. We have identified fungal contaminants in over 50 submitted samples of contaminated maple syrup from the
United States and Canada. The most common species found have been within
the genera, Aspergillus, Eurotium, and Penicillium. We have also identified
isolates of Wallemia, Rhodotorula, Cladosporium, Paecilomyces and ascomycetous yeasts. A number of the species of Aspergillus and Penicillium we
have isolated are known to have the ability to produce mycotoxins. We have
determined some of our isolates of Penicillium brevicompactum produce the
mycotoxin mycophenolic acid in optimized medium and in inoculated maple
syrup. This mycotoxin has also been detected in some of the samples of contaminated maple syrup. We have performed temperature experiments on isolates from most of the collected genera and have found many isolates can survive in maple syrup kept at 65 C for up to 8 minutes. From bottling experiments
using maple syrup at 85 C (typical temperature for bottling syrup), we have
found it is difficult to maintain temperatures above 65 C in bottles with small
volumes or bottles with large surface area to volume ratios. To prevent the fungal contamination of maple syrup, bottling methods may have to be modified.
Contributed Presentation

Characterization of Novel Di-, Tri-, and Tetranucleotide Microsatellite
Primers Suitable for Genotyping Various Plant Pathogenic Fungi with
Special Emphasis on Fusaria and Mycospherella graminicola
*Bahkali, Ali Hassan(1), Abd-Elsalam, Kamel(2), Guo, Jian-Rong(3), Mohamed, Khiyami(4), Verreet, Joseph-Alexander(5)
1.King Saud University, Botany and Microbiology, College of Science, King
Saud University, Riyadh, 11451, Saudi Arabia; 2.Plant Pathology Research Institute, Agricultural Research Center, Giza, Egypt; 3.Chinese Academy of
Tropical Agricultural Sciences, Institute of Environment and Plant Protection,
Danzhou, Hainan, 71737, China; 4.King Abdulaziz City for Science and Technology (KACST), Riyadh, 11442, Saudi Arabia; 5.Christian-Albrechts-University Kiel, Institute of Phytopathology, Hermann-Rodewald-Str. 9, Kiel, D24118, Germany
The goals of this investigation were to identify and evaluate the use of
polymorphic microsatellite marker (PMM) analysis for molecular typing of
seventeen plant pathogenic fungi. Primers for di-, tri-, and tetranucleotide loci
were designed directly from the recently published genomic sequence of Mycospherlla graminicola and Fusarium graminearum. A total of 20 new microsatellite primers as easy-to-score markers were developed. Microsatellite

primer PCR (MP-PCR) yielded highly reproducible and complex genomic
fi ngerprints, with several bands ranging in size from 200 to 3000 bp. Of the
20 primers tested, only (TAGG)4, (TCC)5 and (CA)7T produced a high number of polymorphic bands from either F. graminearum or F. culmorum.
(ATG)5 led to successful amplifications in M. graminicola isolates collected
from Germany. Percentage of polymorphic bands among Fusarium species
ranged from 9 to 100%. Cluster analysis of banding patterns of the isolates corresponded well to the established species delineations based on morphology
and other methods of phylogenetic analysis. The current research demonstrates
that the newly designed microsatellite primers are reliable, sensitive and technically simple tools for assaying genetic variability in plant pathogenic fungi.
Poster

Development of diagnostic molecular markers for Puccinia striiformis f.
sp. tritici
*Bailey, Jordan(1), Karaoglu, Haydar(2), Wellings, Colin(2), Park, Robery(2)
1.Purdue University, Botany and Plant Pathology, 915 W. State St, Lilly Hall
of Sciences, West Lafayette, IN, 47907, United States; 2.Sydney University,
Agriculture and the Environment, 107 Cobbitty rd, Cobbitty, Sydney, NSW,
2507, Australia
Puccinia striiformis f. sp. tritici (Pst) is a specialized form (forma specialis; f. sp.) of the stripe rust pathogen which infects wheat. It was first detected in Australia in 1979 (Pst-104 pathotype lineage) with subsequent f. sp.
incursions in 1997 (P. striiformis f. sp. pseudohordei (Psp-h) on wild barley
grass) and 2002 (Pst-134 pathotype lineage). The threat of further incursions of
exotic isolates in this pathogen group especially exotic barley stripe rust
(P. striiformis f. sp. hordei (Psh)) and new lineages of Pst, continues to be a
concern to the cereals industries. Due to the clonal nature of many Pst populations, highly polymorphic co-dominant molecular markers such as simple sequence repeats (SSRs) are needed to study pathogen variability and to rapidly
identify incursions of exotic genotypes. Three draft genome sequences for Pst
were surveyed individually for abundance and class of SSR motif. In total,
1,889 SSR loci were identified and 806 primer pairs were designed and
screened using seven Puccinia species and representative forma speciales. SSR
polymorphisms generated by 70 primer pairs were further evaluated using additional isolates of Pst and known or suspected f. spp. of P. striiformis. Twenty-five polymorphic SSR markers that were specific for selective and sensitive
amplification of Pst isolates were identified, these generated allelic diversity
ranges from 2 to 8 alleles per locus and polymorphic information content (PIC)
values from 0.5 to 0.76 with an average of 0.54. The 25 published SSR markers will have direct application in studies associated with population genetics
of Pst, and in improving the efficacy of diagnostic assays critical for incursion
management of exotic forms of P. striiformis. Diagnostic tools that allow rapid
and efficient pathogen identification are needed to minimise risk and time constraints associated with initial incursion management. In a continuation of the
markers published above, nine SSR markers were further developed and evaluated for their application in diagnostics of stripe rust isolates from both asexual urediniospores and rust infected leaf tissue. The markers are able to differentiate the three forms of P. striiformis (Pst, Psh and Psp-h) as well as the two
major pathotype lineages in Australia, and related stripe rust pathogens P. striiformoides (cocksfoot stripe rust (Psds)) and P. pseudostriiformis (Kentucky
bluegrass stripe rust (Pps)). Target PCR products are amplified even when applied to minute and degraded DNA samples and the primers are robust, reproducible, and products can be visualized on 3% agarose gel electrophoresis.
Poster
Molecular tools for understanding biomass degradation
*Baker, Scott
DOE Pacific Northwest National Lab and DOE Joint Bioenergy Institute, Richland, WA, 99352, USA
Classical genetics screens for the isolation of high enzyme secretion mutants has been used successfully for close to 50 years. While these screens are
relatively straight forward to set up, the association of physical loci with mutations causing the phenotype is labor intensive. Next generation sequencing has
made it possible to rapidly associate phenotype a with genotypes. We have
used next generation sequencing to associate biomass degradation enzyme secretion phenotype a with physical loci in Aspergillus niger, Trichoderma reesei and Neurospora crassa. Symposium Presentation
Sex-specific fungal communities associated with the cosmopolitan dioecious moss, Ceratodon purpureus
*Balkan, Mehmet A.(1), Eppley, Sarah M.(1), Kennedy, Peter G.(2), Rosenstiel, Todd N.(3)
1.Portland State University, Biology, 1719 SW 10th Avenue, SRTC rm 246,
Portland, OR, 97201, USA; 2.University of Minnesota , Plant Biology, 1445
Continued on following page
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Gortner Ave., 250 Biological Science Center, St. Paul, MN, 55108, United
States; 3.Portland State University, Biology, 1719 SW 10th Ave., SB2 Room
246, Portland, OR, 97207, USA
Highly diverse fungal communities are associated with the moss phyllosphere, but little is known about the role of host traits in structuring affiliated
mycobiota. We investigated the effect of host sex on phyllosphere fungal abundance (biomass) and community composition using male and female individuals of C. purpureus from three populations grown in common garden. Molecular fingerprints of fungal communities affiliated with single shoots of C.
purpureus were generated using Terminal Restriction Fragment Length Polymorphism (TRFLP). Relative ergosterol concentrations in moss tissues were
measured by HPLC and used as a proxy for fungal biomass estimation. Fungal
community composition showed sex-specific structuring across populations,
and female associated communities appeared to be highly similar, whereas
communities from males were highly variable. Ergosterol concentrations were
significantly higher in male tissues, and greatest in individuals from the most
rural moss population. Our results suggest that host sex-specific selective enrichment of fungi may be occurring in C. purpureus, and may potentially have
important consequences for the ecology of the host as well as the distribution
of fungi in wild populations. Poster

Systematics and biogeography of Lactarius in the Rocky Mountain alpine
zone
*Barge, Edward, Cripps, Cathy
Montana State University, Plant Sciences and Plant Pathology, 119 Plant Biosciences Building, Bozeman, MT, 59717, United States
This research is investigating the systematics and intercontinental conspecificity of arctic-alpine members of the ectomycorrhizal, basidiomycete
genus Lactarius from a broad geographic range with a focus on delineating
species collected in alpine areas above tree-line in the central and southern
Rocky Mountains of North America. Many plant and fungal species that inhabit alpine areas in the Rocky Mountains appear to have broad distributions,
occurring throughout the arctic as well as in northern hemisphere alpine or subalpine areas in Eurasia and North America. However, except for a few genera,
this hypothesis has not been tested for fungi using molecular techniques. Phylogenetic analyses using ITS and rpb2 DNA, combined with detailed microand
macromorphological
descriptions
recognized
six
or
seven Lactarius species from study sites in alpine areas of the central and
southern Rocky Mountains. Intercontinental conspecificity was suggested for
most species and their placement in Lactarius subgenera Piperites and Russularia is supported. Putative host plants for these species in arctic-alpine areas
include Betula and Salix species. Contributed Presentation

Nutritional sources for the trichomycete fungus Harpella melusinae
*Beard, Charles E
Clemson University, School of Agricultural, Forest and Environmental Sciences, E143 Poole Ag Center, Clemson, SC, 29634, USA
The trichomycete fungus Harpella melusinae is common in midguts of
aquatic larval black flies. H. melusinae is generally considered to have a commensal relationship with its hosts, but little is known of its nutritional relationship with the hosts. Taxonomic resolution of species in the genus has been difficult due to limited and variable morphological features and difficulty
extracting DNA for genomic analysis. One way to provide tools for addressing
questions about the fungus would be to grow cultures. However, H. melusinae
has defied efforts to isolate and culture it in vitro. We have, therefore, tried in
vivo assays to shed light on the nutritional sources. By providing different nutritional sources to hosts with H. melusinae and observing fungal growth characters, optimal food sources might be determined. Finding components in the
stream that provide the best growth for the fungus in the host gut will provide
information on nutrition sources for in vitro cultures. Typically, laboratory
black flies are grown with a fish food diet, which supports H. melusinae growth
in the larvae, but fish food does not support in vitro growth of H. melusinae.
We hypothesize that biofilms might be an important source of nutrition for H.
melusinae. Therefore, we developed a food recipe which should mimic aspects
of biofilms as a nutritional source. Black fly larvae (Simulium innoxium) with
H. melusinae were field collected and placed in feeding containers. Food
sources were provided and growth of H. melusinae was assayed (spore production and recolonization). The growth of H. melusinae did not qualitatively
differ based on food source for the host larvae. Since biofilm components did
not enhance growth, we reject the hypothesis that biofilms are a better nutritional source. The control, unfed larvae, also supported growth of H. melusinae, indicating that H. melusinae might be using components intrinsic to the
host and rather than depending on stream nutritional materials. This result raises the possibility of a mild parasitic relationship. Anecdotal assays support this
possibility; larvae collected during periods of reduced host growth sometimes
show lower colonization levels. Contributed Presentation
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Investigating the native skin mycoflora as a potential first line of defense
against amphibian chytridiomycosis
*Belasen, Anat, James, Timothy
University of Michigan, Ecology and Evolutionary Biology, 830 N University
Ave, Ann Arbor, MI, 48103, United States
Emerging infectious diseases (EIDs) threaten global biodiversity and
public health. Predicting potential EID effects necessitates characterizing the
processes underlying variation in host susceptibility. The organismal “microbiome,” the community of microbial symbionts inhabiting the host’s organs,
such as the skin and gut, contribute significantly to this variability. New
metagenomic techniques have facilitated deeper understanding of microsymbionts, as traditional culturing often produces biased samples. Bacteria are likely important in mediating host health and can enhance immunocompetence. Despite the knowledge that fungi are also abundant and interact with
bacteria, mycoflora remain largely overlooked in studies of the microbiome. I
am applying molecular techniques for microbial community analysis to examine the skin mycoflora of amphibians. It is well-established that bacteria can
serve as a potential “first line of defense” against the widespread amphibian
skin pathogen Batrachochytrium dendrobatidis (Bd). Mycoflora are likely important as well, as some protect against pathogens (e.g., mycorrhizae in plants),
and others are “hyperparasites.” Therefore, native amphibian skin fungi may
help explain the enigmatic variation in Bd susceptibility among hosts. A first
step in determining fungal symbiont significance in amphibian-Bd interactions
is establishing the variation in mycoflora community across species and
ecosystems. In this study I test the hypothesis that fungi exhibit similar patterns
to bacteria, for which core species exist across amphibian hosts and ecosystems. I also examine whether the fungal species recovered specialize on amphibians. Poster

Interactions in the dunes: synergisms between foliar endophytes and arbuscular mycorrhizal fungi in an ecosystem engineering dune grass
*Bell-Dereske, Lukas*(1), Emery, Sarah(2)
1.University of New Mexico, Biology, msc03 2020, 1 University of New Mexico, Albuquerque, New Mexico, 87131, USA; 2.University of Louisville, Biology, 139 Life Sciences Bldg, Louisville, KY, 40292, USA
Dune ecosystems along the Atlantic Coast and in the Great Lakes are
built by the pioneer grass species, Ammophila breviligulata (here after Ammophila), which can host an epichloid fungal endophyte. This symbiotic interaction increases the biomass of the host and alters recruitment of competing
plant species. While the epichloae symbiosis is uncommon in Ammophila in
the Great Lakes region, the majority of plant material available for dune
restorations has the endophyte. In the context of future climate changes in precipitation, we investigated the effects of the Epichloë fungal symbiosis on other
fungi in the ecosystem, including arbuscular mycorrhizal (AMF) fungi in Ammophila roots and decomposer fungi in Ammophila leaf litter. AMF are estimated to make up >30% of the microbial biomass in dune ecosystems. We imposed both reductions and additions of growing season precipitation on plots of
planted Ammophila at Leelanau State Park, Leelanau, MI. Within a plot, Ammophila plants were either artificially inoculated with the endophyte or shaminoculated, in a factorial design. The presence of Epichloë significantly altered
the abundance/presence of AMF OTUs in the host plants roots. Additionally,
the presence of the endophyte increased overall AMF root colonization on the
host by ~30% and significantly increased the rate of leaf litter decomposition.
Endophyte-driven shifts in the AMF community could alter ecosystem services in Great Lakes dunes and affect microbial interactions with other plants in
the community. Symposium Presentation
Fungal Wars: a primer of interspecific fungal interactions
*Boddy, Lynne
Cardiff University, Biological Sciences, Sir Martin Evans Building, Museum
Avenue, Cardiff, Wales, CF10 3AX, UK
Many factors influence fungal community structure and dynamics, the
main driver often being aggressive mycelial interactions. There are several
ways in which fungi ‘attack’ and ‘defend’ the territory that they occupy: (1) antagonism at a distance; (2) hyphal interference and mycoparasitism; and (3)
gross mycelial interaction. Fungi employ enzymes, volatile organic compounds
(VOCs) and diffusible organic compounds (DOCs). The overall outcome of interactions can be deadlock – where neither combatant makes any headway, replacement – where one fungus takes the territory of another, and also partial
and mutual replacement. These outcomes vary between species combinations
and fungal strains, and are altered by temperature, gaseous regime, water potential, quality of the resource occupied, where the interaction is occurring,
presence of other fungi and grazing activity by invertebrates. During interactions there are changes in gene expression, enzyme production, VOC and DOC
production, and metabolic rate. Mycelial interactions can alter nutrient moveContinued on following page

ment and allocation within opposing mycelia and alter carbon allocation from
plants to fungi in mycorrhizal relationships. Fungal community structure and
dynamics in wood has received most attention. This talk will concentrate on
mycelial interactions between wood decay fungi, how these interactions drive
fungal community changes in wood, and the effects of these interactions on
wood decay rate. Symposium Presentation

Characterization of root fungal endophyte community of cereal grains
using 454 pyrosequencing techniques
*Bokati, Deepak(1), Herrera, Jose(2), Poudel, Ravin(3)
1.Truman State University, Biology, 100 E Normal, MG 2004, kirksville, Missouri, 63501, United States; 2.Western New Mexico University, Biology;
3.Kansas State University, Plant pathology
Root associated fungal (RAF) endophyte symbiosis can play a vital role
in development and performance of their host plant, and have been found to be
an important component of the root biological community, especially in stressful and arid environments. We plan on comparing the fungal diversity in roots
of common cereal grains (Triticum aestivum (wheat), and Zea mays subsp.
mays (maize)) and their respective progenitors, (Triticum monococcum (wild
wheat), and Zea mays subsp. parviglumis (teosinte)). More precisely, we want
to study how domestication of cereal grains has affected the diversity and structure of RAF endophytes colonizing the host plant. The root DNA was used to
amplify the Internal Transcriber Spacer region of fungal ribosomal DNA, and
the amplified region was sequenced using 454 pyrosequencing techniques. The
sequences were then clustered into taxonomic groups (species, genus, family,
order, class) at 96.5 percent similarity and blasted in the NCBI database for
characterization. The Multi-dimensional scaling diagram generated by pairwise
comparison of Morisita horn similarities values indicates that soil plays the primary effect in root fungal colonization and a secondary effect would be the
plant host, even when the plant host is a conspecific. We are eager to find
whether common RAF endophytes that inhabit the roots of grasses in arid environments also inhabit roots of progenitor plants, a finding that would suggest
that these RAF endophytes might have helped the progenitor plants to mitigate
some environmental stress during the course of evolution. Poster

Diversity of yeasts and filamentous fungi associated with wood-feeding
beetles in Indonesia
*Bourret, Tyler(1), Sitepu, Irnayuli(2), Schiff, Nathan(3), Ignatia, Laura(4),
Kanti, Atit(5), Faulina, Sarah(6), Silaban, Sira(6), Nugroho, Agustinus(5),
Chow, Elaine(2), Nguyen, Ngoc-Lien(2), Ubaidillah, Rosichon(5), Rizzo,
David(1), Boundy-Mills, Kyria(2)
1.University of California, Davis, Plant Pathology, Department of Plant Pathology, One Shields Ave, Davis, CA, 95616-8751, USA; 2.University of California, Davis, Food Science & Technology; 3.USDA Forest Service, Southern Research Center, Stoneville, MS, USA; 4.University of California, Davis,
Department of Plant Biology; 5.Institute of Sciences (LIPI), Biology division,
Cibinong, Indonesia; 6.Ministry of Forestry, Forestry Research and Development Center, Bogor, Indonesia
Fungi were isolated from wood-feeding insects, primarily beetles, and
their galleries in infested wood at two tropical rainforest sites on the island of
Sulawesi, Indonesia. Ecological associations between culturable fungal communities and beetle families were analyzed. Beetle larvae were identified using
mtCOI sequences. Larvae were surface sterilized, dissected, and their gut contents were plated on Rose Bengal Chloramphenicol Agar. After isolation, more
than 250 strains of yeasts were identified using sequences of the D1/D2 region
of the large subunit rDNA, and more than 350 strains of filamentous fungi
using ITS rDNA. More than 200 fungal species were identified, including
members of subphyla Agaricomycotina, Mortierellomycotina, Mucoromycotina, Pezizomycotina, Pucciniomycotina and Saccharomycotina. The collection
includes many taxa that have not had barcode sequences deposited in GenBank, and may not have been previously described. The difficulty of assigning
strains to described species was due to a combination of lack of proper resolution by barcoding loci, ambiguous species boundaries, lack of voucher sequences in GenBank and taxonomic novelty of isolates. Yeasts and filamentous
fungi were largely restricted to separate subphyla; within Agaricomycotina,
yeasts were restricted to Tremellomycetes, while filamentous fungi were
Agaricomycetes. Most yeasts isolated were Saccharomycotina, with the xylose-fermenting, insect-associated genus Scheffersomyces well represented.
The filamentous fungi were represented by many genera known as wood decayers, as plant pathogens, and as ubiquitous saprotrophs such as Aspergillus,
Mucor and Penicillium; Trichoderma harzianum Rifai was the most commonly isolated species. More than half of the filamentous isolates were members of
Sordariomycetes, a highly diverse class of ascomycete fungi containing the
majority of described, insect-vectored fungal plant pathogens. Numerous
strains of Fusarium and other Hypocreales were isolated, but none belonging
to Ophiostomatales. Many novel associations between fungi and beetles were

identified in the study which may aid quarantine efforts aimed at reducing
transmission of beetle-vectored plant pathogens. Microbes have been deposited in three microbial culture collections: the Forest Microbe Collection (FORDACC), Forest Research and Development Agency, Ministry of Forestry,
Bogor, Indonesia; the Indonesian Microbe Collection (InaCC), Research Center for Biology, Cibinong, Indonesia; and the Phaff Yeast Culture Collection
(UCDFST), University of California Davis. The collection is a living profile of
the fungal communities of common but often overlooked substrata, and represents a valuable tool for a variety of research uses. Poster

Fungi at a small-scale: spatial zonation of fungal assemblages around single trees
*Branco, Sara(1), Bruns, Thomas D.(1), Singleton, Ian(2)
1.University of California, Plant and Microbial Biology, 321 Koshland Hall,
Berkeley, Calfornia, 94720-3102 , USA; 2.Newcastle University, School of Biology, Ridley Building, Newcastle upon Tyne, NE1 7RU, United Kingdom
Soil fungi are hyperdiverse and occur in complex and dynamic assemblages and it is unclear how taxa partition space, time, and resources even at a
local scale. We studied the zonation patterns of soil fungi associated with trees
in an attempt to understand small-scale spatial assemblage structure and its relationship to fungal growth habits and colonization abilities. We used ingrowth
bags containing acid-washed sand to sample actively growing fungi under
canopies and at drip lines of single pine trees at Point Reyes National Seashore,
CA. Our sample of 20 trees was partitioned between young and old (>30) and
we used next generation sequencing to document the soil fungi present in the
bags. We found significant differences between fungi living under the canopy
versus the drip line and between old versus young trees. The non-mycorrhizal
fungi were much more numerous than the mycorrhizal, exhibiting higher richness under the drip line, and showing a clear partition within and across trees
of different ages. Mycorrhizal fungi, on the other hand, showed no pattern of
spatial zonation; this is in contrast with earlier studies of fruiting and root tip
colonization around single trees. Symposium Presentation
Recent divergence in fungal populations
*Branco, Sara, Taylor, John W., Bruns, Thomas D.
University of California, Plant and Microbial Biology, 321 Koshland Hall,
Berkeley, CA, 94720, USA
Genetic differentiation between populations, signaling the effects of reduced gene flow and adaptation that are the main drivers of speciation, is essential to understanding biodiversity. Very little is currently known about how
fungal populations differentiate in nature. Here, we investigate the divergence
of a coastal and a mountain population of Suillus brevipes, a widespread mycorrhizal fungus associated with pine forests. Whole genome assembly and resequencing of 28 S. brevipes individuals revealed 567,192 shared SNPs that
supported two recently diverged populations, each with low genetic diversity.
As expected, mean genome-wide Fst is very low, indicating little overall population differentiation. However, genome-wide scans for regions of high differentiation using 5kb windows, reveal several highly differentiated regions,
that harbor eight genes coding for five known proteins associated with cellular
processes and signaling. Demographic inference suggests the two populations
are isolated, with no migration between the coast and mountain. Population genetic differentiation and adaptation can occur by natural selection or genetic
drift. Tests of the ratio of non-synonymous to synonymous mutations and identity of genes in the highly diverged regions may provide evidence of natural selection and suggest modes of adaptation. Further research including other
mountain and coastal S. brevipes populations will be needed to identify the
sources of the highly diverged regions. Contributed Presentation

Snow Algae Occurrence Elicits an Enrichment of Saprobic and Pathogenic Fungi
*Brown, Shawn, Olson, Bradley, Jumpponen, Ari
Kansas State University, Division of Biology, 421 Ackert Hall, Kansas State
University, Manhattan, KS, 66506, USA
Late season snows are often colonized by psychrophilic snow algae that
may provide a source of resources for heterotrophic microbes, including fungi.
These late season snows are a harsh environment, but house a diverse and complex fungal community. We used culture independent methods (MiSeq amplicon sequencing) to test if the presence of snow algae influences fungal communities. We compared algae-colonized snows to adjacent (3 m distant)
non-colonized snows in a paired design. Comparisons between the algae-colonized and non-colonized snow indicate that the snow algae act as a strong environmental filter locally and enrich fungal communities with putative
saprobes and algal pathogens. The most striking observation in our study was
the high abundance of novel Chytridiomycetes with uncertain taxonomic
placements and unknown ecologies. Many of these fungi were enriched in the
Continued on following page
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algae-colonized snows, suggesting their dependence on algal metabolites or
algal cells as prey. We suggest that these snow Chytridiomycetes are likely important components of the cryosphere ecosystems. Further, our observations
highlight the paucity of information on the diversity and function of fungi within this phylum. Contributed Presentation

Amanita mycophagy among the “true flies” (Insecta: Diptera)
*Bunyard, Britt A
PO Box 8, Hwy 175, Richfield, WI, 53022, United States
The genus Amanita is well-known among the Basidiomycota for their
typically large, showy, and ubiquitous mushroom fruitbodies. Additionally, the
genus is infamous for being toxic to mammals that consume these mushrooms.
While most species of Amanita probably are not toxic, a handful of species are
responsible for 95% of the fatal mushroom poisonings in North America and
they are feared worldwide. The mode of action of Amanita toxins in mammalian cells is well-known. Paradoxically, many disparate groups of invertebrate animals consume Amanitas, along with other mushrooms, with impunity. True flies (Insecta: Diptera) are among the most successful mycophagous
animals; mycophagy has likely arisen many times within the order and is found
in several families (Drosophilidae, Chloropidae, Phoridae, Mycetophilidae,
Sciaridae, Tipulidae, Cecidomyiidae, and Platypezidae). Recently, tolerance to
Amanita toxin (primarily α-amanitin) was elucidated in mycophagous species
of Drosophilidae. It is not known how many other groups of Diptera have
species tolerant to Amanita toxins and if the same mechanisms are involved as
those in the Drosophilidae. The purpose of this study was to find out how widespread Amanita mycophagy is among species of Diptera and to determine if
there are feeding preferences for or against members of “toxic” species (e.g.
those in Sections Amanita, Lepidella, Phalloidae) and “nontoxic” species (e.g.
those in Sections Caesareae and Vaginatae). Contributed Presentation

Secondary Metabolites in Fungi: Evolution of Genes and Clusters
*Bushley, Kathryn E.(1), Spatafora, Joseph W.(2)
1.University of Minnesota, Department of Plant Biology, 250 BioSci Bldg,
1445 Gortner Avenue, Saint Paul, MN, 55108, USA; 2.Oregon State University, Botany and Plant Pathology, 2082 Cordley Hall, Corvallis, OR, 973312902, USA
Mycologists are only beginning to understand the myriad roles fungal
secondary metabolites play in mediating ecological interactions of fungi with
other organisms. Drawing on examples of secondary metabolites from the
order Hypocreales, which includes fungi that interact with plants, insects/animals, and other fungi, we examine changes in secondary metabolic potential
associated with evolutionary shifts between plant and insect/animal hosts.
Using a combination of comparative genomics, phylogenomics, and transcriptomics, we address the evolution and functional roles of two classes of secondary metabolites: 1) nonribosomal peptide synthetases (NRPSs), multimodular enzymes which produce small bioactive peptides (NRPs) without the aid
of ribosomes and 2) polyketide synthases. Focusing on secondary metabolite
core genes and clusters that are either unique to insect pathogens or upregulated in media containing insect cuticle or hemolymph, we examine evolutionary
forces contributing to diversification of NRPS and PKS genes and their corresponding chemical products and the extent to which expansions correlate with
host. At the hierarchical level of secondary metabolite clusters, we examine
specific mechanisms including transposition, horizontal transfer, gene recruitment, gene duplication and loss, and their relative importance in shaping the
evolution of metabolite clusters. Symposium Presentation

How many species of Ascochyta cause Ascochyta blights of cultivated
legumes and their wild relatives?
Habibi, Azadeh, Frederick, Zachary, Koberstein, Staci, Liu, Lu, Nazarov,
Taras, Salamone, Amy, Wheeler, David, *Carris, Lori, Peever, Tobin
Washington State University, Department of Plant Pathology, Advanced Fungal Biology Class, Pullman, WA, 99164-6430, USA
Ascochyta blights of cool season legumes are economically important
diseases caused by host-specific Ascochyta taxa that infect both cultivated hosts
and their wild relatives. Based on the results of previous phylogenetic analyses,
10 Ascochyta isolates from cultivated (faba bean, lentil, pea) and wild (common vetch, hairy vetch, spring vetch, winter vetch, cypress vetch, and grasspea)
hosts were selected to represent different multilocus haplotypes within a major
clade of Ascochyta infecting cool season food legumes. This sample formed the
basis of a class project by graduate students enrolled in Plant Pathology 526
“Advanced Fungal Biology” at Washington State University. Phylogenetic
analyses of ß-tubulin, translation elongation factor 1-alpha (EF), glyceraldehyde-3-phosphate-dehydrogenase (G3PD), chitin synthase1, and two sequence
characterized amplified regions (SCAR) were conducted in order to resolve
outstanding questions about branching order, timing of divergence events, and
recognition of phylogenetic species. Ascochyta isolates infecting lentil (Lens
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culinaris) and grasspea (Lathyrus sativus) with identical EF + G3PD haplotype
were selected for more intensive study and application of additional species
concepts. Both isolates were host-specific, capable of infecting the host from
which they were isolated. Crosses were made to test reproductive compatibility under the biological species concept. Pseudothecia developed readily, and
segregation of alleles at four microsatellite loci and the MAT locus confirmed
hybrid status. Segregation ratios were not statistically different from 1:1 indicating normal meiotic segregation. Mean lengths of conidia produced by the
two taxa were statistically different (P<0.05) indicating morphological differentiation. Results of phylogenetic analyses and crosses resolved branching
order, time of divergence, and reproductive compatibility among Ascochyta
isolates infecting cool season legumes and their wild relatives. Poster

The architecture and function of cell polarity components in filamentous
fungi
*Castro-Longoria, Ernestina
CICESE, Microbiology, Carretera Ensenada Tijuana No 3918 Zona Playitas,
Ensenada, B.C., 22860, Mexico
Filamentous fungi are characterized by a highly polarized growth in
which the coordinated assembling of multiple protein complexes is required to
ensure the establishment and maintenance of cell polarity. In Neurospora crassa the tip growth apparatus of vegetative hyphae has not been fully described.
In this work the subcellular organization and dynamics of two important components involved in the establishment, maintenance and termination of polarized cell growth are described: The CDC-42 GTPase module and the polarisome. The CDC-42–RAC–CDC-24 module has a vital role in cell polarity
regulation in which the GEF CDC-24 is an essential regulator for RAC and
CDC-42. In vivo confocal microscopy shows that this module is organized
strategically as a membrane-associated cap that covers the hyphal apex. On the
other hand, the polarisome components: SPAâ€ 2, BUDâ€ 6, MSB-3 and
BNIâ€ 1 showed that during early, unicellular developmental stages the filamentous fungal polarisome closely resembles the apical cap configuration
known from yeasts. However during later, multicellular developmental stages
all four polarisome components become spatiotemporally separated within the
apical dome, and thus adopt a so far unknown configuration. Most notably, in
vegetative hyphal tips MSB-3 colocalizes with the Spitzenkörper (Spk),
BUDâ€ 6 accumulates as a subapical cloud excluded from the Spk, whereas
BNIâ€ 1 and SPAâ€ 2 partially colocalize with the Spk at the tip apex. Phenotypic analyses of gene deletion mutants revealed additional functions for
BUDâ€ 6 and BNIâ€ 1 in septum formation, cytokinesis, cell fusion regulation, and the maintenance of Spk integrity. Considered together, our findings
reveal that the components of the CDC-42 GTPase module and those of the polarisome are required to build a functional tip growth apparatus including the
Spk in N. crassa. Symposium Presentation

Early diverging fungi and evolutionary origins of enzymes for breakdown
of the pectins in plant cell walls
*Chang, Ying(1), Sekimoto, Satoshi(2), Wang, Sishuo(1), Spatafora, Joseph
W.(3), Berbee, Mary L.(1)
1.University of British Columbia , Department of Botany, 3529-6270 University Blvd. , Vancouver, BC, V6T 1Z4, Canada; 2.NITE Biological Resource
Center (NBRC), Bio-resource Development Division, Chiba, Japan; 3.Oregon
State University, Dept. of Botany and Plant Pathology, 2082 Cordley Hall,
Corvallis, OR, 97331-2902, USA
Despite the effort to resolve the fungal tree of life in recent years, relationships among the early branches remain uncertain. To infer the fungal phylogeny, we sampled a total of 136 single-copy genes from sequenced genomes
of 40 taxa that represent major fungal lineages and their relatives. We evaluated the information content of subsets of genes/sites, as well as the effects of
subsampling on phylogenetic inference. The phylogenies we recovered were
consistent across most analyses. Among the early diverging taxa, Rozella arose
from the first split in fungi and the second split is represented by Blastocladiales. The core chytrids and the Neocallimastigales form one clade, sister to the
terrestrial fungi. A clade of Conidiobolus and Coemansia represented the first
split in terrestrial fungi. Rhizophagus (Glomus) shows affinity to Mucorales, instead of Dikarya. A robust phylogeny of fungi not only demonstrates relationships, but also serves as the framework for analysis of how fungal life styles
and feeding strategies evolved over time. While the vast majority of extant
Dikarya are associated with plants, the sources of nutrition used among earlydiverging taxa are much more variable. We hypothesized that we could recognize when the association with plants first evolved by analyzing the distribution of genes for the breakdown of plant material. As pectins are only found in
cell walls of streptophytes, the presence of the pectinases in certain fungal lineages is indicative of their association with plants. To test our hypothesis, we
extracted the pectinase sequences from the same set of 40 genomes and reconContinued on following page

structed the phylogeny for each pectinase family. We performed reconciliation
between the pectinase gene phylogenies and the organismal fungal phylogeny.
One of the chytrids, Gonapodya, possesses multiple pectinases that fall into
clades with enzymes found in Dikarya. This suggests that the association between fungi and plants started early in fungal evolution and that at least some
of the early fungi had the ability to degrade plant material. Symposium Presentation
Mycelial production and turnover differ in temperate hardwood forests
dominated by arbuscular mycorrhizal trees versus ectomycorrhizal trees
*Cheeke, Tanya E(1), Phillips, Richard P(1), Fransson, Petra(2)
1.Indiana University, Department of Biology, 1001 E Third St, Bloomington,
IN, 47405, USA; 2.Swedish University of Agricultural Sciences, Department
of Forest Mycology and Plant Pathology, P. O. Box 7026, Uppsala, SE-750 07,
Sweden
Mycorrhizal fungi play a critical role in nutrient cycling, but their effects
on belowground carbon (C) cycling are poorly understood. Mycorrhizal
mycelia are the dominant pathway through which C from trees enters the soil
organic matter pool. However, mycorrhizal mycelium can also accelerate soil
organic matter decomposition through the release of extracellular enzymes. We
investigated mycorrhizal mycelia production and turnover across a nutrient
economy gradient in three temperate hardwood forests in central Indiana. The
nutrient economy gradient is driven, in part, by differences in the abundance of
tree species colonized by ectomycorrhizal fungi (ECM) and arbuscular mycorrhizal (AM) fungi. Hyphal ingrowth bags were harvested sequentially over the
course of a growing season, and free and total ergosterol concentrations were
quantified to estimate active and total fungal biomass. We found that fungal
biomass (as determined by ergosterol concentration) increased with increasing
dominance of ECM-associated trees, and that there was a stratification of fungal biomass along the soil profile, with the highest levels of ergosterol being
present in the 0-5 cm fraction of bulk soil followed by lower levels of ergosterol deeper in the soil profile. Data from this multi-year experiment will be
used to develop a predictive framework for examining how trees and their microbial associates influence C and nutrient cycling in temperate forests. Understanding the role of mycelial production and turnover on belowground C storage is critical for predicting how forest ecosystems might respond to
environmental perturbations such as climate change. Poster
New records of tropical Hygrophoraceae in Mexico
Diaz Contreras, Alejandro(1), Cappello Garcia, Silvia(1), *Cifuentes,
Joaquin(2)
1.Universidad Juárez Autónoma de Tabasco, División Académica de Ciencias
Biológicas, Km. 0.5 Carretera Villahermosa-Cárdenas entronque a Bosques de
Saloya, Villahermosa, Tabasco, 86000, Mexico; 2.Unam, Facultad de Ciencias
Biologia, Circuito Exterior Ciudad Universitaria, Mexico, DF, 04510, Mexico
A survey on Hygrophoraceae was made during 2011-2013 in a tropical
rainforest in southeast Mexico. Specimens were collected from Agua Blanca
State Park (2,025 ha, 100-200 m over sea level), located in Sierra Region, Macuspana, Tabasco, as part of a broader survey on tropical macrofungi. After
taxonomic examination of all collections, we determined five new records for
Mexico, four in Hygrocybe , subsections Hygrocybe and Firmae (Hygrocybe
konradii var. antillana, H. occidentalis var. occidentalis, H. hypohaemacta and
H. miniatofirma) and one in Camarophyllus subsection Camarophyllus (Camarophyllus subpratensis). All taxa are fully described and illustrated. Poster

Bacterially-mediated contact-independent antagonism of fungal diseases
of bats and honeybees
*Cornelison, Christopher T.
Georgia State University, Applied and Environmental Microbiology, 24
Peachtree Center Ave, Atlanta, GA, 30303, USA
Continued declines of North American bats and the European honey bee,
Apis mellifera, are attributed to pathogenic insults in the form of filamentous
fungi. The recently identified causative agent of White Nose Syndrome
(WNS), Pseudogymnoascus destructans, has been responsible for the mortality of 7 million North American bats since its emergence in 2006. Chalkbrood
disease of A. mellifera larvae is caused by Ascosphaera apis and is alleged to
contribute to global honey bee declines associated with Colony Collapse Disorder (CCD). In an effort to identify potential biological and chemical control
agents for WNS and Chalkbrood disease 6 previously-described bacteriallyproduced volatile organic compounds (VOCs) and multiply induced
Rhodococcus rhodochrous DAP96253 were screened for contact-independent
anti-fungal activity. Fungal spores and mycelial plugs of both pathogens were
exposed to the VOCs and induced Rhodococcus in a closed air space at a range
of temperatures and evaluated for inhibition of spore germination and radial
growth. Subsequently, in situ application methods for induced Rhodococcus
such as fixed cell catalyst and fermentation cell paste in non-growth conditions

were screened with positive results. Additionally, Rhodococcus was assayed
for ex vivo activity via exposure to bat tissue ex-plants inoculated with P. destructans conidia. Pure VOCs and VOC formulations as well as induced
Rhodococcus had significant inhibitory activity against both pathogens at all
temperatures. As an indicator of applicability, dermal and oral toxicity of
Rhodococcus VOCs were screened with adult A.mellifera and three North
American bat species. Cumulatively these results represent a significant step in
the development of novel, bacterially-mediated contact-independent, controls
of two agriculturally significant fungal pathogens. Symposium Presentation

Phenotypic characterization of the RhoGAPs mutants Δbem-3, Δrgd-1 and
Δrga-1 in Neurospora crassa
*Corrales-Vargas, Isabel, Cano-Domínguez, Nallely, Amarillas-González,
Marisol, Castro-Longoria, Ernestina
CICESE, Microbiology, 3918 Carretera Ensenada-Tijuana, Zona Playitas , Ensenada, Baja California, 22860, Mexico
In eukaryotic organisms, the Rho GTPases are known to function as molecular switches that regulate diverse biological processes such as cell polarization through the organization of actin cytoskeleton. In yeasts Cdc42 has
been extensively studied, but in filamentous fungi Rac has been reported as a
second Rho GTPase involved in cell polarity establishment. In Neurospora
crassa CDC-42 and RAC are important components that regulate cell polarity
establishment displaying distinct functions at the hyphal tip. Therefore, in order
to understand the spatial and temporal regulation of the Rho GTPases, it is critical to investigate the role of the positive regulators (Guanine Exchange Factor
or “GEFs”) and the negative regulators (GTPase-activating Proteins or
“GAPs”) that control the active-GTP and inactive-GDP state of those switches
in fungal morphogenesis. The genome of N. crassa contains seven putative
RhoGEFs and ten putative RhoGAPs to regulate six Rho GTPases (RHO1-4,
CDC-42 and RAC). The only regulators reported in this fungus are one
RhoGEF (CDC-24) and one RhoGAP (LGR-1) and currently, there are not
available studies of any negative regulators of CDC-42 and RAC. In this work,
we characterized the phenotype of null mutants of three putative RhoGAPs
BEM-3 (âˆ†bem-3), RGD-1 (âˆ†rgd-1) and RGA-1 (âˆ†rga-1) and compared
them with the wild type strain. The âˆ†rgd-1 strain showed a slightly higher
elongation rate, while the rest of simple null mutants did not display significant
differences in colonial extension rate. All the simple deletion mutants showed
reduced production of conidia and hyphae with higher number of branches.
Also the sexual cell cycle seems to be affected since the strains âˆ†bem-3,
Δrga-1 and the double mutant Δrgd-1;Δbem-3 presented a delayed protoperithecia formation and the Δrga-1 is not able of produce mature perithecia
and asci. To fully explore the role of the RhoGAPs in fungal morphogenesis,
we are working on the construction of transformant strains expressing the
RhoGAPs labeled with GFP to analyze their dynamics and distribution in different developmental stages in N. crassa. Contributed Presentation

Inocybe leiocephala Stuntz, a species with an intercontinental distribution
range mainly in arctic, alpine and subalpine habitats – disentangling the I.
leiocephala–subbrunnea-catalaunica compl.
Larsson, Ellen(1), *Cripps, Cathy(2), Vauras, Jukka(3)
1.University of Gothenburg, Biological and Environmental Sciences, Box 461,
Goteborg, 40530, SWEDEN; 2.Montana State University, Plant Sciences and
Plant Pathology, 119 Plant Bioscience Building, Bozeman, MT, 59717, USA;
3.University of Turku, Biological Collections of Abo Akademi University,
Herbarium, F120014, FINLAND
The complex of Inocybe leiocephala, I. subbrunnea, and I. catalaunica is
disentangled using morphological and molecular analysis. Sequence data and
morphological characteristics of specimens determined to Inocybe leiocephala
s.l. were compared with that of six type specimens. We confirm I. leiocephala,
I. lindrothii, I. subbrunnea, I. fuscescentipes, I. subpaleacea and I. catalaunica
as separate independent species. All species except I. subpaleacea and I. catalaunica were shown to have a broad intercontinental distribution range. I. leiocephala has its main distribution in arctic/alpine and subalpine habitats, and I.
lindrothii in hemiboreal – boreal zones. I. subbrunnea is confined to nutrient
rich often more calcareous soils and mixed coniferous forests. I. catalaunica is
a species well separated from I. leiocephala, I. lindrothii and I. subbrunnea in
molecular data and it appears to be more related to I. tjallingiorum and I. phaeoleuca despite morphological similarities. The new species I. ohenojae is here
described based on material from the alpine zone in Canada. The new combination Inocybe lindrothii is proposed and an epitype is designated. I. saponacea
is regarded as a synonym of I. lindrothii. Results will be presented in a historical light. Contributed Presentation
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Thermal adaptation in fungi: Linking traits to biogeogoraphy
*Crowther, Thomas W., Maynard, Daniel S., Bradford, Mark A
Yale University, School of Forestry and Environmental Studies, 370 Prospect
St, New Haven, CT, 06511, USA
The complexity of fungal communities has obscured our search for neutral processes in fungal community ecology. Trait-based approaches provide a
valuable set of tools for community and ecosystem ecologists, linking fundamental biological properties to organismal niche spaces. We explore the thermal niche spaces of 30 wood-rot fungi collected from across North America to
identify links between individual traits and environmental conditions. The selected fungi included species that co-occur in south temperate and boreal
ecosystems, to explore whether traits are associated more closely with species
identify or environmental conditions. We reveal that thermal optima are similar cross most wood-rot fungi, but that niche breadth varies, depending on environmental conditions. The highly adaptive nature of fungi suggests that exploring fungal trait variation, rather than taxonomic differences, across
environments can provide a more robust test of fungal niche processes, aiding
in the search for unifying principles in fungal community ecology. Symposium
Presentation

