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What is a Fungus?

Fungi are either macroscopic or microscopic (most)

fruitbody huge mushroom humungous fungus
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Mycelium over an area
of more than 8.9 km?2
(3.4 square miles), it
may be the Ilargest
organismon earth).
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A Brief History of Fung
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2. (1700-1900): 4 r

Avan Leeuwenhoek invention of the microscope, 17th century (

3. W (1900-1980):
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ARTICLES

Wal 443(19 October 2006| doi10.1038/ nature05TI0
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Reconstructing the earl@;llution of F@

using a six-gene phylogen

Basidiomycota |
Dikarya

Ascomycota

Glomeromycota

Mucormycotina (Zygomycota)

Entomophthorales (Zygomycota)
Qlpidium (Chytridiomycota)

Blastocladiales (Chytridiomycota)

Euchytrids (Chytridiomycota)

Microsporidia

Rozella (Chytridiomycota)

Animals

Nature 443, 758-761
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Eukaryotic Phyla with Genome Projects
September 2009

(First sequenced in 1989, André&oifeau)
e I Saccharomyces cerevisi&

[ Publication of S. cerevisiae genome [1]

1

1997

First trar

1008 1= ip microarray for S. cerevisiae [34]

1999 «——

Comprehensive analysis of protein—protein interactions in S. cerevisiae [35]
2000

I

First release of N. crassa genome by the Whitehead Institute Center for Genome Research

% Restricted access to the A. nidulans genome sequenced by Monsanto

First proteome chip for S. cerevisiae [23]

2001

I ————=DSMar finishing of A. niger genome, but data are not available to public
Publication of 8. pombe genome [2+¢]

2003 :ﬁy: Fungal Genome Initiative proposes ing of 15 fungal to the NHGRI [54]
H L= First release of C. albicans genome by the Stanford Genome Techology Center

It

@» t\ Ll S S o ‘9 \s
First release of M. grisea genome by the Whitehead Institute Center for Genome Research Q\Sep \y‘i\ & (‘epqg & ,@0 ﬁ @t- C%Q & é;p é‘;" q}? qss\& Q,@}Q‘F(‘,\ A &l « JQ 0 dstg Jg-\ «
Y

8. cerevisiae gene knock-out project completed [10+¢]

¥

Qe ing of proposed by the Fungal Genome Initiative finished? ? ‘J‘Q‘ @P dﬁ ﬁ &
< dp ¢
‘Current Opinien in Biatechnology (ﬁ &j
e
?‘ ()QQ

& &

Curr. Opinion Biotechnol. 2004 g genomesonine g
2010 >500

i
2004 o~
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Fungi

ota

Pezizomycotina

P Ajellomyces capsulatus

P Ajellomyces dermatitidis
Alternaria brassicicola ATCC 96836
Arthroderma benhamiae CBS 112371
Arthroderma gypseum CBS 118893
Arthroderma otae CBS 113480
Ascosphaera apis USDA-ARSEF 7405
Aspergillus clavatus NRRL 1
Aspergillus flavus NRRL3357
Aspergillus nidulans FGSC A4
Aspergillus niger CBS 513.88
Asperqgillus terreus
Blumeria graminis f. sp. hordei DH14
Botryotinia fuckeliana B05.10
Chaetomium globosum CBS 148.51
Coccidioides immitis
Coccidioides posadasii
Epichloe festucae E2368
Fusarium oxysporum f. sp. lycopersici 4287
Gaeumannomyces graminis var. tritici R3-111a-1
Gibberella moniliformis 7600
Gibberella zeae PH-1
Glomerella graminicola M1.001
Grosmannia clavigera kw1407
Magnaporthe oryzae 70-15
Mectria haematococca mpVI 77-13-4
Meosartorya fischeri NREL 181
Meosartorya fumigata
Meurospora crassa OR74A
Paracoccidioides brasiliensis
Penicillium chrysogenum Wisconsin 54-1255
Penicillium marneffei ATCC 18224

NCBI record

Genome > Genome Information By Organism

p

-

Organism name (common or scientific) or Accession (Assembly, BioProject or replico

