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Summary
FungalDC (Fungal Diversity in Culture Collections) is a new

database aiming to gain insight into the fungal diversity held in cul-
ture collections. The database contains 23107 fungal species from
culture collections around the world, 18814 names of fungal
species/variants from GenBank, and 16843 genera from the Dic-
tionary of the Fungi. Due to the fact that its underlying data sources
are constantly updated, the database remains under constant change.
A special format was developed to make it possible to (a) perform
real-time tracking to determine to what extent diverse fungal groups
have been studied by molecular methods, and (b) identify type ma-
terial of a particular species among the specimens studied. Each
species name in the database is listed using the orthography of Index
Fungorum and has its corresponding higher rank taxa indicated ac-
cording to data from AFTOL (CABI). The database is available to
interested users at the website of VKM. 

Introduction
Assembling databases of species names of living organisms,

their descriptions, habitats, and relevant genetic information consti-
tutes one of the fields of bioinformatics
(http://ru.wikipedia.org/wiki). The use of specialized software
makes it possible to search, visualize, and analyze information, as
well as, more importantly, to make it accessible to other users.

Fungi represent a kingdom of living organisms of which the diver-
sity is extremely high. At present, the Index Fungorum database lists
over 454202 species of fungi that have ever been studied or used by re-
searchers (www.indexfungorum.org). Molecular studies are of consider-
able importance for confirming the taxonomic status of an individual
species and for describing newly defined species names. It is common
knowledge that GenBank (www.ncbi.nlm.nih.gov/genbank) makes it
possible for any researcher to input information on sequences of biolog-
ical specimens, which then become publicly available and may be ana-
lyzed. The volume of GenBank increases rapidly; the number of se-
quences deposited actually doubles every 18 months (Benson et al
2009). This database currently lists about 1,7 million sequences of fungi. 
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Microstructures of Vegetative Mycelium of
Macromycetes in Pure Cultures. 2009. Asya Buchalo, Ok-
sana Mykchaylova, Margarita Lomberg, Solomon P. Wasser.
Edited by Paul A. Volz and Eviatar Nevo, Alterpress, Kiev,
Ukraine. ISBN-13: 978-966-542-408-6. 224 pp. Price:
€96.00.

Traditionally, mycologists who work with macrofungi
such as agarics and the larger ascomycetes have relied on
characteristics of the sporocarps for classification and identi-
fication, the general feeling being that the vegetative myceli-
um had few characters available for such purposes. Is there
reason to change that way of thinking? Perhaps.

This is an atlas of mostly SEM images of the cultured
vegetative mycelium of 100 species of edible and/or medici-

nal macrofungi, accompanied by written descriptions of the
mycelium and sporocarps. Nearly half of the species illus-
trated come from the six (as the authors assign the species)
genera Agaricus (19), Coriolus-Trametes (3), Leucoagaricus
(3), Morchella (7), Oudemansiella-Xerula (3), and Pleurotus
(9). The strains are maintained at the Culture Collection of
Mushrooms at Kiev, Ukraine, and the authors have dual as-
sociations with the M.G. Kholodny Institute of Botany, Na-
tional Academy of Sciences of the Ukraine and the Institute
of Evolution, University of Haifa, Israel.

The front matter includes short introductions from the
editors and authors and a brief list of abbreviations/acronyms.
Chapter I describes the importance of the work and the meth-

Microstructures of Vegetative Mycelium of Macromycetes. . .  

Black fungal extremes. 2008.
G.S. de Hoog, M. Grube (eds.).
Centraalbureau voor Schim-
melcultures, P.O. Box 85167,
Utrecht, The Netherlands,
www.cbs.knaw.nl/publica-
tions/index.htm. Studies in My-
cology 61: 1-194. Price:
€60.00. 

Wow-what an exciting
book! From salt pans in the
Netherlands to rocks in Antarc-
tic deserts, the fungi have
proven amazing colonists in
otherwise biologically bleak circumstances and this volume
gets down to some great details and lots of suggestions for fu-
ture research. Black fungal extremes is a fascinating collec-
tion of research papers on the biology and phylogeny of de-
matiaceous micro-fungi that inhabit extreme environments or
are human pathogens. This series of papers is an outcome of
two Working Groups of the International Society for Human
and Animal Mycology. One working group titled “Black
Yeasts” met in Graz in 2006, and another group titled “Chro-
moblastomycosis” met in Utrecht in 2007, representing par-
ticipants from 19 countries. One of the more outstanding fea-
tures of this collection is the interdisciplinary nature of most
of the papers. A single paper may include research into the
ecology, biochemical pathways, taxonomy of a fungus, with
phylograms to compare the ecology and biochemistry of the
fungus at hand with a larger consort.

As the Preface points out, early mycologists used dark
coloration as a convenient way to separate groups of species,
and today the term “dematiaceous” is used to refer to dark
colored hyphomycetes. Today we know dark coloration alone
is not phylogenetically significant. The dark colors are
known to be or in many cases presumed to be DHN-like (di-
hydroxynaphthalene) melanins, which is the topic of a num-

ber of papers dealing with the biochemical characterization
and functionality of these pigments in the fungi. There is ex-
tensive coverage of biochemical pathways to melanin pro-
duction as well as its role in cellular metabolism and in regu-
lation of protein synthesis.

It is shown in many papers that melanins are critical to
fungal adaptation in extreme environments, providing protec-
tion from UV rays, high temperatures, and in some species
affecting the functionality of cell membranes in high saline
environments. Black, extremophilic fungi are also used in the
fledgling science of Astrobiology, comparing their capabili-
ties of surviving in rocks in the harsh Antarctic environments
to the possibilities of survival in outer space and on the fourth
planet, Mars, should they be transported there from Earth.
Understanding their biology may aide in our ability to opti-
mally seek out extraterrestrial life on other planets. 

Several genera and species new to science are described
as well as an extensive use of phylograms to discuss relation-
ships between black fungal extremophiles and their less
melanized relatives. The latest on Aureobasidium and its new
varieties is given as well as the new genera Elasticomyces
and Recurvomyces are described. The latter two are inhabi-
tants of ice-free Antarctica, one of the coldest and driest en-
vironments on Earth. I applaud the subtle use of color in most
phylograms to point out assemblages of interest, and espe-
cially the use of icons to indicate habitat or timescales. 

The printing and page quality of this paper-bound vol-
ume are excellent. The use of color is well mastered and done
in a thoughtful manner especially in illustrations. The binding
is glued and the cover also sewn onto the body. 

I heartily recommend this volume; it really sets the mark
for excellent interdisciplinary work in mycology and research
topics we have yet to even begin to fully understand.

Steven E. Carpenter
Abbey Lane Laboratory, LLC

PO Box 1665
Philomath, OR 97370
microbe@pioneer.net

Black Fungal Extremes
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