Mechanisms of lignocellulose degradation inferred from recent genome
investigations of wood decay fungi
*Cullen, Daniel
Forest Products Laboratory, One Gifford Pinchot Dr, Madison, WI, 53726,
USA
The white-rot basidiomycetes efficiently mineralize all wood cell wall
polymers. As exemplified by Phanerochaete chrysosporium, these fungi typically degrade cellulose and lignin simultaneously. However, decay pattern vary
among species and certain isolates of Ceriporiopsis subvermispora selectively
remove lignin in advance of cellulose degradation. To examine the mechanism(s) of selective ligninolysis, C. subvermispora was grown in liquid medium containing ball-milled aspen as the sole carbon source. A combination of
expression microarrays and nano-liquid chromatography-tandem mass spectrometry was used to define the transcriptome and secretome, respectively.
Manganese peroxidases and an aryl alcohol oxidase, extracellular enzymes implicated in lignin degradation, were highly expressed within 72 hours of inoculation. In contrast, glycoside hydrolases and lytic polysaccharide monooxygeneases involved in cellulose degradation were more abundant after 5-7 days
growth. This pattern of gene expression is consistent with selective ligninolysis by C. subvermispora. A different decay pattern is exhibited by Phlebiopsis
gigantea. This unusual white rot fungus is capable of colonizing freshly exposed conifer sapwood despite the high content of resin acids, triglycerides and
long chain fatty acids. To ascertain the mechanism(s) by which P. gigantea tolerates and metabolizes resinous compounds, its transcriptome and secretome
were examined following growth on fresh-cut versus solvent-extracted loblolly pine. The expression of genes typically ascribed to cellulose and lignin
degradation was largely unaffected by extraction. However, genes likely involved in the transformation and detoxification of pitch were highly induced in
its presence. Their products included an ABC transporter, lipases, cytochrome
P450s, glutathione S-transferase and aldehyde dehydrogenase. Other regulated
genes of unknown function and several constitutively expressed genes are also
likely involved in P. gigantea’s pitch metabolism. These results contribute to
our fundamental understanding of conifer colonization and provide a framework for future functional analysis. Symposium Presentation

Evaluating Fungal Ecology under Heavy Polycyclic Aromatic Hydrocarbon Soil Contamination
*Czaplicki, Lauren M, Gunsch, Claudia
Duke University, Civil & Environmental Engineering, Durham, NC, 27708,
USA
Fungal ecology is interesting from an environmental engineering perspective because many saprobic fungi have powerful degradative enzymes.
Biostimulation uses these enzymes to transform pollutants into less concerning
compounds. This endogenous microbe stimulation remediation method is often
preferable to other methods as it can be applied in situ, is generally cost-effective, and is more sustainable in comparison to physical-chemical treatments.
There are many ways to evaluate the fungal ecology at a site, including culturing, cloning and next generation sequencing technologies. This project incorporates mycology, genomics, and environmental engineering to scan soil DNA
from a site which is heavily polluted with polycyclic aromatic hydrocarbons for
potentially useful organisms. To date, at least five distinct fungal strains have
been cultured from this soil matrix, obtained from the Atlantic Wood Industries
Superfund site in Portsmouth, Virginia. Future work will use Illumina MiSeq
technology to characterize these communities further, and investigate methods
to encourage the proliferation of useful taxa. Contributed Presentation

Disentangling drivers of root endophyte communities in beach grasses
*David, Aaron, May, Georgiana, Seabloom, Eric
University of Minnesota, Ecology, Evolution, and Behavior, 1987 Upper Buford Cir, Saint Paul, Minnesota, 55108, United States
Endophytic fungi inhabit all plant species and represent a large portion of
undiscovered fungal diversity. Despite their ubiquity, relatively little is known
about their ecology and, in particular, how they assemble into communities inside their hosts. Communities are likely influenced by a combination of four
factors: environment, host species, interactions among endophytes, and dispersal. To better understand the relative importance of these factors, we conducted a field experiment focusing on root endophyte communities in beach grasses along the USA Northwest Coast. We collected tillers of three grass species
(Elymus mollis, Ammophila arenaria, A. breviligulata) with preexisting root
endophyte communities from the environmentally-distinct foredune and backdune, and reciprocally transplanted them into control or host-removal plots designed to reduce endophyte dispersal from nearby roots. Endophytes from experimental tillers were cultured from roots before and after the experiment, and
classified into operational taxonomic units based on sequencing of ITS1 and
ITS2. We found that transplants to the backdune had higher infection frequencies, indicating a strong role of environment in affecting endophyte abundance.
Endophyte communities were dependent on the interaction between the source
of tillers and the environment into which they were transplanted. The host-removal treatment did not affect overall infection frequency or community structure, but did increase the presence of the most common OTU, a fast-growing
Microdochium, suggesting that this OTU might have relatively low dispersal
limitation. We conclude that environment is likely the most important factor in
root endophyte assembly, but that interactions with previously established endophytes and dispersal also play important roles. Though community assembly
is complex, root endophytes may in some cases follow predictable patterns.
Disentangling the factors affecting endophyte communities ultimately contributes to a clearer understanding of their immense diversity. Contributed
Presentation
Diversity of Early-diverging Fungal Lineages in Temporary Ponds
*Davis, William J.(1), Edmonds, Jennifer W.(1), Longcore, Joyce E.(2), Antonetti, Jonathan(1), Letcher, Peter M.(1), Powell, Martha J.(1)
1.The University of Alabama, Biological Sciences, Box 870344, The University of Alabama, Tuscaloosa, Al, 35487, USA; 2.University of Maine, School
of Biology & Ecology, 5751 Murray Hall, Orono, ME, 04469, USA
Temporary forest ponds, unique forest wetland habitats that annually dry
out, serve as biodiversity hotspots and epicenters of evolution for many taxa.
Amphibian, plant, and crustacean species associated with temporary forest
ponds are relatively well studied. In contrast, little is known about the fungal
communities upon which temporary pond food webs depend. This is especially true of early-diverging fungal lineages. We inventoried the chytrid biodiversity of a temporary forest pond in the Oakmulgee District of the Talladega National Forest using a combination of next generation sequencing and the
traditional baiting and culturing approach. Specifically, we documented the
phylogenetic diversity present and describe the temporal dynamics of that diversity. Preliminary data indicates that temporary ponds contain chytrid species
typical of aquatic habitats as well as unique phylogenetic diversity and that the
communities are temporally structured. Thus far, we can conclude that temporary ponds are a source of previously unknown chytrid biodiversity and represent an opportunity to examine the temporal dynamics of chytrid communities.
Contributed Presentation
Drought Effects on Abiotic and Biotic Fungal Assembly Mechanisms in
Root Associated Fungi
*Dean, Sarah, Warnock, Daniel, Litvak, Marcy, Sinsabaugh, Robert
University of New Mexico, Biology Department, 167 Castetter Hall, 1 University of New Mexico, Albuquerque, NM, 87105, USA
Climate change is expected to cause southwestern North America to become hotter and more arid with increased incidences of severe drought. In
piñon-juniper woodlands, piñon (Pinus edulis) dies back in response to drought
while juniper (Juniperus monosperma) survives, causing a major restructuring
of the vegetation community. Restructuring of the vegetation community alters
root-associated fungal (RAF) community of the remaining plants. Due to the
potential influence of symbionts on host environmental stress tolerance, RAF
response to vegetation shifts could feed back into vegetation response to
drought. We hypothesize P. edulis and J. monosperma influence each other’s
fungal communities. Additionally, we hypothesize the presence of dead P.
edulis neighbors will introduce saprobes and pathogens to the roots of J.
monosperma. In piñon-juniper woodlands, 1,632 P. edulis trees were girdled in
a 4 ha area to mimic mass mortality observed with extreme drought. We collected root samples from P. edulis and J. monosperma trees that neighbor live
Continued on following page
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P. edulis, live J. monosperma, or dead P. edulis. We also collected roots from
J. monosperma in lower elevation juniper savanna, which is more arid and
warmer than piñon-juniper woodlands. DNA was extracted and sequenced
using 454 pyrosequencing of the universal fungal ITS region. Nearly half of the
sequences could not be assigned to a phylum, indicating how little work has
been done on RAF in these arid ecosystems. Ascomycota were significantly
higher in savanna, and Helotiales, associated with phenolic rich hosts in our
previous research, were significantly more abundant in juniper. Only one unclassified endophyte was associated specifically with juniper neighboring dead
piñon. We found no effect of host or neighbor on RAF community composition. However, there was a significant difference between J. monosperma RAF
communities in woodland vs. savanna, indicating abiotic factors such as temperature and aridity may be more important in structuring these RAF communities than biotic factors. RAF richness was higher in hosts that were neighbored by the same species. This may indicate competitive exclusion between
fungi from different plant hosts. The abundance of unclassified fungi precludes
drawing conclusions about how these RAF dynamics impact host fitness.
Nonetheless, characterizing these environment and neighbor effects improve
our understanding of the effects of drought on piñon-juniper ecosystems, which
span 19 million ha of the American southwest. Contributed Presentation

A survey of entomopathogenic fungi from a temperate forest soil
*Deaver, Noland(1), Porras-Alfaro, Andrea(1), McCravy, Kenneth(1), Kuske,
Cheryl R(2)
1.Western Illinois University, Biological Sciences, 372 Waggoner Hall, 1 University Circle, Macomb, IL, 61455, USA; 2.Los Alamos National Lab, Enviornmental Microbiology, P.O. Box 1663 , Los Alamos, NM, 87545, USA
The goal of this study is to explore the diversity of entomopathogenic
fungi in soils from a temperate forest. Entomopathogenic fungi are defined as
fungi that can parasitize insect hosts. Past research on these fungi has focused
on applications of the genera Metarhizium, Beauveria, and Cordyceps as biological control agents of insects, and as such the diversity of entomopathogenic fungi outside of agroecosystems is poorly explored. This study seeks to address two objectives: 1. Establish culture collections of entomopathogenic
fungi. 2. Compare the diversity and distribution of these fungi in the forest
floor, in A to C soil horizons of a temperate pine forest (Duke Forest, NC).
Sterilized insect parts were placed in moistened soil as baits to isolate fungi.
Fungi were isolated from insect segments on Sabouraud Dextrose Agar and
were identified by sequencing the ITS rDNA region. The fungi currently identified represent two phyla: Ascomycota and Zygomycota. In Ascomycota,
Fusarium in the order Hypocreales and Aspergillus in the order Eurotiales were
commonly isolated. Isolates from Zygomycota are represented by Mortierella.
Sequence data will be compared with environmental sequences from three soil
horizons, and bioassays will be conducted to test entomopathogenic activity of
the isolates. Poster

Hyphally Inclined: Does Septin Diversification Correlate with the Evolution of the Filamentous Form in Fungi?
*Dee, Jaclyn M.(1), Chang, Ying(1), Sekimoto, Satoshi(2), Berbee, Mary L.(1)
1.University of British Columbia, Botany, 6270 University Boulevard, Vancouver, BC, V6T-1Z4, Canada; 2.NITE Biological Resource Center, Bio-Resource Development Division, 2-5-8 Kazusakamatari, Kisarazu-shi, Chiba Prefecture, 292-0818, Japan
Ancestral state reconstructions of the evolution of the hyphal form indicate that hyphae arose independently at least four times in diverse fungal phyla.
The repeated emergence of hyphae could reflect the presence of an ancient molecular toolbox for filamentous growth in the fungal ancestor. To test this hypothesis, we have begun investigating the evolution of the septins in the fungi
and their closest relatives emphasizing data from fungal genomes newly sequenced through our JGI Community Sequencing Project. Septins comprise a
family of proteins known to mediate polarized growth and cell division in
model fungi and thus they may belong to that putative morphogenetic toolkit.
Previous analyses of the evolutionary relationships among septins in fungi and
animals have shown that Group 1 and 2 septins predate the fungi-metazoa divergence. In contrast, Groups 3 to 5 are apparently fungal-specific and Group
5 septins were found only in regularly septate, hyphal fungi. For the most part,
species that lacked representative orthologues from particular groups of septins
were unicellular, possibly coinciding with the loss of a filamentous habit. We
searched for septin sequences from the genomes of aseptate hyphal fungi,
zoosporic chytrids and other close relatives of fungi using standalone BLAST
and inferred an opisthokont-wide phylogeny of the genes using maximum likelihood methods. The chytrid Gonapodya prolifera represents one of the earliest branches in the fungal tree. Unlike most chytrids G. prolifera produces hyphae. In our preliminary analyses, both G. prolifera and the non-hyphal
chytrids possessed Group 1 to 4 septins indicating that these genes are not exclusively tied to hyphal growth. Group 5 septins were previously known only

from non-zoosporic Ascomycota and Basidiomycota. Our analyses revealed
that the chytrids and aseptate terrestrial fungi might also possess Group 5
septins. Because some early diverging fungi with and without hyphae share all
five groups, the septins must have radiated prior to Fungi’s conquest of land.
Septins are excellent candidate components of an ancestral, fungal morphogenetic toolkit. Contributed Presentation

Real-time PCR as a tool for identification of rust specimens
*Demers, Jill, Crouch, Jo Anne, Castlebury, Lisa A.
USDA-ARS, Systematic Mycology and Microbiology Laboratory, 10300 Baltimore Avenue, Building 010A, Beltsville, MD, 20705, USA
Rust fungi are obligate biotrophs that are challenging to work with thus
the development of identification tools has lagged behind that of other common
pathogenic fungi. Real-time PCR is highly sensitive and uses small amplicon
sizes, which makes it ideal for use with samples containing fragmented and/or
low concentrations of target DNA. A real-time PCR assay was developed using
freshly collected specimens of Puccinia chrysanthemi and sequence data from
GenBank. This assay was used to determine the identities of 197 specimens
from the U. S. National Fungus Collections from diverse sources. Included
among the specimens were many from Japan, thought to be the origin of P.
chrysanthemi, and historical samples dating to the first outbreaks in the United
States in 1896. The assay yielded positive detections from 98% of the specimens morphologically identified as P. chrysanthemi, showing that potential
fragmentation of the herbarium DNA did not prevent amplification by realtime PCR. The assay was not positive for similar rust fungi on non-Chrysanthemum hosts, suggesting that P. chrysanthemi is limited to Chrysanthemum,
and the assay was also not positive for the more distantly related Puccinia horiana, also occurring on Chrysanthemum. In addition to enabling accurate identification and determination of host range and geographic distribution for older
specimens in herbaria, real-time PCR markers may allow reconstruction of the
movement of P. chrysanthemi or other invasive rust fungi using population
specific markers. This technique minimizes the amount of material needed
from old and potentially valuable specimens while providing potentially new
information about historical samples. Contributed Presentation
Uncovering Cortinarius Diversity in Midcontinental North America
*DeMers, Mara B.(1), Healy, Rosanne A.(2), McLaughlin, David J.(1)
1.University Of Minnesota, Department Of Plant Biology, 250 Biological Sciences Center, 1445 Gortner Ave, St. Paul, MN, 55108-1095, USA; 2.Harvard
University, Farlow Herbarium, 22 Divinity Avenue, Cambridge, MA, 02138,
USA
The genus Cortinarius is the largest group of ectomycorrhizal mushrooms and an important component in forest ecosystems worldwide. Cortinarius species are difficult to identify and a comprehensive key to species in North
America is lacking. Sequencing the ITS and LSU nrDNA has given us a reliable means of identification, but sampling is currently limited largely to Western North America and Europe. Also, databased sequences are frequently poorly documented or misidentified creating problems in their use. In this study we
are in the process of identifying 66 Cortinarius specimens collected throughout Minnesota by using phylogenetic analyses of LSU sequences to place
species within the framework of the genus, and ITS sequences to delimit
species. In our analyses we included sequences from GenBank that were generated by labs that are currently working out Cortinarius systematics. We used
morphological characters to identify them with North American and European
keys. We found that relatively common, distinctive, midcontinental species
originally described from North America were absent from sequence databases. Other specimens lacked matches to sequences in databases or revealed
problems with identifications in databased sequences. Sequencing well-documented herbarium collections from under-represented regions such as the Midwest U.S. can help to pinpoint confusion in species concepts and limits and
point the way to a better understanding of species distribution. Poster

Moniliophthora roreri (Marasmiaceae) possesses a tetrapolar mating system but appears to reproduce clonally
*Diaz Valderrama, Jorge Ronny, Aime, M. Catherine
Purdue University, Botany and Plant Pathology, 915 West State Street, West
Lafayette, IN, 47907, USA
Moniliophthora roreri, causal agent of frosty pod rot of cacao, belongs to
the Marasmiaceae (Agaricales) but no mushroom fruiting body has ever been
observed for this fungus, which is only known to reproduce by the production
of conidia. We examined the evidence for potential cryptic sexual reproduction
via two methods. First, we produced a draft genome for M. roreri in order to
identify potential A (homeodomain transcription factors HD1 and HD2) and B
(pheromone precursors and pheromone receptors) mating genes. Specific
primers were then designed to screen mating types across a set of 48 geoContinued on following page
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graphically distinct isolates. Secondly, an 11-marker microsatellite set was developed and screened across the same pool of isolates, followed by a principal
component analysis (PCA). We found evidence that M. roreri possesses a
tetrapolar mating system, as is true for many other investigated Marasmiaceae.
However, mating allele frequency distributions and PCA support a model of
clonality in M. roreri. Contributed Presentation

Transcriptional regulation of NADP-GDH in Aspergillus nidulans: A key
step in the nitrogen assimilation pathway
*Downes, Damien(1), Davis, Meryl(2), Wong, Koon Ho(3), Hynes,
Michael(2), Todd, Richard(1)
1.Kansas State University, Department of Plant Pathology, 4024 Throckmorton, Manhattan, Kansas, 66502, USA; 2.University of Melbourne, Department
of Genetics, Melbourne, VIC, 3000, Australia; 3.University of Macau, Faculty
of Health Science, Macau
Assimilation of nitrogen nutrients in fungi occurs via the GOGAT pathway. For many fungi NADP-dependent glutamate dehydrogenase (NADPGDH), is a key enzyme in nitrogen assimilation via this pathway. In Aspergillus nidulans NADP-GDH is encoded by gdhA, and expression of gdhA
is regulated in response to available nitrogen nutrients. Expression of gdhA is
coordinately regulated by three transcription factors: the GATA factor AreA,
which regulates nitrogen metabolic genes and two Zn(II)2Cys6 proteins TamA
and LeuB. TamA is the co-activator of AreA whereas LeuB is the regulator of
leucine biosynthesis, however TamA and LeuB also interact. We investigated
the effects of leucine biosynthesis on gdhA regulation and found that leucine
abundance and biosynthesis regulates the levels of NADP-GDH activity and
gdhA expression. We showed using leucine biosynthesis mutants with perturbed levels of α-isopropylmalate (α-IPM), that this pathway intermediate affects gdhA regulation. Regulation by leucine abundance is dependent upon the
presence of functional LeuB with an intact Zn(II)2Cys6 DNA binding domain. Using promoter mutations we identified two sites of action for LeuB
within the gdhA promoter. These two LeuB sites lack sequence identity, with
one site conforming to the predicted LeuB DNA binding site consensus motif
whereas the second site is a novel regulatory sequence element. This second
novel site of action is also required for TamA regulation of gdhA. Previously it
was thought that the Zn(II)2Cys6 motif of TamA was dispensable for function.
We now show that activation of gdhA by TamA occurs primarily by a mechanism requiring the TamA DNA binding motif. Using chromatin-immunoprecipitation we show that the TamA DNA binding motif is required for DNA
binding of FLAG-epitope-tagged TamA to the gdhA promoter. We show that
the levels of TamA binding at gdhA are regulated by nitrogen source. Therefore expression of the key nitrogen assimilation enzyme NADP-GDH is regulated at the transcriptional level by sensing of both the levels of leucine and
quality of available nitrogen nutrients. Symposium Presentation

Yeast diversity and composition in spontaneous fermentations of two varietals at multiple Canadian wineries
Scholl, Chrysal, Stone, Morgan, Tantikachornkiat, Mansak, Neuner, Marissa,
Morgan, Sydney, *Durall, Daniel M.
University of British Columbia, Biology, 3333 University Way, Science Building, Kelowna, BC, V1V 1V7, Canada
Spontaneous fermentations are relatively rare among wineries in North
America, with winemakers choosing inoculated fermentations to ensure a consistent, reproducible product. However, spontaneous fermentations are known
to produce more complex wines, because they allow a diversity of yeast species
and strains to participate in the fermentation. There is currently a lack of knowledge about yeast communities in spontaneous fermentations among white and
red varietals. Some studies indicate that the use of commercial Saccharomyces
cerevisiae strains used at a winery reduces the diversity of indigenous S. cerevisiae strains fermenting the wine must. The overall objective of this study was
to compare S. cerevisiae strain diversity and composition between Pinot noir
and Chardonnay spontaneous fermentations at multiple wineries. Three fermentation vessels were sampled for each varietal at each of the wineries. Samples were taken from each vessel at three stages of fermentation, as defined by
Brix° levels. Saccharomyces cerevisiae isolates were identified to the strain
level using microsatellite loci. A positive relationship was found between the
number of commercial yeast strains used at a winery and the diversity of commercial strains in Pinot noir but not in Chardonnay fermentations. A negative
relationship was also found between the number of commercial strains used at
a winery and the diversity of indigenous strains in Pinot noir fermentation,
whereas the opposite trend was found in Chardonnay fermentations. Furthermore, yeast assemblages were unique for each winery and varietal. Contributed
Presentation

Fungal-mediated biotransformation of DHEA (didehydroepiandrosterone) by Penicillium coprobium is associated with increased antimicrobial activity against bacteria and fungi
*Finlayson, Timothy John(1), Kara Bloom(1), Donald M. Walker (2) Rahul
Khupse(1), Michael A. Edelbrock(3)
1. Department of Pharmacy, The University of Findlay, 1000 North Main
Street Findlay, OH 45840; 2. Department of Natural Sciences, The University
of Findlay, 1000 North Main Street Findlay, OH 45840; 3. Department of Biology, The University of Findlay, 1000 North Main Street Findlay, OH 45840
Fungi are important in the production of medicine accounting for more
than 10-20% of the most profitable human drugs. These medicines are critical
for the maintenance and improvement of human health. Fungi are extraordinary metabolite and novel compound producers. They form chemically and
structurally complex compounds many of which possess antimicrobial activity. Fungal-mediated biotransformation has the advantage of increased regioand stereo-selectivities using environmentally friendly reaction conditions.
During this experiment, the metabolic pathway of Penicillium coprobium was
directed to biotransform DHEA (dehydroepiandrosterone), which is hormone
manufactured naturally by the body’s adrenal glands, and is commonly available as an over the counter dietary supplement. Penicillium coprobium was
grown in two different types of liquid culture, potato dextrose broth (PDB) and
PDB with a DHEA additive. A solid-liquid and solvent (ethyl acetate) partitioning protocol was used to extract the total organic compounds produced. The
raw extracts (PDB and PBD+DHEA) were screened under standardized conditions using the Kirby-Bauer disc diffusion assay for antimicrobial activity
against Escherichia coli, Staphylococcus aureus, and Saccharomyces cerevisiae. Penicillium coprobium showed a significant increase in antimicrobial activity against E. coli (F1, 82 = 6.2; p = 0.0001), S. aureus (F1, 86 = 6.0; p =
0.0001), and S. cerevisiae (F1, 123 = 4.36; p = 0.0001) in the biotransformed
PBD+DHEA extract when compared to the PDB extract. Thin layer chromatography (UV light and KMnO4 stain) was used to support that P. coprobium metabolizes DHEA resulting in different metabolites. The biotransformed
compounds produced in this experiment by P. coprobium may be potential
leads for novel antimicrobial drugs. Poster

Xylona heveae (Xylonomycetes) genome: a window to fungal endophytism
*Gazis, Romina(1), Kuo, Alan(2), Floudas, Dimitrios(1), Grigoriev, Igor(2),
Spatafora, Joey(3), Hibbett, David(1)
1.Clark University, Biology Department, 950 Main street, Worcester, MA,
01610, USA; 2.Department of Energy Joint Genome Institute; 3.Oregon State
University, Dept. Botany and Plant Pathology
Even though surveys of horizontally transmitted fungal endophytes have
exponentially risen in the last decade, it is only until recently that genomic data
has become available for this ecologically diverse group. The genome of Xylona
heveae has recently been sequenced as part of the 1,000 Fungal Genomes project in collaboration with the Joint Genome Institute. X. heveae has only been
found as an endophyte and remains the only representative of the Xylonomycetes
as no close relatives have been described to date. In this project we had two main
objectives: (1) to elucidate the phylogenetic position of the Xylonomycetes within the Ascomycota and (2) to explore the genome content of X. heveae for genes
related to carbohydrate degradation (including plant cell wall-degrading enzymes), secondary metabolite production, proteins involve in the production of
sexual forms, and genes involved in pathogenicity and host-pathogen interaction.
We conducted a comparative analysis that included X. heveae and 36 other Ascomycota genomes, representing diverse life-styles (animal and plant pathogens,
mutualists, and saprotrophs). In this analysis we also included strains that were
isolated as endophytes and are now part of the endophytic fungi EcoGroup Portal in MycoCosm (jgi.doe.gov/fungi). The objective of the comparative analysis
was to detect genes that are unique to endophytic lineages and to determine if the
genetic background of endophytic strains that are able to switch from an endophytic life-style to a pathogenic or saprotrophic lifestyle is different from that
contained in strains that are only known to be endophytes. Data from this study
has allowed us to resolve the phylogenetic position of the Xylonomycetes and
start understanding the different types of fungal endophytism and the genomic
background of the endophytic continuum. Contributed Presentation
Lost in translation: challenges of transferring information from phylogenies into taxonomy
*Gazis, Romina(1), Rees, Jonathan(2), Ree, Rick(3), Smith, Stephen(4), Hibbett, David(1)
1.Clark University, Biology Department, 950 Main street, Worcester, MA,
01610, USA; 2.Open Tree of Life; 3.Field Museum Of Natural History,
Botany, 1400 S Lake Shore Drive, Chicago, IL, 60605, USA; 4.University of
Michigan Medical School, Department of Computational Medicine and Bioinformatics
Continued on following page
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It is widely accepted that taxonomy should reflect phylogeny; however,
in the fungal community there seems to be a lapse between the time phylogenetic hypotheses are published and the actual update of the taxonomy. More
than 100,000 fungal species have been described so far; therefore, managing
and keeping an updated classification is not a trivial task. As a consequence of
sequencing become more affordable, the number of phylogenetic studies has
boomed in the last decade. At the same time the amount of data available to
build phylogenies have also increased to the point the complete genomes are
now being used to infer phylogenies. With this increase in taxon sampling and
sequence data, many new phylogenetic hypotheses have been proposed, which
in many cases conflict with previously accepted relationships based on smaller
datasets or on morphological data. In an effort to build a comprehensive synthetic fungal tree of life, the Open Tree of Life project has gathered hundreds
of fungal phylogenies, at different taxonomic scales. One of the main objectives of this project is that the synthetic tree should be comprehensive, meaning that species that had not been included in any phylogenetic study, and for
which no molecular data is available, should also be included in the synthesis.
Here we present the challenges the Open tree of Life project has faced in synthesizing a comprehensive fungal tree of life that includes both, a taxonomic
and phylogenetic component. We also present the tools we are designing to alleviate this problem and aid in the translation of phylogenies into taxonomy.
Contributed Presentation

The distribution of microbes on wheat plants and their impacts on the life
cycle of Fusarium graminearum
*Gdanetz MacCready, Kristi, Trail, Frances
Michigan State University, Plant Biology, 612 Wilson Road, East Lansing, MI,
48824, USA
We are interested in the distribution of microbes through time and space
on crops that are susceptible to Fusarium graminearum infection and how
these microbes could be manipulated to reduce the pathogenicity of this fungus. The Long-Term Ecological Research site at Kellogg Biological Station in
Kalamazoo, Michigan provides an ideal setting in which to answer these questions. The LTER hosts a wheat/maize/soybean rotation divided into four different land management strategies. Wheat plants were collected at three time
points during the 2013 season to survey the microbe population between the
four treatments. Endophytic fungi and bacteria isolated from wheat plants were
screened for inhibitory activity against F. graminearum on petri plates. Isolates
that showed activity were used for a seedling assay. Wheat seeds were infected with endophytes, biomass of seedlings and percentage of F. graminearum
infected roots were recorded. From this data, we hope to establish a list of microbes that will be used to determine mechanisms of F. graminearum growth
inhibition. Poster

Practice makes… progress. Successes and challenges in sequence-based
species recognition, taxonomy and identification in Fusarium
*Geiser, David M.
Penn State Univ, Plant Pathology and Environmental Microbiology, 121 Buckhout Laboratory, University Park, PA, 16802, USA
Because of Fusarium’s importance in agriculture, medicine and general
impact on human affairs, its taxonomy has a crucial influence. Over the last
twenty years, the molecular revolution has enabled huge advances in Fusarium
systematics, particularly in terms of species recognition and identification. The
maturity of Fusarium species-level systematics is reflected in the broad application of sequence-based identification methods in applied and basic research
around the world, and perhaps it can serve as a model in terms of success and
challenges. Challenges include the following: 1) the relatively resolved picture
of Fusarium phylogeny at the species level remains, to a large extent, unintegrated into formal taxonomy; 2) sequence-based identification methods are
straightforward and assisted by tools including FUSARIUM-ID (http://isolate.fusariumdb.org) and Fusarium MLST (http://www.cbs.knaw.nl/Fusarium/), but this lack of taxonomic integration means the results are often incomplete or confusing to end-users; 3) the ubiquitous nature of Fusarium means it
is often detected in sequence-based environmental surveys, but the resulting
data are rarely exploited for their full taxonomic meaning; and 4) next-generation sequencing methods are expected to result in more and diverse data that
are not easily integrated into our existing phylogenetic framework. All research
and discovery that encounters fungal diversity will benefit from our success in
meeting these challenges, which apply across the discipline of mycology. It is
time for the community to discuss and draft standards of practice regarding sequence-based identification of Fungi going forward, and create bioinformatics
resources that facilitate their application. Symposium Presentation

RNA-Seq Analysis of an nsdC Mutant in Aspergillus flavus
*Gilbert, Matthew, Mack, Brian, Bhatnagar, Deepak, Cary, Jeff
USDA, Food and Feed Safety, 1100 Robert E Lee, New Orleans, LA, 70124,
United States
The C2H2-type transcription factor NsdC (Never in Sexual Development
C) has been shown to play a role in asexual development and secondary
metabolite production in Aspergillus flavus, an agriculturally relevant, aflatoxin-producing species. The nsdC knoackout mutant demonstrates perturbed
morphological development of conidiophores, altered pigmentation and loss of
sclerotia and aflatoxin production. To further our studies on the role of nsdC in
development and aflatoxin production we conducted RNA-Seq analysis of an
A. flavus nsdC knockout mutant (Af70 S-strain parent) at two distinct developmental time points. At six hours post-plating the nsdC mutant showed premature conidiation and altered conidiophore morphology compared to a pyrG
transformed control line, and at 54 hours a lack of aflatoxin and sclerotial production. RNA-Seq data collected at these developmental stages revealed disruption to metabolic and other developmentally-related pathways. Gene enrichment analysis, pathway analysis, and functional data will be presented to
further elucidate the biological role of nsdC. Contributed Presentation

Two distinct mechanisms of Magnaporthe oryzae effector secretion for
biotrophic invasion of rice
*Giraldo, Martha C.(1), Dagdas, Yasin(2), Gupta, Yogesh(2), Mentlak,
Thomas(3), Yi, Mihwa(1), Martinez-Rocha, Ana Lilia(4), Saitoh, Hiromasa(5),
Terauchi, Ryohei(5), Talbot, Nicholas J.(2), Valent, Barbara(1)
1.Kansas State University, Plant Pathology , 4024 Throckmorton Plant Science
Center, Manhattan, KS, 66502, United States; 2.University of Exeter, School
of Biosciences, Exeter, EX4 4QD, UK; 3.Cambridge Consultans Ltd, Cambridge, CB4 0DW, UK; 4.University of Hamburg, Department of Molecular
Phytopathology and Genetics, Biozentrum Klein Flottbek, Hamburg, D-22609,
Germany; 5.Iwate Biotechnology Research Center, Kitakami, Iwate, 024-0003,
Japan
Pathogens secrete effector proteins into host tissue to suppress immunity. Pathogenic bacteria have evolved several distinct secretion systems to target specific effector proteins during pathogenesis, but whether fungal
pathogens require different secretory mechanisms is not clearly understood.
We present evidence that the blast fungus Magnaporthe oryzae possesses distinct secretion systems for delivering effector proteins during biotrophic invasion of rice cells. M. oryzae secretes cytoplasmic effectors targeted for delivery
inside rice cells and apoplastic effectors targeted to the extracellular space. Cytoplasmic effectors preferentially accumulate in the biotrophic interfacial complex (BIC), a plant derived structure located adjacent to the tip of the initially
filamentous invasive hypha and then remaining next to the first differentiated
bulbous invasive hypha cell. In contrast, apoplastic effectors remain in the extracellular compartment uniformly surrounding the invasive hypha inside the
invaded cell. Disruption of the conventional ER-Golgi secretion pathway by
Brefeldin A (BFA) treatment blocked secretion of apoplastic effectors, which
were retained in the ER, but not secretion of cytoplasmic effectors. Fluorescence Recovery After Photobleaching experiments confirmed that cytoplasmic
effectors continued to accumulate in BICs in the presence of BFA. Analysis of
mutants showed that the BIC is associated with an unconventional form of secretion involving exocyst components, Exo70 and Sec5, and the t-SNARE
Sso1, which are required for efficient delivery of effectors into plant cells and
are critical for pathogenicity. By contrast, secretion of apoplastic effectors was
not impaired in these mutants. These results revealed that effectors which function between the fungal cell wall and plant plasma membrane are secreted from
invasive hyphae to the apoplast by the conventional ER-Golgi secretory pathway. We propose a model for a distinct secretory mechanism that the rice blast
fungus has evolved for targeting cytoplasmic effectors to achieve tissue invasion. Symposium Presentation
Resource seeking strategies of zoosporic true fungi
*Gleason, Frank
University of Sydney, School of Biological Sciences, Macleay Building A12,
Sydney, NSW, 2006, Australia
Since Sparrow published his book on aquatic phycomycetes in 1960, a
large number of previously unknown parasites which infect animal, plant and
microbial hosts have been described and added to the groups of microorganisms which we consider to cause documented infectious disease. Many of these
agents of disease fit into the model of emerging infectious diseases described
by Fisher et al. in 2012. Parasitic species in the Chytridiomycota, Blastocladiomycota, Olpidium clade, Aphelidea, Mesomycetozoea, Oomycota, Hyphochytriomycota, Labyrithulomycota, Perkinsozoea, Phytomyxea and others
all infect hosts with zoospores, have similar life cycles and infection strategies,
but are considered to be phylogenetically unrelated. Yet environmental surveys
Continued on following page
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find many of them in the same ecosystems. The sizes of populations of hosts
may be regulated by interactions between these parasites and their hosts as well
as by environmental factors. Some examples of zoosporic parasites will be considered in this symposium. Symposium Presentation

Detoxification of nitric oxide by Fusarium verticillioides is linked to denitrification
Balwin, Thomas, *Glenn, Anthony.
U.S. Department of Agriculture, Agricultural Research Service, R.B. Russell
Research Center, Toxicology & Mycotoxin Research Unit, 950 College Station
Rd, Athens, GA, 30605, USA
Nitric oxide (NO) is a potent cellular signaling molecule and a byproduct
of nitrogen metabolism. High concentrations of NO are a form of nitrosative
stress, and to alleviate this stress, organisms utilize flavohemoglobins to convert NO into nontoxic nitrate ions. We have investigated the capacity of Fusarium verticillioides, a maize pathogen well-known for its production of fumonisin mycotoxins, to detoxify NO using two flavohemoglobins, FHB1 and
FHB2. Microarray analysis revealed a 17-fold induction of FHB2 transcription
and a 2-fold induction of FHB1 when the fungus was exposed to exogenous
NO (1.5 mM of NO-donor DETA NONOate). Surprisingly, the highest induction was a 246-fold increase in transcription of the dissimilatory nitrite reductase (NIR1) from the denitrification pathway. This ecologically important nitrogen dissimilatory pathway is generally associated with metabolism under
hypoxic conditions. The pathway includes a unique nitrate reductase (NAR1)
and a P450 nitric oxide reductase (NOR1) that are also induced by NO exposure, 16 and 22-fold respectively. Deletion mutants nir1, nor1, and fhb2 were
unable to grow on nitrite media under hypoxic conditions, thus linking FHB2
to denitrification. Under normal, oxygenated conditions, deletion of either
flavohemoglobin increased F. verticillioides sensitivity to exogenous NO, with
complete inhibition of growth when both genes were deleted (fhb1/fhb2).
Maize seedling blight assays demonstrated increased virulence and fumonisin
production by the fhb1/fhb2 deletion mutant, indicating loss of NO detoxification may also impact nitrogen regulated secondary metabolism. Further studies
will address this observation. Phylogenetic evaluation of the denitrification
pathway proteins suggested the capacity for dissimilatory nitrogen metabolism
may be restricted to only a narrow range of genera, and the NIR1, NOR1, and
the FHB1 and FHB2 flavohemoglobin genes appear to be derived from bacteria via horizontal gene transfer. In contrast the dissimilatory nitrate reductase
NAR1 arose from duplication and divergence of an assimilatory nitrate reductase. Interestingly we were unable to detect a NAR1 ortholog in any other fungi
besides F. verticillioides and F. oxysporum. These species have uniquely
evolved NAR1, which may confer enhanced denitrification activity over other
fungi. Overall this work extends our understanding of both NO detoxification
and the denitrification of nitrate and nitrite in fungi. Contributed Presentation

Acremonium camtosporum isolated as an endophyte of Bursera simaruba
from Yucatan Peninsula, Mexico
*Gonzalez, Maria C(1), Glenn, Anthony(2), Hanlin, Richard T(3), MaciasRubalcava, Martha L(4), Hernandez-Bautista, Blanca E(5), Anaya, Ana L(5)
1.National Autonomous University of Mexico, Institute of Biology, Department of Botany, Mycology Lab C-121, Ciudad Universitaria,, Coyoacan, Mexico City, DF, 04510, Mexico; 2.U.S. Department of Agriculture, Agricultural
Research Service, R.B. Russell Research Center, Toxicology & Mycotoxin Research Unit, 950 College Station Rd, Athens, GA, 30605, USA; 3.University
Of Georgia, Museum Of Natural History Annex, 4435 Atlanta Highway, Bogart, GA, 30622, USA; 4.National Autonomous University of Mexico, Institute
of Chemistry, Department of Natural Products , Ciudad Universitaria,, Coyoacan, Mexico City, DF, 04510, México; 5.National Autonomous University of
Mexico, Institute of Ecology, Department of Functional Ecology, Ciudad Universitaria,, Coyoacan, Mexico City, DF, 04510, México
Bursera simaruba (Burseraceae) is a frequent and co-dominant tree of
tropical sub-caducifolious forest in the Yucatan Peninsula. This species is important ecologically because it can grow in poor, clay or sandy, saline soils. The
Mayan communities use this plant medicinally for its analgesic, antimycotic
and anti-inflammatory properties. Bursera simaruba exhibits a notable phenotypic variation associated with an ecotypic differentiation for some ecophysiological characters. Therefore, a diverse endophyte Ascomycota with possible
unique genetic diversity inhabit the Yucatan subtropical forest. A preliminary
bioprospecting project to search for novel allelochemical compounds from endophytic fungi associated with plant communities at El Eden Ecological Reserve, revealed a distinctive endophytic Ascomycota diversity that produces
new bioactive chemical compounds. In the present study, we isolated from the
leaves of B. simaruba a rarely isolated fungus, Acremonium camptosporum
previously recorded from air and leaf litter of Acacia karroo in South Africa.
The Yucatan isolate of A. camptosporum as an endophyte of B. simaruba is
characterized by a slow-growing powdery cream culture, verticillately
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branched conidiophores and plano-convex conidiospores. The morphological
and molecular data from sequences of ITS rDNA/28S rDNA agree with the
species description. Poster