Overview (33110); Eukaryotes (4965); Prokaryotes (125703); Viruses (12952); Plasmids (10916); Organelles (1096

U T

A Filters @ %

W oo™

Kingdom & Eukaryota (1.166)

Group (O Animals (856)) & Fungi (1,166)§ 0 Other (21) O Plants (285) (O Protists (251)

Organism Name  filter by Scientific Name

el

OOO0O0OO0O0O0O00E00000000000000E00008E80

"R v R v R v B v i Ry v




Genome databases and genome browseIF a

= ENSEMBL - The web server of the European eukaryotic genome resource developed by EBI and the Sanger Institute.

UCSC Genome Information - The genome browser website containing the referance sequence and working draft assemblies for a large collection of genomes at the University of California
at Santa Cruz (UCSC), originally known as GoldenPath.

NCBI Map Viewer - The The NCBI genomic map viewer for the visualization of completed and ongoing genome sequence.

NCBI Genome - The entry portal to various NCBI genomic biology tools and resources, including the Map Viewer, the Genome Project Database and the Plant Genomes Central, etc.

NCBI Genome Information - The NCBI genamic infarmation table lists the general information of genomes for all species.

VISTA - A comprehensive suite of programs and databases for comparative analysis of genomic sequences.

GOLD - Genomes Online Database, a comprehensive information resource for complete and ongoing genome sequencing projects with flowcharts and tables of statistical data.

2 Q Genome Browser | VI SIEA o

7 NCBI  Resswrces ™) How Ta
Genome Genomu . e

r ~ — p—
< NCBl  Resources ™ How To

Genome
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Our Science

How we’re contributing to bioenergy research.

LEARN MORE

Scientific Programs

Plant Program

The Plant Program focuses on

fundamental biology of

photosynthesis, conversion of
solar to chemical energy.

LEARN MORE

M A

Metagenome Program

Aprimary motivaoon o

metagenomics is that most

microbes found in nature exist
in complex, interdependent communities
and cannot readily be grown in isolation
inthe laboratory.

LEARN MORE

DNA Synthesis Science

DNA

Our focus ison the

N identification and refactoring

of biological pathways with

potential application in DOE mission-

User Program Info

Everything you need to know about getting a project started.

LEARN MORE

Data & Tools

LEARN MORE
BBTools

A suite of bioinformatics tools
Fungal Program

ﬂ This program scales up
" genomic sequencing and
Ak

analysis to explore the

used for DNA and RNA sequence
data analysis.

LEARN MORE

diversity of fungi important for energy Meraculous

and the environment, and to promote ; .
P A distributed and scalable

system-level functional studies. assembler for eukaryotic

LEARN MORE

genomes.

LEARN MORE

Microbial Program

A The Microbial Program exploits I GOLD I

expertise and emergin . .
: sing An information resource for

technologies in sequencing, . .
) ) ) ) sequencing projects and
annotation and analysis, to deliver high

] ] associated metadata.
quality and high throughput sequence-

based science.

LEARN MORE

Phytozome

Metabolomics Technology

- —

~ e This group integr The plant comparative

metabolomics with genomic

genomics portal of the DOE

information to provide Joint Genome Institute.

functional annotation of genomes and

Explare genomic data and the utilities developed by our staff.

Our Projects

Discover projects underway and past achievements.

LEARN MORE

Genome Portal

Unified access to all JGI
genomic databases and

analytical tools.

MycoCosm

Access to data, visualization,
and analysis tools for
comparative genomics of fungi.

A community resource for
comparative analysis and

annotation.
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Home » Our Science » Science Programs » Fungal Program

ariaensanannnnnns Fungal Program

Fungal Program
MycoCosm The Fungal Program scales up sequencing and analysis of fungal
enomes to explore the diversity of fungi important for energy and

Genomic Encyclopedia & P y g P gy

o Eome the environment, and to promote functional studies on a system
level. Encoded in the genomes of the organisms of the kingdom
R Fungi are biological processes with high relevance to the

Benchmarks Department of Energy missions in bioenergy production, carbon

Search the Fungal cycling and biogeochemistry. Combining new sequencing

Program Project List technologies and comparative genomics analysis, we work on large

: : and complex sequencin rojects such as surveying the broad
Fungal Publications P q gproj ying

phylogenetic and ecological diversity of fungi, and capturing

A :
genomic variation in natural populations and engineered strains. This approach allows us to build a

Recent Fungal Genome

Releases - - - - .. - - -
] foundation for translating the genomic potential of fungi into practical applications.