Conservation genetic study of Rhizopogon kretzerae and Pterospora andromedea populations in eastern North America
*Grubisha, Lisa(1), Dowie, Nicholas(2), Miller, Steven(2), Brewer, Jessica(1),
Nelson, Bailey(1), Trowbridge, Steven(2), Klooster, Matthew(1)
1.Centre College, Biology, 600 West Walnut Street, Danville, KY, 40422,
USA; 2.University of Wyoming, Botany, 1000 E. University Ave, Laramie,
WY, 82071, USA
Conservation biologists use estimates of genetic diversity as an indication
of the ability of populations to adapt to changing environmental conditions. For
rare or endangered species genetic diversity plays an important role in population viability versus extinction. Rhizopogon kretzerae is the first R. subgenus
Amylopogon species described from eastern North America and has only been
identified from mycorrhizal roots of the mycoheterotrophic plant Pterospora
andromedea and Pinus strobus. Eastern North America populations of P. andromedea are considered to be rare to endangered and have undergone recent
decreases in population size and possible local extinction due to changing environmental conditions and other anthropogenic factors. Presently R. kretzerae
may be considered a rare species due to the lack of information on the distribution with P. strobus in the absence of P. andromedea and potential additional
Pinus hosts. However, there are no known annotated herbarium records of basidiocarps. Ninety-two P. andromedea rootball and stem bract samples were
collected from nine sites in the US and Canada. Population genetic analyses
were conducted using 14 polymorphic microsatellite loci in R. kretzerae and 13
loci in P. andromedea that were isolated from contigs assembled from 454
FLX-GS Titanium shotgun pyrosequencing and Illumina MiSeq sequencing,
respectively. In this study we increased our understanding of the distribution of
R. kretzerae by providing the first records from five populations in Canada’s
Quebec Province. Results from co-population genetic analyses of R. kretzerae
and P. andromedea will provide insight into the status of neutral genetic variation and evolutionary potential of these populations and baseline data to conservation managers. Contributed Presentation
Phylogeny of Fomitopsis pinicola: A Species Complex
*Haight, John-Erich(1), Laursen, G. A.(1), Glaeser, J.(2), Taylor, D. Lee(1)
1.University of Alaska Fairbanks, Institute of Arctic Biology, 902 N. Koyukuk
Dr., P.O. Box 757000, Fairbanks, AK, 99775, USA; 2.USDA-Forest Service,
Northern Research Station, One Gifford Pinchot Dr., Madison, WI, 53726,
USA
Fungal species with a broad distribution may exhibit considerable genetic variation over their geographic ranges. This variation may develop among
populations based on geographic isolation, lack of migration and genetic drift
over time, though this genetic variation may not always be evident when examining phenotypic characters. Fomitopsis pinicola is an abundant saprotrophic fungus found on decaying logs throughout temperate regions of the Northern Hemisphere. Phylogenetic studies have addressed the relationship of F.
pinicola to other wood-rotting fungi, but species boundaries within F. pinicola
have not been addressed using molecular data. While forms found growing on
hardwood and softwood hosts exhibit variation in habit and appearance, it remains to be determined whether these forms are genetically distinct. In this
study, we generated DNA sequences of the Internal Transcribed Spacer (ITS),
Elongation Factor 1A (EF1A), and RNA polymerase II subunit (RPB2) from
220 collections from across all major geographic regions where this fungus occurs, with a primary focus on North America. We utilized Bayesian and maximum likelihood analyses and evaluated the gene trees within the species tree
using coalescent methods to elucidate evolutionarily independent lineages. We
find that F. pinicola sensu lato encompasses four well-supported, congruent
clades: a European clade, a southwestern U.S. clade, and two sympatric northern North American clades. Each of these clades represents distinct species according to phylogenetic and population-genetic species concepts. Morphological data currently available for F. pinicola do not delimit these clades.
Fomitopsis pinicola, described originally from Europe, appears to be restricted
to Eurasia. Based on DNA data obtained from an isotype, one well-defined and
widespread clade found only in North America represents the recently described Fomitopsis ochracea. The remaining two North American clades represent previously undescribed species. The amount of diversity shown in North
America is quite interesting given that F. pinicola is thought of as a host-generalist saprotrophic fungus with a broad distribution. Poster
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Inter- and intraspecific diversity of Candida colonizing the healthy human
gastrointestinal tract
*Hallen-Adams, Heather, Pribil, Erica
University of Nebraska-Lincoln, Food Science and Technology, 143 Filley
Hall, Lincoln, NE, 68583-0919, USA
Candida yeasts are considered dominant members of the human commensal
fungal flora, or mycobiome. It is common to observe a single species or strain
dominating a niche (skin, oropharyngeal cavity, ileum, colon, vagina, etc.),
multiple Candida species, or multiple strains of a single species may coexist.
Amplicon pyrosequencing of fungal ITS DNA from feces collected from 44
healthy adult volunteers produced six samples containing three Candida yeasts
each: the commensals and opportunistic pathogens C. albicans and C. tropicalis, and Candida sake of presumed environmental origin. ITS sequence variation within species, both within and between samples (different participants
and/or different timepoints) are discussed. Notably, the commensal Candida
yeasts exhibit remarkably high sequence divergence, both genome-wide and
within the ITS region, and an argument can be made both for multiple colonizations with different strains, and for mutation and sequence divergence following colonization. Contributed Presentation

A study of diversity and abundance of desert keratinophilic fungi
*Hamm, Paris(1), Tobias, Terri(1), Sandona, Katrina(1), Belnap, Jayne(2),
Kuske, Cheryl R(3), Porras-Alfaro, Andrea(1)
1.Western Illinois University, Biological Sciences, 1 University Circle, Macomb, IL, 61455, USA; 2.US Geological Survey, Climate Variability &
Change, 2290 S. West Resource Blvd., Moab, UT, 84532, USA; 3.Los Alamos National Lab, Enviornmental Microbiology, P.O. Box 1663 , Los Alamos,
NM, 87545, USA
Keratinophilic fungi can use keratin as the main carbon source. They are
commonly found in soil and some species are responsible for skin, hair, and
nail infections in humans known as dermatophytosis. The goals of this project
were to optimize isolation methods for keratinophilic fungi using different baits
and to compare the presence and diversity of these fungi in different soil microenvironments. Soil samples were collected from an arid grassland near Castle Valley, UT and include different types of biological soil crusts. Two types
rhizosphere samples from the grasses, Hilaria and Bromus, were also collected. Keratinophilic fungi were baited with llama hair, snake skin, horse hair, and
sheep wool which are all substrates rich in keratin. Fungi will be isolated in
Sabouraud Dextrose Agar and Malt Extract Agar. After approximately two
months, all substrates show abundant mycelial growth and colonization. Snake
skin and sheep wool showed the highest levels of fluorescence when using the
black light to determine dermatophytic colonization. Preliminary microscopic
analysis revealed that the different baits are colonized by a variety of fungi including Fusarium and Aspergillus. Culture collections will be identified using
the ITS rDNA region and compared with direct sequence data obtained from
the soils at the same site. Poster

Reproductive Diversity and Sympatric Species in Populations of Neurospora from Soil
*Hann-Soden, Christopher, Taylor, John W.
UC Berkeley, Plant and Microbial Biology, 111 Koshland Hall, Berkeley, California, 94720-3102, United States
The genus Neurospora has become a valuable model for genetics, molecular and cellular biology, and physiology, but we know shockingly little
about its life history or ecology. Germination of Neurospora ascospores is induced by heat and furans, byproducts of wood combustion, which indicates that
the genus is fire adapted. However, collection of Neurospora populations from
ascospores found in soil recovers a greater diversity of species than is observed
after forest fires in North America. In contrast to the apparent dominance of
temperate North America by Neurospora discreta, diverse Neurospora species
are found from soil samples within several kilometers of each other. Previously rare homothallic and aconidial heterothallic species are common in the soil,
while Neurospora discreta was not found in the soil, even from sites where it
had been previously collected from trees. These findings question our previous
assumptions about Neurospora’s life history. A better understanding of this life
history will inform genomic inference and studies of Neurospora physiology,
further increasing the value of this model. Poster

Evolutionary history of Ascomyceteous Yeasts
*Haridas, Sajeet(1), Riley, Robert(1), Salamov, Asaf(1), Kurtzman, Cletus
P.(2), Blackwell, Meredith(3), Grigoriev, Igor(1), Jeffries, Thomas W.(4)
1.Joint Genome Institute, 2800 Mitchell Drive, Walnut Creek, CA, 94598, USA;
2.USDA-ARS, 1815 N University St., Peoria , IL, 61604, USA; 3.Louisiana
State University, Department of Biological Sciences, 382 Life Sciences Building,
Baton Rouge, LA, 70803, USA; 4.University of Wisconsin-Madison , Department of Bacteriology, 1550 Linden Dr., Madison, WI, 53706, USA

Yeasts are important for many industrial and biotechnological processes
and show remarkable diversity despite morphological similarities. We have sequenced the genomes of 20 Ascomyceteous yeasts of taxonomic and industrial importance including members of Saccharomycotina and Taphrinomycotina. A comparison of these with several other previously published yeast
genomes has helped resolve the phylogenetic positions of previously poorly
placed species including Saitoella complicata, Babjeviella inositovora, and
Metschnikowia bicuspidata. Phylogenetic analysis showed that alternative
yeast nuclear codon usage, where CUG encodes Serine instead of Leucine, is
monophyletic within a clade of the Saccharomycotina. Most of the yeasts have
compact genomes with a large fraction of single exon genes with Lipomyces
starkeyi and the previously published Pneumocystis jirovecii being notable exceptions. Early diverging species appear to have more introns. We also observed a large number of unclassified lineage-specific non-simple repeats in
these genomes. Poster

Evolution and phylogeography of the Cortinarius violaceus group in Australasia and the Americas
*Harrower, Emma, Matheny, P Brandon
University of Tennessee, Ecology and Evolutionary Biology, 332 Hesler BIology Building & Greenhouse, Knoxville, TN, 37996, USA
We present a multi-gene phylogeny (ITS, LSU, RPB2) of the mushroom
clade Cortinarius sect. Cortinarius (C. violaceus group) that reveals eight different species distributed in Australasia, South America, Central America,
North America and Europe. A relaxed molecular clock analysis suggests that
diversification initially occurred during the Miocene, thus rejecting any possible ancient or Gondwanan biogeographic scenarios among the widely distributed taxa. There is strong support for an Australasian origin with dispersal to
South America followed by migration 6-12 Mya into North America and Europe, which coincides with the ‘great American interchange’. A dispersal-extinction cladogenesis model that includes a parameter for founder effects is the
most highly supported among all available biogeographic models in the program BioGeoBEARS. A maximum likelihood analysis shows that the most recent common ancestor of sect. Cortinarius most likely was an angiosperm associate. Ancestral associations at the plant family level, however, are
ambiguous. Of eight recovered species-level lineages, C. violaceus is the only
one that associates with Pinaceae and the only species to associate with both
Pinaceae and angiosperms. This analysis shows that long-distance dispersal has
been an important factor during evolution of the C. violaceus group. Contributed Presentation

Horizontal versus vertical splash discharge of peridioles in bird’s nest
fungi
*Hassett, Maribeth O.(1), Fischer, Mark W. F.(2), Money, Nicholas P.(1)
1.Miami University, Biology, 700 East High Street, Oxford , Ohio, 45056,
USA; 2.College of Mount St. Joseph, Chemistry and Physical Science, 5701
Delhi Road, Cincinnati , Ohio, 45233, USA
The bird’s nest fungi (Agaricales, Nidulariaceae) package millions of
spores into peridioles (sporangia) that are splashed from their basidiomata by
raindrops. Differences in the biomechanics of splash discharge are reflected in
the distinctive morphology of the fruit bodies in different genera of the bird’s
nest fungi. In the present study we used high-speed video to compare the discharge of peridioles in Nidularia and Cyathus. Species of Nidularia produce
globose fruit bodies that split open at maturity to reveal approximately 100
small peridioles within a gelatinous matrix. The peridioles are splashed horizontally, along with globs of mucilage, and travel less than 10 centimeters from
the fruit body. The mean launch speed is 1.2 meters per second. The deep, vaseshaped fruit bodies of Cyathus promote faster vertical flights (with a top speed
of 3.6 meters per second) and the deployment of a highly extensible cord of interwoven hyphae (the funicular cord) tethers the peridiole to surrounding vegetation. It is thought that the shape of the fruit body and the development of the
funicular cord are adaptations that support a coprophilous life cycle by attaching the peridioles in ideal locations for consumption by herbivores. The much
simpler, messy splash mechanism of Nidularia is compatible with the lignicolous habit of this fungus. Poster

Copper (ll), Lead (ll) and Zinc (ll) are detrimental to the growth and reproduction of four zoosporic fungi from soils of NSW, Australia
*Henderson, Linda(1), Gleason, Frank(1), Lilje, Osu(1), Pilgaard, Bo(2)
1.University of Sydney, School of Biological Sciences, Macleay Building A12,
Sydney, NSW, 2006, Australia; 2.Aalborg University, Section for Sustainable
Biotechnology, Aalborg University, Copenhagen, Denmark
Decreased growth was observed in four species of zoosporic true fungi
from NSW soils in the presence of soluble Copper (ll), Lead (ll) and Zinc (ll).
Rhizophlyctis rosea (A13), Terramyces sp. (A3), Chytriomyces hyalinas (A14)
Continued on following page
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and Gaertneriomyces (Mar-CC2) were isolated from soils of the Sydney Basin,
NSW Central Coast and North-western NSW and were placed in separate taxonomic groups. Differences in the sensitivity to the three metals were recorded
for all isolates. Greatest sensitivity to Cu and least sensitivity to Pb were recorded. Significant reduction in growth at 30 ppm Cu and 60 ppm Zn were recorded for all isolates. Three isolates declined significantly at 100 ppm and the
fourth at 200 ppm. Zoospore production rate was adversely affected when sporangia were grown in solid PYG media with 60 ppm Cu. Decline in zoospore
production occurred in three isolates at 60 ppm Zn and in all isolates at 100
ppm Pb. Growth did not recover in two isolates after incubation in 60 ppm Cu.
Cu, Pb and Zn contamination of NSW soils is likely to reduce zooporic fungal
biomass and diversity and adversely impact the mineralization of soil organic
matter. Contributed Presentation

Mycoremediation of agricultural runoff using the edible gourmet oyster
mushroom Pleurotus ostreatus
*Herr, Emily
The University of Findlay, Biology, 1000 N Main St, Findlay, OH, 45840,
USA
Mycoremediation is the use of gourmet edible mushrooms or the natural
mycoflora of an ecosystem to remediate a waste site. This is an effective and
novel method to utilize fungi in the clean-up of a waste-water source. Agricultural fertilizers in the form of nitrates and phosphates are commonly used to improve crop and ornamental plant growth. Fertilizers accumulate in surface
water runoff and enter into adjacent aquatic ecosystems. Excess nutrients can
cause harmful algal blooms which are unsightly and possibly toxic. The agricultural fields adjacent to a pond at The University of Findlay’s Rieck Center
offer a unique opportunity to test the effectiveness of a mycofiltration unit at
remediating ammonia nitrogen and phosphate from nearby agricultural fields.
To create the mycofilter, eleven burlap sacks full of autoclaved wood chips
were inoculated with the oyster mushroom (Pleurotus ostreatus) and mycelium allowed to grow for four months at room temperature in the lab. During fall
2013 the mycofilter was installed bordering the inlet drain to a pond at the
Rieck Center. Ammonia nitrogen and phosphate levels were measured (mg/L)
in the pond weekly for one month (n=4) using the Hach surface water test kit.
Ammonia nitrogen levels (0.20–0.40 mg/L) in the pond showed no significant
reduction (F1, 2 = 1.746; p = 0.223). Phosphate levels (0.14–0.25 mg/L) were
consistently reduced over the four week time period (F1, 2 = 6.364; p = 0.0238).
Although preliminary, these results indicate a mycofiltration unit is a viable and
natural option at remediating phosphate runoff into natural ecosystems. Additional sampling over a greater time period is necessary to confirm these results
and rule out other factors such as influences from seasonal changes. Poster

Mining Metagenomes for Mycological Relevance - Finding Fungal Functions within Environmental Samples
*Herr, Joshua
Michigan State University, Department of Microbiology & Molecular Genetics, 191 Food Safety & Toxicology Building, Michigan State University, East
Lansing, Michigan, 48823, United States
It has long been understood that fungi contribute to many key ecosystem
processes. Despite their important ecological roles, there is a paucity of information regarding their taxonomic and functional diversity in comparison to
other Eukaryotic organisms. This is due largely to the fact that many fungi are
unculturable, lack known sexual structures, and are known only by their nucleotide fingerprints. Next-generation sequencing technologies have revolutionized our abilities to use sequence data to address ecological and physiological questions, but identifying both taxonomic and functional diversity of the
fungi has been hampered by technical hurdles. In this presentation I will outline recent technical advances in metagenome assembly and how we can use
computational algorithms and data analysis strategies to identify the fungal
component of environmental samples. By “sifting” through large publically
available datasets and identifying fungal nucleotide sequences derived from
metagenomes, I provide a framework for taxonomic and functional diversity of
the fungi using rDNA amplicon, whole-genome-shotgun, and meta-transcriptomic sequencing data. Symposium Presentation
The genome sequence of a Fusarium solani isolate from the gut of the
Asian Longhorned Beetle provides insight into fungal-insect associations,
supernumerary chromosomes, and the breakdown of lignocellulose
*Herr, Joshua(1), Geib, Scott(2), Scully, Erin(3), Tien, Ming(4), Geiser, David
M.(5), Hoover, Kelli(6), Carlson, John E.(7)
1.Michigan State University, Department of Microbiology & Molecular Genetics, 191 Food Safety & Toxicology Building, Michigan State University,
East Lansing, Michigan, 48823, United States; 2.USDA-ARS Pacific Basin
Agricultural Research Center, Tropical Crop and Commodity Protection Research Unit , 64 Nowelo Street, Hilo, HI, 96720, USA; 3.The Pennsylvania
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State University, , Intercollege Program in Genetics at The Huck Institutes of
the Life Sciences, University Park, PA, 16802, USA; 4.The Pennsylvania State
University, Department of Biochemistry and Molecular Biology, University
Park, PA, 16802, USA; 5.Penn State Univ, Plant Pathology and Environmental Microbiology, 121 Buckhout Laboratory, University Park, PA, 16802,
USA; 6.The Pennsylvania State University, Department of Entomology and
Center for Chemical Ecology, University Park, PA, 16802, USA; 7.The Pennsylvania State University, School of Forest Resources, University Park, PA,
16802, USA
The Asian Longhorned Beetle (Anoplophora glabripennis) is a woodboring invasive beetle (Coleoptera: Cerambycidae) that has already caused
considerable tree mortality across Northeastern North America and whose
range is spreading. Numerous independent enzymatic and proteomic studies
have shown that the beetle is able to break down lignin in woody plant tissue
due to a suite of microbes that the beetle harbors. Culture-independent microbial analysis of the insect gut revealed a consistent association between an isolate of the Fusarium solani species complex and operational taxonomic unit
(OTU)-based analyses suggested that genetic variance was low among the A.
glabripennis-associated Fusarium isolates. A single spore isolate was made,
grown on carnation-leaf agar, and extracted DNA was sequenced using both
the Roche 454 and Illumina MiSeq platforms. The genome of this Fusarium
solani isolate corresponds closely to the genome of Nectria haematacocca (sequenced teleomorph) is approximately 50 Mb in length across 17 chromosomes. Much of the gene structure between the two fungi is syntenous, while
it appears that a high level of variation occurs in the supernumerary chromosomes. As with the genome of Nectria, the supernumerary chromosomes of
this undescribed Fusarium isolate contain a large degree of repeated regions,
gene content, and a lower G+C content than other chromosomal regions. It is
possible that virulence regions, genes affecting fecundity, or genes allowing for
adaptation to new ecosystems or hosts may be present across the supernumerary chromosomes. Contributed Presentation

Metatranscriptomes from maple forest leaf litter reveal decreased community expression of fungal lignocellulytic enzymes under elevated atmospheric N deposition
*Hesse, Cedar N.(1), Vuyisich, Momochillo(1), Gallegos-Graves, La
Verne(1), Challacombe, Jean F.(1), Ticknor, Lawerence O.(2), Zak, Donald
R.(3), Kuske, Cheryl R.(1)
1.Los Alamos National Laboratory, Bioscience Division, PO Box 1663 M888,
Los Alamos, NM, 87545, United States; 2.Los Alamos National Laboratory,
Computer, Computational, and Statistical Sciences Division , PO Box 1663
F600, Los Alamos, NM, 87545, United States; 3.University of Michigan, Department of Ecology and Evolutionary Biology, 2019 Kraus Nat. Sci. Bldg.,
830 North University, Ann Arbor, MI, 48109-1048, United States
A diverse community of bacteria and fungi mediate plant litter decay in
forests, within which they regulate the cycling and storage of C and N in soil.
Anthropogenic deposition of N can slow decay and increase soil C storage,
however, the microbial mechanisms mediating a reduction in decay are unknown. We developed a metatranscriptome approach using Illumina sequencing that significantly enriched for mRNA in a forest floor RNA pool, and that
included both eukaryote (primarily fungal) and bacterial transcripts. We compared the transcriptional profiles in the forest floor of two maple forests in
northern Michigan, USA. Within each forest, the impact of 18 years of experimental N deposition on community gene expression was compared. KEGG
mapping demonstrated that this metatranscriptome sequencing comprehensively sampled the central metabolic pathways of both fungi and bacteria. Kmer based comparisons of replicate, total metatranscriptomes illustrated significant differences in community gene expression patterns between the two
maple forests, even though the sites were matched for ecological characteristics. Comparison of CAZy enzyme expression profiles detected distinct differences in metabolic responses to N deposition. Transcriptional response to N
deposition was largely site-specific although a general reduction in the relative
abundance of fungal lignocellulytic enzymes was observed at both sites. This
new metatranscriptome approach provided simultaneous gene expression profiles of fungi and bacteria in large scale field experiments, and has identified
candidate genes and pathways involved in litter decomposition and response to
chronic atmospheric N deposition. Contributed Presentation
Challenges and opportunities in sequence-based identification and classification of fungi
*Hibbett, David S.
Clark University, Biology Department, 950 Main street, Worcester, MA,
01610, USA
Ever since the advent of the PCR, molecular data have been routinely
used to detect fungi in environmental samples and to reveal cryptic lineages
Continued on following page

within morphologically homogeneous groups. As early as 2009, the number of
species-level entities discovered with molecular data approached (or exceeded)
the magnitude of specimen-based taxon discovery, and the rate of molecular
taxon discovery has only accelerated through the use of current-generation sequencing technologies. In parallel with advances in sequencing methods, there
has been great progress in the development of tools and databases for sequencebased identification (and community comparison), some of which will be illustrated in this symposium. However, there are still no generally-accepted protocols for naming taxa based on sequence data (although clever,
Code-compliant workarounds are available), or for integrating molecular
OTUs into widely used taxonomic databases (e.g., GBIF). Consequently, the
results of molecular environmental studies are not easily comparable, and traditional taxonomic resources fail to capture the diversity of fungi now being
discovered with molecular tools. To integrate sequence-based taxa into mainstream fungal taxonomy, there are many questions that need to be addressed,
such as “what is the optimal form for the names of sequence-based taxa (codes?
binomials? with or without identifying pre- or suffixes?)” and “how can the
rules of the ICNAFP be modified to allow sequence-based taxon description?”
In contrast to these somewhat mundane operational considerations, there are
other questions that, while intellectually appealing, may not actually help us design useful sequence-based classification systems. In particular, it is not very
helpful to ask “what is the one best marker (and the appropriate sequence similarity value) for delimiting fungal species?” It is now painfully obvious that
there is no one gene that “works” in all groups (the selection of ITS as The fungal barcode locus notwithstanding). Moreover, even with fully resolved phylogenies in hand, as well as morphological and physiological data, reasonable
systematists (to say nothing of unreasonable ones) may have legitimate disagreements about species limits. Perhaps the least productive discussion we
could entertain would center on the question “what is a species?” Any system
of sequence-based classification that we devise and promote for general use
must be adaptable for any gene or combination of genes, it must be compatible
with the existing infrastructure of biodiversity informatics, and it must allow
for differences in taxonomic opinion. Symposium Presentation

A proposal for a new family in the Onygenales for the genus Spiromastix
*Hirooka, Yuuri(1), Tanney, Joey(2), Nguyen, Hai(3), Seifert, Keith(1)
1.Agriculture and Agri-Food Canada, Biodiversity (Mycology), 960 Carling
Avenue, Ottawa, ON, K1A 0C6, Canada; 2.Carleton University, 960 Carling
Avenue, Ottawa, ON, K1S 5B6, Canada; 3.University of Ottawa, Biology, 960
Carling Avenue, Ottawa, ON, K1N 6N5, Canada
Fungi in the genus Spiromastix (presently Onygenaceae) are characterized by gymnothecia bearing thick-walled, scimitar-shaped to helical peridial
appendages and oblate to globose ascospores that are pitted to punctuate. The
genus now includes six species isolated from subtropical and tropical soil, all
of them lacking known asexual stages. During our investigation of the fungal
flora of house dust, four unknown malbranchea-like strains were isolated from
samples collected in Australia, the Federated States of Micronesia, Mexico, and
New Zealand. Phylogenies inferred from SSU+LSU and ITS sequences
demonstrated that these isolates represented four new species of Spiromastix,
supported by high Bayesian inference posterior probabilities. Additionally, the
Spiromastix clade was phylogenetically isolated and distant from other families
in the Onygenales, including the Onygenaceae. Species of Spiromastix are normally differentiated by the morphology of their sexual state. Surprisingly, these
four species did not exhibit a sexual state on the nine different media tested.
Given the absence of a sexual state, conidiophore branching pattern and arthroconidial dimensions were used as characters to distinguish among the new
species. Our assays for keratin degradation showed that these four new species
lack keratinolytic activity, a consistent feature in Spiromastix. This further distinguishes the genus from the otherwise keratinolytic genera classified in the
Onygenaceae. Based on our morphological, physiological and phylogenetic results, we propose to classify Spiromastix in a new family. Contributed Presentation
What is present affects what is to come: fungal community dynamics in
decaying wood
*Hiscox, Jennifer, Savoury, M, Rogers, H, Muller, C, Boddy, Lynne
Cardiff University, Biological Sciences, Sir Martin Evans Building, Museum
Avenue, Cardiff, Wales, CF10 3AX, UK
Wood decay basidiomycetes are crucial to the functioning of all woodland and forest ecosystems, through decomposition of recalcitrant lignocellulose and release of bound carbon. If we are to predict how environmental
change will alter ecosystem function with regard to wood decay fungi, we must
first fully understand the processes and community dynamics occurring between them. The importance of the identity of early colonisers of wood on subsequent community development was examined by pre-colonising beech disks
with nine wood decay species from various stages of succession. These disks

were placed in the field for 6-24 months, following which the fungal community within was determined using a variety of techniques: reisolation onto agar,
outgrowth from the disk, and 454 pyrosequencing. An inverse relationship between position in the succession community and retention of territory within
the resource over time was found, with very quick replacment of primary
coloniser species but persistence of later stage colonisers. Significant differences in community profiles following prior colonisation by ascomycete or basidiomycete species were detected, with certain pre-coloniser basidiomycetes
resulting in distinct subsequent community profiles. Preceding colonisers thus
drive patterns of community development within woody resources, with earlier colonisers effectively ‘selecting’ for their successors, ultimately determining
the decay rate of the resource. Contributed Presentation

The diabetic foot ulcer microbiome: association with clinical factors and
outcomes
*Hodkinson, Brendan P.(1), Gardner, Sue E.(2), Tyldsley, Amanda S.(1),
Boudhar, Sanaa(3), Margolis, David J.(1), Grice, Elizabeth A.(1)
1.University of Pennsylvania, Department of Dermatology, Perelman School
of Medicine, 421 Curie Blvd., BRB 10th Floor, Philadelphia, PA, 19104, USA;
2.University of Iowa, College of Nursing, 50 Newton Road, 320 CNB, Iowa
City, Iowa, 52242, USA; 3.University of Pennsylvania, Center for Clinical Epidemiology and Biostatistics, Perelman School of Medicine, 423 Guardian
Drive, Blockley Hall 6th Floor, Philadelphia, PA, 19104, USA
Diabetes affects nearly 19 million individuals in the United States.
Among these, 3 million will develop at least one diabetic foot ulcer (DFU).
DFUs are associated with poor quality of life, increased mortality and result in
65,000 lower limb amputations annually. Although microbial colonization and
infection are believed to significantly impair DFU healing and lead to ulcer-related complications, little solid evidence exists linking microbial exposures to
the failure of a foot ulcer to heal. Furthermore, little is known of those clinical
factors that may influence the wound environment and thus various dimensions
of the colonizing microbiota. The overall purpose of our study is to characterize the dynamic DFU microbiome in relation to outcomes and clinical factors.
The fungal component of the DFU microbiome is of special interest as persistent high blood glucose may encourage fungal growth, potentially leading to
fungi-related complications and impaired healing. However, fungal cultures are
typically slow growing and are not included as part of standard of care cultures.
Furthermore, no chronic wounds have ever been investigated using fungal ITS
sequencing. We longitudinally profiled the microbiota colonizing neuropathic,
non-ischemic DFUs of 100 patients at 2-week intervals from time of presentation to healing by deep sequencing of the fungal ITS region (in parallel with the
bacterial 16S rRNA gene). All subjects received standardized treatment, which
did not include systemic or topical antibiotics. Samples were collected using
Levine’s swab technique, which samples fluid from the deep tissue layers.
Clinical factors measured at each visit included: blood glucose, ulcer size and
depth, extent of necrotic tissues, and complete blood count. Approximately
80% of samples showed detectable products after PCR amplification with standard fungal ITS primers. Preliminary deep sequencing analyses of a subset of
samples revealed that certain DFU-associated fungal communities are dominated by either Candida or Saccharomyces, although not all wounds have a
clearly dominant fungal group. We are further analyzing the stability of DFU
microbiota and how dynamics may be associated with clinical factors and outcomes as data become available. Our long-term goal is to delineate the role of
bioburden (fungal and bacterial) in impaired healing of DFUs, and to identify
microbiome-related biomarkers that could help guide DFU management. Symposium Presentation
Unlocking environmental keys to host specificity: differential tolerance of
acidity and nitrate by Alnus-associated ectomycorrhizal fungi
Kennedy, Peter G.(1), *Huggins, Julia (2)
1.University of Minnesota , Plant Biology, 1445 Gortner Ave., 250 Biological
Science Center, St. Paul, MN, 55108, United States; 2.Lewis & Clark College,
Department of Biology, 0519 SW Palatine Hill Rd.
The ectomycorrhizal (ECM) fungal communities associated with the host
genus Alnus have been widely noted for their low richness and high proportion
of genus-specific species, but the processes underlying their atypical structure
remain poorly understood. In this study, we investigated whether the acidity
and nitrate concentrations characteristic of Alnus soils may act as important environmental filters that limit the membership in Alnus ECM fungal communities. Using a pure culture approach, we grew four species from each host group
(Alnus vs. non-Alnus) in liquid media containing a range of acidity and nitrate
concentrations. We found that the growth of the Alnus-associated ECM fungi
was not, on average, affected by high acidity, while the non-Alnus-associated
ECM fungi had a significantly negative growth response under the same conditions. Similarly, when grown at high nitrate, the non-Alnus-associated ECM
Continued on following page
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fungi also generally performed more poorly. The growth responses of the
Alnus-associated ECM fungi in both the high acidity and high nitrate treatments indicated tolerance rather than preference for those chemical conditions.
The mechanism underlying the differential acidity tolerance may involve active
hyphal buffering of local acidity environments. Taken together, our results suggest that soil chemical conditions likely do act as significant environmental filters that, along with a range of other factors, drive the atypical specificity of
Alnus ECM interactions. Contributed Presentation

Cloning of ribosomal ITS PCR products creates numerous chimeric sequences – a test involving a hybrid between Gymnopus dichrous species I
and II
Morris, Samuel D., Reboredo Segovia, Ana L., *Hughes, Karen W.
University of Tennessee, Ecology and Evolutionary Biology, Knoxville, TN,
37996, USA
Gymnopus dichrous exists in the southern Appalachians as two distinct
entities with differing ITS2 sequences, G. dichrous I and II. F1 hybrids between
the two are routinely identified but there is no evidence for F2 or higher recombinant progeny. Cloning of PCR products from F1 hybrids showed numerous apparent recombination events. By comparison with sequences from
single spore isolates, the putative recombinants were shown to be clone
chimeras and did not reflect natural recombination processes. Chimeras and
PCR-induced mutations seem to be extremely common n cloned PCR products
and may result in bogus sequence data. Poster

Molecular systematics of Geoglossomycetes: genus and species concepts
*Hustad, Vincent Patrick(1), Miller, Andrew N.(2)
1.University of Illinois at Urbana-Champaign, Plant Biology, 505 S. Goodwin
Ave., Urbana, IL, 61801, USA; 2.Illinois Natural History Survey, 1816 S. Oak
St., Champaign, IL, 61820, USA
The class Geoglossomycetes (Ascomycota), commonly referred to as
“earth tongues,” is currently comprised of one family (Geoglossaceae) and six
genera (Geoglossum, Glutinoglossum, Nothomitra, Sabuloglossum, Sarcoleotia, and Trichoglossum). Published estimates of species diversity have been
mostly local, with global estimates approaching 60 distinct species. Ongoing
molecular phylogenetic research indicates that cryptic genera and species, previously unrecognized due to subtle morphological differences and lack of molecular evidence, are widely distributed throughout the class. Species and genus
concepts in Geoglossomycetes were investigated using Maximum Likelihood
and Bayesian analyses of multi-gene sequence alignments (ITS, LSU, MCM7,
RPB1) and morphological character state evolution. This presentation will examine the latest results of our attempt at a modern species-level phylogeny of
Geoglossomycetes. Preliminary results support the description of several previously undescsribed species in the genus Glutinoglossum and two putatively
new genera in Geoglossomycetes. Contributed Presentation

What genome sequences from members of the Chaetomiaceae tell us
about the evolution of reproductive systems and thermophily
*Hutchinson, Miriam(1), Powell, Amy J.(2), Tsang, Adrian(3), Berka, Randy
M.(4), Grigoriev, Igor(5), Barry, Kerrie(5), Natvig, Donald O.(1)
1.University of New Mexico, Department of Biology, Castetter Hall, Albuquerque, New Mexico, 87131, United States; 2.Sandia National Laboratories,
1515 Eubank, Albuquerque, NM, 87123, USA; 3.Concordia University, Centre for Structural and Functional Genomics, Montreal, QC, H4B 1R6, Canada;
4.Novozymes Inc., 1445 Drew Ave, Davis, CA, 95618, USA; 5.DOE Joint
Genome Institute, 2800 Mitchell Dr, Walnut Creek, CA, 94598, United States
The genome sequences of multiple thermophilic and mesophilic members of the Chaetomiaceae (Sordariales) have been acquired as part of an effort
to identify evolutionary events that have shaped reproductive and life-style differences among species in the family, including the origin of thermophily in
one or more lineages. To date, these genomes have enabled an investigation of
the genetics underlying diverse mating systems of the group. When compared
with heterothallic species of Neurospora (Sordariaceae), Myceliophthora heterothallica, the only heterothallic species that has been examined from the
Chaetomiaceae, possesses mating regions that are conserved with respect to
gene content, gene order and orientation. Like heterothallic species of Neurospora, M. heterothallica mating-type a strains have a true mat a-1 ortholog,
whereas mating-type A strains possess mat A1-3 genes but not mat a-1. Among
members of the Chaetomiaceae with teleomorphic states, heterothallism is rare
while homothallism appears to be the norm. Analysis of the genomes of several homothallic species—Chaetomium globosum, C. thermophilum, Thielavia
hyrcaniae and T. appendiculata—demonstrates that they possess a true mat a1 gene, but it is not linked to the mat A-1 region. Among filamentous Ascomycota, this represents one of the recurring evolutionary pathways from heterothallism to homothallism, which requires mat A and mat a regions to be
present in one haploid genome. Phylogenetic analyses are in progress to clari32 Inoculum 65(3), June 2014

fy where thermophily has arisen in the family and to help resolve long-standing taxonomic problems that have plagued the group. Poster

Fusarium graminearum ingress of the barley palea via phytoliths
*Imboden, Lori, Afton, Drew, Trail, Frances
Michigan State University, Plant Biology, 612 Wilson Road, East Lansing, MI,
48824, USA
Phytoliths are silica-filled cells that accumulate in plant tissue and are
present in varying concentrations and morphologies based on plant species and
environmental conditions. Grasses in particular are rich with phytoliths even in
soil with low silicon content. While silica is generally associated with plant defense against pathogens and insects, we have observed a bias towards ingress
by the phytopathogen Fusarium graminearum at phytoliths on the palea of inoculated excised barley florets. We have an ongoing characterization of fungal
ingress at phytoliths on barley varieties with varying morphotypes. The kinetics of the fungal interaction with plant phytoliths and surface penetration in the
context of fungal resistance/susceptibility will be discussed. Poster
Deciphering the current amphibian chytridiomycosis panzootic using genomics
*James, Timothy
University of Michigan, Ecology & Evolutionary Biology, 830 N. University,
Ann Arbor, MI, 48103, United States
The disease chytridiomycosis is a major cause of amphibian population
declines in disparate locations across the world. The disease agent, Batrachochytrium dendrobatidis (Bd), is enigmatic, being the only chytrid known to
parasitize vertebrates. Early population genetic studies on Bd suggested very
low genetic diversity with respect to alleles but not with respect to genotypes.
Moreover, essentially no discernable geographic genetic structure had been detected. Genome resequencing studies have recently enabled us to overcome this
problem of low variation and explain the sources of genotypic diversity. These
sources include wide-ranging ploidy including aneuploidy, mitotic recombination, and rare sexual reproduction. In this talk, I will discuss how genomics can
distinguish among various scenarios for the emergence of the panzootic lineage and compare patterns between the panzootic genotypes and the more recently identified lineages that are much more restricted in their distribution. I
will also discuss, the various geographic patterns of dispersal inferred from the
genomic data and tests of the rate and consequences of LOH using from experimentally evolved populations. Symposium Presentation

Temporal patterns of Batrachochytrium dendrobatidis infection in the native amphibian community of the Edwin S. George Biological Reserve,
Livingston County, Michigan
*Jenkinson, Thomas, Betancourt-Román, Clarisse M., Belasen, Anat, Isenhart,
Lindsay G., Marino, John A., James, Timothy
University of Michigan, Ecology and Evolutionary Biology, 830 North University Avenue, Ann Arbor, MI, 48109, USA
Chytridiomycosis of amphibians, caused by the chytrid pathogen Batrachochytrium dendrobatidis (Bd), is the emerging infectious disease implicated
in the recent population declines of amphibians worldwide. While overall
prevalence of Bd infection in Eastern North America is thought to be lower
than prevalence associated with regions of recent disease introduction, our understanding of the infection dynamics of Bd in the Great Lakes region of remains incomplete. We present results from an extensive Bd survey in 2013 in
a native southeast Michigan amphibian community on the Edwin S. George Biological Reserve, Livingston County, Michigan. We determined infection
prevalence across a temporal sampling of native amphibians spanning the
spring and summer months. Adult and metamorphic amphibians were collected and swabbed for pathogen detection by PCR. Examination of this first year
of collected data suggests an overall low prevalence of infection across the
study area (1.7% total infected animals). Infection prevalence appeared lowest
at the beginning of the post-winter breeding season and late summer months.
Infection levels rose modestly through out the rest of the summer and peaked
as species completed their breeding cycles. This temporal oscillation suggests
a dynamic of low pre-breeding infection prevalence with most of the population having recovered when host densities are low, and retransmission occurring each spring through a very few infected individuals or species bringing the
pathogen to spring breeding ponds. Our observed levels of infection prevalence
also support a hypothesis of host-parasite equilibrium in virulence and immunity in this region resulting from long-term coevolutionary history, instead of a
recent introduction event. Poster
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Short term elevated temperature exposure impacts growth of mycelium of
Cercospora beticola
*Jiang, Qianwei(1), Kirk, William.W(2), Hanson, Linda.E(1)
1.Michigan State University, Plant and Soil Sciences Building 1066 Bogue St.,
Room 494, East Lansing, MI, 48824, USA; 2.Michigan State University, Plant
Biology Laboratories 578 Wilson, Rm. B35 , East Lansing, MI, 48824, USA
Cercospora leaf spot (CLS), caused by the fungus Cercospora beticola,
is the most serious foliar disease in sugarbeet growing regions worldwide. Several models based on meteorological threshold parameters are available to help
growers predict developmental events in epidemics of Cercospora leaf spot.
Environmental factors such as temperature, relative humidity, and leaf wetness
are integrated into the model to predict when conditions are conducive for conidial production, conidial germination, and infection. Daily severity values
(DSV) are accumulated daily until thresholds are reached, indicating fungicide
applications need to be made. However, DSV continue to accumulate even
when air temperatures are above the optimum range reported for development
and growth of C. beticola. This information prompted an enquiry into the impact of different durations of temperature in excess of 90oF (32.2oC) on developmental and growth responses of C. beticola. A set of experiments (in vitro)
were initiated to determine the effects of different durations of thermal exposure from 28 to 40°C. Isolates were incubated at 28°C for 48 hours before testing. The initial growth before differential temperature exposures were imposed
on cultures was recorded. Individual sample plates were randomly assigned to
one of the temperature treatments, 28, 34, 36, 38 and 40°C for 4, 6, or 8h and
then incubated at 28°C. Colony diameters were measured including at 24, 36
and 48 h after initiation of exposure to the different temperatures. The diameter of the initial growth was subtracted from these values to give the growth
during and after different temperature exposures. The results indicated that
temperatures in excess of 94oF (34.4oC) inhibited C. beticola mycelial growth
after 4-8 h exposure. Isolates of C. beticola varied in response to variation in
duration of exposure at different temperatures. The results show that Cercospora beticola growth can be inhibited by elevated temperatures during exposure times similar to what may be encountered in beet production regions.
Contributed Presentation

Diversity and Distribution of Yeasts in Arid Grassland Soils
*Johannsen, Aleshia G(1), Almatruk, Maryam A(1), Belnap, Jayne(2), Kuske,
Cheryl R(3), Porras-Alfaro, Andrea(1)
1.Western Illinois University, Biological Sciences, 1 University Cirlce, Macomb, IL, 61455, United States; 2.US Geological Survery, Climate Variability
& Change, 2290 S. West Resource Blvd, Moab, UT, 84532, USA; 3.Los Alamos National Lab, Environmental Microbiology, P.O. Box 1663, Los Alamos,
NM, 87545, United States
Yeasts are an important component of the human mycobiome and are responsible for a high proportion of opportunistic fungal infections, but very little is known about their diversity, ecological roles, and distribution in natural
ecosystems. The objective of this study was to isolate and identify yeasts present in rhizosphere soil and biological soil crust from an arid ecosystem in Utah.
The soil samples were diluted and plated on peptone-yeast extract-glucose-agar
(PYG) and incubated at 35°C for several weeks. Eighty-one pure cultures were
isolated on PYG. Yeast isolates were obtained from all sample types suggesting a wide distribution of yeasts in the different microenvironments in this
semiarid ecosystem. At least four different dominant morphotypes were found
and a higher number of yeasts were isolated from the moss-dominated biocrust
and below a lichen-dominated biocrust. Yeast cultures will be sequenced for
identification using the ITS rRNA and compared with soil sequence data from
the same site and samples. Poster

Root-associated fungi in Vanilla planifolia from plantation systems in
Mexico
Gónzalez-Chávez, Ma. del Carmen A.(1), *Johnson, Lynnaun(2), Sandona,
Katrina(3), Carrillo-González, Rogelio (1), Mueller, Gregory M.(4), Porras-Alfaro, Andrea(3)
1.Colegio de Postgraduados, Campus Montecillo, 56230 Carretera México,
Texcoco, km 36.5. Montecillo, Estado de México, México; 2.Northwestern
University, 2205 Tech Drive, O.T. Hogan Hall, Room 2-144, Evanston, IL,
606208, USA; 3.Western Illinois University, Biological Sciences, Waggoner
Hall 372, 1 University Circle, Macomb, IL, 61455, USA; 4.Chicago Botanic
Garden, Conservation Science, 1000 Lake Cook Road, Glencoe, IL, 60022,
USA
Vanilla planifolia is an economically valuable crop and is propagated
through vegetative cuttings but due to genetic homogeneity can witness 100%
crop loss from fungal pathogens such as species of Fusarium. Previous investigations on fungal endophyte diversity suggest that certain microbial communities could provide resistance to pathogens, thereby significantly increasing
plant fitness. The goal of this research project was to investigate the root-asso-

ciated fungal community of healthy V. planifolia plantations across varying
farming practices (i.e. highly managed, traditional to wild natural plantations).
We compared seven V. planifolia plantations in Mexico with varying practices
ranging from modern and highly managed (shade house, organic fertilization
and alternative pest control) to traditional-wild plant conditions (high plant diversity and organic practices). Roots from 3-5 plants were sampled and surfaced sterilized and soil samples were also collected for analysis at each farm.
We obtained more than 226 pure cultures. Preliminary results from sequencing
of ITS rRNA region revealed at least 25 OTUs at 97% similarity. Fusarium
was the most common genus isolated from healthy roots and was represented
by several OTUs. Pathogenicity assays were conducted showing that at least 30
isolates show low to no pathogenicity in Cattleya aurantiaca microplants. Root
samples from four selected sites were also collected to conduct next generation
sequencing analysis for bacteria and fungi with the objective to compare the
different farming systems. We expect this research will provide insights to better understand plant-associated microbial populations and to establish the management bases to improve health of Vanilla plantations. Poster