Pucciniomycotina
i
Q Ustilaginomycotina
e ——)

Agancomycotina

P 9@ Pezizomycetes
= @ Orbiliomycetes

e—— y Y AY y y y

Dothideomycetes

Dikarya Lecanoromycetes

Leotiomycetes -myCOta -myceteS

Sordariomycetes

oy -mycotina

Saccharomycotina

Taphrinomycotina

/ K—o
Glomeromycota

/ © Mortierellomycotina

/ Mucoromycotina
/ fko Zoopagomycotina

” ——© Entomophthoromycotina

Kickxellomycotina
Blastocladiomycota
© Chytndiomycota

Neocallimastigomycota

o

o

o

© Microspondia
Cryptomycota

o
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Our Science Our Projects Data & Tools User Program Info News & Publications

Our DOE Mission Areas
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**Qur Science

DOE Bioenergy Research Centers 5 e g S Science High

Home > Our Science » Science Programs » Fungal Program > 1000 fungal genomes

1000 fungal genomes :

Plant Program
antRrots EEEEEEEEEEEEEENY

Fungal Program
MycoCosm

Genomic
Encyclopedia of
Fungi

1000 fungal genomes |

Benchmarks

Search the Fungal
Program Project List

Fungal Publications

Recent Fungal
Genome Releases
Metagenome Program

Microbial Program

DNA Synthesis Science

Program

Emerging Science
Program

MycoCosm Web Portal

Nominate a genome to sequence

® s Of=—===
#tuconomycetes S 3 =
Incertae sede oy bt et e
Pez e e
Leotomycetes s 1
Lehwnomycetes [ 1 — ~
Perzomycetes . S =
A = -
T |
'ﬂ | Usblapnomycetes £ =
B
Early Diverging - -
Lineages
o % 100 O% 0% 40% 60N BON  100%

Family level sampling of fungal genomes across the Fungal Tree of Life.

a) phylogenetic tree of current classification.

b) bar graphs of absolute number of families represented in genomic sampling by class
or subphylum.

c) bar graphs of percentage of families represented in genomic sampling by class or
subphylum.

Blue = completed or in progress, Red = proposed for Tier One sampling, Green = remaining
unsampled families.

A=Ascomycota, B=Basidiomycota. "The four classes represent the most phylogenetically
diverse classes of nonlichenized fungi will be Tier One targets for sequencing.
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Y JGIHOME GENOME PORTAL MYCOCOSM LOGIN
1JGI x MycoCosm.

THE FUNGAL GENOMICS RESOURCE

1000 Fungal Genomes

This projectaims to provide genomic information for every family of fungi. The listbelow includes sequenced
fungal genomes, those in progress, and selected nominations. You can log in and nominate new species for
genome sequencing in the families with no (green) or only one (yellow) reference genome if you can provide
DNARNA sam ples for their sequencing (see JGI User Guidelines). If you know additional fungal species
being sequenced somewhere but not refiected on this list, please register these projects in GOLD (use Add to
GOLD link) or let us know.