A successional partnership: the fungal communities associated with a cavity-excavating woodpecker
*Jusino, Michelle Alice(1), Lindner, Daniel L.(2), Skelton, James(1), Banik,
Mark T.(2), Walters, Jeffrey R.(1)
1.Virginia Tech, Biological Sciences, 2125 Derring Hall, 1405 Perry St. ,
Blacksburg, VA, 24061, USA; 2.USFS, Center for Forest Mycology Research,
One Gifford Pinchot Drive, Madison, WI, 53726, USA
Possible mutualisms between fungi and primary cavity excavators facilitate cavity excavation and may be of critical importance to the maintenance of
biodiversity in some forest systems. Here, we address a potential mutualism between red-cockaded woodpeckers (Picoides borealis; RCWs) and the fungal
communities that may facilitate RCW excavation by decreasing cavity excavation time and effort. RCWs may in turn facilitate the dispersal and colonization
of some fungi. Interactions between RCWs and fungi are particularly interesting because RCWs are the only birds that exclusively excavate through the sapwood and into the heartwood of living pines, a process that can take many years
to complete. Our previous work demonstrated that trees possessing cavity excavations by RCWs are infected by distinct fungal communities, suggesting
that the birds either; 1) select trees with distinct fungal communities (tree selection hypothesis), or 2) create distinct fungal communities via their excavations (bird introduction hypothesis). In order to test the feasibility of bird introduction, we swabbed the beaks, wings and feet of RCWs for fungi and found
that RCWs carry wood decay fungi similar to those found in their completed
excavations. These results suggest that RCWs transmit wood decay fungi during the excavation process. We then experimentally tested the bird introduction
hypothesis by creating human-made RCW accessible and inaccessible cavity
starts (incomplete excavations). Woodpecker accessibility did not affect the
prevalence of fungi; however RCW accessibility affected the composition of
fungal communities over time. Fungal communities in starts that were accessible to RCWs resembled those found in completed RCW excavations whereas
fungal communities in inaccessible starts followed a different trajectory of fungal community succession. Our results suggest that the ecosystem function
served by cavity excavators may rely upon complex symbiotic associations
with fungal communities. Our work provides support for the bird introduction
hypothesis and suggests a mutualistic association between cavity excavators
and communities of fungi with implications for forest ecology, wildlife management and conservation. Contributed Presentation

The genus Pluteus (Agaricales, Basidiomycota) in North America, how
close are we to a continental Mycoflora?
*Justo, Alfredo, Hibbett, David
Clark University, Biology, 950 Main St., Worcester, MA, 01610, USA
We will present an overview of the current knowledge about the taxonomy and distribution of the species of Pluteus in North America based on morphological studies and molecular phylogenies. A total of 120 taxa (species and
varieties) of Pluteus have been described from or reported in North America,
but if we exclude taxa that belong elsewhere, are absent from North America,
or that are synonyms of other Pluteus species, the number goes down to 93.
Currently, 37 species are known with certainty from North America and are
backed up with molecular data. The remaining 56 taxa are poorly understood,
in most cases only known from their original descriptions, and type collections
do not always exist. Thirty two North American species have been discovered
using molecular methods, but remain nameless because of this taxonomic uncertainty. To produce a complete continental mycoflora for Pluteus, it will be
necessary to clarify the status of old names, through a combination of morphological and molecular approaches and collaboration with citizen-scientists.
Contributed Presentation
Continued on following page
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Missing checkerboards: an absence of competitive signal in Alnus-associated ectomycorrhizal fungal assemblages
*Kennedy, Peter G.(1), Nguyen, Nhu(1), Cohen, Hannah(2)
1.University of Minnesota , Plant Biology, 1445 Gortner Ave., 250 Biological
Science Center, St. Paul, MN, 55108, United States; 2.Lewis & Clark College,
Dpeartment of Biology, 06519 SW Palatine Hill Rd., Portland, OR, 97219
A growing number of studies suggest that interspecific competition can
play a significant role in structuring communities of ectomycorrhizal (ECM)
fungi. One way to look for evidence of interspecific competition is to assess
patterns of species co-occurrence. We applied this technique to better understand the ecological factors affecting ECM fungal communities present in
Alnus rubra forests. Using mesh in-growth bags and next generation sequencing techniques, we identified 27 ECM fungal taxa at two research plots located in western Oregon, USA. Contrary to all previous studies of ECM fungal
communities, we found no evidence of species co-occurrence patterns consistent with interspecific competition. Surprisingly, we also did not find evidence
supporting the presence of positive interactions, which are predicted to be more
common in stressful environmental conditions, such as those present in Alnus
soils. Taken together, these results suggest that species interactions may play a
less prevalent role in community dynamics than previously assumed. Symposium Presentation

Mycological Applications to Combat Deforestation in the Amazon
*Kennedy, Zachary(1), Volk, Thomas(1)
1.University of Wisconsin La Crosse, Biology, 1725 State St, apt 7, La Crosse,
WI, 54601, United States
The Amazon Rainforest contributes greatly to our planet’s health and
biodiversity, containing at least 10% of total species, and combined with all
forests in the Americas, sequesters and estimated 1.07 Petagrams carbon/year.
Yet global economic influences have mediated deforestation and fragmentation
at an alarming rate. There is a pressing need to mitigate deforestation by developing economic influences that preserve and protect the rainforest rather
than destroy it. Conservation efforts cannot be the sole strategy for rainforest
preservation as conservation policies are often negated by policies promoting
economic expansion. Enforcement of conservation efforts is often hampered by
ineffective policing and corruption. Conservation policies must be coordinated
with economic influences that provide practical and realistic incentive for rainforest preservation. Tourism focused on nature and wildlife, dubbed ecotourism, has been previously lauded as an economic influence with potential to
create incentive for rainforest preservation. The effect on rainforest preservation by ecotourism remain controversial. Ecotourism is also subject to fluctuations, making reliance on ecotourism risky for communities. The focus of this
educational poster will be to highlight possible mycological applications that
can provide key economic incentives for preserving and protecting the rainforest. The first set of applications are aimed at increasing farmland longevity by
introducing mycological-mediated agricultural techniques. The second set of
applications are aimed at developing a biomedical research sector that sells the
rights to research novel compounds from endogenous fungi. Increasing farmland longevity will decrease deforestation pressure by lengthening productivity of current farmland. Rainforest soil is quite poor, and farmers must clear new
land every couple of years to ensure sufficient crop production. This poster
presents two mycological applications which could be applied to increase farmland longevity. They are: introduction of a supplemental mushroom crop as a
means to provide additional income and inoculation/management of mutualistic
mycorrhizae
as
a
means
to
increase
crop
yield.
Development of a biomedical research industry will be based on licensing
rights to research novel chemical compounds isolated and derived from fungi.
Profits can be generated by selling patent rights for chemical production, selling cataloged libraries of compounds for further testing, or contracting to provide novel samples of fungi to research institutions. While these applications
all create incentive to preserve biodiversity, they vary in investment and infrastructure costs. For these strategies to be successful, they must be profitable,
implementable, employ sufficient numbers, and produce long term growth.
Further research is needed to determine feasibility of these applications. Poster

Assessment of Metarhizium community structure in soil ecosystems
*Kepler, Ryan, Rehner, Stephen
USDA-ARS, Systematic Mycology and Microbiology Laboratory, 10300 Baltimore Ave., Bldg 010A, Rm 213, BARC-W, Beltsville, MD, 20705, USA
Soil habitats exhibit diverse and complex structural variation in physical
and chemical properties that directly influence the structure of soil microbial
communities. In agroecosystems, cropping and tillage practices heavily influence soil properties, which, presumably, exert an influence on fungal communities. The extent to which communities of entomopathogenic fungi are affected by farming methods remains an open question. Assessing entomopathogen
populations in agricultural soils has typically relied on the use of selective
34 Inoculum 65(3), June 2014

media. However, culture-independent methods characterizing soil communities at the molecular level can not only reveal the diversity of entomopathogens,
but also place them in the context of the larger community of soil fungi. The
current project seeks to test the effects of tillage practices on entomopathogenic fungal communities, as well as to assess and compare various methods available to survey them. Eight soil cores were obtained from each of four replicate
plots of no-till, conventional-till and organically managed field plots. For each
management type, fields growing corn and soybean were sampled, with an additional sampling of an alfalfa rotation in the organic plots. Sieved soil samples
were diluted and plated on each of two selective media containing either the
fungicide dodine or the chemically related CTAB, each at three concentrations.
Isolates identifiable as Metarhizium were collected, identified and their genetic diversity compared across experimental treatments. Contributed Presentation
Three new species of yeasts belonging to Exobasidiomycetes
*Kijpornyongpan, Teeratas(1), Aime, M. Catherine(1)
1.Purdue University, Botany and Plant Pathology, 915 W. State Street, West
Lafayette, IN, 47907, USA
Smut fungi (subphylum Ustilaginomycotina) are a diverse group of fungi
in the Basidiomycota. Ustilaginomycotina is primarily comprised of phytopathogens, but also contains animal pathogens and many yeast species for
which a pathogenic stage is unknown and it has been hypothesized that much
diversity in this group remains undescribed. Recent efforts to isolate Ustilaginomycotina yeasts have shown that asymptomatic plant surfaces can be a common habitat for Ustilaginomycotina, especially for those in Exobasidiomycetes. In this study we describe three new Exobasidiomycetes species
belonging to Microstromatales and Ceraceosorales based on assimilation studies and molecular data from fungal barcoding loci—the internal transcribed
spacer, which is the default fungal barcode locus, and the D1/D2 region of the
large subunit ribosomal RNA gene, which is the yeast barcode locus. Isolate
MCA 4718 is related to Rhodotorula hinnulea (Microstromatales), but differs
in DNA sequences at both loci and is further differentiated in that, unlike R.
hinnulea, MCA 4718 is capable of growth under high osmotic stress (on 50%
glucose) and of assimilating D-xylose and D-arabinose. Isolate MCA 5214, a
species of Jaminaea, also displayed several physiological differences from any
other species in the genus, in addition to variation at both loci. The third isolate, MCA 4658 belongs to the monotypic genus Ceraceosorus. However, because there are no available reference cultures or physiological data for the sole
known species, C. bombacis, sequence data were obtained from the type specimen for comparison. These isolates will form part of a broader genomic study
of the smut fungi. Poster

Fruiting Body Shape in Gomphales and Clarification of Ramaria
*Knudson, Alicia, Hibbett, David
Clark University, Biology , Lasry Bioscience, 950 Main Street, Worcester,
MA, 01610, USA
Fruiting body morphology in Gomphales varies dramatically between
genera and previous phylogenetic work on the order indicates many transitions
between the fruiting body forms. The coralloid form appears in eight clades
across the order in Lentaria, Phaeoclavulina, and the paraphyletic genus Ramaria. It was hypothesized that the ancestral state of the order is coralloid and
that there were multiple transitions to other fruiting body forms. A multi-gene
phylogeny was built, utilizing the datasets of previous work and increasing the
number of Ramaria species to determine the number of coralloid clades. A
maximum likelihood tree using the available genes shows consistent genera
clades and many more separate Ramaria clades than previous believed but the
six genes were not able to provide deep node support. Fourteen new Ramaria
species from Minnesota have been identified using genetic and morphological
data. Contributed Presentation
The recent speciation of gasteromycete Guyanagaster necrorhiza suggests
endemism
*Koch, Rachel(1), Wilson, Andrew(2), Aime, M. Catherine(1)
1.Purdue University, Botany and Plant Pathology, 915 West State Street, West
Lafayette, IN, 47907, USA; 2.Chicago Botanic Department, Plant Science and
Conservation, 1000 Lake Cook Rd, Glencoe, IL, 60022
A new genus and species of gasteromycete, Guyanagaster necrorhiza,
was discovered in tropical rainforests of Guyana’s Pakaraima Mountains. Phylogenetic analyses indicate that Guyanagaster necrorhiza is most closely related to species in the mushroom-forming genus Armillaria, and specifically to
the broadly distributed Neotropical species A. puiggarii, which is also found in
the Pakaraima Mountains. Although the Pakaraima Mountains are high in fungal diversity, Guyanagaster is the only known gasteromycete genus thus far
thought to be endemic. Molecular clock analyses place the beginning of diverContinued on following page

sification of Guyanagaster from Armillaria at about 14 million years ago. This
relatively recent divergence supports our hypothesis that G. necrorhiza is restricted to the Guiana Shield in northern South America. This hypothesis is also
supported by both population genetics analyses—showing G. necrorhiza has
limited spore dispersal capabilities—and certain morphological features such
as a gelatinous gleba, which precludes G. necrorhiza from wind dispersal, and
the absence of strong odors common to other sequestrate fungi suggest it is not
mammal dispersed. These characteristics along with its limited distribution
suggest that G. necrorhiza is specifically adapted for this rainforest habitat, but
the selective forces behind the gasteroid morphology (dispersal vectors, adaptation to climate, etc.) for this species remain unknown. Poster
Determining place and process: functional traits of ectomycorrhizal fungi
*Koide, Roger(1), Fernandez, Christopher(2)
1.Brigham Young University, Biology, 401 Widtsoe, Biology, Provo, Utah,
84602, United States; 2.Penn State University, Ecosystem Science and Management, University Park, PA, 16802, USA
Ectomycorrhizal fungi are dominant soil residents in important ecosystems throughout the world. The functional traits possessed by these fungi profoundly influence their ecology. Response traits determine membership in
communities. Effect traits influence ecosystem function. We ask: 1) what response traits contribute to structuring a community, and 2) what effect traits influence ecosystem function? Melanin production is a response trait. Melanin
concentrations vary widely among ectomycorrhizal fungi. We propose that
Cenococcum geophilum is successful in relatively arid habitats because it produces melanin in its cell walls. Under mild water stress, inhibition of melanin
reduces the growth of Cenococcum geophilum, and following severe water
stress (desiccation), inhibition of melanin inhibits growth of Cenococcum
geophilum. Melanin and chitin concentrations are effect traits. Greater chitin
concentrations are associated with more rapid decomposition rates and, thus,
more rapid rates of N cycling. Greater melanin concentrations, on the other
hand, are associated with reduced decomposition rates and, thus, enhanced C
sequestration and reduced rates of N cycling. Symposium Presentation

At species crossroads
*Kõljalg, Urmas(1), Abarenkov, Kessy(1), Nilsson, R. Henrik(2), Larsson,
Henrik(3). 1.University of Tartu, Natural History Museum, Vanemuise 46,
Tartu 51014, Estonia; 2.University of Gothenborg, Biological and Environmental Sciences, Box 461, Göteborg SE-40530, Sweden; 3.University of OSlo,
Natural History Museum, P.O. Box 1172, Blindern, Oslo 0318
The rDNA ITS region has a long history of use as a molecular marker for
species-level identification in ecological and taxonomic studies of fungi. It offers several advantages over other species-level markers in terms of high information content and ease of amplification, and it was recently designated the
official barcode for fungi. To facilitate and speed up ITS-based molecular identification and discovery of fungal species, the Species Hypotheses (SH) approach has been implemented by the UNITE community (http://unite.ut.ee).
UNITE was established in 2001 and two years later public web services for the
molecular identification of ectomycorrhizal fungi were released. The UNITE
datasets and web services have been under continuous development since then.
At present, UNITE targets all fungi and geographical regions, but the founding
principle - to provide reliable reference sequences for molecular identification
- remains the same. UNITE includes all fungal ITS sequences in the INSD
databases that have passed the quality control, as well as sequences of private
datasets made available to UNITE. These sequences are subject to web-based
third-party sequence annotation, and all researchers with relevant expertise are
welcome to join the annotation effort. The demand for high-quality reference
sequences has risen rapidly due to the increasing use of high-throughput sequencing technologies. Several software pipelines are available for overseeing
more or less the entire analysis procedure, from data cleaning to sequence clustering and taxonomic assignment. Some of them, e.g. QIIME, MOTHUR,
SCATA, and CREST are now utilizing the downloadable UNITE repository of
SHs (http://unite.ut.ee/repository.php) as reference database for taxonomic assignment. Version six of UNITE includes a total of 354 688 SHs divided between different threshold values as follows (% is a dissimilarity gap between
two SHs): 3% 42 879 SHs; 2.5% 46 470 SHs; 2% 50 643 SHs, 1.5% 56 235
SHs, 1% 66 466 SHs, 0.5% 91 995 SHs. The theoretical body of the SH approach allows the same individuals to be members of one to many SHs. For example individual sequences may belong to a single SH when a 3% gap is used
but they may split between two SHs under a 2% gap, etc. In order to provide a
stable communication of the SHs across datasets and studies, UNITE has implemented a set of mandatory principles: 1) all SHs are connected to the fungal
classification; 2) all SHs have a unique identifier; and 3) all SHs have a globally unique URI identifier (e.g., http://unite.ut.ee/sh/SH158651.06FU). Symposium Presentation

Diversity of secondary fungi inhabiting chestnut blight cankers caused
by Cryphonectria parasitica in American chestnut (Castanea dentata) populations
Kolp, Matthew(1), Double, Mark(2), Fulbright, Dennis W(3), MacDonald,
William(2), Jarosz, Andrew M(1)
1.Michigan State University, Plant Biology, 612 Wilson Road, #143, East
Lansing, MI, 48824, USA; 2.West Virginia University, Plant and Soil Sciences, 1090 Agricultural Sciences Bldg, PO Box 6108, Morgantown, WV,
26506, USA; 3.Michigan State University, Plant Soil and Microbial Sciences,
612 Wilson Road, #158, East Lansing, MI, 48824, USA
Cryphonectria parasitica, the fungal pathogen that causes chestnut blight
on American chestnut (Castanea dentata), has decimated chestnuts throughout
its native range. This necrotrophic fungus enters through wounds in the outer
bark and rapidly kills host cells. Once infected, the cambium and inner bark become necrotic, resulting in a canker that can expand and girdle a stem, killing
tissues distal to the canker. However, not all cankers expand at the same rate,
nor do all cankers completely girdle the tree. We have observed that older
cankers on living stems are invaded by secondary fungi. We hypothesize that a
succession of these fungi may play a role in reducing chestnut blight severity.
To test this hypothesis, we sampled cankers from two populations of chestnut
in Michigan and one in Wisconsin in 2012. In 2013, we added two more Michigan chestnut populations to our survey, along with cankers in Maryland with
the aim of identifying secondary fungi that invaded cankers. Isolates were identified initially using cultural characteristics, then confirmed using sequences of
the Internal Transcribed Spacer (ITS) region using ITS1 and ITS4 primers. The
species of secondary fungi and their frequencies in cankers was variable spatially across the seven chestnut populations. Of the isolates recovered from
cankers at five separate sites in Michigan in 2013, the frequency of secondary
fungi ranged from 40% at Frankfort to 8.7% at Roscommon, with the other
three populations, County Line, Leelanau, and Missaukee County, falling within this range at 21.1%, 32% and 22.5% secondary fungi, respectively. Cankers
sampled in Maryland and West Salem, Wisconsin in 2013 yielded isolates of
secondary fungi at frequencies of 23.5% and 11%, respectively. Trichoderma
spp. and Penicillium spp. were isolated from cankers at all sites, but the frequency of these genera varied across populations. Species within both genera
have been reported to be competitive soil saprotrophs and have been used as biological control agents. Other fungi (e.g. Paraconiothyrium, Umbelopsis) were
isolated from cankers at most sites at varying frequencies. Future research will
involve re-sampling cankers to document the temporal succession of secondary fungal invaders, as well as identifying Trichoderma spp. and other commonly isolated secondary fungi to species. Poster
Proteins involved in early stages of endocytosis in Neurospora crassa
*Lara-Rojas, F., Bartnicki-Garcia, S., Mouriño-Pérez, Rosa R.
Centro de Investigación y Educación Superior de Ensenada (CICESE), Departamento de Microbiología, Ensenada, Mexico
Actin is a key component for the establishment and maintenance of the
polarized apical growth characteristic of hyphal cells. In Neurospora crassa, Factin is present throughout the hyphal cytoplasm including the core of
Spitzenkörper, whereas actin patches together with several components of the
endocytic machinery are found in the endocytic collar located in the sub-apical
region. The proximity of these endocytic sites to the apex suggests that this
process may be part of the machinery involved in apical growth. To investigate
this possibility we used deletion mutants together with fluorescent-protein tagging to characterize three proteins known to play different molecular roles during endocytosis: the adaptor protein SLA-1 and two actin binding proteins,
WASP (Wiskott - Aldrich syndrome Protein) and MYO-1 (myosin class I).
The three deletion mutants showed marked but different reductions in growth
rate, irregular branching, reduced aerial mycelia and poor or no conidiation. By
visualizing actin with the Lifeact-GFP reporter, we found that the absence of
myo-1 or sla1 alters the actin cytoskeleton, leading to periods of polarized and
isotropic growth of the hyphae. MYO-1-GFP is located in the endocytic collar
and also forms part of the actomyosin ring during septum formation as is true
of other endocytic proteins. Our findings indicate the importance of endocytic
proteins in the stability of the actin cytoskeleton and in maintaining normal hyphal morphogenesis. Symposium Presentation
New species of fungi in the plant pathogenic family Gnomoniaceae (Ascomycota) from Japan
*Lawrence, Brandy(1), Walker, Donald M.(2)
1.The University of Findlay, The College of Pharmacy, 1000 North Main St,
Findlay, OH, 45840, USA; 2.The University of Findlay, Department of Natural Sciences, 1000 N Main St, Findlay, OH, 45840, USA
Species of fungi in the family Gnomoniaceae (Diaporthales) have been
documented in deciduous forests from a worldwide distribution. Fungi in this
Continued on following page
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family have endophytic, plant pathogenic, and saprobic life styles and are considered integral members in temperate and tropical ecosystems. Species of the
Gnomoniaceae occur primarily in North America and Europe. Recent collection trips to biodiversity “hotspots” like Asia have resulted in the description of
23 new species in three genera of the Gnomoniaceae. Collection trips to Japan
during the spring-summer of 2010 and 2013 resulted in the collection of one
new monotypic genus in the Gnomoniaceae and one new species in Ophiognomonia. Species were characterized by cultural characteristics, morphology
and phylogenetic analyses of DNA sequence data from five molecular markers
including ITS, LSU, MS204, rpb2, and tef-1α. The plant associations of these
fungi represent two new host records on Platycarya strobilacea in the Juglandaceae for the new species in Ophiognomonia and Styrax obassia in the Styracaceae for the new genus. This increases the total number of species from Asia
to 25 and genera in the Gnomoniaceae to 12. Poster

Systematics and ecology of Syncephalis, a genus of ubiquitous mycoparasites
*Lazarus, Katy(1), Smith, Matthew E.(2), Benny, Gerald L.(1)
1.Univeristy of Florida, Plant Pathology, 1453 Fifield Hall, Gainesville, FL,
32611, USA; 2.University of Florida, Plant Pathology, 2517 Fifield Hall,
Gainesville, FL, 32611, USA
Members of the genus Syncephalis (Zoopagales: Piptocephalidaceae) are
ubiquitous soil fungi and obligate mycoparasites. Syncephalis species primarily attack other ‘zygomycete’ fungi but have also been recorded as parasites of
Ascomycota. Although there are approximately 65 described species, DNA sequences are thus far only available for one species (Syncephalis depressa) and
GenBank contains no ITS sequences from the genus. In order to generate a preliminary Syncephalis phylogeny and to facilitate the identification of Syncephalis environmental sequences from soil, we obtained isolates of Syncephalis species from across the USA. We created genus-specific primers and
used them to obtain SSU, ITS, and LSU rDNA sequence data from known Syncephalis species. We also used these genus-specific primers to generate environmental sequence data directly from soil. Here we present our preliminary
Syncephalis phylogeny, compare sequences from known Syncephalis species
to unknown sequences in GenBank, and report on the diversity of Syncephalis
detected directly in soils via environmental sequencing. Poster

Interactions between Fungi and Plants through Volatile Signaling: The
Effects of Volatile Organic Compounds (VOCs) Emitted by Trichoderma
on Plants
*Lee, Samantha, Hung, Richard, Bennett, Joan W.
Rutgers, The State University of New Jersey, Plant Biology and Pathology, 59
Dudley Road, Foran Hall 297 and 291A, New Brunswick, NJ, 08901, United
States
Members of one of the most frequently isolated genera of free-living soil
fungi, Trichoderma, are well studied for their ability to reduce plant disease,
promote plant growth and productivity. Previously, we demonstrated that T.
viride emitted VOCs induced growth promotion in the plant model system,
Arabidopsis thaliana. The purpose of this study was to further examine and
evaluate the effects of VOCs from several species of Trichoderma including:
T. aggressivum, T. asperellum, T. atroviride, T. brevicompactum, T.
harzianum, T. longibrachiatum, T. pseudokoningii, T. virens and T. viride (total
of 20 strains) on A. thaliana and Lycopersicum esculentum. Plants and fungi
were grown together while physically separated, allowing only the gas exchanges to occur. Plants exposed to VOCs of several species of Trichoderma
exhibited growth promotion and developmental changes including larger leaf
size, increased shoot weight, increased lateral root branching, and increased
total chlorophyll concentration. Plants exposed to VOCs emitted from T. aggressivum, T. asperellum, T. pseudokoningii, and T. viride had significant increase in total biomass and chlorophyll concentration. Interestingly, different
strains of T. asperellum induced varied responses in plants and certain strains
significantly inhibited plant growth. Real-Time qRT-PCR data shows that several auxin-related genes encoding efflux carrier, IAA, and SAUR-like proteins
in A. thaliana were affected by the exposure to Trichoderma VOCs. Using CGMS, we have identified over 100 unique compounds emitted by Trichoderma:
hydrocarbons, sesquiterpenes, terpenes, straight-chain alkenes, saturated and
unsaturated alcohols, aldehydes, ketones, aromatic compounds, and heterocyclics. A study of the differential responses of Arabidopsis to individual fungal VOCs is currently underway. Contributed Presentation
Genetic Regulation of Oxalate Metabolism in Sclerotinia sclerotiorum
*Liang, Xiaofei(1), Liberti, Daniele(2), Li, Moyi(3), Kim, Young-Tae(4),
Hutchens, Andrew(5), Wilson, Ron(1), Rollins, Jeffrey(1)
1.University of Florida, Plant Pathology, Fifield hall, PO Box 110680, Hull
Road, Gainesville, Florida, 32611-0680, United States; 2.Bayer CropScience
Nunhems Netherlands, PO Box 4005, Haelen, 6080, Netherlands; 3.Universi36 Inoculum 65(3), June 2014

ty of Florida, Department of Molecular Genetics and Microbiology,
Gainesville, Florida; 4.Environmental Biotechnology Research Centre, 125
Gwahak-Ro, Yuseong-Gu, Daejeon, 305-806, Republic of Korea; 5.University of Maryland, Medical center, 22 S. Greene Street, Baltimore, MD, USA
The successful infection of the devastating and broad host range
necrotrophic fungal plant pathogen Sclerotinia sclerotiorum involves production and secretion of oxalic acid (OA). We have characterized, a peroxisomal
carnitine acetyl transferase gene (Ss-pth2) required for metabolizing fatty acid
or 2-C carbon substrates for OA production. Its function suggests the glyoxylate cycle contributes to OA biogenesis under restricted nutrient conditions. To
further dissect the genetic regulation of OA metabolism and pathogenesis of S.
sclerotiorum, the putative oxaloacetate acetylhydrolase gene Ss-oah1 and the
putative oxalate decarboxylase genes, Ss-odc1 and Ss-odc2, were functionally
characterized. Neutral pH strongly induces Ss-oah1 transcript accumulation
and this pH induction is completely suppressed in the ambient pH signaling
mutant ΔSs-pac1. ΔSs-oah1 mutants fail to accumulate OA and show dramatically reduced virulence upon plant inoculation. These phenotypes are rescued
by complementation with the wild type Ss-oah1 gene. The Ss-odc1 and Ss-odc2
genes showed no inductive transcripts accumulation in response to either low
pH (3.0) or exogenous OA (up to 40 mM at pH 4.8). Ss-odc2 transcripts, but
not Ss-odc1transcripts, showed strong and specific induction during compound
appressorium differentiation. No growth, morphogenesis, or virulence phenotypic changes were observed for the ΔSs-odc1 mutant while ΔSs-odc2 mutants
exhibited less efficient compound appressorium differentiation, increased OA
accumulation, and significantly reduced virulence. The virulence defect of the
ΔSs-odc2 mutants could be fully restored by wounding prior to inoculation.
Taken together, our observations indicate the S. sclerotiorum infection involves
a fine-tuned regulation of OA accumulation by genetic factors regulating both
OA biogenesis and OA catabolism. Symposium Presentation

Describing species of macrofungi using differences in DNA sequence data
– a case study in Cortinarius (Agaricales)
*Liimatainen, Kare(1), Niskanen, Tuula(1), Ammirati, Joseph F.(2), Kytovuori, Ilkka(3), Dima, Balint(1)
1.University of Helsinki, Department of Biosciences, Biocenter 3, P.O. Box 65,
Helsinki, 00014, Finland; 2.University Of Washington, PO Box 351330, Seattle, WA, 98195, USA; 3.University of Helsinki, Botanical Museum, P.O Box
7, Helsinki, 00014, Finland
DNA sequencing of herbarium specimens and environmental samples
has led to the discovery of numerous fungus species, including a number of
cryptic species. Currently, the traditional system of naming species cannot effectively and efficiently provide names for newly discovered species in a timely manner. To improve this process, it already has been suggested that new
species based on environmental ITS sequences only could be described without the use of voucher specimens and morphology. At the same time, the number of undescribed species of macrofungi known based on sequences from
voucher specimens is also rather high and the process of naming them should
also be facilitated and accelerated. We discuss the possibility of describing
species based on ITS sequences only. We emphasize that it is important that the
selected DNA region be as good as or better than morphological characteristics
for delimiting species in a genus and it is relatively easy to employ by future
investigators. It is also important that ITS sequences of type materials be studied whenever technically possible to determine if species have been previously described. This approach is well suited to species rich genera such as Cortinarius where background morphological and ecological data has been
evaluated for years and many species are in need of description. Here, we present a case study of Cortinarius section Disjungendi. Poster

Hygrocybe flavescens (Kauff.) Singer – connecting the dots and resurrecting the name
*Lodge, D. Jean(1), Hughes, Karen W.(2)
1.USDA Forest Service, NRS, Center for Forest Mycology Research, Luquillo, PR, 00773-1377, USA; 2.University of Tennessee, Ecology and Evolutionary Biology, Knoxville, TN, 37920, USA
We are seeking collaborators to help resurrect the name of a wax-cap
mushroom described from Michigan as Hygrophorus puniceus var. flavescens
Kauffman in 1906. Two authors placed this North American species in synonymy with European taxa, Hygrocybe euroflavescens Kühner (1976) and H.
chlorophana var. aurantiaca Bon (1976). Hygrocybe flavescens differs from
both European taxa in having a stipe surface that is moist rather than viscid.
While a few species of Hygrocybe have amphi-Atlantic distributions, most do
not. Phylogenetic analyses by Lodge et al. (Molecular phylogeny, morphology,
pigment chemistry and ecology in Hygrophoraceae (Agaricales), Fungal Diversity, 2013, 10.1007/s13225-013-0259-0), Hughes et al. (Mycologia 2013
13-041; Evolutionary consequences of putative intra- and interspecific hyContinued on following page

bridization in agaric fungi, preliminary version published online: August 8,
2013, doi:10.3852/13-041), and Dentinger et al. (in prep.) show that while H.
chlorophana occurs in both Europe and America, it’s sister species, which corresponds morphologically to H. flavescens, is restricted to North America. To
resurrect the name H. flavescens we need to: 1) verify that Kauffman (1906)
did not cite collections or illustrations; 2) verify that the (neo-)type cited by
Hesler & Smith (Smith 1935, Whitmore Lake, Michigan, 22 June 1935) was
correctly designated, and if possible, sequence it; 3) collect, describe and sequence collections fitting the description of H. flavescens from areas near Ann
Arbor, Detroit and Petosky, Michigan that were cited by Kauffman, as well as
from Barga State Forest (north of Ann Arbor). Hassett and Zak published a
GenBank sequence of an uncultured soil clone (GU174284) that falls into our
hypothesized H. flavescens clade. Poster

Fusarium Inhabitants of Asymptomatic Wild Grasses
Lofgren, Lotus A.(1), Lasin, Praphapan(2), Roelfs, Alan(3), Corby Kistler,
H.(3)
1.University of Minnesota, Plant Pathology, 495 Borlaug Hall , 1991 Upper
Buford Circle , St. Paul, MN, 55108, USA; 2.University of Minnesota , Plant
Biological Sciences, 250 Biological Sciences, 1445 Gortner Avenue, St. Paul ,
MN, 55108, USA; 3.USDA , Cereal Disease Laboratory, 1551 Lindig Avenue,
St. Paul , MN, 55108, USA
Fusarium graminearum, the causative agent of Fusarium Head Blight on
wheat and barley and Stock Rot of maize, produces a wide range of secondary
metabolites including the mycotoxins nivalenol and deoxynivalenol. The evolutionary history and ecology of Fusarium species outside of agricultural settings is largely unknown. Because F. graminearum is thought to have evolved
in North America over the past 6 million years, grasses native to the United
States grain belt likely have had a longer evolutionary history with F. graminearum than cultivated members of the Poaceae introduced to North America by
more recent human activity. Culture based assays of Fusarium within native
grass seed revealed the presence of multiple species of the fungus. Several
species of native grasses appeared asymptomatic even though infected with
Fusarium species capable of causing disease and producing mycotoxins. It is
currently unknown if Fusarium species infecting wild grasses produce similar
mycotoxin profiles as they would when infecting agricultural plants. By investigating the alternative ecological roles that Fusarium spp. may have in nonagricultural hosts, we hope to better understand host plant response to mycotoxin diversification. Contributed Presentation

Global diversity and host evolution in a diverse clade of ectomycorrhizal
fungi (Russula, Russulales)
*Looney, Brian P.(3), Hampe, Felix(1), Ryberg, Martin(2), Sánchez-García,
Marisol(3), Matheny, Brandon(3)
1.Ghent University, Biology, K.L. Ledeganckstraat 35, Ghent, 9000, Belgium;
2.Uppsala Universitet, Organismal Biology, Evolutionsbiologiskt centrum,
Norbyv. 18D, Uppsala, 75236, Sweden; 3.University of Tennessee, Ecology &
Evolutionary Biology, 332 Hesler BIology Building & Greenhouse, Knoxville,
TN, 37996, USA
The genus Russula is a diverse ectomycorrhizal (ECM) group of basidiomycetes composed of ca. 750 described species. Members of this genus are distributed worldwide and have been reported to associate with numerous ECM
plant lineages. This study incorporates environmental sequences to estimate
global diversity of Russula and detect plant associations and their degree of specificity. Utilizing these data in conjunction with biogeographic data, we also test
whether plant association is correlated with changes in diversification rate, which
could indicate that evolution of novel plant associations is a driver of global ECM
fungi diversity and distribution. We will present a multi-gene phylogeny of Russula (nLSU, ITS, rpb1, rpb2) incorporating type species of infrageneric groups
from North America and Europe. This phylogeny is used as a phylogenetic classification framework as well as a scaffold for a supermatrix approach that incorporates environmental and identified Russula sequences accessioned in GenBank. Sequences from GenBank have been clustered using a 99% identity
criterion as well as branch-length restriction for an estimated 1,100 species-level
operational taxonomic units. A mega-phylogeny has been constructed, and metadata from GenBank entries have been extracted for geographic sampling location
and potential host association, which are mapped onto the mega-phylogeny. We
will present a summary of results from this analysis as well as progress on future
work, where a discrete trait SSE model of correlated trait evolution will be applied to our data to compare diversification rates associated with changes in host
association and geographic occurrence. Contributed Presentation

Phylogenetic Relationship Between Human Opportunistic Pathogens and
the Causative Agent of White Nose Syndrome in Bats
*Lueschow, Shiloh(1), Johnson, Lynnaun(2), Williams, Tabitha(1), Porras-Alfaro, Andrea(1)

1.Western Illinois University, Biology, Waggoner Hall, 1 University Circle,
Macomb, IL, 61455, USA; 2.Northwestern University, 2205 Tech Drive, O.T.
Hogan Hall, Room 2-144, Evanston, IL, 606208, USA
Geomyces pannorum is a common soil fungus that has been isolated as
an opportunistic human pathogen causing nail and skin infections. In addition
to Geomyces pannorum, in the last years the genus Geomyces has acquired
great importance due to the large mortality of bats caused by the fungus
Pseudogymnoascus destructans (previously described as a Geomyces species).
P. destructans is responsible for White Nose Syndrome (WNS). The phylogenetic placement of pathogenic Geomyces species in humans with respect to P.
destructans is unclear. The goal of this research was to characterize and determine the phylogenetic relationships between various Geomyces strains, isolated from humans, bats, and from the environment with respect to the bat
pathogen P. destructans using microscopy, culturing methods and two gene
markers, the ITS rDNA and MCM7 regions. A collection of 44 different isolates, 36 of which were isolated from bat wings, four from human hosts, and
four from environmental samples were characterized. All of the isolates were
psychrotolerant, including the human pathogens, while only P. destructans was
a true psychrophile. Phylogenetic analysis showed that bat swab cultures from
Illinois are closely related to multiple Pseudogymnoascus clades as well as the
Geomyces clade. Human opportunistic and environmental isolates considered
to be Geomyces pannorum cluster in the Pseudogymnoascus clade. All of the
isolates cluster with well-defined groups with the exception of three cultures
isolated from bats and one from the environment. These isolates could represent four potential new groups for the highly diverse Pseudogymnoascus
genus. Poster

Biosynthesis of Cyclic Peptide Amanita Toxins
*Luo, Hong(1), Angelos, Evan(1), Li, Xuan(2), Sgambelluri, R. Michael(1),
Smith, Miranda O.(1), Hong, Sung-Yong(1), Scott Craig, John S.(1), Walton,
Jonathan D.(1)
1.Michigan State University, Plant Research Lab, 612 Wilson Road Room 210,
E. Lansing, MI, 48824, USA; 2.Kunming University of Science and Technology, Faculty of Environmental Science and Engineering, Kunming, Yunnan,
650093, China
A subset of mushrooms of the genera Amanita, Galerina, Lepiota, and
Conocybe contains cyclic peptides, of which alpha-amanitin and related bicyclic peptides are responsible for ninety percent of all fatal mushroom poisonings. We earlier showed that the amatoxins (mainly amanitins) and related
phallotoxins are synthesized on ribosomes in A. bisporigera and G. marginata.
The primary gene products are short (34-35 amino acids) proproteins that are
initially processed by a dedicated prolyl oligopeptidase. The genome of A. bisporigera contains more than 40 sequences related to alpha-amanitin. Members
of this gene family are characterized by conserved upstream and downstream
amino acid sequences, including two invariant proline residues, flanking a six
to ten-amino acid “hypervariable” region that encodes the amino acids found
in the mature toxins (or predicted toxins). The evidence indicates that A. bisporigera has evolved a combinatorial strategy that could in principle biosynthesize billions of small cyclic peptides. In order to study the other steps in
amanitin biosynthesis, and to engineer novel cyclic peptides, we have developed an Agrobacterium-mediated transformation strategy for the amanitin-producing mushroom G. marginata, enabling us to perform reverse genetic manipulation, i.e., RNAi, gene-targeting (knockout and replacement), and gene
introduction. Here we show direct genetic evidence of GmAMA1 and GmPOPB being crucial biosynthetic genes, one P450 being responsible for hydroxylation on the Isoleucine residue, and one flavin-containing monooxygenase (FMO) likely catalyzing sulfoxidation on the cysteine residue.
Furthermore we found several regulatory genes, a putative transcription factor,
and homologs of G protein and RNA helicase, which significantly altered the
toxin production. These recent advances have allowed us to start the process of
generating novel cyclic peptides. Currently, many transformants with the
GmAMA1 gene being replaced with novel synthetic genes are being analyzed
for production of the expected products. If successful, the novel peptides will
be screened against a number of targets, including RNA polymerase (the site
of action of alpha-amanitin), membrane ion channels, pathogenic bacteria, and
cancer cell lines. Symposium Presentation
The effects of mercury on fungal phylloplane communities
*Malcolm, Katalin(1), Dighton, John(2), Barkay, Tamar(3)
1.Rutgers University, Ecology and Evolution, 57 Highway 1, New Brunswick,
NJ, 08901, USA;
2.Rutgers Pinelands Field Station, 501 Four Mile Rd, New Lisbon , NJ, 08064,
USA; 3.Rutgers University, Biochemistry and Microbiology, 76 Lipman
Drive, New Brunswick, NJ, 08901, USA
Mercury (Hg) is a highly toxic metal that is considered a global pollutant.
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The function of bacteria in the Hg cycle and Hg transformation is well documented. However, the role of fungi in the Hg cycle is less understood. Leaf surfaces (phylloplane) host a diversity of microfungi, are directly involved in the
transition from atmospheric Hg and function as a pathway for Hg to reach the
forest floor through litterfall. Our analysis examines the effect of Hg deposition
on fungal phylloplane communities and the impact of Hg on leaf litter decomposition. The fungal phylloplane communities of blueberry plants (Vaccinium
corymbosum) have been targeted for study. Hg deposition was simulated in a
laboratory greenhouse experiment by applying known concentrations of HgCl2
in a water solution to individual leaves by pipette. The concentration of the solutions provided the three treatment levels (n=3), a control (0X), a low Hg concentration representative of ambient levels (1X) and a high Hg concentration
four times higher than ambient levels (4X). Following a single application,
plants were stored under uniform greenhouse conditions in a randomized block
design and leaves were sampled over a four month period. Epiphytic fungi
were isolated, cultured on PDA and identified by morphological characteristics
and molecular techniques. Based on morphological identification, the leaves
treated with 4X Hg concentration revealed a slightly higher fungal community
diversity (p<0.1) than compared to the control leaves (0X). Pure fungal isolates
were subjected to varying concentrations of Hg amended media to determine
individual growth rates. Species tended to exhibit slower growth rates at the
highest Hg treatment (30 μM l-1) and were less affected at low to intermediate
levels (0- 20 μM l-1). Fungal resistance or tolerance to Hg was tested by measuring growth rates by pairwise competition studies. Growth inhibition during
competition is Hg concentration and fungal species dependent. At leaf-fall,
leaves were collected and litter bags (0.7g leaf material) were deployed in the
forest to determine the impact of Hg on decomposition rates. Ambient level Hg
treated leaves (1X) decomposed faster than 0X leaves initially (90 days), and
more rapidly than 4X leaves after one year. The greenhouse study was repeated in year two with modifications to the Hg treatments (0X, 4X, 10X and 20X).
Contributed Presentation

Evolutionary histories of fungi are reflected in their continental-scale biogeography
Treseder, Kathleen(1), *Maltz, Mia Rose(1), Hawkins, Bradford(1), Noah,
Fierer(2), Jason , Stajich(3), Krista, McGuire(4)
1. University of California, Irvine, Ecology and Evolutionary Biology, Irvine,
CA, 92697, USA; 2.University of Colorado, CIRES, Boulder, CO, USA;
3.University of California, Riverside, Plant Pathology and Microbiology,
Riverside, CA, USA; 4.Barnard College, Columbia University, New York ,
NY, USA
Although fungal communities are known to vary along latitudinal gradients, mechanisms underlying this pattern are not well-understood. We used
high-throughput sequencing to examine the continental-scale distributions of
soil fungi and their relation to evolutionary history. We tested the Tropical
Conservatism Hypothesis, which predicts that ancestral fungal groups should
be more restricted to tropical latitudes and conditions than would more recently-derived groups. We found support for this hypothesis in that older phyla preferred significantly lower latitudes and warmer, wetter conditions than did
younger phyla. Moreover, environmental preferences differed most strongly
between the Cryptomycota, Chytridiomycota, and Blastocladiomycota clades
compared to those that evolved later, possibly because the older phyla possess
a zoospore stage that is vulnerable to cold and drought, whereas the younger
phyla retain protective cell walls throughout their life cycle. Our study provides
novel evidence that the Tropical Conservatism Hypothesis applies to microbes
as well as plants and animals. Symposium Presentation

GATA-dependent glutaminolysis drives appressorium formation by the
blast fungus Magnaporthe oryzae
*Marroquin-Guzman, Margarita R., Wilson, Richard
University of Nebraska-Lincoln, Plant Pathology, 406I Plant Sciences Hall,
East Campus, Lincoln, NE, 68583, USA
The GATA-family transcription factor ASD4 was previously shown to be
required for appressoria formation and pathogenicity by the devastating rice
blast fungus Magnaporthe oryzae. Using molecular genetics and biochemical
approaches, we attempted to identify the underlying mechanisms governing
ASD4-dependent regulation of appressorium formation, and how they might
connect to other cellular signaling pathways. We found that Δasd4 mutant
strains express a cryptic glutamine synthetase-encoding gene, GLN1, which is
normally silent in wild type and results in elevated intracellular glutamine levels in Δasd4 mutants. Deleting GLN1 in Δasd4 restored intracellular glutamine
levels and permitted appressoria formation. The TOR kinase pathway is activated in yeast in response to glutamine sufficiency signals, and we found appressorial development was restored in Δasd4 mutants by adding the specific
TOR kinase inhibitor rapamycin. However, appressorium formation in Δasd4
mutant strains was not restored by treatment with monobutyryl cyclic AMP
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(cAMP), thus placing TOR downstream of the cAMP/cPKA signaling pathway
during appressorium development. Together, these results suggest that the
modulation of intracellular glutamine levels by ASD4 control of GLN1 expression impacts appressoria formation via the TOR signaling pathway. This is the
first report indicating that TOR is a negative-acting regulator of appressoria formation in M. oryzae, thus adding to our knowledge about how these specialized infection cells develop. Symposium Presentation

A New Basal Oomycete with Isogamous Sexual Reproduction
*Martin, W. Wallace
Randolph-Macon College, Department of Biology, P.O. Box 5005, Ashland,
VA, 23005, USA
An unusual oomycete was isolated from moribund simuliid adults collected from a Virginia stream. The organism produces large contorted hyphae
in a variety of common media and mostly endobiotic growth when dead insects
are used as a food source. In asexual reproduction portions of hyphae are converted into elongate zoosporangia by the formation of septa. Zoosporogenesis
is similar to that reported for Crypticola (Atkinsiella) entomophaga in which a
contraction of zoosporangial protoplasm to the center is followed by slow
cleavage of flagellated cells. Following a period of swarming within the
zoosporangium, the biflagellate zoospores are released through one or more
narrow discharge tubes. An unusual form of sexual reproduction has been observed that bears some superficial resemblance to that occurring in conjugating
green algae. In older cultures portions of elongate hyphae may be converted
into many rounded and thin-walled isogametes. In some cases in which two hyphae are in close proximity, fertilization tubes are produced by gametes of one
hypha which pass through the walls of both hyphae and contact gametes in the
adjacent hypha. The fertilized gametes contained in the “receiving” hypha develop into thick-walled cells with eccentric content. In addition to a “scalariform” pattern of sexuality, gametes in one region of a hypha may develop fertilization tubes that pass laterally to fertilize gametes in another region of the
same hypha. A preliminary study comparing the SSU and LSU rDNA of this
organism with other oomycetes has revealed that it is most closely related
to Apodachyla and Atkinsiella dubia. Poster
Fungal-fungal interactions structure populations and communities
*May, Georgiana, Nelson, Paul
University of Minnesota, Ecology, Evolution and Behavior, 100 Ecology
Bldg., Saint Paul, MN, 55108, USA
Fungi are ubiquitous in nature. For symbiotic fungi living within plants,
we have little understanding of the impact of equally ubiquitous interactions
among symbionts, and with their hosts, structure microbial populations and
communities. Here, we report on models and experiments to better predict the
outcomes of fungal-fungal interactions within a plant and the consequences for
evolution of the host-symbiont evolution. In models, we find that microbial interactions within hosts need not drive evolution of greater virulence toward the
host as is often predicted. The evolution of virulence in one symbiont is constrained if co-occurring symbionts do not entirely share the costs of a pathogen
toward the host. Such situations might arise if one organism acts as a defensive
symbiont or more broadly, restricts costs of the pathogen to survival of the
symbiont. We use empirical results to test these predictions and report results
for fitness consequences of fungal interactions within hosts as well as mechanisms of fungal-fungal and fungal-plant interactions. Modeling and experimental results suggest that realistic conditions exist under which microbial interactions within hosts may lead to lower rather than greater, virulence in
pathogens. Symposium Presentation
Predicting the realized niche by modeling fungal competitive ability
*Maynard, Daniel S.(1), Crowther, Thomas W.(1), Leonard, Kenneth E.(2),
Bradford, Mark A(1)
Yale University, School of Forestry and Environmental Studies, 370 Prospect
St, New Haven, CT, 06511, USA; 2.University of Georgia, Odum School of
Ecology, Athens, GA, 30602, USA
Competition is a dominant process structuring fungal communities, yet
the myriad ways in which fungi compete and the high diversity of fungi in
many ecosystems hinder attempts to predict competitive outcomes from individual species’ performances. We present a conceptual and mathematical
framework that enables us to model a fungus’ individual competitive ability
along a two-dimensional gradient of varying C and N concentrations. We validate this model using a simplified system of two isogenic strains of wild-type
Saccharomyces cerevisiae yeast, and show that the outcomes of their competitive interactions are robustly predicted via the differences in their individual
competitive abilities (in this case, growth rate) at each point along the environmental gradient. We further induce microevoluation in the yeast strains by
growing them under various nutrient limitations for >240 generations; the
Continued on following page

model likewise predicts the competitive outcomes of these novel species interactions (among both ancestor and descendent populations) from their individual performances across the C and N gradients. These results show that the appropriate selection of the competitive trait (or “performance currency”; sensu
McGill et al. 2006) along an environmental gradient can be used to predict a
fungus’ realized niche – subject to competition – from the relative competitive
abilities of each species in the community. This approach contrasts with traditional competition theory (i.e., the ability of a species to “draw down” the resource to a lower level than its competitor), and is more likely realistic for those
fungi that compete for space or resources through direct combat. Contributed
Presentation
Effects of bacteria within fungal hyphae on the function of orchid mycorrhizae
*McCormick, Melissa(1), Hauser, Wesley(2), Whigham, Dennis(1)
1.Smithsonian Institution, Smithsonian Environmental Research Center, 647
Contees Wharf Rd., Edgewater, MD, 21037, USA; 2.Wabash College, Department of Biology, 301 W. Wabash Avenue, Crawfordsville, IN, 47933, USA
Mycorrhizal fungi are a fundamental component of nearly all terrestrial
ecosystems, creating the critical link between above- and below-ground systems. There is now increasing evidence that bacteria living within fungal hyphae are widespread and may be an important element that drives the development of mycorrhizal associations. Among mycorrhizal fungi, endobacteria
have been reported from arbuscular and ectomycorrhizal fungi but not from orchid mycorrhizal fungi. Most mycorrhizal fungi can be difficult to work with
in the laboratory because they are obligately associated with plants. In contrast,
many orchid mycorrhizal fungi are only facultatively associated with plants
and can be grown in the laboratory; thus making it possible to conduct experiments to better understand the ecology and physiology of endobacteria, with a
goal of determining the roles each of three components (i.e., endobacteria,
fungi, plants) in the relationship. Given the diversity of orchid mycorrhizal
fungi, studies of endobacteria-fungal relationships also have the potential to enrich our understanding of evolutionary relationships. We used a combination of
live/dead staining and fluorescent in-situ hybridization (FISH) to visualize endobacteria in orchid mycorrhizal fungi. Viable bacteria were found within living hyphae of multiple orchid mycorrhizal fungi belonging to the genera Tulasnella and Ceratobasidium. We used DNA sequencing of the ribosomal
small subunit to determine that the endobacteria are diverse in fungi that were
freshly isolated from orchid mycorrhizae, but were often lacking in fungal cultures that had been maintained in the laboratory for multiple years. This suggested that endobacteria may be lost during long-term storage that relies on periodic sub-culturing of the fungi. This loss occurred preferentially with
transfers of the growing edge of mycelia on antibiotic plates. This loss of endobacteria from our orchid-mycorrhizal cultures was also associated with significantly lower fungal growth rates and ability to support the germination of
orchid seeds and the growth of protocorms. The loss of endobacteria may explain the loss of mycorrhizal functionality that has been observed in orchid mycorrhizal fungi after significant time in culture. This also supports the possibility of using orchid mycorrhizal fungi with endobacteria as a model system for
developing a better understanding of the role of endobacteria in mycorrhizal
functioning. Contributed Presentation

Multiple phylogenetic species of morels (Morchella) occur in landscape
settings in the Pacific Northwest
*McCotter, Sean, Aujla, Iqbal, Garfinkel, Andrea, Jardini, Teresa, Mullahy,
Sean, Xia, Chongjing, Adams, Michael, Carris, Lori, Peever, Tobin
1.Washington State University, Department of Plant Pathology, Advanced
Fungal Biology Class, Pullman, WA, 99164-6430, USA
Recent advancements in phylogenetic species recognition of morels
(Morchella spp.) have resulted in a major reorganization of the understanding
of taxonomy and distribution of this edible ascomycete. Despite renewed interest in the evolutionary history of morels, our knowledge of ecological associations, relatedness, and morphology of this group is incomplete, especially
among morels that inhabit landscape settings. Phylogenetic and morphological
approaches were used to characterize a sample of morels collected from landscape settings in Idaho, Washington, and British Columbia, Canada. This sample formed the basis of a class project by graduate students enrolled in Plant
Pathology 526 “Advanced Fungal Biology” at Washington State University.
Phylogenetic analyses of RNA polymerase 1, RNA polymerase 2, 28S ribosomal subunit, and elongation factor 1-α sequence data were used to identify and
compare specimens to described morel species. Additionally, light and scanning electron microscopy were used to characterize ascospore wall ornamentation of representative specimens. Sampled landscape morels belonged to several phylogenetic species of black morels, including M. importuna, M.
brunnea, and M. populiphila. While M. importuna has previously been recognized as a landscape morel, M. brunnea and M. populiphila have generally

been associated with forest habitats. Our results suggest that ecological associations of some morel species may be more diverse than previously thought. Microscopic examination of ascospores demonstrated that the spore walls of the
three species were striate to wrinkled, in contrast to species descriptions indicating that they are smooth-walled. This study contributes to our understanding
of morel diversity that occurs in landscape settings. Poster

The bipolar-mating wheat bunt pathogen, Tilletia caries, possesses an unusual complement of mating genes
*McCotter, Sean W.(1), Humann, Jodi L.(2), Main, Dorrie(2), Okubara, Patricia A.(1), Carris, Lori(1), Castlebury, Lisa A.(3)
1.Washington State University, Plant Pathology, PO Box 646430, Washington
State University, Pullman, WA, 99164-6430, USA; 2.Washington State University, Horticulture, PO Box 646414, Washington State University, Pullman,
WA, 99164-6414, USA; 3.USDA Agricultural Research Service, Systematic
Mycology and Microbiology, 10300 Baltimore Avenue, BLDG 010A BARCWEST, Beltsville, MD, 20705-0000, USA
The genus Tilletia (Basidiomycota, Ustilaginomycotina,) includes common, dwarf and Karnal bunt pathogens of wheat. The role of the mating system is of fundamental importance in the bunt life cycle and to pathogenicity because mating is a prerequisite for plant infection. Mating systems in
Basidiomycota are termed bipolar in the case of mating-gene (MAT) linkage
and tetrapolar in the case of non-linkage. In bipolar mating members of Ustilaginomycotina such as Ustilago hordei, MAT-genes are organized into two
subloci, one encoding two homeodomain transcription factors and the other encoding pheromones and a G-protein-coupled pheromone receptor. Different
mating types possess alleles of alternative specificity at these subloci which determine sexual compatibility. These MAT-genes have thus far not been molecularly characterized in Tilletiales. Prior studies utilizing crosses identified a
bipolar mating system in wheat bunt species; two mating type alleles were
identified in common bunt species T. caries and T. laevis and multiple alleles
were identified in dwarf and Karnal bunt species T. contraversa and T. indica.
The objectives of this study were identification and characterization of genes at
the mating locus in T. caries. Whole genome sequencing of T. caries strain 517
on PacBio RS and Roche 454 platforms was followed by assembly with Allora (PacBio SMRT-analysis) and gene prediction with FGENESH and AUGUSTUS algorithms. A homology-based approach was used to identify the
two MAT-subloci. Each sublocus was re-sequenced with Sanger sequencing to
verify assembly accuracy. Putative pheromone precursor and pheromone receptor orthologs as well as three putative homeodomain transcription factors
(one bE and two bW orthologs), were annotated in silico. Intron-exon splice
sites are currently being verified via PCR using cDNA. MAT-gene transcripts
are being quantified in vitro via RT-qPCR. Additional avenues of research include further PacBio sequencing of strain 517 to increase coverage and resolve
single chromosomes, the construction of heterologous system assays to verify
function of the homeodomain transcription factors in vivo and sequencing of
MAT-genes in a strain of compatible mating type to T. caries 517. We hypothesize that the compatible mating type will possess the reciprocal arrangement of homeodomain transcription factors at the MAT-b sublocus (i.e. two bE
and one bW gene). The possible presence of three homeodomain transcription
factors at the MAT-b sublocus instead of the classical two gene system found
in other smut fungi is unprecedented and demands further investigation, especially regarding the relative levels of expression for these genes. Poster

The dark side of fungal domestication
*McDonald, Bruce A.
Institute of Integrative Biology, ETH, Plant Pathology Group, Universitatstrasse 2, Zurich 8092, Switerland
The invention of agriculture ~12,000 years ago set the stage for the development of civilization by enabling human populations to become sedentary
and expand exponentially. The expansion of agriculture was accompanied by
profound transformations of ecosystems globally as natural ecosystems were
converted into agricultural ecosystems to feed the burgeoning human population. The domestication of the plants and animals grown in agroecosystems to
feed humans has been well documented. The domestication of some fungi (notably beer and bread yeast as well as edible mushrooms) to enhance food production is also apparent. It now appears that domestication of plants was accompanied in many cases by domestication of their corresponding pathogens,
leading to the emergence of host-specialized plant pathogens that are highly
adapted and very damaging in many agroecosystems. Similar processes are
likely to have occurred in domesticated animals and perhaps in human populations. The effect of domestication on particular traits and identification of the
associated genes has resulted from intensive study of domesticated plants and
animals, often through research programs supporting breeding efforts that aim
to further improve valuable agricultural traits. It is likely that plant domesticaContinued on following page
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tion, operating in conjunction with agroecosystem properties that facilitate
rapid pathogen evolution, has favored characteristic genetic and genomic
changes that have enabled the emergence of “domesticated” pathogen populations. One characteristic that may have been favored during pathogen evolution
in agroecosystems is the development of an accessory genomic compartment
that can evolve more quickly than the core genome, creating a two-speed
genome. Karling Lecture

Emerging epidemic: correlation of Phomopsis spp. with spruce decline in
the Lower Peninsula of Michigan
*McTavish, Christine Kay(1), Fulbright, Dennis W(2), Jarosz, Andrew M(1)
1.Michigan State University, Plant Biology, 612 Wilson Rd, 143 Plant Biology, East Lansing, MI, 48824, USA; 2.Michigan State University, Plant, Soil,
and Microbial Sciences, 612 Wilson Rd rm 158, East Lansing, MI, 48824,
USA
Recently, landscape spruce trees have experienced a sudden increase in
the incidence and severity of branch death, tip blight, and needle drop symptoms throughout the lower peninsula of Michigan. While known spruce diseases cause a few of these symptoms individually, no known pathogen causes
the full range of symptoms that characterizes the current epidemic on both juvenile and mature trees that we are calling spruce decline. Decline begins at the
bottom of a tree and spreads upward, starting with the loss of needles more than
a year old on a branch, and progresses through the death of lateral shoots until
the whole branch dies. Curiously, there are no outward signs of pathogen infection. Only when the top layer of bark is removed can cankers be found on
dying branches. In 2013, a survey of these infected branches was conducted at
24 sites across the Lower Peninsula of Michigan. Over 400 cankers were sampled at these sites with 8 trees sampled per site, one branch per tree was collected, and isolates were obtained from at least two cankers per branch. The
most commonly isolated potential pathogens from cankers were Phomopsis
spp. (48%), followed by Diplodia sp. (26%). In contrast, Cytospora kunzei, the
spruce pathogen already known to kill branches, was isolated from only 2% of
the cankers. Future work includes identifying Phomopsis and Diplodia to
species using DNA sequencing of the ITS region, as well as Phomopsis disease
screening trials that will determine the level of susceptibility within and among
various spruce species. Poster

Evolutionary relationships of the clavarioid mushroom genus Lentaria
*Methven, Andrew S.(1), Miller, Andrew N.(2)
1.Eastern Illinois University, Biological Sciences, 600 Lincoln Ave,
Charleston, IL, 61920, USA; 2.Illinois Natural History Survey, University of
Illinois, Botany, 1816 S. Oak St., Champaign, IL, 61820, USA
The genus Lentaria includes a group of clavarioid mushrooms most commonly collected on rotten wood in late summer and fall in northern, boreal,
coniferous forests throughout North America. Although the habitat and macroscopic features of the basidiomes of Lentaria are similar to those found in subgenus Lentoramaria in the genus Ramaria, the microscopic features are similar to those found in subgenus Ligulus in the genus Clavariadelphus which
features smooth, narrowly elongated basidiospores. While previous phylogenetic work has clearly defined the Phallomycetidae, resolution of the clavarioid members of the clade has remained elusive. The working hypothesis for
this project is that the genus Lentaria is more closely aligned phylogenetically
with subgenus Ligulus in Clavariadelphus. Two nuclear ribosomal genes, the
28S large subunit (LSU) and the internal transcribed spacer (ITS), will be amplified, sequenced and analyzed in an evolutionary context to resolve the phylogenetic position of Lentaria relative to Clavariadelphus and Ramaria and
provide a better understanding of the evolution of the clavarioid growth form
within the Phallomycetidae. Poster

Investigating the Relationships between Varying Filter Media and Microbial Populations in Biofiltration Processes
*Mickelson, Emily
University of Minnesota-Twin Cities, Bioproducts & Biosystems Engineering,
2004 Folwell Avenue, St. Paul, MN, 55108, USA
Livestock production and manure management emit large amounts of
odorous and hazardous emissions into the atmosphere. These emissions impair
local air quality, lead to regional acid deposition, and are a major global source
of greenhouse gases. Biofilters are a low-cost technology composed of microbial communities growing on porous substrates, typically wood chips, that capture and degrade these complex emissions as they permeate the biofilter
media. While over 90% reductions are possible for some emissions, long-term
performance can be significantly reduced by media degradation by fungal
saprobes. By investigating the relationship between media composition and
decay rates in a biofilter, high organic nitrogen content was identified as a potential driver of reduced media life. To test this, hardwood and softwood chips
were infused with various concentrations of nitrogen and were decayed in soil
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block jars inoculated with Pleurotus ostreatus. Results suggest the decreased
C:N ratio can affect degradation rates by this white rot fungus. Leaching tests,
however, show some loss of nitrogen in the treatments. Further work is underway to explore the relationship between media type, fungal abundance in, and
decay of biofilter media. Poster

Genetic diversity of Monilinia vaccinii-corymbosi sampled from apothecia
and infected blueberry fruit.
Miller, Megan E., Burchhardt, Kathleen M., *Cubeta, Marc A.
North Carolina State University, Plant Pathology, Center for Integrated Fungal
Research, 851 Main Campus Drive, Raleigh, NC, 27606, USA
The fungus Monilinia vaccinii-corymbosi (Mvc) causes disease of blueberry flowers, fruits and shoots. Recent population genetics studies conducted
in our laboratory have provided evidence for random mating and possible inbreeding and/or self-fertilization in field populations of Mvc sampled in the
continental US. To better understand how the reproductive biology of Mvc
contributes to the genetic diversity of field populations, Mvc was sampled from
individual locules of infected blueberry fruits and apothecia produced on overwintering pseudosclerotia. Genomic DNA was extracted from pure cultures of
the fungus and amplified with PCR using eight Mvc specific microsatellite
primers. Amplified PCR products were analyzed to determine the number of
alleles per locus and identify multilocus haplotypes (MLHs). Three to seven
alleles were found among the eight loci examined and 26 MLHs were identified from 66 isolates of Mvc sampled from individual locules of 24 blueberries.
At least two genetically unique MLHs of Mvc were detected within seven individual infected blueberry fruits arbitrarily sampled from eight blueberry
bushes. Fifty-four MLHs were identified from 125 single ascospore isolates of
Mvc sampled from 12 apothecia. Single ascospore isolates analyzed from
seven apothecia had identical MLHs, while at least two genetically distinct
MLHs were detected from analyzing isolates from five apothecia. Tests for
linkage disequilibrium suggested that genetically diverse ascospore progeny
were the product of sexual recombination. Our study is the first to suggest both
outcrossing and self-fertilizing capabilities in Mvc and the presence of genetic
diversity within apothecia and individual infected fruit. Contributed Presentation

Turn on your love light: A heritability study using eGFP-transformed Aspergillus flavus
*Moore, Geromy
United States Department of Agriculture-ARS, Food and Feed Safety Research, 1100 Robert E Lee Blvd, New Orleans, LA, 70124, USA
Inoculation of agricultural fields with non-aflatoxigenic Aspergillus
flavus appears to be the preferred method for pre-harvest biocontrol of aflatoxin contamination of corn, cottonseed, and peanut. The reasons for using these
A. flavus strains are beliefs that they (1) maintain persistent control in the field,
and (2) are incapable of out-crossing. What is needed is a means of easily tracking field-released biocontrol strains to study their movement and longevity. Incorporating a naturally-occurring target, such as enhanced green fluorescent
protein (eGFP), into a biocontrol strain might allow us to easily follow its activity in a field setting. The success of long-term field testing of eGFP-expressing A. flavus strains depends on their ability to maintain fluorescence
throughout multiple generations of growth. Additionally, to ensure accurate
tracking of the fluorescent atoxigenic strain, the likelihood of their out-crossing
with individuals from the native population should be determined. In vitro mating experiments paired each of six different eGFP-transformed atoxigenic
strains with a toxigenic A. flavus isolate that has proven fecundity in previous
mating experiments. Results indicate that the eGFP gene, and possibly the aflatoxin cluster, is heritable by the F1 progeny. Not all cultured ascospores were
fluorescent, but subsequent out-growth arising from a single fluorescent ascospore exhibited fluorescence similar to the eGFP parent. Observed mixedfluorescence among conidia in a single chain suggests heterokaryosis at the
moment of conidiogenesis. Mycotoxin assays showed that some fluorescent F1
individuals produce aflatoxin and/or cyclopiazonic acid (CPA) and would indicate they are recombinant offspring. These findings lend support to concerns
that atoxigenic strains introduced into field environments are not impervious to
genetic recombination which could pose a risk of increasing aflatoxin contamination in treated fields. Poster
High-throughput sequencing reveals diverse fungal communities associated with lignin decomposition in seasonally dry forests of the Yucatan
Peninsula
*Morgan, Benjamin, Egerton-Warburton, Louise
Chicago Botanic Gardens, Plant Science and Conservation, 1000 Lake Cook
Rd, Glencoe, IL, 60022, United States
Plant litter decomposition is a critical step in the formation of soil organContinued on following page

ic matter, the mineralization of organic nutrients, and the carbon balance in terrestrial ecosystems. Decomposition is generally negatively correlated with the
concentration of lignin, a group of complex aromatic polymers present in plant
cell walls that is recalcitrant to degradation, and can only be modified by enzymes produced by white-rot fungi primarily in the Basidiomycota. However,
little is known about the composition of in situ fungal communities associated
with lignin degradation, and studies to date have largely examined communities in temperate and boreal systems. This project examined the diversity and
gene products of a tropical lignin degrading community to identify keystone
species and their functions. Our focus is the dry seasonal tropical forest where
the turnover of plant litter is rapid, and microbial diversity is immense but
largely unexplored. We selected for lignin decomposing communities by placing in situ traps with lignin alkali medium at a minimally managed forest site
in the Yucatan Peninsula for five months during the wet season, and surveyed
taxonomic and functional genetic diversity using high-throughput ITS and
metagenome sequencing on Illumina platforms. ITS sequencing identified
highly diverse decomposer communities, with 200-2000 OTUs per sample,
spanning nearly 300 genera. Most samples were dominated by Basidiomycota,
including well-known lignin degrading fungi such as Geastrum species and
taxa in the Polyporaceae. However, we also observed ectomycorrhizal taxa including Russula and Suillus species, as well as a large diversity of Ascomycota. These results suggest that rapid, complete decomposition of lignocellulose
in nature requires complex species assemblages. Further analyses of metagenomic data will identify potential combinations of gene products that contribute to decomposition. Poster

Developing Consolidated Bioprocessing Competent Saccharomyces cerevisiae through the Optimized Expression of Fungal Cellulases
*Mougharbel, Lina, Ostadjoo, Saghayegh, Lagu, Sonali, Martin, Vincent,
Powlowski, Justin, Storms, Reginald
Concordia University, Department of Biology, 7141 Sherbrooke ST W, Montreal, QC, H4B 1R6, Canada
Cellulose is the world’s most abundant renewable carbon source.
Presently, cellulosic ethanol production requires three reactors, one for the production of cellulase enzymes, one for the enzymatic hydrolysis of cellulose
polymers into glucose, and another for the fermentation of glucose. In consolidated bioprocessing (CBP), cellulase enzyme production, hydrolysis and fermentation are carried out by a single microbe or a mixed stable culture in a single reaction vessel. Our goal is to engineer CBP-competent Saccharomyces
cerevisiae strains for ethanol production. Towards this goal, we began by
screening over 500 fungal cDNA and gDNA derived genes for β-glucosidases,
endoglucanases (EGs) and cellobiohydrolases (CBHs) that could be functionally expressed in S. cerevisiae. The sequence of the coding regions of the top
performing β-glucosidase, 5 best EGs and 3 best CBHs were optimized for expression in S. cerevisiae. The native signal peptides of the top performing enzymes were replaced with the Matα-pre or Matα-prepro signal peptide and the
effect on expression levels compared with that of the native signal peptides. Expression levels were increased up to 16-fold and 10-fold by coding region optimization and signal peptide replacement, respectively. These 5 EGs were individually integrated into the yeast genome or expressed from a multi copy
autonomously replicating plasmid using a strain that also expressed the β-glucosidase. Several S. cerevisiae transformants with integrated copies of the EGs
were able to grow well on carboxymethylcellulose (CMC) as the sole carbon
source. Presently we are integrating coding region optimized CBHs into several of the above yeast isolates that grew efficiently on CMC. Transformants harboring integrated copies of the CBHs will be screened for their ability to grow
using pretreated cellulosic substrates as the sole carbon source. Poster

Mainstreaming Fungal Conservation
*Mueller, Gregory M.(1), Dahlberg, Anders(2)
1.Chicago Botanic Garden, Conservation Science, 1000 Lake Cook Road,
Glencoe, IL, 60022, USA;2.Swedish University of Agricultural Sciences,
Swedish Species Information Center , P.O. Box 7007, Uppsala, SE-750 07,
Sweden
Fungal conservation is a relatively new focus for both the mycological
and conservation community. Yet, major strides are being made. Protocols and
assumptions for red listing various groups of fungi were revised during a recent
workshop held in Sweden in which the conservation status of a significant
number of fungi were assessed and proposed for inclusion on the IUCN Global Red List. Gaps in our knowledge of fungal diversity, distributions, phenology, and responses to threats will continue to pose significant challenges to fungal conservation initiatives for the foreseeable future and beyond, but we have
sufficient knowledge on a increasing number of species to enable fungi and
mycologists to play a larger role in regional, national, and global fungal conservation activities. Contributed Presentation

On living with family: Factors affecting the vertical distribution of the ectomycorrhizal sister species Rhizopogon vinicolor and Rhizopogon vesiculosus in soil
*Mujic, Alija Bajro(1), Kennedy, Peter G.(2), Durall, Daniel M.(3), Spatafora,
Joseph W.(1)
1.Oregon State University, Department of Botany and Plant Pathology, 2082
Cordley Hall, Corvallis, OR, 97331-2902, USA; 2.University of Minnesota ,
Plant Biology, 1445 Gortner Ave., 250 Biological Science Center, St. Paul,
MN, 55108, United States; 3.University of British Columbia, Biology, 3333
University Way, Science Building, Kelowna, BC, V1V 1V7, Canada
Rhizopogon vinicolor and R. vesiculosus (Boletales : Rhizopogonaceae)
are sister species that share a sympatric range in the North American Pacific
Northwest. These fungi form obligate ectomycorrhizal (EM) associations with
a single host tree, Pseudotsuga menziesii (Douglas fir), and occupy a codominant role within the EM fungal community of Northwestern P. menziesii
forests. Though they are detected at nearly equal frequencies where they cooccur, these fungi differ dramatically in life history. Rhizopogon vesiculosus produces larger genets, on average, than R. vinicolor that traverse a greater breadth
as well as depth of the soil. Vertical partitioning occurs when both species occupy the same column of soil, with R. vinicolor occupying the upper organic
horizon and R. vesiculosus occupying the lower mineral horizon. Hypotheses
for these distribution patterns include either preference for particular edaphic
factors or competitive displacement. To test these two hypotheses, we conducted growth chamber experiments in which the effects of soil strata and competition were experimentally manipulated. Soil was harvested from a site
where these Rhizopogon species co-occur, separated into organic (0 – 7.5 cm)
and mineral (7.5 – 15 cm) soil strata, and steam sterilized to remove endogenous fungal inoculum. Soil was allocated to pots as either a mix of the two strata, a single strata, or in a configuration mimicking the natural setting. Inoculum
of one or both species were introduced into sterilized soil using spores from
wild harvested sporocarps. Seeds of P. menziesii were planted into each pot and
allowed to grow for seven months. The presence of the two species on EM root
tips was detected using PCR amplification of the ITS rDNA region and
species-specific microsatellite markers. Our findings suggest that edaphic properties of the two soil strata are not correlated with the observed depth distributions of these two species. In homogenized soils, R. vesiculosus completely excluded R. vinicolor from colonizing seedlings, suggesting the depth
partitioning of these two species is more likely related to competitive interactions. However, when similar competitive interactions were run in stratified
soil samples, there was greater variation in outcomes, with some colonization
by R. vinicolor. This latter result suggests that while strata may not affect the
fundamental niche breadth of either species, it may facilitate species coexistence by changing local competitive outcomes. Collectively, our results provide the first experimental evidence showing that biotic interactions interact
with edaphic properties to drive the vertical depth partitioning patterns observed among EM fungi. Symposium Presentation

Convergent regulatory evolution underlies the repeated appearance of
yeast-like fungi
*Nagy, Laszlo, Hibbett, David
Clark University, Biology Department, 950 Main Street, Worcester, MA,
01610, USA
Yeasts make up a polyphyletic assemblage of species with a pronounced
unicellular phase in their lifestyle. They evolved several times in distantly related clades, in both the Asco- and Basidiomycota, yet the genetic bases of their
evolution is not known. Phenotypic simplification associated with massive
genome contractions is an attractive explanation, however, it fails to explain the
level of similarity in the developmental program of distantly related yeast
clades. Here, we show that the potential to develop yeast forms arose early in
fungal evolution and has been conserved but latent in most clades. Yeast-like
growth became the dominant growth form independently in multiple clades;
these clades share the genes involved in yeast-like growth, which explains the
similarities between unrelated yeast species. Our data suggest that the potential
for yeast-like growth became pronounced most likely via parallel diversification of Zn-cluster transcription factors, a fungal-specific family involved in regulating yeast-filamentous switches. We conclude that convergent evolution of
yeasts happened via a single origin of the genes involved in yeast-like growth,
followed by repeated modification of their regulation is disparate clades, which
ultimately led to clades of predominantly yeast-like fungi. Contributed Presentation
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Insights into the evolutionary origins of the white-rot decay apparatus in
Basidiomycetes
*Nagy, Laszlo, Hibbett, David
Clark University, Biology Department, 950 Main Street, Worcester, MA,
01610, USA
The Basidiomycetes have evolved the most powerful enzymatic apparatus to attack wood. Recent studies suggest that white rot, i.e. the ability to break
down both lignin and cellulose compounds of wood, evolved around the same
time as the divergence of Agaricomycetes (mushroom-forming fungi) and
Dacrymycetes (certain jelly fungi), and that lignocellulose decomposing enzymes shows a significant diversification in white rot lineages and gene loss in
brown rot lineages. However, detailed genome-based analyses of the early
events of the evolution of lignocellulose decomposing enzyme families have
not been carried out so far. We have analyzed and reconstructed the evolutionary diversification of decay-related gene families in 62 complete genomes of
fungi, with a focus on early diverging basidiomycetes in the Auriculariales,
Trechisporales, Cantharellales and Dacrymycetes. Our dataset combines new
whole genome sequences of Exidia glandulosa (Auriculariales), Sistotremastrum suecicum, S. niveo-cremeum (Trechisporales), Calocera viscosa, C.
cornea (Dacrymycetales), Daedalea quercina (Polyporales) with previously
sequenced genomes. Our sampling covers all but four currently recognized orders of the Agaricomycetes and provides the first opportunity to evaluate the
phylogenetic position of the Trechisporales and the relationships between
early-diverging basidiomycete orders using phylogenomic datasets. We assembled multigene datasets from gene families without deep paralogs, resulting combined alignments with 665 to 811 genes. We are analyzing the phylogenetic relationships within decay-related gene families and perform gene tree
– species tree reconciliations to reconstruct the dynamics of copy-number evolution in these gene families and localize the the expansion of white-rot related
enzymes to the species phylogeny using genomic methods. Contributed Presentation

The Cantino and Emerson Legacies in Experimental Mycology
*Natvig, Don
University of New Mexico, Department of Biology, Castetter Hall, Albuquerque, New Mexico, 87131, United States
Ralph Emerson and Edward Cantino (Emerson’s first graduate student)
both began their mycological careers as doctoral students studying uniflagellate
fungi. Emerson’s work with Allomyces led to species in the genus becoming
important experimental organisms for biochemical and genetic studies, as well
as popular subjects for botany and mycology textbooks. Cantino’s Ph.D. work
focused on Blastocladia pringsheimii, but he soon turned his attention to Blastocladiella, which he and his students studied for several decades. From the beginning, the Emerson-Cantino partnership had a strong focus on physiology,
especially with respect to nutrition and the role of oxygen. Their early publications were densely packed with elegantly conceived and carefully executed experiments, and for the remainder of both careers there would be an emphasis
on the experimental side of fungal biology. Cantino and his students went on
to study the connections between physiology, cell biology and development.
Cantino eventually created and served as first editor for the journal Experimental Mycology, now Fungal Genetics and Biology. The roots of experimental mycology in the Emerson and Cantino laboratories dated from Emerson’s
years as a graduate student at Harvard under the mentorship of William “Cap”
Weston. Weston trained a large number of students, who along with their academic descendants constitute a Who’s Who of mycological research. Symposium Presentation

Comparative analyses of ectomycorrhizal communities associated with
Quercus and Carya in the Ozarks and Central Appalachian Mountains
*Nelsen, Donald J., Stephenson, Steven L.
University of Arkansas, Biological Sciences, Science and Engineering Bldg.
Rm. 601, Fayetteville, AR, 72701, USA
Ectomycorrhizal fungi (ECM) are symbiotic organisms that essentially
trade nutrients for photosynthates at the surface of plant roots. The ECM fungi
are dominated by members of the Basidiomycota and can vary in specificity to
their plant hosts. Studies of ECM fungal ecology and evolution on particular
host species are important both for increasing the understanding of community structure and fungal biodiversity associated with specific hosts and also to
examining the potential for evolutionary diversification on conspecific hosts in
disparate geographical regions. This project is examining the ECM communities associated with dominant Quercus and Carya tree species in North American montane forests at similar latitudes but separated geographically by the
Mississippi River Valley. Next Generation Sequencing (NGS) is being employed to identify members of the ECM community occurring on the roots of
sampled trees. NGS technology allows for the rapid identification of the multiple fungi that occur in the rhizosphere that cannot be isolated by traditional
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culturing or PCR and Sanger sequencing methods. Once the ECM community
have been characterized, it will be possible to compare communities within and
between host species, within and between sites in the same region, and between
the two regions. Poster

Biosynthetic analysis of fungal derived (2.2.2) prenylated indole alkaloids
*Newmister, Sean A.(1), Tran, Hong(1), Yu, Fengan(1), Li, Shengying(2),
Berlinck, Roberto G. S.(3), Williams , Robert M.(4), Sherman, David H.(5).
1.University of Michigan, Life Sciences Institute, 210 Washtenaw Ave., Ann
Arbor, MI, 48109, USA; 2.Qingdao Institute of Bioenergy and Bioprocess
Technology, 189 Songling Road, Laoshan District, Qingdao, 266101, China;
3.Universidade de São Paulo, Instituto de Química de São Carlos, Caixa Postal
780, CEP 13560-970, São Carlos, SP, Brasil; 4.Colorado State University, Department of Chemistry, Fort Collins, CO, 80523, USA; 5.University of Michigan, Departments of Chemistry, Microbiology & Immunology, and Life Sciences Institute, 210 Washtenaw Ave., Ann Arbor, MI, 48109, USA
Prenylated indole alkaloids are a diverse class of fungal secondary
metabolites that demonstrate a range of biological activities including anticancer, antiparasitic, and antifungal properties. Considerable interest in the
chemical synthesis and isolation of these metabolites has led to a wealth of
tools to investigate the biosynthetic pathways that generate these diverse alkaloids. Recently, our laboratory has identified the biosynthetic gene clusters for
the (+)/(â€’)-notoamide, paraherquamide, malbrancheamide, waikialoid, and
citrinalin alkaloids. Each of the clusters contains a bimodular non-ribosomal
peptide synthetase accompanied by a series of prenyltransferases and oxidases,
which complete the tailoring of the dipeptide core. Based on comparative
analysis of these biosynthetic gene clusters, several enzymatic steps have been
placed in a biosynthetic scheme that accounts for the structural differences observed within this panel of alkaloids. Many central steps in these pathways
have been confirmed by heterologous expression, in vitro reconstitution, and
gene disruption in the producing organism, providing key genetic and biochemical insights into the structural diversity of this important class of fungal
alkaloids. Symposium Presentation

Genome analysis and confocal microscopy of the heat resistant and xerotolerant basidiomycete Basidioascus undulatus reveal insight into its basic
biology
*Nguyen, Hai(1), Pelin, Adrian(1), Chabot, Denise(2), Hirooka, Yuuri(2), Corradi, Nicolas(1), Seifert, Keith(2)
1.University of Ottawa, Department of Biology, 30 Marie Curie, Ottawa, ON,
K1N 6N5, Canada; 2.Agriculture and Agri-Food Canada, 960 Carling Ave.,
Ottawa, ON, K1A 0C6, Canada
Basidioascus undulatus is a heat resistant and xerotolerant soil basidiomycete classified in the recently described order Geminibasidiales and class
Wallemiomycetes. Fungi in the Geminibasidiales have unusual morphology,
life cycles, physiology, and a largely unknown biology. Therefore, B. undulatus was selected for genome sequencing and analysis to gain further insight into
the basic biology of a model fungus for the Geminibasidiales. Sequencing was
performed with the Illumina platform. The genome was assembled into 2680
contigs totaling 32.7 Mb in length with a GC content of 58% and contained
5040 predicted genes. Preliminary genome analysis revealed evidence of
diploidy and existence of putative sexual genes. Nuclear staining and confocal
microscopy showed diploidy and meiosis occurring in basidia, confirming our
previous interpretation of these morphologically enigmatic structures. Homology searches by BLAST revealed putative genes related to mannitol, trehalose
and glycerol metabolism, which are known to confer xerotolerance and heat resistance in other fungi. Therefore, these genes are suspected to confer these
stress advantages to B. undulatus. Phylogenomic analysis was performed to
verify the phylogenetic position of the Geminibasidiales, resulting in an
emendment of the concept for subphylum Wallemiomycotina. This study is an
example of the ongoing transformation of mycology into a genome-enabled
science. Contributed Presentation
Host tree diversity as drivers of ectomycorrhizal richness
*Nguyen, Nhu H.(1), Williams, Laura(2), Cavender-Bares, Jeannine(3), Gravel, Dominique(4), Meisser, Christian(5), Paquette, Alain(5), Reiche, Peter(6),
Kennedy, Peter G.(1).
1.University of Minnesota, Plant Biology, 250 Biological Sciences, 1445 Gortner Ave, St. Paul, MN, 55108, USA; 2.University of Minnesota, Ecology, Evolution, and Behavior, St. Paul, MN, 55108, USA; 3.University Of Minnesota,
100 ECOLOGY BLDG, 1987 Upper Buford Circle, Saint Paul, MN, 55108,
USA; 4.Université du Québec à Rimouski, Département de biologie, Rimouski, Quebec, Canada; 5.Université du Québec à Montréal, Centre d’étude de la
forêt, Montréal, Quebec, Canada; 6.University of Minnesota, Dept. of Forest
Resources, St. Paul, MN, 55108, USA
Continued on following page

Recent correlative analyses suggest that host phylogenetic composition
may be an important determinant of ectomycorrhizal fungal richness, with
communities of higher host phylogenetic richness hosting a greater number of
ectomycorrhizal fungal species. To mechanistically assess this relationship, we
applied a field experimental approach in which host phylogenetic diversity was
manipulated, from no phylogenetic diversity (monoculture) to medium phylogenetic diversity (gymnosperms vs. angiosperms) and high phylogenetic diversity (North American vs. European). We assessed ectomycorrhizal fungal
richness by using Illumina sequencing. Our results indicate that there is a relationship between host phylogenetic diversity and ectomycorrhizal fungal richness, and that there is some signal of host origin and ectomycorrhizal richness.
Contributed Presentation