Y < 1V[F1 H . Subphyium Class Order Family
: aII'] EII v all /gl mEmmmEEES® Hd EEEEEEEEEN -v+ imrlh*muth
: Ascomycota A‘eﬁome project(s), 864 nomination(s). : Show families with ¥No genomes ¥'Single genome ¥IMany genomes :
1 | Basidiomycofa mominated for sequencing bycommunityare marked with asterisk. @ s e s e e e e s s e s e s s e s E s e EEEEEEEEEY
|| Blastocladiomycota u
: Chytridiomycota - . .
y | cyptomycota ubphylum name Class name Order name Family name Genome Projects
| u
| ;‘izg;ﬁ%ﬁ;la u Ascomycete sp. & wes
: Mucoromycota : Calcarisporiella o3 Wes
¥ | Neocallimastigomycota u thermophila -
:-% T : Cerataphis brasiliensis $ wos
EEEEEEEEEEEERN ast-like symbiont s
ye_L .
Helmllnthosgonum & wes
solani -
Ascomycota Incertae sedis Incertae sedis Incertae sedis Incertae sedis Nilaparvata lugens
L % wes
yeast-like symbiont
* Stanjemonium griseum - % wes Kathryn Bus filey, University of
Mnnesota
Symbiotaphrina kochii B wes
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Search JGl websites ... m
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Home » Our Science » Science Programs » Fungal Program » Recent Fungal Genome

Releases

u
Plant Program

EEEEEEEEEENEN
Fungal Program

MycoC
yeotosm 2017-12-08
Genomic Encyclopedia Oliveonia pauxilla KCIi48 vi.0
of Fungi
2017-12-08
1000 fungal genomes Paraphoma chrysanthemicola PD 92/468 vi.0
Benchmarks
2017-12-08
Search the Fungal Fusarium oxysporum FOX64 vi0
Program Project List
2017-12-08

Fungal Publications FPaecilomyces variotii CBS 101075 vi.0

Recent Fungal Genome
2017-12-08

Achaetomium strumarium CB5333.67 vIi0

Releases

: Recent Fungal Genome Releases =

J]
2017.12.9
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@ 990 MyNCBI Sign Out
| | search

RefSeq: NCBI Reference Sequence Database

RefSeq RefSeqg v

A com prehensive, integrated, non-redundant, well-annotated set of reference sequences

including genomic, transcript, and protein.

Using RefSeq :E(;fgt;q.A::;e.s; mEmmREREmRRmEREs E RefSeq projects
About RefSeq EHum an Genome Resources and Download : Consensus CDS (CCDS)
Human Reference Genome :RefSeg FTP / : RefSeqg Functional Elements
Prokaryotic RefSeg Genom es :RefSeq genomes FTP E RefSegGene
FAQ EN ew RefSeq genomic (last 30 days) : Targeted Loci
NCBI Handbook :N ew RefSeq transcripts (last 30 days) E Virus Variation
Factsheet EN ew RefSeq proteins (last 30 days) :
:Searchinq for RefSeq records (Queries) E

idgdeid P
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/genomes/refseq/fungi/ &5

/genomes/refseq/ HIZ&EG|

AR PN B EHH

t [EZBEx] B8 K/ B a#
) README. txt 0B 2016/3/15 0:00:00 t [ FBEF]
-, arenaea 2017712/9 11:37:00 | Agaricus_bisporus/ 2017/12/9 11:25:00
|| assembly_summary_refseq. txt 0B 2017/12/9 9:43:00 Alternaria alternata/ 2017/12/9 11:25:00
[ ] assembly_summary_refseq_historical. txt 0B 2017/12/9 9:43:00 Anthracocvstis flocculosa/ 9017/12/9 11:26-00
—— 2017/12/9 11:37:00 .l Arthrobotrys_oligospora/ 2017/12/9 11:25:00
2017/12/9 11:37:00 b Ascoidea_rubescens/ 2017/12/9 11:26:00
uh TVEFLebrate/ 2017/12/9 11:37:00 b Aspergillus_aculeatus/ 2017/12/9 11:25:00
LI mitochondrion 0B  2017/12/3 3:43:00 L Aspergillus_bombycis/ 2017/12/9 11:27:00
-l plant/ 2017/12/9 11:37:00 | Aspergillus_clavatus/ 2017/12/9 11:25:00
L P}asm}j 08 2017/12/9 9:43:00 U} Aspergillus_fischeri/ 2017/12/9 11:26:00
SR R i b Aspergillus_flavus/ 2017/12/9 11:25:00
o ertonon lian/ 2017/12/9 11:37:00 . Aspergillus_fumigatus/ 2017/12/9 11:30:00
Bl x;ertebrate_mal}];mal...lan..- 201:‘__.12’1__.9 11:3i:00 . Aspergillus_glaucus/ 2017/12/9 11:26:00
B oo S017/12/8 11.37-00 . Asperillus nidulans/ 2017/12/9 11:27:00
el rerd heat .| Aspergillus_niger/ 2017/12/9 11:25:00
| Aspergillus_nomius/ 2017/12/9 11:26:00
/genomes/refseq/fungi/Botrytis cinerea/latest assembly versions/GCF 0 ) Aspergillus_oryzae/ 2017/12/9 11:25:00
o, S P | Aspergillus_terreus/ 2017/12/9 11:26:00
U [EgEEE] . , o | Aureobasidium_namibiae/ 2017/12/9 11:29:00
GCF_000143535. 1_BotFuc_Aug2005_assembly_report. tx 53.8 2016/10/13 0:00:00 I . = . .
! GCF_000143535. 1:BotFuc-:Au§2005:assembl;r:stzts.tt;tt 55 kB 2016/10/13 0:00:00 . Aureobasidium subglaciale/ 2017/12/9 11:30:00
‘ Egg,gggligoga 1,gonguc,iug§gg§,?ssemblz.-,sEucture . ;g}ﬁ jg fg g gggg ) Auricularia_subglabra/ 2017/12/9 11:32:00
143535. 1_BotFuc_Au 5_featurs_table. txt. gz 7 5] : . . . . ; - ;

! GCF_000143535. l:Bo:Fuc-:AuEZOO‘B:gEnzmiC-T;na. gzt e 11.8 MB 2014/8/6 0:00:00 .l Babjeviella_inositovora/ 2017/12/9 11:26:00
! GCF_000143535. 1_BotFue_Aug2003_genomic. gbif. g2 21.4 MB 2015/6/10 0:00:00 | Batrachochytrium_dendrobatidis/ 2017/12/9 11:27:00
GCF_000143335. 1_BotFuc_Aug2003_gzencmic. z2£. gz 2.1MB  2013/6/10 0:00:00 L . o o
~ GCF_000143335. 1_BotFuc_Aug2005_protein. faa. gz 3.3 MB 2014/8/6 0:00:00 .. Baudoinia_panamericana/ 2017/12/9 11:34:00
: GCF_000143535. 1_BotFuc_Aug2005_protein. gpff. gz 5.3 MB 2014/8/6 0:00:00 Beau‘;eria bassiana.-"' 2017129 112700
GCF_000143535. 1_BotFuc_Aug2005_rm. out. gz 258 kB 2014/8/6 0:00:00 . .- T o -

1 GCF_000143535. i_BotFuc-:.%u§2005:rm. rurt1 : 330 B 2014/8/6 0:00:00 .. Bipolaris_maydis/ 2017/12/9 11:25:00
! GCF_000143335. 1_BotFuc_Aug2005_rna. fna. gz 4.9 MB 2014/8/6 0:00:00 Bipolaris orvzaes"’ 2017129 11:26-00

| GCF_000143535. 1_BotFuc_Aug2005_rna. gbff. gz 1.7 MB 2015/3/24 0:00:00 - oA e

! GCF_000143535. 1_BotFuc_Aug2005_wgsmaster. ghff. gz 1.3 kB 2015/6/10 0:00:00 . Bipolaris_sorokiniana/ 2017/12/9 11:26:00
| README. tx 0B  2016/9/20 0:00:00 - N o/ =19/ L6 -

) assemm;_ztatus. txt 4B 2017/12/9 6:55:00 - Blpolarls_xlc-torlge.- 201“.125.9 11'2§'00
| mdSchecksums. txt 2.1 kB 2015/6/10 0:00:00 . Bipolaris_zeicola/ 2017/12/9 11:25:00
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CLASSIFICATION
BASED ON
SIMILARITY

CarolusLinnaeus
(17071778)

Group organisms
according to phenotypic
resemblance

EVOLUTION

Charles Darwin
The Origin of Species
(1859)

Organismsdescend with
modification from
common ancestors;
variations are heritable in