Phylogenetic diversity and fidelity of the Euwallacea (Coleoptera:Xyleborini) - Fusarium mutualism
*O’Donnell, Kerry
NCAUR, ARS, US Department of Agriculture, Boodborne Pathogens and Mycology, 1815 N. University St., Peoria, IL, 61604, USA
This research was conducted in collaboration with scientists in Israel, Sri
Lanka and Australia, together with researchers at five universities within the
US, to elucidate the evolution and diversity of Euwallacea ambrosia beetles
and the fusaria they farm. Adult female Euwallacea transport fusaria in
mandibular mycangia to new trees where they cultivate them in galleries as a
source of food. In contrast to the beetles, which are obligate mutualists, the
fusaria can be cultured axenically where they typically produce highly modified, clavate macroconidia that may represent an adaptation for the symbiosis.
Euwallacea appears to be native to Asia where they normally attack dead or
dying trees. However, these highly inbreed, fungus-farming xyleborines have
been introduced into several nonindigenous areas including Israel, Australia
and the US. There they attack a wide range of healthy trees in urban landscapes,
forests and agriculturally important fruit trees such as avocado. Unfortunately,
avocado is a preferred host of several Euwallacea spp.; they can complete their
haplodiploid life cycle on it. Repeated massive attacks by the beetles, coupled
with obstruction of vascular tissue by their Fusarium symbionts, induce die
back symptoms and ultimately death. Thus, the objective of this study was to
assess symbiont fidelity by DNA typing Euwallacea and the fusaria they cultivate. Towards this end, robust phylogenetic frameworks were developed for
the beetles and fusaria by analyzing 6- and 4-locus datasets, respectively.
Analyses of these data revealed extensive morphological crypsis in both mutualists. Four of the seven Euwallacea spp. typed, for example, fit the description
of E. fornicatus, the shot hole borer of tea in Asia. Two Euwallacea, including
one on avocado in Miami-Dade County, Florida and another on tea in Sri
Lanka, appear to be multisymbiont generalists, given that they cultivate two
different ambrosia fusaria. Discordance between cytochrome oxidase and the
other gene genealogies may be due to introgression of the mitochondrial
genome of E. validus into the Euwallacea sp. in Miami-Dade County. Fusaria
cultivated by Euwallacea form a clade designated the Ambrosia Fusarium
Clade (AFC), suggesting this mutualism’s origin was monophyletic. The discovery of interspecific hybrids in two of the AFC species suggests that hybridization might provide a mechanism for generating novel genetic diversity
within these putatively clonally reproducing fusaria. The phylogenetic results
support multiple host switches during the evolution of this mutualism. Contributed Presentation
Culturable fungal biota growing on Cenococcum sclerotia in forest soil
*Obase, Keisuke(1), Douhan, Greg W.(2), Yosuke, Matsuda(3), Smith,
Matthew E.(1)
1.University of Florida, Plant pathology, 2517 Fifield Hall, Gainesville, FL,
32611-0680, USA;
2.Riverside, CA, USA; 3.Mie university, Graduate School of Bioresource,
Kurimamachiya 1577, Tsu, Mie, 514-8507, Japan
Cenococcum geophilum (Ascomycota, Dothidiomycetes) is an ectomycorrhizal fungus with a wide host range and a nearly global distribution. The
ubiquitous presence of C. geophilum in many forests around the globe is often
attributed to its ability to form sclerotia, which are black, sphaerical, smooth,
and range in size from 0.5-4.0 mm in diameter. Fungi that colonize sclerotia appear to decrease sclerotia viability and therefore may play an important role in
the life history of Cenococcum but no studies have investigated this hypothesis. Therefore, we used culture-based methods to document the communities of
fungi growing inside surface-sterilized sclerotia collected from forest soils. We
collected 971 Cenococcum sclerotia from 10 different mixed oak-pine forests
in Florida and cultured them on modified Melin Norkrans media. Fungal isolates were obtained from 728 sclerotia and 571 isolates have been identified
with molecular techniques. Cenococcum was successfully isolated from 220
sclerotia whereas 351 sclerotia hosted fungi other than Cenococcum. DNA barcoding of the ITS rDNA from these fungi yielded 82 operational taxonomical

units (OTUs; 97% sequence similarity cutoff), which consisted primarily of
taxa belonging to the Ascomycota (e.g., Chaetothyriales, Eurotiales, Helotiales,
Pleosporales, Sordariales) and a few Basidiomycota (Hymenochaetales, Russulales) and Zygomycota (Umbelopsis). Although the majority of fungal OTUs
were cultured from sclerotia from only one or two forest sites, several other
sclerotia-associated fungi were found across many of the 10 forests. For example, a Russulales OTU was collected at 8 sites, one Oidiodendron OTU was
collected at 6 sites, and both a Cladophialophora OTU and Dothidiomycete
OTU were collected at 5 sites. The results of this study suggest that Cenococcum sclerotia act as a substrate for diverse fungi. Although most of the fungi
we cultured were rare on Cenococcum sclerotia, the occurrence of several
OTUs in sclerotia across many sites suggests that these fungi may be active
parasites of Cenococcum sclerotia or saprophytically use dead sclerotia as a
carbon source. Poster

Soil community responses to recurring prescribed fires in yellow pine
forests: effects of fire intervals and season
*Oliver, Alena(1), Callaham Jr., Mac(2), Brown, Shawn(1), Jumpponen,
Ari(1)
1.Kansas State University, Division of Biology, 421 Ackert Hall, Kansas State
University, Manhattan, KS, 66506, USA; 2.USDA , Center for Forest Disturbance Science , 320 Green St. , Athens, GA, 30602, USA
Prescribed fire is a common management tool used to control fuel loads
in forest ecosystems. However, the effects of recurring prescribed fires in the
long-term on soil fungal communities remain largely unknown, particularly in
the southeastern United States. This study takes advantage of a long-term experiment established in 1988 using southern yellow pine stands within the Hitichiti Experimental Forest, Georgia, USA. The experiment compares 2-, 3-, and
6- year burn intervals to unburned controls to reveal soil fungal community responses after a quarter century of prescribed fires administered at different intervals during winter or summer. Internal Transcribed Spacer 2 (ITS2) amplicons were PCR-generated with proofreading (Phusion; ThermoScientific) and
non-proofreading (Phire; ThermoScientific) polymerases for Illumina MiSeq
pair-end sequencing. The two polymerases yielded data of different qualities.
While the number of chimeric sequences did not differ, the non-proofreading
Phire polymerase yielded greater numbers of rare sequences confirming the
value of proofreading enzymes for data generation from complex environmental samples. Comparisons among experimental treatments suggest that long fire
intervals have minimal impacts on soil fungal community richness and composition, even after 25 years. These data suggest that management goals other
than maintenance of below ground fungal community richness can be used as
the basis of decision when determining a long-term fire management. Contributed Presentation

Developing a qPCR approach to monitor fungal dominance in biofilms
colonizing wood chip biofilters
*Oliver, Jason P.(1), Janni, Kevin A.(2), Schilling, Jonathan S.(1)
1.University of Minnesota, Department of Bioproducts and Biosystems Engineering, Kaufert Laboratory, 2004 Folwell Avenue, Saint Paul, MN, 55108,
USA; 2.University of Minnesota, Department of Bioproducts and Biosystems
Engineering, Biosystems and Agricultural Engineering Building, 1390 Eckles
Avenue, Saint Paul, MN, 55108, USA
Microbial biofilms on organic media can be used effectively as low-cost
biofilters to capture and treat odors and greenhouse gases from livestock production exhaust air. Over the past 20 years investigative efforts have improved
our understanding of key microbial oxidative processes in these biofilters, particularly for bacteria. However, microbial responses to the dynamic abiotic
conditions of these systems, their feedback on system performance, and the
role of biofilter fungi remain poorly characterized. It has been suggested that
increasing the portion of fungi in the biofilm might improve biofilm resilience
and biofilter performance in such dynamic environments, but this is poorly
documented beyond bench-scale. Fungi may be important components of gasphase biofilter communities for several reasons. 1) Fungi have greater resistance than bacteria to the acidity generated from biodegradation of emissions
and to the dry conditions that are common for biofilter media in operation. 2)
Aerial fungal biomass can increase the effective surface area of biofilm in contact with the polluted airstream. 3) Physiochemical surface properties of the
fungal mycelium and extracellular materials have been linked to improved capture of hydrophobic emissions. These potential advantages provided by fungi
would improve biofilter performance stability, pollutant impact potential, and
overall capture of less soluble pollutants like methane. To study fungal biofilm
dynamics in full-scale biofilters we have optimized a sampling methodology
and use of the biomarkers ergosterol and microbial C. Additionally, we aim to
develop a relevant real-time quantitative PCR approach to compliment this
biofilter microbial monitoring and increase the resolution of functionally releContinued on following page
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vant groups. In this poster, we outline preliminary findings based on primers
for broad functional groups and seek feedback on development of relevant controls. Poster

Community species richness of foliar fungal endophytes decrease from
seedling to adult pine needles
*Oono, Ryoko(1), Lefèvre, Emilie(2), Simha, Anita(3), Lutzoni, François(2)
1.University of California - Santa Barbara, Ecology, Evolution, and Marine Biology, Santa Barbara, California, 93106, United States; 2.Duke University, Department Of Biology, Box 90338, Durham, NC, 27708, USA; 3.University of
North Carolina - Chapel Hill, NC, United States
Fungal endophytes living inside tissues of woody plants are phylogenetically diverse even within a single leaf, commonly spanning multiple classes
within Ascomycota and Basidiomycota. The community assembly and structure of endophyte species have been shown to depend on host taxa and geography, but there is relatively little known how they change as a plant matures
over time. Differences in foliar endophyte communities between adult and
seedling tissues of the same host taxa at the same time and place may reveal
endophyte species that are specialized or selected for their important functional roles at different life stages of their hosts. Hence, we compared the communities of foliar fungal endophytes between seedling and adult needles of loblolly pines (Pinus taeda) during the summer and winter seasons in North
Carolina’s Duke Forest. We used both culturing and cloning methods to sequence the endophytes’ internal transcribed spacer (ITS) and partial large subunit ribosomal DNA regions. The sequences were used to delimit operational
taxonomic units (OTUs) based on 98% sequence similarity and to phylogenetically characterize the communities of foliar fungal endophytes. Culturing indicated approximately double the infection frequency in adult needles than in
seedlings, but both culturing and cloning results revealed that species richness
and diversity of foliar endophytes were higher in seedling needles than in
adults. Sequencing cultures revealed 80 OTUs over the year, where seedling
and adult needles shared 21 OTUs, seedlings had 41 OTUs not found in adults,
and adults had 18 OTUs not found in seedlings. Nearly half of non-singleton
OTUs overlapped between seasons for both adult (7/14) and seedling (8/19)
needles with culturing methods. Cloning revealed 26 more OTUs that were not
found by culturing, 16 of which were singletons found in seedlings and 2 of
which were singletons found in adults. Our data suggest that seedling needles
are receptive to a more diverse group of fungal endophytes than adult needles
either due to differences in microclimate, tissue physiology and biochemistry,
innate immunity or a combination of these factors. The two most commonly
found OTUs in adult needles using both culturing and cloning methods were
rarely found in seedlings. Further investigation of such endophyte species may
reveal their important functions that are unique to adult tissues. Contributed
Presentation

MaarjAM Database: Sequence-based identification of arbuscular mycorrhizal fungi
*Öpik, Maarja
University of Tartu, Department of Botany, 40 Lai Str., Tartu, 51005, Estonia
Arbuscular mycorrhizal fungi (AMF, Phylum Glomeromycota) are soil
and root-dwelling, obligate plant root symbiotic organisms present in most terrestrial environments. Their occurrence and diversity have important roles in
plant nutrition, abiotic and biotic stress (incl. pathogen) resistance and soil
quality, and in diversity and functioning of host plant communities and nutrient cycling of ecosystems. Therefore, understanding the taxonomic and functional diversity of AMF is the topic of increasing importance. Diversity of
AMF is nowadays commonly measured using DNA sequences of nuclear ribosomal operon markers; the most frequently used one being the SSU rRNA
gene. Total AMF molecular operational taxonomic unit (MOTU) richness of
SSU rRNA gene sequences suggests at least twice as high number of species
present as is currently known on the basis of morphotaxonomy. These MOTUs
have been organised into a common system of “virtual taxa” (VT) in a public
database MaarjAM (http://maarjam.botany.ut.ee). VT are delimited as phylogenetically related clades of sequences of SSU rRNA gene; they are aimed to
correspond to species level taxa. The MaarjAM database collects and systematizes sequences and meta-data from published ecological and taxonomic
works. VT system allows synonymisation of original MOTU designations by
providing a stable name. The stability of VT nomenclature is created via type
sequences. VT nomenclature, much alike binomial taxonomic nomenclature,
allows comparability among data and consistent communication among scientists. The MaarjAM database contains sequences of multiple markers, such as
fungal barcoding marker ITS, LSU rRNA gene and others. Application of the
VT nomenclature has allowed description of AMF diversity patterns from
global to local scales. There is evidence at the global (biogeographic) scale that
AMF communities differ among biomes and climatic zones. At the local scale,
host ecological group related, as well as seasonal temporal patterns are appar44 Inoculum 65(3), June 2014

ent in root-colonising AMF community composition. Comparison of root- and
soil-dwelling AMF has provided intriguing results: there can be more AMF VT
colonising root than soil environment of a locality. The current challenges in
DNA sequence-based identification of AMF include limited knowledge about
intra- vs interspecific variation of the marker gene sequences, and related to
this, need for more solid theoretical basis for sequence-based AMF species delimitation. AMF have shown exceptional intragenomic and –specific genetic
variation, but such information is available about a limited number of species
and isolates. I will conclude by discussing the opportunities to gain progress in
these critical issues. Symposium Presentation

Phylogeny and species delimitation of North American Leccinoid fungi
*Ortiz-Santana, Beatriz(1), Kuo, Michael(2)
1.US Forest Service, Northern Research Station, 1 Gifford Pinchot Dr, Madison, WI, 53726; 2.Eastern Illinois University, Charleston, IL, 61920
Leccinoid fungi include ectomycorrhizal members of the Boletales (Basidiomycota, Agaricomycetes) with scabrous to pseudo-scabrous stipes and
non-ornamented spores, commonly collected in summer and fall in diverse forest types throughout North America. Previous phylogenetic work on leccinoid
fungi has focused primarily on European species; this project centers around
North American species. Using collections made by the authors and herbarium
material, the initial focus of the research will be the oak-associated leccinoid
fungi, which have traditionally been placed in Leccinum, Boletus, and Leccinellum. Sequences from two nuclear ribosomal DNA regions (LSU and ITS)
and from one protein-coding gene (TEF1-alpha) will be amplified, sequenced,
and analyzed in combination with morphological and ecological data to resolve
the continent’s major species groups. The working hypothesis for the research,
suggested by previous molecular studies, is that ectomycorrhizal host specificity roughly correlates to major clades among the leccinoid fungi, and that
species groups can be further delineated with a combination of molecular and
morphological factors. Preliminary results of the ongoing research will be presented. Poster
Biogeography and biodiversity assessment of macrofungi of Moorea,
French Polynesia
*Osmundson, Todd(1), Bergemann, Sarah(2), Garbelotto, Matteo(3)
1.University of Wisconsin - La Crosse, Biology, La Crosse, WI, 54601, USA;
2.Middle Tennessee State University, Biology, Murfreesboro, TN, 37132 ,
USA; 3.University of California, Berkeley, Environmental Science, Policy &
Management, Berkeley, CA, 94720, USA
Although environmental DNA sequencing holds great promise for characterizing diversity and biogeography of fungi, standard approaches (e.g., distance clustering and/or BLAST searches), are generally neither corroborated
with other methods nor corrected for geographic biases in GenBank. We describe the first comprehensive study of plant-associated macrofungi in the
South Pacific using 440 voucher-anchored DNA sequences to examine ecological and biogeographic trends for a largely unknown biota (Moorea, French
Polynesia) using computational methods including character-based assignment, distance clustering, BLAST, and null models to: (1) assess macrofungal
diversity; (2) infer the biogeographic role of regional- vs. long-distance dispersal; (3) characterize habitat-level ecology; and (4) compare morphological and
molecular richness estimates. Similarity clustering yielded more close (> 98%)
matches than BLAST, though neither succeeded for more than 60% of samples. Sequence-based OTU assignments produced higher richness estimates
than rapid morphological assessments. Lowland forests harbor most macrofungal diversity, though several other habitats appear undersampled. When
both genetic similarity and geographic bias in GenBank are considered,
Moorea strongly exhibits regional rather than long-distance biogeography. Our
results, while identifying the challenges in using DNA sequences to characterize unknown biotas, also illustrate the major potential of such studies to improve the utility of sequence reference databases. Contributed Presentation
Characterization of the arbuscular mycorrhizal fungi colonizing roots and
nodules of New Zealand kauri
*Padamsee, Mahajabeen(1), Johansen, Renee(1), Bellgard, Stanley(2), Burns,
Bruce(3), Hooker, John(4), Stuckey, Alex(3), Williams, Stephen(5)
1.Landcare Research, Systematics Team, 231 Morrin Road, St Johns, Auckland, 1072, New Zealand; 2.Landcare Research, Biodiversity and Conservation
Team, 231 Morrin Road, St Johns, Auckland, 1072, New Zealand; 3.University of Auckland, School of Biological Sciences, Private Bag 92019, Auckland,
1142, New Zealand; 4.University of New England, School of Science and
Technology, Armidale, New South Wales, 2351, Australia; 5.University of
Wyoming, Ecosystem Science and Management, 1000 E. University Ave,
Laramie, WY, 82071, USA
Kauri (Agathis australis, Araucariaceae) is an ancient, southern coniferContinued on following page

ous tree endemic to New Zealand and restricted in distribution to its northern
tip. Kauri is recognized as one of the longest living, with estimates from
1000–4000 years, and largest trees, up to seven meters in diameter, in the
world. Although previous studies suggest that kauri are colonized by arbuscular mycorrhizal fungi (AMF), to date there has not been an in-depth look at the
AMF associated with these trees. Our research uses light, scanning and transmission electron microscopy and 454-sequencing to characterize colonization
and identify the AMF associated with kauri roots and nodules. Microscopic
structures typical of AMF were found to be common in root nodules, but less
noticeable in fine roots; however, arbuscules seem primitive and vesicles were
almost nonexistent. Spores were Glomus-like but rarely encountered. Sequence
data suggest that most of the molecular operational taxonomic units belong to
Glomus with little representation from other AMF lineages. Contributed Presentation

Trichothecenes produced by Fusarium species
*Pestka, James
Michigan State University, Food Science and Human Nutrition, East Lansing,
MI, 48824, USA
Consumption of toxic chemicals by animals and humans often elicits two
major pathophysiologic effects, anorexia and emesis. A potential underlying
mechanism for these responses is the aberrant activation of enteroendocrine
cells (EECs) resulting in secretion of peptide and amine hormones that can activate the nucleus tractus solitarius (NTS) in the brain. Although EECs comprise only about 1% of intestinal epithelial cells, in total they represent one of
the largest endocrine organs in the body. The downstream processes for these
gut-brain pathways are well-understood, particularly with regard to canonical
involvement of serotonin (5-HT) and enterochromaffin cells (EC, an EEC subset). However, surprisingly little is known about the early upstream events that
initiate anorexia and emesis with regard to 1) identities of specific toxin
chemoreceptors, 2) intracellular signaling mechanisms, 3) specific contributions of different (>15) EEC lineages, and 4) the role of the diverse hormones
secreted by those lineages. Deoxynivalenol (DON), colloquially known as
“vomitoxin”, is a prototypical enteroendocrine disruptor that has global public
health significance. Produced by the fungal plant pathogen Fusarium graminearum in cereal crops, DON and other trichothecene mycotoxins are potent ribotoxic stressors and translational inhibitors that are of immense public health
significance. Regulatory tolerances have been established for DON because of
its potential to impair growth as well as its etiological association with human
gastroenteritis outbreaks. The latter are characterized by rapid onset of appetite
loss, nausea, diarrhea, cramping and vomiting. Notably, DON has been linked
to food poisoning outbreaks affecting 1900 school children in 7 U.S. states and
130,000 people in Anhui province in China. We have discovered that DON induces in vitro and in vivo the release of several gut hormones that: 1) elicit potent anorectic and emetic effects and 2) involve activation of at least three EEC
lineages: I-cells, L-cells and EC-cells. We have further found that G-protein
coupled calcium-sensitive receptor (CaSR) and transient receptor potential A1
channel (TRPA1) cooperate to mediate DON-induced increase in intracellular
calcium concentration and hormone release in EECs. The expected outcome of
this work will be to demonstrate the involvement of several novel receptors,
EEC lineages and hormones in mycotoxin-induced anorexia and emesis. This
contribution is significant because it opens the door for innovative research on
the mechanisms and classification of putative enteroendocrine disrupting natural metabolites or anthropogenic contaminants, an entirely new investigative
area in the endocrine disruption field. Symposium Presentation

Aspergillus and the International Code of Nomenclature
*Pitt, John I
CSIRO Animal, Food and Health Sciences, P.O. Box 52, North Ryde, NSW,
1670, Australia
The new International Code of Nomenclature for algae, fungi and plants
(ICN) demands that fungi with both sexual and asexual names now bear only
a single name. Although priority is no longer associated with the mode of reproduction, the ICN requires justification for choosing an asexual name over an
existing sexual one. The phylogenetic approach that made dual nomenclature
for fungi obsolete can be used to assist the process of choosing names for large
groups of fungi commonly known by asexual names, in this case to one of the
largest and most diverse groups, the genus Aspergillus. This genus is associated with 11 sexual genera, some of which are well supported clades with distinct phenotypes, which include sexual morphology as well as physiological attributes associated with xerophily, thermophily and mycotoxin production.
Several such sexual genera can continue to be used without recourse to the
ICN. One group of species important to food production and food safety, Aspergillus section Circumdati, lacks a well supported clade and we suggest that
the name Aspergillus continue to be applied to this section. This will require retypification of Aspergillus on A. niger as type, but also allows retention of the

important spoilage genus Eurotium, which currently includes the type species
of Aspergillus. Using the phylogenetic approach, we discuss the consequences
of various scenarios to implement the new “one name for one fungus” Article
in the ICN, and show that our approach requires the fewest appeals to the ICN
while retaining the name Aspergillus for many of the most economically and
socially important species. Contributed Presentation

RDP Classifier: ITS and LSU Automated Fungal Identification
*Porras-Alfaro, Andrea(1), Liu, Kuan-Liang(2), Xie , Gary(3), Cole, James
R.(4), Kuske, Cheryl R(3).
1.Western Illinois University, Biological Sciences, Waggoner Hall 372, 1 University Circle, Macomb, IL, 61455, USA; 2.National Cheng Kung University,
Institute of Information Management, Taiwan, Republic of China; 3.Los Alamos National Laboratory, Bioscience Division, Los Alamos, NM, USA;
4.Michigan State University, Center for Microbial Ecology, East Lansing, MI,
USA
Next generation sequencing has created new opportunities to study the
structure, biogeographical patterns, and ecology of fungal communities, among
many other aspects of fungal biology. This wealth of information also represents new challenges to identify fungi that are not yet cultured and thus only
represented by sequence data. We analyzed and compared the relevance of curated databases, fragment size, and the use of a bootstrap cutoff in automated
fungal classification for the ITS and LSU regions of the fungal rRNA operon.
Classification accuracy of a naïve Bayesian classifier and BLASTN were also
compared for both regions. Small differences were observed for the accuracy
of ITS1, ITS2 and LSU regions, and classification accuracy was affected by
short sequence length and the use of bootstrap cutoff. Our comparisons showed
that the LSU and ITS both represent useful markers for automated fungal classification to the genus level. The quality of the reference database had a major
impact on accuracy of fungal classification. The improvement in fungal classification will greatly benefit of the definition of clear guidelines to remove taxonomic inconsistences and the inclusion of taxa represented solely by environmental sequences in reference databases. The potential of the fungal classifier
as a tool to facilitate classification and the incorporation of environmental data
into curated reference databases will be discussed. Symposium Presentation
Mating Studies and Molecular Phylogenies Reveal a Species Complex in
Coprinellus disseminates
*Powers, Rob
University of Michigan, Ecology and Evolutionary Biology, Kraus Natural
Science Bldg., Rm. 1008, 830 North University, Ann Arbor, MI, 48109, USA
Coprinellus disseminatus (”the fairy bonnet mushroom”) is a small
saprotrophic mushroom-forming basidiomycete with a bipolar mating system.
C. disseminatus has a worldwide distribution and is commonly found on rotting stumps and logs. Through the use of mating studies, I have indentified an
intersterility group within C. disseminatus. Strains from East Asia and South
America that are mating compatible with each other are intersterile with North
American and European strains. Molecular phylogenies (using ITS, β-Tubulin
and TEF1) all show strong support that the East Asian and South American
strains form a separate clade from North American and European strains, suggesting that Coprinellus disseminatus should be viewed as a species complex.
Contributed Presentation

Probing the Postia placenta secretome in early stages of wood decay
*Presley, Gerald, Schilling, Jonathan S.
University of Minnesota, Bioproducts and Biosystems Engineering, 2004 Folwell ave, St. Paul, MN, 55108, USA
Wood decay fungi are the principle agents of decay of recalcitrant woody
biomass and utilize not yet fully understood biochemical mechanisms to derive
a carbon source from wood. Brown rot fungi in particular are thought to generate extracellular hydroxyl radicals using Fenton chemistry to depolymerize
wood polysaccharides within the S2 layer of wood cell walls while leaving
lignin largely in-tact. During the course of decay hemicelluloses are removed
from wood most rapidly, followed by cellulose, suggesting that there is a difference in the decay strategy employed by brown rot fungi in early stages of
decay. We have developed a model system using wood wafers degraded by the
brown rot model fungus Postia placenta that coax directional growth of wood
decay fungi on the substrate. Thin sectioning and analysis of the fungal secretome has shown that the primary endoglucanase expressed by Postia placenta
is not secreted in the earliest stages of decay (2-3 days post colonization) but
becomes a major component of the extracellular protein fraction shortly thereafter and for the remainder of the decay process. Previous work has shown that
wood polysaccharides are depolymerized in the early stages of wood decay
were the endoglucanase is not detectable, which suggests that the brown rot
fungi do not rely on cellulases to degrade wood polysaccharides in early stages
Continued on following page
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of decay. This model system is being employed for further investigation of the
brown rot secretome in incipient stages of decay in Postia placenta and other
distantly related brown rot fungi. Poster

Minutisphaeraceae (Dothideomycetes, Ascomycota), a new family of
freshwater ascomycetes including two new species from North Carolina,
USA
*Raja, Huzefa A.(1), Shearer, Carol A.(2), Miller, Andrew N(3), Tanaka,
Kazuaki(4), Fournier, Jacques(5), El-Elimat, Tamam(1), Oberlies, Nicholas
H.(1)
1.University of North Carolina at Greensboro, Chemistry and Biochemistry,
435 Sullivan Science Building, PO Box 26170, Greensboro, NC, 27402-6170,
USA; 2.University of Illinois at Urbana-Champaign, Plant Biology, 265 Morrill Hall, 505 South Goodwin Avenue, Urbana, IL, 61801, USA; 3.University
of Illinois, Champaign, Illinois Natural History Survey, 1816 South Oak Street,
Champaign, IL, 61820-6970, USA; 4.Hirosaki University, Faculty of Agriculture and Life Sciences, Bunkyo-cho, Hiroskaki, Amori, 036-8561, Japan; 5.Las
Muros, F. 09420 Rimont, France
Minutisphaera is a recently established genus of freshwater Dothideomycetes characterized by small, globose to subglobose, or apothecioid,
erumpent to superficial, brown ascomata; fissitunicate, eight-spored, ovoid to
obclavate asci; and 1-2 septate, clavate to broadly fusiform, hyaline to pale
brown ascospores with or without a gelatinous sheath and filamentous appendages. Currently, the genus contains two species: M. fimbriatispora, the
type species, and M. japonica. The higher-level phylogenetic relationships of
Minutisphaera within the Dothideomycetes, however, was unresolved. During
our continuing studies of freshwater ascomycetes in the USA, we discovered
two additional collections of Minutisphaera from freshwater habitats in the
piedmont region of North Carolina. To establish the phylogenetic position of
Minutisphaera within the Dothideomycetes and to evaluate the phylogenetic
affinities of the newly collected Minutisphaera-like taxa with the type species,
M. fimbriatispora, we sequenced three ribosomal genes (18S, ITS, and 28S
nrDNA) and a protein-coding gene, MCM7, for all strains of Minutisphaera.
Based on maximum likelihood and Bayesian analyses of a combined dataset
(18S and 28S) composed of 183 taxa, a more refined dataset (28S and MCM7)
comprised of 52 taxa, and a separate ITS dataset, as well as examination of
morphology, we describe and illustrate two new species of Minutisphaera. The
Minutisphaera clade was strongly supported within the Dothideomycetes with
both likelihood and Bayesian statistics, but did not share phylogenetic affinities
with any existing taxonomic group within the Dothideomycetes. We therefore
establish a new family, Minutisphaeraceae, for this monophyletic clade of
freshwater ascomycetes. Poster

The class V myosin in Neurospora crassa
*Ramírez-Del Villar, Arianne, Callejas-Negrete, Olga A., Riquelme, Meritxell,
Mouriño-Pérez, Rosa R.
Centro de Investigación Cientifica y de Estudios Superiores de Ensenad, Microbiology, Carretera Ensenada-Tijuana No. 3918, Zona Playitas, Ensenada,
BC, 22860, México
Filamentous fungi grow in polarized fashion, though the secretion of
vesicles to the cell apex. Vesicle movement is produced by motor protein via
the cytoskeleton. For actin the group of motor proteins are called myosins.
Class V myosin is responsible for intracellular vesicle transport in diffrent organisms. We studied the dynamics and localization of the only class V myosin
in Neurospora crassa tagged with GFP and characterize a Myo-5 deletion mutant. MYO-5-GFP is localized in the tip, partially co-locating with
Spitzenköper forming to dome. The photobleaching studies showed that MYO5-GFP is transported from the subapical region toward to the tip. The absence
of class V myosin produces alterations in growth and morphology of the hyphae. Colonies of Myo-5 mutant are smaller and more compact than the WT
strain. Myo-5 mutant produced 22.8 % of the WT biomass. Observations by
confocal microscopy show differences in cell wall distribution in conidia,
germlings and mature hyphae between the Myo-5 mutant and the WT. Moreover, in mutant hyphae the Spitzenkörper is clearly disorganized, observed as
a diffuse cloud. Conidia in the Myo-5 mutant are bigger (2 X) and very rare. In
conclusion Myo-V in N. crassa is not essential, but plays an important role in
morphogenesis and growth in N. crassa. Poster
SURVIVOR: Human pathogen edition. The virulence factor BAD1 expressed by Blastomyces dermatitidis yeast as a potential modulator of the
host immune response by altering the production of neutrophil extracellular traps
*Ratekin, Angela(1), Taylor, Bernadette(1), Volk, Thomas(2).
1.Unversity of Wisconsin - La Crosse, Microbiology, 1725 State St, La Crosse,
WI, 54601, USA; 2.Unversity of Wisconsin - La Crosse, Biology, 1725 State
St, La Crosse, WI, 54601, USA
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Blastomycosis, a fungal infection of humans and other mammals, presents with a variety of disease states. The causative agent, Blastomyces dermatitidis, a thermally dimorphic fungal pathogen, is capable of infecting host
mammals with intact immune systems. The mechanisms by which B. dermatitidis invades the human host and evades the immune response are not clearly
understood. Blastomyces ADhesin factor (BAD1) is an essential virulence factor associated with the yeast form (but not the mycelial form) of B. dermatitidis. Neutrophils are the predominant cell population found in an initial immune response. The broad based budding yeast form of B. dermatitidis is large
(up to 20µm diameter) making it difficult for the neutrophils and other phagocytic cells of the immune system to successfully phagocytize and eliminate the
threat. However, neutrophils have an extracellular mechanism termed as Neutrophil Extracellular Trap (NET) consisting of a DNA backbone embedded
with antimicrobial peptides and enzymes that inhibit or contain some
pathogens. BAD1 attaches to phagocytic immune response cells resulting in
immunomodulation, a change in chemical messaging. This change may result
in decreased activation of neutrophils, resulting in decreased NET production.
Decreased NET production may allow the yeast form of B. dermatitidis to further establish infection, evade the immune response, and possibly allow the
yeast to enter the circulatory system of the host resulting in a systemic presentation of blastomycosis. Here, the production of NETs by human neutrophils in
response to B. dermatitidis was observed by fluorescence microscopy and
quantified by measuring relaxed chromatin, a component of NETs. A Colony
Forming Unit (CFU) assay was used to determine the survival of B. dermatitidis post co-culture with neutrophils capable of NET production. Our hypothesis is that the expression of BAD1 from the yeast form of B. dermatitidis modulates the immune response resulting in reduced activation of neutrophils in the
form of NETs. The reduced NET formation may allow yeast expressing BAD1
to evade (survive) host’s immune response. Poster

Biotic and Abiotic Factors Influencing the Environmental Persistence and
Growth of Pseudogymnoascus destructans
*Raudabaugh, Daniel(1), Miller, Andrew N(2)
1.University of Illinois at Urbana-Champaign, Department of Plant Biology,
1816 South Oak Street, MC-652, Champaign, IL, 61820, USA; 2.Illinois Natural History Survey, 1816 South Oak Street, Champaign, IL, 61820, USA
Several important aspects of Pseudogymnoascus destructans including
its genomic sequence, phylogenetic relationships, geographic distribution and
temperature-dependent growth have been intensively studied, but little is
known about the basic biology and ecology of this pathogen. In an attempt to
understand how this fungus responds to the physical, chemical and nutritional
limitations of the cave environment, numerous in vitro assays were conducted
on P. destructans cultures from different geographical localities. Pseudogymnoascus destructans can utilize the majority of cave nitrogen sources and complex carbon containing substrates, tolerates elevated levels of inhibitory sulfur
compounds and calcium, can grow and sporulate over a wide pH range (alkali-tolerant) and demonstrates sensitivity to water availability. In addition, preliminary results indicate that P. destructans has environmentally-induced phenotypic plasticity and that infection may be altered by the presence of
host-associated microbiota. These results suggest that P. destructans can persist as a saprophyte on cellulosic, chitinaceous, keratinaceous and lipid/protein
rich substrates. Substrates containing water surface tension reducing agents
(free fatty acids) are beneficial to the growth of P. destructans due to its sensitivity to water availability. Substrate chemistry and host-associated microbiota
may play important roles related to the infection process and distribution of P.
destructans. Symposium Presentation

Molecular systematics of the Tuber lyonii species complex
*Reitman, Maxwell(1), Bonito, GM(2), Brenneman, T(3), Guevara, G(4),
Healy, Rabern(5), Trappe, JM(6), Smith, ME(1)
1.University of Florida, Plant Pathology, Fifield Hall Off 2523, Gainesville,
FL, 32611, USA; 2.Royal Botanical Gardens Melbourne, Fungal Sytematics,
Private Bag 2000, Birdwood Avenue, South Yarra, VI, 3141, Australia; 3.University of Georgia, Plant Pathology, 2360 Rainwater Road, Tifton, GA, 31793,
USA; 4.Instituto Tecnologico de Ciudad Victoria, Tamaulpais, Mexico; 5.Harvard University, Farlow Herbarium, Cambridge, MA, USA; 6.Oregon State
University, Department of Forest Ecosystems and Society, Corvallis, OR, USA
Tuber lyonii (the pecan truffle) is a spiny-spored true truffle that belongs
to the rufum clade. Although originally collected with Tilia in Minnesota, edible truffles identified as Tuber lyonii have also been reported with Quercus and
Carya species from Canada, northern Mexico, and across the eastern USA.
Tuber lyonii is also common in orchards of cultivated pecans (Carya illinoinensis) throughout the southeast where efforts are underway to cultivate and
commercialize the pecan truffle as a crop. Recent molecular studies on the
genus Tuber suggest that T. lyonii sensu lato is likely comprised of several
Continued on following page

cryptic species. In order to clarify the diversity, distribution, and plant host associations of the cryptic species within the T. lyonii complex we obtained specimens from across North America and subjected them to morphological and
molecular phylogenetic analysis. Our preliminary multi-gene phylogeny based
on ITS, EF1-alpha, and RPB2 suggests that the T. lyonii complex is comprised
of at least six distinct species. Here we discuss our phylogenetic and morphological results as well as the ecological and taxonomic consequences of these
findings. Poster

Environmental influences on bat colony persistence in White-nose Syndrome
*Reynolds, Hannah T.(1), Ingersoll, Tom(2), Barton, Hazel A(3)
1.The Ohio State University, Plant Pathology, Kottman Hall #477A, 2021 Coffey Rd, Columbus, Ohio, 43210, United States; 2.University of Tennessee, National Institute for Mathematical and Biological Synthesis, 1122 Volunteer
Blvd, Ste 106, Knoxville, TN, 37996, USA; 3.University of Akron, Biological
Sciences, Auburn W#172, 200 Carroll St, Akron, OH, 44325, USA
White-nose Syndrome (WNS), a fungal disease of hibernating bats, has
killed millions of bats in North America since 2007. WNS is caused by the filamentous Leotiomycete fungus Pseudogymnoascus destructans (=Geomyces),
a psychrophilic fungus with a broad distribution in European cave systems. It
has been shown that Pd produces a wide array of saprotrophic enzymes and is
a likely candidate for growth in the cave environment. We examined Pd response to five sterilized, geochemically diverse cave sediments, and found that
it propagated in all sediments, with more growth in sediments with higher organic carbon. Should Pd grow in the hibernaculum, it could produce sufficient
conidia to infect bats from the environment, inducing a WNS epidemic. To test
the possible effect of Pd environmental growth on bat survival, we developed
a model for WNS infection in a little brown bat (Myotis lucifugus) colony that
incorporated published bat population data in addition to our data on sedimentspecific Pd growth parameters. Our simulations indicate that WNS infection
occurs more rapidly in hibernacula high in organic carbon. Additionally, we
examined the potential effects of hibernation length on bat survival and found
that bat colonies with a 150-day hibernation could persist long-term, albeit at a
greatly reduced population size, while longer hibernation periods (175- and
200-days) led to extinction. Finally, we examined two possible “rescue” factors: bat summer recovery and the suppression of Pd growth rates from microbial competition. We found that summer recovery had little effect on colony
survival, but that 10 to 100-fold growth rate suppression of Pd could prevent
environmentally induced WNS outbreaks. Our results have important implications for WNS management, as the growth of Pd in hibernacula would lead to
long-term persistence, environmentally induced WNS outbreaks, increased risk
of human-mediated dispersal, and complications for bat reintroduction efforts.
Symposium Presentation

UBL1 of Fusarium verticillioides links the N-end rule pathway to extracellular sensing and plant pathogenesis
*Ridenour, John(1), Smith, Jonathon(1), Hirsch, Robert(1), Horevaj, Peter(2),
Kim, Hun(3), Sharma, Sandeep(1), Bluhm, Burton(1)
1.University of Arkansas, Division of Agriculture, Department of Plant Pathology, Plant Sciences Building 217A, Fayetteville, AR, 72701, USA; 2.DuPont
Pioneer, Maize Product Development, New Holland, PA, 17557, USA; 3.Seoul
National University, Center for Fungal Pathogenesis, Seoul, 151-921, Republic of Korea
Among eukaryotes, the N-end rule pathway is a conserved pathway for
ubiquitin-dependent proteolysis. Controlled protein degradation via the N-end
rule pathway has been shown to mediate numerous cellular functions. The Nend rule pathway depends on a UBR-Box/RING domain E3 ubiquitin ligase
which recognizes N-end rule degrons of substrate proteins and mediates their
ubiquitination and proteasomal degradation. Despite the biological significance
of the N-end rule pathway, there is very little information in filamentous fungi
describing its involvement in environmental sensing or pathogenesis. In the filamentous ascomycete Fusarium verticillioides, a ubiquitous kernel-rotting
pathogen of maize, perception of starch is associated with the production of fumonisin mycotoxins. Thus, insertional mutants were created and screened to
identify genes involved in responding to extracellular starch. In one mutant, the
insertional cassette disrupted UBL1, a gene encoding a UBR-Box/RING domain E3 ubiquitin ligase. Disruption of UBL1 in F. verticillioides (Δubl1) influenced conidiation, pigmentation, and amylolysis. Disruption of UBL1 also
impaired maize kernel colonization, however the ratio of fumonisin B1 per unit
growth was not significantly reduced. The inability of a Dubl1 mutant to recognize a known N-end rule degron confirmed the involvement of UBL1 in the
N-end rule pathway. Additionally, Ubl1 physically interacted with two G protein α subunits of F. verticillioides, thus implicating UBL1 in G protein-mediated sensing of the external environment. Furthermore, deletion of the UBL1
ortholog in F. graminearum led to impaired colonization of maize and wheat,

thus indicating that UBL1 may have a conserved role in pathogenicity among
Fusarium species. This study provides the first linkage between the N-end rule
pathway and fungal pathogenesis, and illustrates a new mechanism through
which filamentous fungi respond to the external environment. Symposium
Presentation

Extensive sampling of basidiomycete genomes demonstrates inadequacy
of the white rot/brown rot paradigm for wood decay fungi
*Riley, Robert(1), Salamov, Asaf(2), Brown, Daren W(3), Nagy, Laszlo(4),
Floudas, Dimitrios(4), Held, Benjamin(5), Levasseur, Anthony(6), Lombard,
Vincent(6), Morin, Emmanuelle(7), Otillar, Robert(2), Lindquist, Erika(2),
Sun, Hui(2), LaButti, Kurt(2), Schmutz, Jeremy(2), Jabbour, Dina(8), Luo,
Hong(9), Baker, Scott(10), Pisabarro, Antonio(11), Walton, Jonathan(12),
Blanchette, Robert(5), Henrissat, Bernard(13), Martin, Francis(7), Cullen,
Daniel(14), Hibbett, David S.(4), Grigoriev, Igor(2)
1.US Department of Energy Joint Genome Institute, Fungal Program, 2800
Mitchell Drive, Walnut Creek, CA, 94598, USA; 2.US Department of Energy
Joint Genome Institute, 2800 Mitchell Drive, Walnut Creek, CA, 94598, USA;
3.USDA, Peoria, IL, 61604, USA; 4.Clark University, Biology Department,
950 Main street, Worcester, MA, 01610, USA; 5.University of Minnesota,
1991 Upper Buford Circle, St. Paul, MN, 55108, USA; 6.Institut National de
la Recherche Agronomique, Marseille, France; 7.Institut National de la
Recherche Agronomique, Champenoux, France; 8.DOE Great Lakes Bioenergy Research Center, E. Lansing, MI, 48824, USA; 9.Michigan State University, Plant Research Lab, 612 Wilson Road Room 210, E. Lansing, MI, 48824,
USA; 10.Pacific Northwest National Laboratory, Richland, WA, 99352, USA;
11.Univ. Pública de Navarra, Depto. de Producción Agraria, Pamplona, Spain;
12.Michigan State University, Department of Energy Great Lakes Bioenergy
Research Center, 210 Plant Biology Building, E. Lansing, 48824, USA;
13.Centre National de la Recherche Scientifique, Marseille, France; 14.Forest
Products Laboratory, One Gifford Pinchot Dr, Madison, WI, 53726, USA
Basidiomycota (basidiomycetes) make up 32% of the described fungi
and include most wood decaying species, as well as pathogens and mutualistic
symbionts. Wood-decaying basidiomycetes have typically been classified as
either white rot or brown rot, based on the ability (in white rot only) to degrade
lignin along with cellulose and hemicellulose. Prior genomic comparisons suggested that the two decay modes can be distinguished based on the presence or
absence of ligninolytic class II peroxidases (PODs), as well as the abundance
of enzymes acting directly on crystalline cellulose (reduced in brown rot). To
assess the generality of the white rot/brown rot classification paradigm we
compared the genomes of 33 basidiomycetes, including four newly sequenced
wood decayers, and performed phylogenetically-informed Principal Components Analysis (PCA) of a broad range of gene families encoding plant biomass-degrading enzymes. The newly sequenced Botryobasidium botryosum
and Jaapia argillacea genomes lack PODs, but possess diverse enzymes acting on crystalline cellulose, and they group close to the model white rot species
Phanerochaete chrysosporium in the PCA. Furthermore, laboratory assays
showed that both B. botryosum and J. argillacea can degrade all polymeric
components of woody plant cell walls, a characteristic of white rot. We also
found expansions in reducing polyketide synthase genes specific to the brown
rot fungi. Our results suggest a continuum rather than a dichotomy between the
white rot and brown rot modes of wood decay. A more nuanced categorization
of rot types is needed, based on an improved understanding of the genomics
and biochemistry of wood decay. Symposium Presentation

A Genetic Analysis of Differences in Optimal and Maximal Growth Temperatures among Mesophilic and Thermophilic Members of the Sordariales
*Robinson, Aaron J, Hutchinson, Miriam, Natvig, Donald O.
University of New Mexico, Department of Biology, Department of Biology,
University of New Mexico, Albuquerque, New Mexico, 87131, United States
Understanding the genetics of temperature responses in filamentous
fungi has important implications for ecology, cell biology and industry. We are
comparing optimal and maximal growth temperatures for strains from varying
latitudes and elevations in an attempt to identify candidate strains for genetic
analysis. We are employing the mesophile Neurospora discreta and the thermophile Myceliopthera heterothallica, both members of the Sordariales with
fully sequenced genomes. Race-tube experiments show differences between
the optimal growth temperatures (OGT) of N. discreta strains from New Mexico and Alaska, as well as M. heterothallica strains from Germany and Indiana.
We are now determining whether differences in OGT segregate among progeny from crosses of these strains, toward the goal of using genomic approaches
to identify the genes responsible. Poster
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Effect of crop rotation and baiting temperature on the diversity of
Oomycetes associated with root diseases of soybean
*Rojas, Alejandro(1), Urrea, Keiddy(2), Rothrock, C.S.(2), Chilvers, Martin(1), Rupe, John(2)
1.Michigan State University, Plant, Soil and Microbial Sciences, 578 Wilson
Rd, 104 CIPS, East Lansing, MI, 48824, USA; 2.University of Arkansas, Plant
Pathology, 495 N. Campus Drive, Plant Sciences Building 212 , Fayetteville,
AR, 72701, USA
Diversity of oomycetes and their association with field crops has been
studied to assess their impact as disease causal agents. The approaches have included traditional isolation on semi-selective media and/or baiting techniques.
However, the isolation or baiting method can potentially introduce biases due
to differences in species growth rate, media preference and incubation temperature. Sampling depth with culture based methods is also limited, due to time
and resources required for such approaches. The primary oomycete genera associated with soybean, rice and other field crops include Pythium, Phytophthora and Phytopythium. In this study we examined the effect of crop rotation
(soybean-soybean or soybean-rice) on the diversity of oomycetes at three locations in Arkansas, and we examined the effect of temperature on infection of
soybean by baiting soil with soybean seedlings at 20°C or 30°C. From the traditional baiting technique a total of 25 oomycete species were identified,
species such as Pythium irregulare, Pythium paroecandrum and Pythium sylvaticum were widespread among all the samples, but their abundance changed
among locations, crop rotation treatments and baiting temperatures. According
to the isolation methods, the rice-soybean rotation and baiting at 20°C had the
greatest diversity of oomycete species. We also compared the traditional baiting and isolation technique with a community profile approach using targeted
amplicon sequencing. Species abundance and diversity appears to be influenced by rotation, and baiting temperature influences the diversity of species
recovered. Contributed Presentation
Photoresponses of apothecial stipes and photomorphogenesis of apothecial
discs in Sclerotinia sclerotiorum
*Rollins, Jeff(1), Benny, Ulla(1), Chamuscho , Karen(1), Veluchamy, Selva (1)
1.University of Florida, Plant Pathology, 1453 Fifield Hall, Gainesville, FL,
32611-0680, USA
Sexual fruiting body development of Ascomycota fungi represents a
complex coordination of ascogenous and vegetative hyphal systems. The determination of final shape and form is canalized through genetic regulatory
pathways but the process remains responsive to environmental cues to ensure
proper developmental timing. Towards the goal of understanding the interplay
of these forms of regulation, we have begun studies to identify and characterize regulators of the photo-responsive sexual fruiting body (apothecium) development in Sclerotinia sclerotiorum (Lib.) de Bary. A study of undifferentiated apothecial stipe photoresponses has revealed positive and negative
phototropism mediated by UV-A and red wavelengths of light respectively.
De-etiolation of stipes without differentiation is mediated by blue light wavebands and disc morphogenesis is regulated by high fluence rates of UV-A. The
S. sclerotiorum genome sequence encodes twelve putative photoreceptors
spanning the UV to red wavebands of predicted light responsiveness. Functional characterization of putative UV-A and blue light receptors have not revealed functions in observed photoresponses but instead affect the prerequisite
sclerotial state of development. Parallel studies have revealed stage-specific developmental consequences of light deprivation that appear to reprogram tissues
from a determined state to a more basal multipotent state of development. A
number of experimental approaches including targeted gene deletions, random
tagged mutagenesis and transcriptomic analyses are being used to refine our
understanding of this complex, multicellular development and test hypotheses
relating to pattern development and tissue determinacy in Ascomycota fruiting
body development. Poster

Neurospora discreta as an ecological model to assess adaptation of fungi to
climate change
*Romero-Olivares, Adriana Lucia, Treseder, Kathleen
1.University of California Irvine , Ecology and Evolutionary Biology, 321
Steinhaus Hall, Irvine, CA, 92697-2525, United States
Fungi comprise one-third of the microbial biomass in boreal forests. They
have an important role as decomposers, having critical functions in biogeochemical cycles, such as the Carbon (C) cycle. Heterotrophic respiration of
fungi, and thus the release of CO2 into the atmosphere, is highly temperaturesensitive. In boreal forests, temperature is increasing due to global warming. In
fact, projections predict an increase of 4-7 °C in these ecosystems in the next
century. To understand the effects of the fungal community in an increasingly
warmer environment and the repercussions on ecosystems’ processes, we are
using Neurospora discreta as a model organism to answer questions in relation
to global warming and fungal metabolic activities. For example: will the fun48 Inoculum 65(3), June 2014

gal community have an increased metabolism due to increased temperatures?
Will there be a loss of soil carbon stocks as a consequence of high decomposition rates? We hypothesize that N. discreta will adapt to temperature change
which will translate in downregulation of its metabolism. We measured growth
rate, biomass, spore production, respiration and protein production at 4, 10, 16,
22 and 28°C, before and after experimentally adapting the fungus to a specific
temperature for 1500 asexual generations. Our results suggest that adaptation
to elevated temperatures resulted in alterations in the metabolism of N. discreta. Growth rate, respiration and conidial production was significantly lower in
adapted compared to unadapted strains. Our experiments were done under controlled laboratory conditions. We are currently carrying out field experiments
to determine physiological responses of N. discreta under an experimentally
warmed field site in a boreal forest in Alaska. Poster

Mitosporic fungi associated with native Nothofagus trees from the Andean-Patagonian Forests of Argentina
*Sánchez, Romina Magalí, Bianchinotti, María Virginia
U.N.S.-Co.N.I.Ce.T., Ce.R.Zo.S., Camino La Carrindanga Km7, Bahía Blanca, Buenos Aires, B8000FWB, Argentina
The Andean Patagonian Forest is one of the most unique biogeographic
formations of Argentina. It is characterized by cold temperate forests with several endemic tree species and is also considered an important reservoir of a
large number of yet unknown fungal species. Therefore, as a contribution to the
knowledge of the ascomycetes of Argentina, which are poorly known, a study
was performed to identify saprophytic fungi associated with bark and woody
debris. This survey included samples from five out of the six species of native
Nothofagus trees present in the Andean Patagonian forest of Argentina. These
are historically related to the Nothofagus trees from Australia and New
Zealand. Microfungal records from these Australasian trees are high and similar numbers were expected to occur on those in South America. A review of the
fungal records of both continents shows a predominance of mitosporic species
on Nothofagus trees. Moreover, eleven anamorphic species were found and are
presented here for the first time. Among them five are described as new (Dictyosporium dewiñi nom. prov., Endomelanconium macrospora nom. prov., Petrakia reticulate nom. prov., Pseudochuppia tuberculata nom. prov. and Trimmatostroma ornata nom. prov.), four genera (Acarosporium, Dwiroopa,
Petrakia and Pseudochuppia) and one species (Monodictys paradoxa) are
recorded for the first time in South America and two species (Bactrodesmium
atrum and Gilmaniella multiporosa) are recorded for the first time in Argentina. When comparing the fungal species present on Nothofagus trees in both
continents it appears that there are few in common. The same happens when
comparing those in neighboring countries (Argentina and Chile). This suggests
that environmental conditions may have a greater influence than substrate conditions on the diversity of ascomycetes species. Poster

Distribution of Dark Septate Fungi in Different Desert Soil Microenvironments
*Sandona, Katrina(1), Tobias, Terri(1), Kuske, Cheryl R(2), Belnap, Jayne(3),
Porras-Alfaro, Andrea(1)
1.Western Illinois University, Department of Biological Sciences, 1 University Circle , Macomb, IL, 61455, USA; 2.Los Alamos National Lab, Enviornmental Microbiology, P.O. Box 1663 , Los Alamos, NM, 87545, USA; 3.US
Geological Survey, Climate Variability & Change, 2290 S. West Resource
Blvd, Moab, UT, 84532, USA
Biological soil crusts (BSC) are complex microbial communities that include fungi, bacteria and photosynthetic organisms such as cyanobacteria,
lichens, or mosses. BSC are commonly found on the surface of desert soils
worldwide and are essential for preventing soil surface erosion and enhancing
the soil nutrient content. The objective of this study was to characterize fungal
taxa from various types of BSC and determine potential differences in the distribution of dark septate fungi (DSF) in soil microenvironments. Soil samples
were collected on the soil surface and 5cm below the BSC in an arid grassland
near Castle Valley, UT. Additionally, rhizosphere soils were collected from
two dominant grasses (perennial bunchgrass Hilaria and annual invasive grass
Bromus) at the site. Serial dilutions were plated on MEA and DSF colonization
was quantified. Pure fungal cultures were isolated and sequenced using the ITS
rRNA region. Abundance of DSF isolates was recorded and compared with environmental sequence data. We have identified 196 isolates representing at
least 48 different OTUs. The most dominant genera included Aspergillus, Coniochaeta, Embellisia, Fusarium, Trametes, and Penicillium. DSF were more
prevalent in cyanobacteria, lichen, and moss dominated biocrusts in comparison with rhizosphere samples or samples collected 5cm below the crust. Preliminary data from this study suggest differential distribution and dominance of
DSF in the different desert microenvironments that could be important for protection and survival of the photosynthetic component of BSCs. Poster
Continued on following page

Do Lichens follow the Latitudinal Diversity Gradient? A Review
*Scharnagl, Klara, Prather, Alan
Michigan State University, Plant Biology, 612 Wilson Road, East Lansing, MI,
48824, USA
Many groups of organisms, including angiosperms, birds and amphibians, follow the latitudinal diversity gradient, with the highest number of
species in the tropics near the equator, and decreasing numbers of species out
of the tropics towards the poles. The latitudinal diversity gradient (LDG) is a
phenomenon that has long been observed yet also debated, with examples of
groups of organisms, or interactions among organisms, as evidence in support
of or against the LDG. One group of organisms that have not been investigated in terms of the LDG are the lichenized fungi. Lichenized fungi are a highly
diverse group, with representatives in both the Ascomycota and the Basisiomycota, and are the fungal component of lichens. Due to the unique symbiotic association between these lichenized fungi and photobionts (cyanobacteria or
algae), lichens are almost ubiquitous in terrestrial ecosystems, making them an
ideal model system for investigating patterns of diversity such as the LDG.
Here we present some preliminary patterns of lichen biodiversity using data
from (a) surveys of lichen diversity within national parks, and (b) regional
lichen checklists. These initial analyses imply that lichens do not follow the
pattern predicted by the latitudinal diversity gradient. We discuss the limitations of these data, including the roles that dispersal, availability of compatible
photobionts, and levels of disturbance have on lichenized fungal species richness within a given region. We propose future investigations involving data
from lichen herbarium collections, in addition to parsing the functional diversity patterns of lichenized fungi and their photobionts along a latitudinal gradient. We further discuss the influences of sampling methods and sampling effort
on the patterns of diversity that emerged. There are certain regions, many of
which are in the tropics, that have been minimally sampled for lichen biodiversity. Adding data from these regions could dramatically alter the currently
mapped patterns of diversity of lichenized fungi. Poster

Tracking footprints of wood-degrading fungi that do the two-step
*Schilling, Jonathan S., Presley, Gerald, Menke, Jon, Zhang, Jiwei
University of Minnesota, Bioproducts & Biosystems Engineering; Institute on
the Environment, 2004 Folwell Avenue, Saint Paul, MN, 55108, USA
Wood-degrading fungi either remove lignin to access carboydrates in
wood (white rot) or circumvent the lignin barrier to selectively release sugars
(brown rot). White rot fungi deploy lignin-degrading enzymes to accomplish
the former, and their mechanisms have a long history of research. Their enzymes (e.g., peroxidases) also offer an easy target for ecologists measuring lignolytic activity in forest samples. Brown rot fungi, on the other hand, have
evolved mechanisms multiple times from their white rot ancestral lineages that
appear dependent on early oxidative, non-enzymatic reactions. Their genomes
generally lack lignin-degrading enzyme genes, and they have also shed in most
lineages the exo-acting cellulases that are central to the mechanisms of most
cellulolytic organisms. In short, they break many of the ‘rules’ that researchers
have increasingly prescribed for lignocellulose decomposition. They are also
serious pests in building materials and they are the key drivers of wood decomposition in conifer-dominated forests such as those in the Boreal biome.
We still do not know how these fungi decompose wood via the brown rot route
and in the absence of those enzymes familiar from white rot secretomes. Our
goal is to characterize this natural ‘upgrade’ in degradation efficiency and to
work collaboratively to help learn the genetic basis for brown rot and its functional role in forests. Our work is specifically focused on the interplay and spatial segregation of oxidative mechanisms and the subsequent enzymatic step
(aka the ‘two-step’) with the goal of learning more about the underlying adaptations that allowed fungi to simplify their secretomic arsenal and cause brown
rot. Contributed Presentation

Remember my (fungal) name: Tying names to sequences and specimen
data in GenBank
*Schoch, Conrad L., Barbara, Robbertse
1.National Library of Medicine, NCBI, 45 Center Drive, MSC 6510, Bethesda, Maryland, 20892, USA
Breaking bad habits during sequence submission to public databases can
greatly enhance sequence accuracy. We focus on improving the traceability of
specimen and culture collection data by discussing ways to standardize unique
identifiers. As part of an effort to improve veracity of sequence information and
update taxonomic identification we also report on the efforts to release more
than 2,500 accessions in a separate curated database, RefSeq Targeted Loci.
These were selected from the public records and re-annotated and verification
with the help of a large group taxonomic experts. Additional ways to highlight
type material, improve links to other databases and utilize the BLAST interface
will be discussed. Protocols will be proposed in order to improve the data quality of new sequences as well as ways to use type and other reference sequences.

As part of the International Nucleotide Sequence Database Collaboration
(INSDC) GenBank fulfils a dual role, acting as archive as well as database. We
aim to present ways to enhance and improve fungal identification, despite these
constraints. Contributed Presentation
Membrane Trafficking and Hyphal Tip Growth in Aspergillus nidulans
*Schultzhaus, Zachary
Texas A&M University, Department of Plant Pathology and Microbiology,
2132 TAMU, LF Peterson Building, College Station, TX, 77845, USA
Hyphae of filamentous fungi grow in a characteristic, polarized manner
involving a unique set of membrane trafficking behaviors including tip-localized exocytosis and highly concentrated, subapical endocytosis. Endocytic recycling, a process which returns internalized proteins and lipids to the plasma
membrane, has been proposed as a mechanism that may keep some polarity
markers at hyphal tips to enable rapid growth. Indeed, membrane recycling is
known to maintain polarized localization of phospholipid translocases and
vesicle targeting proteins in budding yeast. In this study, we recorded internal
membrane flow in the hyphal tips of Aspergillus nidulans using clathrin heavy
chain-GFP as a reporter, and observed several structures that reveal the fragile
and dynamic nature of hyphal tips. We also examined the effects of blocking
the interface between the endocytic and secretory pathways, and determined
that membrane recycling is crucial for the maintenance of hyphal shape and
rapid polarized growth. Symposium Presentation

Phylogenetic relationships and morphological evolution in Lentinus, Polyporellus and Neofavolus, emphasizing Southeast Asian taxa
*Seelan, Jaya Seelan Sathiya(1), Justo, Alfredo(1), Nagy, Laszlo(1), Hibbett,
David(1), Hughes, Karen(2)
1.Clark University, Biology, 950 Main St, Worcester, Massachusetts, 01610,
United States; 2.University of Tennessee, Ecology and Evolutionary Biology,
437 Hesler Biology Building, Knoxville, Tennessee , 1100, USA
The genus Lentinus (Polyporaceae, Basidiomycota) species is widely
documented from tropical and temperate forests and is taxonomically controversial. Here, we studied the relationships between Lentinus subg. Lentinus
sensu Pegler, i.e. sections Lentinus, Tigrini, Dicholamellatae, Rigidi,
Lentodiellum and Pleuroti and polypores that share similar morphological
characters. We obtained 27 ITS, 20 nLSU and 19 rpb1 sequences, focusing on
Lentinus subg. Lentinus sensu Pegler and the Neofavolus group, and performed
phylogenetic analyses using maximum likelihood and Bayesian methods. We
also evaluated the transition in hymenophore morphology between Lentinus,
Neofavolus and some related polypores using ancestral state reconstruction.
Single gene phylogenies and phylogenies combining ITS and nLSU with
RPB1 or RPB2 genes all support existence of a Lentinus/Polyporellus clade
and a separate Neofavolus clade. Polyporellus (represented by P. arcularius, P.
ciliatus, and P. brumalis) forms a clade with species representing Lentinus
subg. Lentinus sensu Pegler (1983), excluding L. suavissimus. Lentinus tigrinus appears as the sister group of Polyporellus in the four-gene phylogeny, but
this placement was weakly supported. All three multigene analyses and the single-gene analyses using ITS and rpb2 strongly support Polyporus tricholoma
as the sister group of the Lentinus/Polyporellus clade; only nLSU fails to support this placement. Under parsimony, the ancestral hymenophoral configuration for the Lentinus/Polyporellus clade is estimated to be angular pores, with
independent transitions to circular pores and lamellae. The ancestral state for
the Neofavolus clade is estimated to be angular pores, with a single transition
to lamellae in L. suavissimus. We propose that Lentinus suavissimus (section
Pleuroti) should be reclassified as Neofavolus suavissimus comb. nov. Contributed Presentation
Alkaloid variation among epichloid endophytes of sleepygrass
(Achnatherum robustum): Consequences insect herbivore resistance
*Shymanovich, Tatsiana(1), Saari, Susanna(2), Charlton, Nikki D.(3), Young,
Carolyn A.(3), Cech, Nadja(4), Faeth, Stanley H.(1)
1.University of NC at Greensboro, Biology, 321 McIver St.,, 312 Eberhart
Bldg., Greensboro, NC, 27412, USA; 2.University of Copenhagen, Department of Plant and Environmental Sciences, Thorvaldsensvej 40, DK-1871,
Frederiksberg C, Denmark; 3.Noble Foundation, 2510 Sam Noble Parkway,
Ardmore, OK, 73401, USA; 4.University of NC at Greensboro, Chemistry and
Biochemistry, 435 Patricia A. Sullivan Science Building, PO Box 26170,
Greensboro, NC, 27412, USA
Epichloid endophytes are well known symbionts of many cool-season
grasses that may buffer their hosts from environmental stress. For example, endophytes may reduce herbivory by production of alkaloids toxic to invertebrates or vertebrates, or they may enhance host drought resistance. Achnaterum
robustum is a grass native to high elevations in the southwestern USA. Its common name, sleepygrass, is derived from the narcotic effects of endophytic ergot
Continued on following page
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alkaloids on livestock. We observed differences in the alkaloids produced in
two plant populations, Cloudcroft and Weed, located about 22 km apart in the
Lincoln National Forest, NM. We suspected two different endophyte species in
these populations. Genetic analyses revealed major differences in alkaloid
genotypes, which were supported by LC-MS chemical analyses. The Weed endophyte produced peramine, chanoclavine, several indole-diterpene alkaloids,
and is thus likely Epichloë funkii. However, the Cloudcroft endophyte produced a very different array of alkaloids including the ergot alkaloids ergonovine and lysergic acid amide, and the indole-diterpene, paspaline, and appears to be an undescribed species. In biological assays using the bird
cherry-oat aphid, Rhopalosiphum padi, far fewer aphids survived on infected
Cloudcroft grasses compared with infected Weed grasses. Based on the difference in chemoprofiles for two endophytes and aphid performance, we hypothesized that the ergot alkaloid ergonovine is responsible for aphid mortality and
therefore tested the direct effect of this compound on aphid survival. Oat
seedlings free of alkaloids were cut and placed in an aqueous ergonovine solution. R. padi aphids were placed on individual leaves for 4 days. Ergonovine
concentrations in the leaves were measured after the experiment. Aphid numbers on ergonovine treated leaves were reduced compared to control plants,
thus supporting the hypothesis that ergonovine is insecticidal. This is the first
study able to show not only feeding inhibition but strong insecticidal effects of
ergonovine. Our results show that sleepygrass harbors different endophytes that
produce widely varying alkaloid profiles that change susceptibility to insect
herbivores. This variation in endophyte genotype and chemical profiles is common within and among host grass populations and species. Poster

Hirsutella species are polyphyletic in Ophiocordycipitaceae
*Simmons, Rabern, Groden, Eleanor
University of Maine, School of Biology & Ecology, 5722 Deering Hall, Orono,
ME, 04469-5722, USA
The genus Hirsutella (Ophiocordycipitaceae; Hypocreales) is composed
of a variety of anamorphic insect, mite, and nematode pathogens. It has been
over 15 y since the genus has been monographed, and relatively few isolates
have been considered in molecular phylogenies when compared to the sampling sizes in studies of their teleomorphic allies. The status of this genus by
the One Fungus One Name initiative is unclear based on this limited sampling,
but the placement of species within Ophiocordyceps has been suggested as a
probable outcome, though Hirsutella has nomenclatural precedence. We sequenced and produced phylogenies of rDNA and protein-encoding loci for
over 50 Hirsutella isolates representing more than 20 species from the USDAARS Collection of Entomopathogenic Fungal Cultures. With a better understanding of Hirsutella species in phylogenetic context with their teleomorphic
allies, we hope to set the groundwork for further evaluation of the nomenclatural outcome of these taxa. Poster

Diversity of endophytes isolated from two tropical euphorbiaceous host
genera: Hevea and Micandra
*Skaltsas, Demetra(1), Castlebury, Lisa A.(2), Chaverri, Priscila(1)
1.University of Maryland, Plant Science and Landscape Architecture, 2012
Plant Sciences Building, College Park, MD, 20742, USA; 2.US Department of
Agriculture, Agricultural research Service, Systematic Mycology and Microbiology Laboratory, Beltsville, MD, 20705, USA
Hevea brasiliensis is the primary species for tapped natural rubber. Plantation grown trees suffer from a variety of diseases that reduce production or destroy entire plantation areas. Endophytes obtained from the wild that have a highly specialized relationship with their hosts are considered ideal candidates for
developing biological controls against diseases of that host. The objectives of this
project were to (1) characterize and compare the diversity of culturable and unculturable endophytes obtained from wild Hevea spp. and Micrandra spp. (Euphorbiaceae), and (2) explore host preference or host recurrence across selected
species from Hevea and its sister genus, Micrandra. Plant tissue samples were
collected from adult and seedling trees located in the Amazon basin (Peru and
Brazil). DNA was extracted from adult sapwood tissue and ITS2 was amplified.
Sequencing was performed on an Illumina MiSeq. Adult sapwood tissue was also
plated onto PDA+. Seedling twigs were plated onto PDA+. Isolated fungal endophytes were identified using ITS nuclear ribosomal DNA. In the adult trees,
Hypocreales (Ascomycota) were by far the most abundant group using both
methods. Trichoderma spp., a well known mycoparasite, was the most abundant
using culturing techniques and Acremonium cf. strictum using metagenomics. In
seedlings, Diaporthales were the most abundant group. Interestingly, no Trichoderma species were isolated from the seedlings. Understanding the fungal diversity, host associations or preferences, and spatial distribution of Hevea and related endophytes may provide additional tools for an integrated approach to disease
management of plantation grown trees. Poster

How many fungi make sclerotia?
*Smith, Matthew E., Rollins, Jeffrey
University of Florida, Plant Pathology, 2517 Fifield Hall, Gainesville, Florida,
32611, United States
Almost all fungi produce some type of durable microscopic structures
such as spores, but many species also produce dense, macroscopic aggregations
of tissue called sclerotia. These persistent structures help fungi to survive challenging conditions such as freezing temperatures, desiccation, microbial attack,
or the long-term absence of a host. Sclerotia are primarily considered as an important life history trait in several generalist necrotrophic plant pathogens but
these structures have actually been found in several fungal lineages with diverse ecological niches. During investigations of hypogeous fungi, we encountered fungal sclerotia that were morphologically variable and not clearly linked
with a known fungal species. The variation in morphology, microhabitat, and
geography suggested that the fungi involved in their formation were not closely related and probably differed in their trophic modes. The diversity of fungal
sclerotia encountered during random sampling also suggested the possibility
that many species form sclerotia but that these structures have gone unnoticed
because they occur sporadically in soil, wood, and other opaque substrates. The
discovery of these diverse sclerotia generated several questions that are addressed here: 1) What are the identities of the unknown sclerotia-forming fungi
we found in nature and what are their likely trophic modes? 2) How many unrelated fungal species produce sclerotia? and 3) Besides plant pathogens, what
are the trophic modes of the sclerotia-forming fungi? This poster will present
data based on our review of the literature as well as molecular phylogenetic
analyses of sclerotia collected in nature. Poster

Exploring the phylogenetic affiliations and the trophic mode of Sedecula
pulvinata (Sedeculaceae)
Trappe, Matthew J.(1), *Smith, Matthew E.(2), Hobbie, Erik(3)
1.Oregon State University, Forest Ecosystems and Society, Corvallis, Oregon,
97331, United States; 2.University of Florida, Plant Pathology, 2517 Fifield
Hall, Gainesville, Florida, 32611, United States; 3.University of New Hampshire, Earth Systems Research Center, Durham, NH, 03824, USA
Sedecula is a monotypic genus of hypogeous fungi that is rare and endemic to dry conifer forests of the western United States. The only known
species, Sedecula pulvinata, was described in 1941 and its taxonomic placement and trophic status have remained uncertain ever since. Here we employ
isotopic and molecular phylogenetic analyses to determine its nutritional mode
and placement on the fungal tree of life. Phylogenetic analysis indicates that S.
pulvinata is closely related to the genus Coniophora (Coniophoraceae, Boletales). Stable isotope comparisons with known ectomycorrhizal and saprotrophic fungi together with phylogenetic evidence also suggest that S. pulvinata is a saprobe and that this genus represents a unique morphological transition
from a resupinate basiocarp morphology (in Coniophora and relatives) to a hypogeous, sequestrate basiocarp morphology (in Sedecula). Poster

Application of the Alternative Host Hypothesis Elucidates Potential Virulence Genes in Pseudogymnoascus destructans
*Smyth, Christopher(1), Schlesinger, Sara(2), Overton, Barrie(2), Butchkoski,
Calvin(3)
1.Pennsylvania State University, Plant Pathology and Environmental Microbiology , 118 Buckhout Lab, University Park, PA , 16802, USA; 2.Lock Haven
University, Biology, 205 East Campus Science Center, Lock Haven, PA,
17745, USA; 3.Pennsylvania Game Commission, Bureau of Wildlife Management , 2001 Elmerton Avenue , Harrisburg, PA, 17110, USA
After its arrival in the United States in 2006, White Nose Syndrome,
caused by the Leotiomycete fungus Pseudogymnoascus destructans (Pds), has
decimated bat populations in North America, leading to the death of over six
million individual bats spanning seven species. Evidence suggests that this fungus is new and invasive to North American cave ecosystems, accidentally introduced from Europe where records of it growing on bats pre-date 2006. Pds
does not, however, cause the same mortality rates in Europe as seen in North
American species. Coevolution of Pds with its native hosts has been hypothesized as a probable explanation for the differences in mortality (Wibbelt et al.
2010). An alternative explanation is that Pds is an environmental pathogenic
fungus (EPF) sensu the Alternative Host Hypothesis of Casadevall et al.
(2003), and like most fungal pathogens of mammals, has an environmental
saprophytic phase. First, we found that Pds can be isolated from and grows well
on a common moss, Polytrichum commune, indicating that it can survive and
reproduce without a bat host. Second, we identified dual use virulence genes
that are fortuitously pre-adapted for pathogenic functions when inside the
mammal host. Overall these data suggest that Pds has the ability to grow and
reproduce in cave environments when its mammalian host is absent. While the
status of Pds as an EPF does not exclude coevolution with bats, these findings
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provide a conceptual framework for the study of the etiology of this important
disease. Contributed Presentation

Fungal competition for wood in the face of endophytes: Glory and consequence
*Song, Zewei(1), Vail, Andrew(2), Sadowsky, Michael(2), Liew, Fengjin(1),
Schilling, Jonathan(1)
1.University of Minnesota, Bioproducts and Biosystems Engineering, 2004
Folwell Ave, St Paul, MN, 55108, USA; 2.University of Minnesota, BioTechnology Institute, St Paul, MN, 55108, USA
Wood decomposition is primarily fulfilled by brown rot and white rot
fungi in temperate and boreal forests. The competitive balance between these
fungi determines the pathways of element cycles in dead wood, the release
rates of carbon to the atmosphere, and the quality of forest soils. These fungi
colonize wood via spores and soil mycelia, but also by infecting living trees
where they reside latent as endophytes, adding complexity to predicting the interaction within microbial communities. These interactions will likely be influenced by climate change, but the response still unclear. My talk will touch on
several projects in our lab focused on quantifying the presence of these fungi
in situ as well as connecting their presence to the consequences of competitive
success. Particular focus will be on the role of priority in colonization, including as endophytes, using a common competitive scenario in paper birch between the brown rot fungus Piptoporus betulinus and white rot fungus Fomes
fomentarius. Over five-months of decomposition, we tested competitive dynamics and the role of endophytes by eliminating or maintaining the native endophytic community at two temperatures (25°C and 30°C). The competitive
outcomes were confirmed using quantitative PCR on the relative abundance of
P. betulinus, F. fomentarius, bacteria, fungi and Basidiomycota. These outcomes were also linked to the consequences on the wood residues formed and
the carbon release rates by sampling water content, dilute alkali solubility, pH,
and loss rate of dry mass, carbohydrates and lignin. In each of these studies, the
competitive outcomes between a brown and white rot fungus for the same
wood substrate type were flexible, depending on the timing of colonization and
inoculum potential. Temperature could affect the outcomes of competition but
these effects were far less than the role of native endophytic communities. Presence of endophytes significantly reduced the decay rate and effectively slowed
the colonization of external fungi. However, these communities residing in
healthy xylem tissue could still cause significant mass loss. The abundance of
Basidiomycota decreased in the presence of endophytes and at higher temperature, resulting a negative relationship between mass loss and Bacteria:Basiodiomycota ratio. These community shifts left a signature of rot type that clustered between typical brown rot and white rot in principal components
analyses. Overall, these studies suggest that priority in the standing tree has
‘downstream’ effects that can, over the long term and in varying environments,
functionally change the consequences of decomposition. Symposium Presentation

Rethinking the origin of Eukaryotes
*Spiegel, Frederick W.
University of Arkansas, Department of Biological Sciences, Science and Engineering 601, 1 University of Arkansas, Fayetteville, AR, 72701, USA
As biologists interested in the macroevolution of eukaryotes come closer
to resolving the Eukaryote Tree of Life (EToL), it is time to start to question
some of the dogma that we have been complacent enough to accept almost
without question. A serious flaw in some of our reasoning stems from our all
too pervasive willingness to treat what is true for Metazoa as somehow generally true for biology. Even if we stipulate that the modern phyla of metazoans
had a marine origin, it does not necessarily follow that the old saw, “All life
came from the sea,” has any general validity. With respect to eukaryotes, in
general, I suspect that they may never have “invaded the land.” They may always have been there. I will present several reasons why we should consider
the hypothesis that eukaryotes had a terrestrial, rather than an aquatic origin.
This hypothesis is consistent with any of the presently proposed roots for
EToL. Should this hypothesis ultimately be supported, it will have great impact
on such matters as the age of major eukaryotic lineages, the question of what
components of modern terrestrial biotas are derived contiuously from descendants of terrestrial ancestors, etc. These are questions of importance both to
mycologists and botanists. Contributed Presentation
Identification of natural compounds that limit aflatoxin production in Aspergillus parasiticus
*Springer, Joshua, Trail, Frances
Michigan State University, Plant Biology, 612 Wilson Road, East Lansing, MI,
48824, USA
Mycotoxins contaminate grains and nuts and some indoor environments.
These toxins cause immunosuppressive, carcinogenic, cytotoxic, and terato-

genic effects in humans and animals that consume them. Aflatoxin, the most
well-known mycotoxin, is produced by several species of the fungus Aspergillus and is highly regulated in food products. Previously we identified activity in black pepper that can eliminate mycotoxin biosynthesis. Black pepper
(Piper nigrum) and related Piper species are a rich source of spices and bioactive compounds. The best-studied component of pepper is the amide piperine,
which provides the spiciness to pepper. Eight structural variations of amide
compounds were synthesized and tested for their efficacy at preventing the production of aflatoxin in liquid culture. One of the compounds reduced aflatoxin
levels up to 80% when placed in liquid culture at a concentration of around
25ppm as seen by thin layer chromatography (TLC) analysis. A second compound lowered aflatoxin production as well in culture, but the effect was inconsistent trial to trial. TLC assays indicate that the most effective reduction
occurred when the compounds were together in culture. Poster

Fungal cell wall evolution reconstructed from genomes of early diverging
fungi
Sain, Divya(2), Melida, Hugo(1), Bulone, Vincent(1), *Stajich, Jason(2)
1.KTH, Glycoscience, Stockholm, Sweden; 2.University of California-Riverside, Plant Pathology & Microbiology, 900 University Ave, Riverside, CA,
92521, USA
The outer membrane of fungal cells are defined by cell walls that made
up of chitin and glucan polysaccharides and define a rigid protection barrier
that is remodeled as part of growth. Much of the work to define the genetics
and biochemistry of the fungal cell wall has focused on Dikarya fungi. We have
focused an analysis using genomics and biochemical profiling to better characterize cell walls from a variety of early diverging fungi. Our analysis of the
polysaccharide biosynthetic pathways and highlight their evolutionary features
and higher complexity in terms of gene copy numbers among species from
early diverging Mucormycota, Chytridiomycota, and Blastocladiomyocta. This
work uncovers the presence in mucormycetes (Phycomyces blakesleeanus and
Rhizopus delemar) of abundant fucose based polysaccharides similar to algal
mucorans. These unexpected polymers are associated with unusually low
amounts of glucans and a higher proportion of chitin compared to N. crassa. In
addition, composition of cell walls from Allomyces and Spizellomyces is significantly different based on biochemical profiling providing additional key
differences between these flagellated lineages. Phylogenomic analyses of
genes encoding carbohydrate synthases, chitin-modifying enzymes and enzymes involved in nucleotide-sugar formation provide evidence for duplication
events during evolution of cell wall metabolism in fungi. Altogether, the data
highlight the specificity of mucormycete cell walls, shared signatures in blastocladiomycete and dikarya walls, and challenges to the dogma that fungal
walls exhibit comparable structures regardless of their phylogenetic position.
Symposium Presentation

Environmental Predictors of the Microbiome Associated with Serengeti
Grasses
*Stevens, Bo Maxwell
Northern Arizona University, Biology, S San Francisco St, Flagstaff, AZ
86011, Flagstaff, AZ, 86011, USA
The purpose of this analysis is to determine if there is relationship between arbuscular mycorrhizal fungi (AMF), soil bacteria, and Serengeti grasses with respect to soil properties and precipitation. Because AMF and bacteria
play an important role in carbon cycles, plant nutrient uptake, and water flow,
understanding their relationships could help broaden our understanding of
global environmental concerns and inform land management decisions for conservation in a changing climate. Seven sites within the Serengeti National Park
were sampled in 2012. Rhizosphere fungal SSU rDNA was extracted from the
roots of two dominant plant species and pyrosequenced. Bacterial 16S soil
DNA was sequenced using Illumina MiSeq high-throughput technology. Data
is being interpreted with the QIIME software package. We are utilizing multivariate statistics to determine patterns in communities and environmental gradients. These findings will augment our understanding of the relationship between the soil microbiome across environmental gradients, with the intent of
mitigating environmental impact while preserving economic need. Contributed
Presentation
Drivers of divergence and host range expansion in a fungal species complex pathogenic to cucurbits and papaya
*Stewart, Jane, Brewer, Marin
University of Georgia, Plant Pathology, 2309 Miller Plant Science Bldg,
Athens, GA, 30602, USA
Host specialization and host-plant domestication are factors that can
drive speciation in plant-pathogenic fungal taxa. Using a multilocus sequencing approach of 55 isolates, we have discovered that Didymella bryoniae, a
Continued on following page
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pathogen of cucurbits, is composed of three genetic lineages (L1, L2, L3). Unexpectedly, one of the lineages (L3) is genetically and morphologically indistinguishable from a pathogen of papaya, Phoma caricae-papayae. Current research is aimed at determining host specialization among lineages and inferring
the ancestral host and divergence times of the lineages using coalescent analyses for four genome regions, internal transcribed spacer region (ITS), beta tubulin (BTUB), calmodulin (CAL), and chitin synthase I (CHS). Pathogenicity assays showed that L3 is pathogenic to payapa (Carica papaya), whereas all three
lineages are pathogenic to Cucurbita, Cucumis, and Citrullus species. A haplotype network of the combined dataset shows no reticulation among the distinct genetic lineages. Species tree estimates provide evidence for the existence
of three distinct species, with L3 as the oldest species. Our time estimates for
the divergence of L3 and L2 pre-date (70,000 years) domestication of Carica
papaya and Cucurbitaceae, but it is possible that L3 host jumped on the newly
arrived Cucurbitaceae gourds arriving by sea from Africa. The divergence estimate observed for L1 and L2 (10,900 years) suggests that domestication could
have driven the divergence of these lineages as Cucurbita species moved northward out of South and Central America. This work highlights the use of molecular systematics and population genetics to elucidate genetic identity among
previously unassociated fungi and to solve practical disease problems in the
field. Poster
Fungal species recognition is being challenged by next-generation-sequencing and fungal generic concepts are being challenged by the new
nomenclatoral code
*Taylor, John W.
University of California, Plant and Microbial Biology, Berkeley, CA, 947203102, USA
In principle, biology should lead taxonomy and taxonomy should lead
nomenclature. One biological development brought about by technical innovations and one nomenclature development brought about by political action are
reshaping fungal taxonomy. On the biological side, next-generation-sequencing, NGS, is raising two taxonomic issues that challenge phylogenetic species
recognition, one issue results from population genomics and the other stems
from amplicon sequencing. Population genomics threatens to greatly inflate the
number of genetically and phenotypically differentiated taxa, i.e., species, and
NGS amplicon sequencing is vastly increasing the number of operational taxonomic units, or OTUs. On the nomenclatoral side, just as NGS is causing mycologists to reexamine species recognition, the new Melbourne Code is causing mycologists to question generic concepts. Where the distribution of
anamorphic and teleomorph names is equal, i.e., where each clade bears a
unique anamorph and teleomorph name, the question is purely nomenclatoral,
i.e., which name to use? Where there is an asymmetry in the application of
names, i.e., where one type covers more phylogenetic territory than the other,
nomenclature can trump biology as the arbiter of taxonomy. Examples will be
drawn from recent studies of well-studied fungi in the genera Coccidioides,
Neurospora and Aspergillus. These issues about the appropriate size of taxa are
not confined to species and genera, examples will be provided from the naming of fungal subclasses and even phyla. Contributed Presentation

Fungal Foliar Endophyte Dispersal: Testing the Foraging Ascomycete Hypothesis
*Thomas, Daniel, Vandegrift, Roo, Ludden, Ashley, Carroll, George, Roy,
Bitty
University of Oregon, Biology, Institute of Ecology and Evolution, 335 Pacific Hall, 5289 University of Oregon, Eugene, OR, 97403-5289, USA
Fungal endophyte life cycles remain poorly known, despite the large implications for the fields of fungal ecology and plant pathology. Here we test the
hypothesis that the fungal endophyte lifestyle is for some groups a dispersal
strategy: leaves may represent a vector for the microfungi that inhabit them.
Senescent leaves may fall farther from a tree than most spores alone are capable of traveling, and leaves may enhance colonization of other substrates by
creating suitable microclimates. This is the Foraging Ascomycete hypothesis,
proposed by George Carroll. To test this hypothesis we sampled fungal endophytes and stromata of wood-decomposers of the genus Xylaria (Xylariaceae,
Sordariomyctes) in a half-hectare plot in the Ecuadorian Cloud Forest in a spatially explicit manner. We predicted (1) that some foliar endophytic members
of Xylaria also exist for part of their life-cycle as wood-rotting fungi, (2) some
of these fungi would display dispersal limitation on the scale of our study and
(3) that therefore in some groups these two life cycles will be coupled spatially. We found that all Xylaria foliar endophyte species recovered also acted as
wood decomposers, though the reverse was not found to be true, and that some
species appeared to be clustering on a scale captured by our study, indicating
dispersal limitation. Several Xylaria species showed significant spatial coupling of endophyte and wood-decomposer life-cycles on the scale of our study.
Poster
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Seed associated fungi: mutualists and pathogens, and their potential impact on seed recruitment and community composition
*Tobias, Terri(1), Sinsabaugh, Robert(2), Suding, Katharine(3), Farrer,
Emily(3), Porras-Alfaro, Andrea(1)
1.Western Illinois University, Biological Sciences, Waggoner Hall 372, 1 University Circle, Macomb, IL, 61455, USA; 2.University of New Mexico, Department of Biology, 167A Castetter Hall , Albuquerque, NM, 87131 , USA;
3.University of California-Berkeley, Department of Environmental Science,
Policy & Management, 137 Mulford Hall, #3114, Berkeley, CA, 94720, USA
Alpine tundra ecosystems are characterized by harsh environmental conditions including a short growing season with temperatures below freezing,
high solar radiation and winds, soil erosion, and the increase in nitrogen deposition caused by anthropogenic activity. Plants in the alpine tundra also rely on
endophytic and mycorrhizal fungi for acquisition of nutrients and protection.
Given these harsh conditions, microbial interactions with plants could play an
extremely important role in maintaining plant biodiversity in the alpine tundra.
The objectives of this study were to describe the dominant fungal taxa found in
seeds of six dominant species of plants in the alpine tundra and evaluate their
potential function using a cultivated plant as a model. Seed samples collected
from a moist meadow in the alpine tundra at the Long Term Ecological Research Site in Niwot, Colorado included: Geum rossii, Erigeron simplex,
Artemisia scopulorum, Deschampsia caespitosa, Bistorta bistortoides, and
Trisetum spicatum. Fungal cultures were sequenced using the Internal Transcribed Spacer rDNA and identified using BLASTN and phylogenetic analysis. Dominant orders included Capnodiales (23% of the isolates), Pleosporales
(23%), and Eurotiales (16%). A total of 54 fungal cultures were isolated from
seeds consisting of 12 unique genera. Germination experiments using commercial corn seeds were conducted for each fungal species to determine potential mutualistic or pathogenic roles. Sixty-six percent of the endophytes tested
were closely related to seed pathogens and had pathogenic activity affecting
germination and causing root necrosis. The most common genus isolated was
Alternaria accounting for 26% of the isolates. Phylogenetic analysis indicated
4 unique clades of Cladosporium all of which showed positive effects on seed
germination and plant growth. The high number of pathogenic fungi found in
this study suggests that seed associated fungi could have a direct effect on community composition and seed recruitment. Contributed Presentation

Fungal profiles of selected grains and grain products from U.S. retail
*Tournas, V.H.(1), Niazi, N.S.(2), Katsoudas, E.J.(3)
1.Food and Drug Administration, CFSAN, College Park, MD, USA; 2.Georgetown University, Medical School, Washington, D.C., USA; 3.Food and Drug
Administration, ORA/Northeast Regional Lab, Jamaica, NY, USA
A total of 85 grain and grain product samples (including corn meal, corn
muffin mix, popcorn, various types of rice, and self-rising, unbleached and
whole wheat flour) from U.S. retail were tested for fungal contamination levels and profiles using conventional plating as well as molecular methods. The
results of this study showed that over 90% of wheat flour and corn product
samples and 73% of rice samples tested carried live fungi. Popcorn carried the
highest fungal levels reaching 2.8 x 105 colony forming units (cfu) per gram
followed by corn meal (reaching 2.4 x 105 cfu/g). Mould and yeast counts
(MYC) in rice and wheat flour reached 2.0 x 103 and 1.9 x 103, respectively.
The predominant moulds in wheat flour were aspergilli and fusaria found in 50
and 46% of samples, respectively; while Fusarium spp. were the most frequent
contaminants of corn-based products found in 74% of the samples followed by
penicillia (present in 44% of tested samples). Rice, on the other hand, contained
mainly Aspergillus, Fusarium and yeasts (each found in 21% of the samples).
Poster
Evolution of perithecium morphology through transcriptomics
*Trail, Frances(1), Fellows, Kayla(1), Cubba, Caitlyn(1), Hoffman, Tiana(1),
Wang, Zheng(2), Townsend, Jeffrey(3) Z1.Michigan State University, Plant
Biology, 612 Wilson Road, East Lansing, MI, 48824, USA; 2.Yale Univeristy,
Ecology and Evolutionary Biology, New Haven, CT, 06520, USA; 3.Yale University, Yale Center for Analytical Sciences, 135 College Street, New Haven,
CT, 06520, USA
A great diversity in fruiting body forms is characteristic of the classes of
the Ascomycota. We seek to understand the mechanisms involved in generating this morphological diversity. We hypothesize that genes whose expression
has been significantly upregulated in one lineage compared to the others would
be involved in changes in fruiting body morphology. To this end, we have performed transcriptional profiling of five species of Neurospora and Fusarium
during six stages of perithecium development. We estimated the ancestral transcriptional shifts during the developmental process among the species and
identified genes whose transcription had substantially and significantly shifted
during the evolutionary process. To test our hypothesis, we examined genes
Continued on following page

whose expression greatly increased in Fusarium graminearum perithecium development. Functional studies through gene disruption resulted in substantial
changes in perithecium morphology in the mutants of many of these genes.
These genes were not previously identified as candidates for function in
perithecium development, illustrating the utility of this method for identification of genes associated with specific functional processes. In addition, the
genes were frequently associated with morphologies that distinguished Fusarium from Neurospora. Symposium Presentation

Genomic-based interaction inferences of the bacterial endosymbiont
Glomeribacter sp. lineage with associated fungal hosts
*Uehling, Jessie(1), Hameed, Khalid(2), Tschaplinski, Timothy(3), Gryganskyi, Andrii(2), Labbé, Jessy(3), Pelletier, Dale(3), Schaefer, Amy(4), Schadt,
Christopher(3), Vilgalys, Rytas(5), Bonito, Gregory(6)
1.Duke University, Program in Genetics & Genomics, 595 LaSalle Street, Box
103855 DUMC, Durham, NC, 27710, United States; 2.Duke University, Biology, 595 LaSalle Street, Box 103855 DUMC, Durham, NC, 27710, United
States; 3.Oak Ridge National Laboratory, Plant Systems Biology, 1 Bethel Valley Rd, Oak Ridge, TN, 37830, United States; 4.University of Washington, Department of Microbiology, Box 357735, 1705 NE Pacific St, Seattle, WA,
98195, United States; 5.Duke University, Department Of Botany, Box 90338,
Durham, NC, 27708-0338, USA; 6.Royal Bontical Gardens Melbourne, Private Bag 2000, Birdwood Avenue, South Yarra , Victoria , 3141, Australia
Recently joint efforts to understand Populus microbiome dynamics have
yielded cultures of many beneficial fungi, including Mortierella elongata
(Mortierellomycotina). This fast-growing, coenocytic fungus harbors a bacterial endosymbiont that has been placed phylogenetically within the Burkholderiaceae. We recently obtained the genome sequences of both M. elongata and
its endosymbiont and our analyses indicate shared ancestry with Glomeribacter gigasporarum, an endosymbiont associated with the Glomeromycota genera Gigaspora and Scutellospora. The genome for Glomeribacter gigasporarum is also available and comparative analyses indicate that as a lineage,
Glomeribacter share genomic attributes with other Eukaryote endosymbionts
such as reduced genomes and mutations affecting specific metabolic processes. We have cleared several Mortierella elongata strains of Glomeribacter and
observed notable fungal fitness costs associated with supporting the endosymbiont in particular conditions. Metabolomics and morphological analyses indicate cleared strains accumulate significantly more fatty acids than those harboring endosymbionts, leading us to hypothesize a trophic basis for the
interaction. These host-endosymbiont interaction inferences are largely supported by genomic content analyses. Although the Glomeribacter lineage is
present in both AM fungi and Zygomycetes, and the genomes are similar in
many ways, there appear to be key differences in metabolic function and host
interaction dynamics. Despite of the apparent fitness cost associated with endosymbiont occurrence, the mutual presence of these bacterial relatives in close
fungal relatives suggests an ancient origin for the symbiosis. Specific roles of
this endosymbiont to their fungal host and conditions under which the interaction may be beneficial or parasitic remain to be elucidated. Aspects of the interactions between Glomeribacter and its fungal hosts will be further discussed.
Contributed Presentation

MSA Student Section 2014 - Fungal functional traits
*Uehling, Jessie K(1), Lee, Samantha(2), Adams, Catharine(3), Maltz, Mia
Rose(4), Haelewaters, Danny(5)
1.Duke University, Biology, 354 Bio Sci , Durham, NC, 27708, USA; 2.Rutgers, The State University of New Jersey, Plant Biology and Pathology, 59
Dudley Road, Foran Hall 297 and 291A, New Brunswick, NJ, 08901, USA;
3.Harvard University, Organismic & Evolutionary Biology, 16 Divinity Ave,
Cambridge, MA, 02138, USA; 4.University of California, Irvine, Ecology and
Evolutionary Biology, 321 Steinhaus Hall, Irvine, CA, 92604, USA; 5.Harvard
University, Organismic & Evolutionary Biology, 22 Divinity Ave, Cambridge,
MA, 02138, USA
The Mycological Society of America Student Section is a student-run
group within MSA, which aims to (1) facilitate communication among all students of the Society, (2) provide opportunities for students to network with
other individuals in their own research fields and beyond, and (3) connect student members of MSA with scientists performing cutting edge mycological research. Hence, the Student Section has the potential to inspire future collaborations. The Student Section was launched in 2012 at the annual MSA meeting
in New Haven, CT and was formally recognized by the MSA Council at the
2013 APS-MSA Joint Meeting in Austin, Texas. For this year’s annual meeting in East Lansing, MI, the Student Section is organizing the symposium
“Fungal functional traits in a changing world”, to discuss both the evolution of
selected traits and how key attributes of fungal taxa influence their environment
and stress response. Functional traits are determinants for where fungi can live,
how they evolve, and what other organisms they interact with. Recently, trait

databases have been launched to centralize current knowledge on fungal traits,
document functional diversity, and improve our understanding of how fungi
develop and use functional traits to interact with their rapidly changing environments. This symposium will provide an excellent opportunity for communication between members of the Student Section and the leaders in this field.
These diverse researchers work across taxa, populations, communities, and
ecosystems; investigate the micro and macro; and study systems ranging from
cellular ultrastructure to ecology. The Student Section is open and inclusive,
welcoming the participation of graduate students, postdoctoral researchers, and
faculty(!) in building and pioneering this group. We look forward to seeing you
at our social mixer on June 9th and hope you can also join us at our future
events. Poster

Mixed fitness effects of grass endophytes modulate impact of enemy release and rapid evolution in an invasive grass
*Vandegrift, Roo(1), Blaser, Wilma(2), Campos-Cerda, Felipe(1), Heneghan,
Allison(3), Carroll, George(1), Roy, Bitty(4)
1.University of Oregon, Institute of Ecology and Evolution, 335 Pacific Hall,
5289 University of Oregon, Eugene, OR, 97403-5389, USA; 2.Swiss Federal
Institute of Technology, Institute of Integrative Biology, Universitätstrasse 16,
ETH Zentrum, CHN, Zuerich, CH-8092 , Switzerland; 3.New Mexico State
University, Las Cruces, NM, USA; 4.University of Oregon, Biology, Institute
of Ecology and Evolution, 335 Pacific Hall, 5289 University of Oregon, Eugene, OR, 97403-5289, USA
Endophytic fungi in grasses are often considered to be mutualistic because they can increase host resistance to herbivory and drought. However, not
all endophytes are beneficial to their hosts, but may instead be specialist enemies. Brachypodium sylvaticum is an invasive grass in the USA. In its European native range, it is always infected by the host-specific endophyte Epichloë
sylvatica. While this fungus decreases herbivory, it also decreases the growth
rate and size of infected plants, making them less competitive. After showing
that B. sylvaticum has lost its endophyte in the invaded range, we use greenhouse assays to de-confound the effects of endophyte infection and origin to
test assumption of the evolution of increased competitive abilities (EICA) hypothesis. Brachypodium in its invaded range appears to have lost tolerance
mechanisms present in the native range, allowing Epichloë to greatly increase
seedling mortality and reduce growth rates, supporting the EICA hypothesis.
Contributed Presentation

Dispersal ecology of endophytic Xylariaceae in subtropical Taiwan: a test
of the Foraging Ascomycete Hypothesis
*Vandegrift, Roo(1), Thomas, Daniel(1), Ju, Yu-Ming(2), Carroll, George(1),
Roy, Bitty(1)
1.University of Oregon, Biology, Institute of Ecology and Evolution, 335 Pacific Hall, 5289 University of Oregon, Eugene, OR, 97403-5289, USA;
2.Academia Sinica, Institute of Plant and Microbial Biology, 128 Sec. 2, Academia Rd, Nangang, Taipei, 11529, Taiwan
The interrelationships between plants and the microscopic organisms that
live within them (endophytes) are poorly understood. Endophytes in the tropics are thought to represent a hotspot of biodiversity. Some of the most common tropical endophytes are members of the fungal family Xylariaceae (Ascomycota), which are known primarily as wood decomposers. The role of
Xylariaceae as endophytes remains unclear, as do many aspects of their lifecycle, including their means of dispersal. These may be linked: xylariaceous fungi
could utilize the endophytic life stage as a means to “forage” for an appropriate substrate, persisting longer in the environment within an infected leaf than
they could as a naked spore. We are testing this hypothesis by examining patterns of occurrence of both endophytic and saprotrophic Xylariaceae in a permanent forest plot in an evergreen, broad-leaved forest in northern Taiwan:
Fushan Botanical Reserve, a Smithsonian Long-Term Ecological Research
(LTER) network Forest Dynamics Plot (FDP). Sampling within a FDP allows
us to access a vast amount of potentially explanatory data when assessing endophyte community structuring in space. We have completed one season of
sampling, in the summer of 2013. Evidence of dispersal limitation in xylariaceous endophytes will allow us to test the hypothesis that the endophytic life
stage of Xylariaceae serves as a means of dispersal. This is the most intensive
survey of xylariaceous fungi ever completed in a subtropical Asian forest, providing important data on diversity of Xylaria and allied fungi. Next generation
sequencing with the Illumina MiSeq platform is being used to assess the endophyte communities, leading to one of the largest spatially explicit surveys of
endophytes in a tropical forest, as well as ensuring adequate capture of the xylariaceous endophytes in the forest. Sample processing and data
collection/analysis is ongoing, but should be completed by the end of May.
Contributed Presentation
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Rhizopogon Sister Species Dominance Correlates to Forest Age Structure
*VanDorp, Carrie(1), Beiler, Kevin(2), Durall, Daniel M.(1)
1.University of British Columbia Okanagan, Biology, 3333 University Way,
Kelowna, British Columbia, V1V1V7, Canada; 2.Beuth Hochschule für Technik Berlin - University of Applied Sciences, Life Sciences & Technology, Luxemburger Str. 10, Berlin, 13353, Germany
By mapping individual genets of mycorrhizae, we examined the interspecific interactions of two cryptic species of hypogeous ectomycorrhizal fungi
in forests of different age-class structure. We collected 420 tuberculate mycorrhizal samples in six 10m diameter plots. Furthermore, we identified 93 distinct
genotypes of Rhizopogon vesiculosus or Rhizopogon vinicolor using 6-7 microsatellite markers. We quantified the relative abundance of each species from
both uneven- and even-aged stands. We found, in contrast to our expectations,
that the abundance of R. vesiculosus genets and tubercles correlated positively
with the presence of young Douglas-fir trees, whereas Rhizopogon vinicolor’s
abundance was similar between the two forest types. This study contributes to
a growing body of knowledge concerning the interactions of these two cryptic
species. Our research indicates that the age of the tree symbiont may play a role
in ectomycorrhizal community succession at the sub-genus level. This study
also highlights the presence of intra-genus variability and demonstrates the importance of distinguishing between species in future research of forest ecology.
Poster

AMI-1 a microtubule +TIP Associated to nuclear displacement in Neurospora crassa
*Villavicencio-Aguilar, Fausto M., Callejas-Negrete, Olga A., Mouriño-Pérez,
Rosa R.
Centro de Investigación Cientifica y de Estudios Superiores de Ensenad, Microbiology, Carretera Ensenada-Tijuana No. 3918, Zona Playitas, Ensenada,
BC, 22860, México
Microtubule organization depends on several associated proteins
(MAPs), these proteins are related to the plus or minus end of cytoplasmic or
mitotic microtubules (MTs). In filamentous fungi, the behavior of astral MTs
and the movement of the mitotic spindle seem to be regulated by a plus end
protein ApsA (anucleate primary sterigmata), first described in Aspergillus
nidulans. We found the homolog of ApsA in Neurospora crassa and we named
it AMI-1. The N. crassa ami-1 gen has a high identity with ApsA and AMI1 of
Podospora anserina. In this study we analyzed the effect of the lack of AMI-1
in a deletion mutant and observed the nuclear dynamics and the kinetic features
of the null mutant during vegetative growth, asexual and sexual reproduction
in comparison with a wild type strain (WT). We are showing preliminary data
about the cellular features of the Δami-1 deletion mutant compared with the
WT. The Δami-1 mutant showed a decrease of the longation rate of 34%. Although hyphal growth is polarized, hyphae in the mutant grow in a meandering
fashion. The mutant displays a lower number of branches and is hyperseptated.
The cell wall distribution in the Δami-1 mutant is abnormal; there is a higher
concentration close to the hyphal tips. So far, we can conclude that the ami-1
gene of N. crassa is not essential but affects cell growth probably due the effect of the alterations in nuclear distribution. Poster

Conifers and Chemistry: fungal endophytes of Canada’s Acadian forest
*Walker, Allison K.(1), Tanney, Joey(2), Frasz, Samantha L.(1), Sumarah,
Mark W.(3), Richardson, Susan N(1), Nsiama, Tienabe(1), Hirooka, Yuuri(4),
Walker, Donald M.(5), Seifert, Keith(4), Miller, J David(1)
1.Carleton University/Agriculture and Agri-Food Canada, Biodiversity, Ottawa, ON, K1S 5B6, Canada; 2.Carleton University, Ottawa, ON, K1S 5B6,
Canada; 3.Agriculture and Agri-Food Canada, London, ON, Canada; 4.Agriculture and Agri-Food Canada, Biodiversity (Mycology and Microbiology),
960 Carling Ave, Ottawa, ON, K1A 0C6, Canada; 5.The University of Findlay, Department of Natural Sciences, 1000 N Main St, Findlay, OH, 45840,
USA
We are isolating and identifying red, white and black spruce and white
pine needle endophytes of the Acadian forest (New Brunswick, Canada). We
are studying phylogenetic relationships of fungal endophytes by correlating
cultures generated from surface sterilized conifer needles with fungal reproductive structures collected from the same forests. This research will help address the taxonomic gap resulting from the many unidentified endophyte sequences on GenBank. Our research includes screening endophytes for
beneficial or novel secondary metabolites. Phialocephala scopiformis produces
the anti-insectan compound rugulosin, effective against the spruce budworm
(Choristoneura fumiferana). Based on genetic characterization of existing isolates, we created diagnostic tools (qPCR TaqMan probes) for detection of two
beneficial endophyte strains in conifer needles, Phialocephala scopiformis
(Vibrisseaceae, Helotiales) and Lophodermium nitens (Rhytismataceae,
Rhytismatales). These assays are being used to confirm and quantify inoculation success rates and persistence of beneficial fungal endophytes in commer54 Inoculum 65(3), June 2014

cially raised conifer seedlings, an improvement over past ELISA-based detection methods. Recent screenings have revealed an endophytic species of Xylaria (Xylariaceae, Xylariales) isolated from both white pine and blueberry
produces the potently antifungal compound griseofulvin. We are also interested in the host plant specificity of these fungi. This is an important concept to
recognize when contemplating the interaction of agriculturally and horticulturally relevant species with their hosts. Understanding evolutionary mechanisms
that contribute to complex host/fungus interactions is important for elucidating
endophyte and plant pathogen host ranges. A new species, Ophiognomonia
acadiensis (Gnomoniaceae, Diaporthales), is described from red spruce based
on morphology and a three-gene phylogeny. This is the first record of this economically important fungal genus from a coniferous host and may represent a
host jump to this economically significant plant division. Contributed Presentation

A metagenomics approach to the top-down effect; red-backed salamander
effects on fungal communities in Midwestern upland deciduous forests
*Walker, Donald M.(1), Lawrence, Brandy R.(2), Graham, Sean P.(1),
Wooten, Jessica(1)
1.The University of Findlay, Department of Natural Sciences, 1000 N Main St,
Findlay, OH, 45840, USA; 2.The University of Findlay, Pharmacy, 1000 N
Main St, Findlay, OH, 45840, USA
A classic ecological study by Paine (1974) demonstrated that removal of
a top predator from tidal pools results in changes in community structure. Since
this landmark study, the structure within diverse food webs has been shown to
be influenced by both top-down and bottom-up effects. The flow of energy
from biomass in detrital food webs can affect both lower (bottom-up) and higher (top-down) trophic levels. Saprophytic bacteria and fungi play a dominant
role in determining energy flow among and within trophic levels, especially in
deciduous forests where nutrient and biomass inputs from the canopy support
an inverted food web. In the eastern United States, the apex of this food chain
is occupied by a diverse and abundant assemblage of salamanders. This study
explores the top-down effect of Plethodon cinereus on the fungal community
composition in a Midwestern deciduous forest using 454 pyrosequencing to determine if fungal community structure changes with respect to the
absence/presence of red-backed salamanders. During the fall of 2013, eight0.5m2 metal fleshing enclosures were erected around the natural territorial
range of one red-backed salamander. Organic matter containing decaying
leaves, wood, and top 2-3 cm of soil was collected from the center of each enclosure at three different times over a 42 day period (n = 24). Samples were collected on day 1 when each enclosure contained one salamander. After three
weeks (day 21) four salamanders were evicted from each of four enclosures
and a second sample was collected. The last sample was taken on day 42. Total
DNA was isolated from each sample and the ITS region of rDNA and partial
ribosomal large subunit was amplified and sequenced using 454 pyrosequencing. Results indicate that upon salamander eviction (day 21), invertebrate communities are no longer under the pressure of salamander predation; this allows
them to thrive, increasing mycoherbivory on fungal communities, thus altering
fungal species composition in absence when compared to presence plots. Statistically significant shifts in fungal communities were documented in the presence but not absence of P. cinereus (day 21 vs. day 42). We hypothesize that
any available seasonally fluctuating niches are quickly colonized by resident
fungal species when a keystone predator is removed from an ecosystem thus
demonstrating a top-down effect. Contributed Presentation
Mining fungal genomic diversity for novel enzymes for biomass deconstruction
*Walton, Jonathan(1), Ye, Zhuoliang(1), Zheng, Yun(2), Jabbour, Dina(1),
Storms, Reginald(2), Borrusch, Melissa(1)
1.Michigan State University, Department of Energy Great Lakes Bioenergy
Research Center, 210 Plant Biology Building, E. Lansing, 48824, USA; 2.Concordia University, Centre for Structural and Functional Genomics, Montreal,
Canada
Enzymatic conversion of lignocellulosic materials to fermentable sugars
is a limiting step in the production of biofuels from biomass. Approaches to
produce better enzyme cocktails include identification of either new accessory
enzymes or better versions of existing enzymes. Combining enzymes from different microbial sources is one way to identify synergistic enzymes. Extracts of
the thermophilic fungus Sporotrichum thermophile (synonym Myceliophthora
thermophila) gave synergistic release of glucose (Glc) and xylose (Xyl) from
pretreated corn stover when combined with an 8-component synthetic cocktail
of enzymes from Trichoderma reesei. The S. thermophile extracts were fractionated and an enhancing factor identified as endo-β1,4- glucanase (StCel5A
or EG2) of subfamily 5 of Glycosyl Hydrolase family 5 (GH5_5). In a multicomponent optimization experiment in which the source of the Cel5A was the
Continued on following page

only variable, reactions containing StCel5A consistently yielded more Glc and
Xyl than reactions containing the ortholog from T. reesei, TrCel5A. The two
enzymes had earlier been shown to have similar kinetic parameters when assayed on pure cellulose, and they also have similar temperature and pH optima.
When tested on multiple substrates, both enzymes preferred lichenan over
other forms of β1,4-linked glucan, but StCel5A had a broader substrate range,
being also active on xylan, arabinoxylan, mannan, and galactomannan. Phylogenetically, StCel5A, TrCel5A, and other fungal enzymes in GH5_5 sort into
two clades, with StCel5A and TrCel5A belonging to different clades. Structural differences with a potential to account for the differences in performance between StCel5A and TrCel5A were identified, including a loop near the active
site of TrCel5A and more Trp residues in the active cleft of StCel5A. Superior
biomass-degrading enzymes can be identified by exploring taxonomic diversity combined with assays in the context of realistic enzyme combinations and
realistic substrates. One factor contributing to improved performance might be
altered substrate range. Symposium Presentation

Population genetic analysis indicates genetic diversity of Fusarium virguliforme within and between sampling locations
*Wang, Jie, Jacobs, Janette, Rojas, Alejandro, Chilvers, Martin
Michigan State University, Plant, Soil and Microbial Sciences, 578 Wilson
Rd., 104 CIPS, East Lansing, MI, 48824, USA
Soybean sudden death syndrome (SDS) is one of the most devastating
diseases in the United States Midwest. Since the first discovery of SDS in
Arkansas in the early 1970s, SDS has been reported in most soybean producing states in the United States, with apparent spread from this epicenter. In
North America, Fusarium virguliforme is the only predominant pathogen that
causes SDS, and its genetic diversity was not detected until a recent study using
RFLP and RAPD markers. In this study, we examined the genetic diversity of
F. virguliforme by genotyping 369 F. virguliforme isolates collected from 4
states in 2012 and 2013 with 12 microsatellite markers. Based on the genetic
distance threshold, 41 unique genotypes were identified.Genotype 1 (n=120)
and genotype 2 (n=120) were the two dominant genotypes accounting for 74%
of all isolates. In both Bayesian and multivariate cluster analyses, the genetic
structure of F. virguliforme populations was grouped into two clusters (K = 2).
In addition to the significant population differentiation between the sampling
locations (Fst), the genetic diversity within the sampling location was also detected with regards to genotype richness and evenness. Although there is not
enough evidence to support the dispersion of F. virguliforme from Arkansas,
isolates collected from southern states were predominantly genotype 2 and isolates from northern states were mostly genotype 1, while the Arkansas population showed approximately equal composition of genotype 1 and 2. Contributed Presentation

RDP: New tools for fungal analysis
*Wang, Qiong(1), Chai, Benli(1), Tiedje, James M.(2), Cole, James R.(1)
1.Michigan State University, Center for Microbial Ecology, 567 Wilson Rd Rm 2225A, East Lansing, MI, 48824, USA; 2.Michigan State University, Center for Microbial Ecology, 1066 Bogue St, East Lansing, MI, 48824, USA
With the latest release, RDP (http://rdp.cme.msu.edu) includes a collection of fungal large subunit rRNA genes, and most RDP tools have been updated to work with this new fungal collection. This new set covers seven major
fungal phyla: Ascomycota, Basidiomycota, Chytridiomycota, and Blastocladiomycota, Zygomycota, Glomeromycota, and Neocallimastigomycota. The
fungal training set for the RDP Classifier leverages a recently published phylogenetically consistent taxonomic mapping. The fungal alignment was created using the Infernal secondary-structure aware aligner trained on a hand-curated fungal rRNA structure model and full-length reference sequences, mostly
from genome projects. The RDP Classifier, Hierarchy Browser, Sequence
Match, Probe Match, and RDP Aligner, have all been updated to work with the
new fungal 28S sequence collection. The new RDPipeline allows highthroughput analysis of fungal 28S rRNA amplicon data, as well as 16S bacterial and archaeal amplicon data. In addition we are currently evaluating fungal
ITS1, 5.8S and ITS2 training sets for the RDP Classifier. RDP FunGene
(http://fungene.cme.msu.edu), RDP’s Functional Gene Pipeline and Repository, offers databases of common ecofunctional genes and proteins, many important for fungal community analysis, as well as integrated tools that allow researchers to browse these collections and use multiple filters to choose subsets
for further analysis, build phylogenetic trees, test primers and probes for coverage, and download aligned sequences. Additional FunGene tools are specialized to process coding gene amplicon data. These tools can help provide better
insight into microbial communities by directly studying key genes involved in
important ecological processes. RDP’s mission includes user support; email
rdpstaff@msu.edu or call +1(517)432-4997. Poster

Transcriptional Regulation and Subcellular Localization of Aflatoxin
Biosynthesis
*Wee, Josephine, Linz, John(2)
1.Michigan State University, Food Science and Human Nutrition and Center
for Integrative Toxicology, 469 Wilson Road, Room 200 G.M. Trout Food Science Building, East Lansing, Michigan, 48824-1224, USA; 2.Michigan State
University, Food Science and Human Nutrition, East Lansing, Michigan,
48824-1224, USA
Fungi are known for their remarkable ability to synthesize secondary
metabolites that have pharmaceutical (penicillin) and/or toxic (aflatoxin) properties. Fungi are eukaryotic organisms that thrive under diverse environmental
conditions. The biosynthetic pathways for many known secondary metabolites
have been extensively studied. However, how multiple environmental signals
are integrated to trigger gene regulatory networks that control expression of
secondary metabolite clusters remains unclear. The filamentous fungus, Aspergillus parasiticus grows on a variety of susceptible food crops and produces
aflatoxin, a carcinogen that is both a health and economic threat. The transcriptome of A. parasicitus contains approximately 14,000 transcripts including those from the aflatoxin cluster and from approximately 42 other secondary metabolite clusters. Previous work addressed the molecular mechanisms
that trigger the biosynthesis of aflatoxin and identified two cellular targets,
AtfB and Vps34. Canonically known as a stress response transcription factor
and a Class III endosomal lipid enzyme respectively, we demonstrated that
AtfB and Vps34 regulatory networks coordinate expression of aflatoxin genes
and localization of aflatoxin enzymes to aflatoxisomes. Our results also suggest
that AtfB and Vps34 represent central nodes that co-regulate secondary metabolism, stress response, and conidiospore development via the same regulatory networks. We then use examples from ongoing work to illustrate how cellular response to a specific environmental signal such as nutrient (sugar), light,
and oxidative stress help coordinate function of the AtfB and Vps34 networks.
Finally, we ask if AtfB and Vps34 could help regulate the other 42 secondary
metabolite clusters in A. parasiticus. Symposium Presentation

Deconstructing the co-evolutionary complexity of rust fungi (Pucciniales)
and their plant hosts.
*Wilson, Andrew(1), Bell, Charles(2), Aime, M. Catherine(3)
1.Chicago Botanic Department, Plant Science and Conservation, 1000 Lake
Cook Rd, Glencoe, IL, 60022; 2.University Of New Orleans, Department Of
Biological Sciences, 2000 Lakeshore Drive, New Orleans, LA, 70148, USA;
3.Purdue University, Botany and Plant Pathology, 915 W. State Street, West
Lafayette, IN, 47907, USA
Rust fungi (Pucciniales) are simultaneously the most diverse and the
most complex group of plant pathogenic fungi. The majority of Pucciniales require two specific but unrelated plant hosts in order to complete their life cycle.
This life cycle can be distilled into two phases occurring on the different hosts,
herein referred to as the aecial and the telial states/hosts. Previous attempts to
look for evidence of co-evolution between the rust fungi and their hosts may
have been complicated by the fact that there can be multiple hosts per species
and that different selective pressures may be at work during different phases of
the life cycle. Our working hypothesis is that the aecial host, which is the host
on which sexual recombination in the form of fertilization occurs, is under the
strongest pressure for conserving host associations, and therefore may retain
the greatest signal of co-evolution. To test this hypothesis, we generated phylogenies for the Pucciniales and their hosts in order to compare aecial and telial
host co-evolution ‘complexity’ separately. More co-evolutionary events indicate greater complexity in the co-evolutionary relationship between two organismal groups. These events can be counted using a parsimony-based approach implemented in the program Jane. Assessment of host-parasite
phylogenetic congruence was performed at different taxonomic scales in the
Pucciniales using three multi-gene datasets. For each set of analyses aecial and
telial state host associations were compared and the state with the most parsimonious co-phylogenetic relationships is presumed to have been under greater
selective pressure to retain associations as their hosts diversified. In addition we
used molecular dating to correlate the diversification of major Pucciniales lineages with the diversification and evolution of their hosts. Molecular dating indicates that the Pucciniales emerged around 175 MY. This age pre-dates the
earliest angiosperms, which arose around 160 MY. The majority of extant Pucciniales emerged around 117 MY as angiosperms were becoming widespread
but gymnosperms remained dominant. This time also marks the divergence between the crown Pucciniales and the Melampsorineae, whose aecial state is associated with conifers. The Pucciniaceae arose and diversified around 50 MY,
which is about 10-50 MY after the angiosperms became the dominant land
plants, and around the same time that aecial and telial hosts in the Asteraceae
(40-43 MY) and the Fabaceae (56-68 MY) are predicted to have appeared.
Poster
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Mobilizing Fungal Trait Data Using the Encyclopedia of Life
*Wilson, Nathan
Marine Biological Laboratory, Ecosystems Center, 7 MBL St., Woods Hole,
MA, 02543, United States
The Encyclopedia of Life (EOL, http://eol.org) is a project working to
provide global access to knowledge about life on Earth. It has recently released
the new TraitBank feature (http://eol.org/traitbank), which aggregates trait data
about biological species. These data are stored in a machine-readable data store
(a Virtuoso RDF “triple-store”) and made available through an easy-to-use web
interface, downloadable as a spreadsheet. The structured data interface on EOL
is designed both for scientists who need access to all the rich metadata as well
as for non-scientists who want overviews of “quick facts” and definitions. The
current system supports search, download, and a managed upload process. Direct addition of data and API functions are in active development. For now,
most data are provided via imports from other databases or by transforming
datasets found in the literature into Darwin Core Archive-like spreadsheets.
TraitBank is designed to hold data from across the entire tree of life. To date
the fungal trait data is very sparse. Mobilizing trait data in a publicly available
repository is of great value to the scientific community and no longer hard to
do. Applications range from the identification of species and other phylogenetic groups, to identifying non-phylogenetic groups of interest (e.g., white- and
brown-rotters, truffles, etc.), to correlating traits between species to understand
ecosystem function. In addition to aggregating trait data in existing literature or
databases, we anticipate a rapid rise in annotations about attributes on specimens and citizen science observations. The Mushroom Observer (http://mushroomobserver.org) website has begun the process of developing a system for
adding to and using data from TraitBank. This talk will explain what EOL and
TraitBank are, touch on the underlying architecture, and discuss the importance
of freely available trait data. It will then focus on applications of and making
contributions to TraitBank and finish with plans for future development including interfaces under development within Mushroom Observer. Symposium
Presentation
The evolution of fungal metabolic pathways
*Wisecaver, Jennifer(1), Slot, Jason(2), Rokas, Antonis(1)
1.Vanderbilt university, Biological Sciences, Nashville, TN, 37235, USA;
2.Ohio State University, Plant Pathology, Columbus, OH, 43210, USA
Fungal species contain a remarkable range of metabolic pathways, sometimes in the form of gene clusters, which enable them to digest almost any natural organic matter and synthesize a wide variety of potent small molecules.
Although metabolism is fundamental to the fungal lifestyle, we still know relatively little about how major sources of gene innovation, such as gene duplication (GD) and horizontal gene transfer (HGT), have interacted with the
unique genomic arrangement of fungal metabolic pathways to give rise to this
amazing metabolic versatility. We examined the synteny and evolutionary history of 247,202 fungal genes encoding enzymes that catalyze 875 distinct metabolic reactions from 12 metabolic categories in 208 genomes spanning the diversity of the fungal kingdom. We found that clustered genes varied greatly
with respect to metabolic category and lineage; for example, genes involved in
nucleotide metabolism were most often clustered in the Saccharomycotina
yeasts, whereas gene clustering in the Pezizomycotina was more common in
ecologically specialized categories such as secondary metabolism. Interestingly, GD and HGT were differentially distributed across fungal lineages; for example, GD was most frequently observed in the Agaricomycotina where it did
not differentially impact clustered and non-clustered genes, whereas HGT was
most often observed in the Pezizomycotina, especially among clustered genes.
These results not only evaluate the impact of GD and HGT across the diversity of fungal metabolism but also quantify for the first time the degree to which
participation in the same pathway sculpts the structure of synteny in fungal
genomes. Symposium Presentation

Species Richness and Lignolytic Potential of Decomposer Fungi Inhabiting Midwest Agricultural Soils
*Wright, Chris(1), Paul, E. A.(2), Reddy, C. A.(3), Tiedje, J. M.(4), Trail, F.(1),
Schmidt, T. M.(5)
1.Michigan State University, Plant, Soil and Microbial Sciences, Plant Biology Building, East Lansing, MI, 48824, USA; 2.Colorado State University, Natural Resource Ecology Laboratory; 3.Michigan State University, Microbiology
and Molecular Genetics; 4.Michigan State University, Center for Microbial
Ecology; 5.University of Michigan, Ecology and Evolutionary Biology
Decomposer soil fungi provide many essential ecosystem services, including the deconstruction of lignin, a stereo-complex component of lignocellulose that confers resistance to decay. The deconstruction of lignin is essential
for the release of minerals and nutrients bound in woody plant litter, and is the
rate-limiting step in the global C cycle. Here, we examined how select agricultural land management practices impacted the community structure and genet56 Inoculum 65(3), June 2014

ic potential for lignolytic activity of the decomposer fungi living in those soils.
Soil communities inhabiting till vs. no till agriculture treatments were compared to the community inhabiting the soil of a nearby deciduous forest (the native terrestrial ecosystem from which the agronomic treatments evolved), as
well as the soil community of a mid-successional treatment that was historically under agronomic management, but abandoned 23 years prior to this study.
We found that although agricultural practices did not have a dramatic impact
on the absolute species richness of soil fungi, it did impact how those communities were structured in terms of membership. NMDS scaling analyses based
on pairwise comparisons of 28S OTU profiles of treatment replicates revealed
a distinct fungal OTU composition in each treatment. Using the Jaccard index
to compare the similarity of the treatments, the replicate samples from the traditionally tilled corn/wheat/soybean treatment, the no-till corn/wheat/soybean
treatment, the mid-successional treatment and the native deciduous forest clustered together by treatment. One-way analysis of similarities (ANOSIM) indicated the differences were statistically significant (p<0.05). Saprotrophic members of the soil fungal community were richer in terms of numbers of species
than any other ecological group. Mycorrhizal species were second in terms of
richness. Phylogenetically, Basidiomycota were highest in terms of numbers of
species, outnumbering all other discovered phyla, which included the Ascomycota, Chytridiomycota, Glomeromycota, Blastocladiomycota and Neocallimastigomycota. Similarly, although land management practices did not
significantly alter the total number of lignolytic genes detected from each treatment, it did alter the occurrence of specific genes detected in each treatment.
NMDS scaling analyses based on the FUNCHIP profiles of samples from each
treatment indicated a distinct lignolytic gene composition in the communities
from each site; replicate samples all clustered together by treatment. ANOSIM
indicated the differences were statistically significant (p<0.05). Contributed
Presentation

Exploring plant cell wall degradation using Neurospora crassa
*Xiong, Yi(1), Glass, Louise(2)
1.UC berkeley, Energy Biosciences Institute, 2151 Berkeley Way, Berkeley,
CA, 94720, USA; 2.UC berkeley, Energy Biosciences Institute, Plant and Microbiology, 341A Koshland Hall, Berkeley, CA, 94720, United States
Neurospora crassa is an early colonizer of burnt vegetation in the wild
and grows robustly on polysaccharides that are present in plant cell walls. We
have employed N. crassa as a model filamentous fungus to understand how
saprobic fungi sense the presence of plant biomass and adjust their transcriptome, proteome, and phosphoproteome to utilize different carborn sources from
plant cell walls. By screening the N. crassa near-full genome deletion strain set
we have identified transcription factors (TFs) that are essential for cellulose and
hemicellulose utilization, as well as mutants with increased or decreased secretion of cellulolytic enzymes. We have further characterized the functions of
these TFs through analyses of the mutants by RNA-seq and by mis-expression
of the TFs. We have also examined changes in the global proteomic and phosphoproteomic profiles when N. crassa is transferred from sucrose media to carbon-starvation or cellulose conditions. A comparison between the proteomes
and the transcriptomes under identical growth conditions indicates extensive
post-transcriptional regulations that occur in response to exposure to cellulosic
material. Symposium Presentation

The FgKin1 kinase localizes to the septal pore and differentially regulates
the localization of two beta-tubulins in Fusarium graminearum
Luo, Yongping(1), *Xu, JinRong(2)
1.Northwest A&F University, College of Plant Protection, Yangling, Shaanxi,
712100, China; 2.Purdue University, Dept. of Botany and Plant Pathology,
West Lafayette, IN, 47907, USA
Protein kinases belonging to the Kin1/Par-1/MARK family are known to
regulate cell polarity, microtubule stability, and other cellular processes in
yeasts and animals. Kin1 orthologs are conserved but none of them have been
functionally characterized in filamentous ascomycetes. In the wheat scab fungus Fusarium graminearum, deletion of FgKIN1 resulted in a reduction in
growth rate, conidiation, and virulence. The Fgkin1 mutant was defective in
conidium morphology, forcible discharge of ascospores, and auto-inhibition of
ascospore germination inside perithecia. It also had increased sensitivity to hyperosmotic and cell wall stresses. Glycogen accumulation was reduced in conidia but increased in young asci of the Fgkin1 mutant. In spores and hyphae,
FgKin1-GFP localized to the center of septal pores on the tip side of septa. Its
association with microtubule bundling at the septal pore may be related to septum functions. Like other Fusarium pathogens, F. graminearum contains two
β-tubulin genes. Interestingly, deletion of FgKin1 had no obvious effect on
Tub2 but disrupted the localization of Tub1 to the microtubules. In the Fgkin1
mutant, Tub1 became aggregated at the microtubule-organizing center
(MTOC)-like spots adjacent to the nucleus. In the rice blast fungus, MoKIN1
Continued on following page

had similar function and subcellular localization with FgKIN1. When the
FgKIN1S172A kinase dead allele was transformed into the Fgkin1 mutant, defects in growth, conidiation, and virulence were not affected but ascospore discharge was partially rescued. However, FgKin1 still localized to the septal
pore. Overall, our data indicate that FgKin1 has both kinase-dependent and independent functions and it differentially regulates the two β-tubulins in F.
graminearum. Although it is dispensable for polarized growth, FgKin1 plays a
critical role in the regulation of ascospore release, germination, and plant infection. Symposium Presentation

A molecular evaluation of the freshwater ascomycete family Annulatascaceae sensu lato
*Zelski, Steven E.(1), Miller, Andrew N.(2), Shearer, Carol A.(1)
1.University of Illinois at Urbana-Champaign, Plant Biology, 265 Morrill Hall,
505 South Goodwin Avenue, Urbana, IL, 61801, USA; 2.Illinois Natural History Survey, 1806 S. Oak St., Champaign, IL, 61820, USA
Freshwater ascomycetes comprise an ecological group of fungi that have
been studied intensively only in the past sixty years. Within the Sordariomycetes, the family Annulatascaceae accounts for nearly 10% of all described
freshwater ascomycetes. Its position is incertae sedis at the subclass and ordinal levels. A limited number of molecular systematic studies of this group have
been conducted. We present the results of work done to generate a modern,
multi-gene phylogeny of the Annulatascaceae sensu lato. Sequences of the partial nuclear ribosomal 28S large subunit, 18S large subunit, and internal transcribed spacer genes, as well as the protein-coding gene MCM7, were generated for numerous taxa described in Annulatascaceae. Maximum likelihood and
Bayesian analyses support previous findings that Annulatascaceae is comprised of a monophyletic sensu stricto clade but other taxa belong in numerous
different clades. The sensu stricto clade includes some but not all species of the
genera Annulatascus, Annulusmagnus, Aquaticola, Ascitendus, Pseudoproboscispora, Longicollum, and Submersisphaeria. Genera with species outside
of the sensu stricto clade include Ayria, Aquaticola, Brunneosporella, Cataractispora, Fluminicola, Fusoidispora, Torrentispora, Rivulicola, and Vertexicola. Contributed Presentation

Partitioning transcriptions of the oxidative enzymes and cellulase reveals
the spatially control mechanisms of fungi during wood degradation
*Zhang, Jiwei(1), Presley, Gerald(1), Song, Zewei(1), Oliver, Jason P.(2),
Schilling, Jonathan S.(1)
1.University of Minnesota, Department of Bioproducts and Biosystems Engineering , Kaufert Lab - 2004 Folwell Ave, Saint Paul, MN, 55108, USA; 2.University of Minnesota, Department of Bioproducts and Biosystems Engineering,
Kaufert Laboratory, 2004 Folwell Avenue, Saint Paul, MN, 55108, USA
Lignocellulose polymers degradation by fungi plays critical roles in the
global carbon source cycling. Oxidative pretreatment along with cellulase sacchrification have been generally believed as the major mechanisms during lignocellulose degradation by wood-degrading fungi, practically in white-rot and
brown-rot. However, the relationships between these two treatment ways and
the associated molecular events are rarely known till now. Using brown-rot
fungi Postia placenta as the model and the spatially fungal colonized spruce
wafer design, our previous work found that hyphal fronts and apparent depolymerization are ahead of the cellulase secretion. To further explore the molecular mechanisms of the spatial distribution between pretreatments and cellulase
saccharification, the transcriptions of three target genes, cel5B encoding one of
the major endoglucanases, aox1 representing a putative enzyme producing hydroxide and ord1 encoding the quinone reductase that likely plays a critical role
in quinone redox cycling and iron reduction, were detected in the P. placenta
from colonized spruce wafer. Here, the hydroxide and the iron reduction are
considered as the basis for producing hydroxyl radicals which have been believed to contribute to the pretreatment of brown- or white rot fungi. Correlated with the previous physiochemical results, the expression of ord1 and aox1
occur in the leading zone of the colonization and precede cel5B by about 15 cm
and 20 cm respectively, indicating the oxidation pretreatment might be separated from the cellulase-driving hydrolysis through adjusting the transcriptions
of associated genes. Together, our findings provide the molecular evidence that
oxidation works as the incipient reaction followed by cellulase function during
wood degradation by fungi. Poster
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