T

;
IS 1

S—JD/

CLASSIFICATION
BASED ON
GENEALOGY

Willi Hennig
Phylogenetic Systematics

(1966)

Proposed the use of
sistergroup relationships
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Ane> maléeulalccharacters superontormorpholegicalhological

chianacietsfer for phylogenetictinference:nce?
yes and nob.
strengths of molecular characters:
very numerous
allow explicit coding (A/C/G/T)
can be compared in organisms with no morphological similarities

models of evolution based on genetic code and biochemical attributes
of DNA can be built into analytical methods

weaknesses of molecular characters:
cannot be obtained from fossils (except very rarely)

requires expensive laboratory equipment (this becomes less and less
significant all the time)

does not provide characters for field identification (this too may change)

most of the approximately 2 million  described species have not yet to
be studied using molecular tools, so in a sense, taxonomy is still
primarily based on morphology.
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{ rRNA  (rDNAD | W
Small Subunit (SSU) rDNA (18S)
Large Subunit (LSU) rDNA (26S, 28S)

Intennad [TramseciibdSpaaee(ITS)
Intergenic Spacer (IGS)

A
A
A
A

A\ b-tublin gene
A elongation factor -1h (EF 1M )
A RNA polymerase Il 0 41 F

u ¢ Mitochondrial (mt) DNA

A mtSSU and LSU rRNA genes
A mitochondrial cytochrome b ( cytb)
A cytochrome oxidase | and Il (COX I, COX l)
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NCBI -Taxonomy

=3 NCBI Resources ™ V.. ;o Sign in to NCBI

| Taxonomy M I|Co||et0trichum| } |
Limits _Adzpgass™ Help

Taxonomy

Mw'j . }“ o‘? Taxonomy

The Taxonomy Database is a curated classification and nomenclature for all of the organisms in the public sequence

\ w ¢ } n databases. This currently represents about 10% of the described species of life on the planet.
WHY WM
w o w J

Using Taxonomy Taxonomy Tools Other Resources
Quick Start Guide Browser GenBank
FAQ Common Tree LinkOut
Handbook Statistics E-Utilities
Taxonomy FTP MName/ID Status Batch Entrez
Genetic Codes INSDC
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= NCBl  Resources © How To ©

Taxonomy

Colletotrichum |
Create alert Limits Advanced

Taxonomy v

Ve arn karas RO - Tavanaman - Tavamnmas

Display Settings:~ Summary

Colletotrichum

genus, ascom\cetes

Nucleotide Protein




Entrez

"~ PubMed

Taxonomy
Browser

Nucleotide Protein Genome Structure Taxonomy

Search for as | complete name ¥ | @ lock | Go || Clear
Display | 3 levels using filter: | nane v
Bl ol
Mucleotide = Mucleotide ES Nucleotide G35 || Protein Structure Genome Popset
Domains GED Datassis UniGene PubMed Central Gene SRA Experiments
Assembly Mapliew LinkOut BLAST TRACE 0 Sample Bio Systems
Clone DB dbVar GEO Profiles PubChem BioAssay Host

Lineage (full): root; cellular organisms; Eukaryota; Opisthokonta; Fungi; Dikarva; Ascomycota; saccharomyceta; Pezizomycotina; leotiomyceta; sordariomyceta; Sordariomycetes; Hypocreomycetidae; Glomerellales; Glomerellaceae

Colletotrichum
Colletotrichum
Colletotrichum
Colletotrichum
Colletotrichum

abscissum

acerbum

aciculare

acutatum

cf. acutatum FSU 10150

Colletotrichum
Colletotrichum

cf. acutatum NU-2009
cf. acutatum K1

Colletotrichum aenigma
Colletotrichum aeschynomenes

Colletotrichum

AFAVES

Colletotrichum
Colletotrichum
Colletotrichum
Colletotrichum

alatae

alcornii

alienum
americae—horealis

Colletotrichum ampelinum

Colletotrichum
Colletotrichum

annellatum
anthriseci

Colletotrichum
Colletotrichum

antirrhinicola
aotearoa

Colletotrichum

arxii

Colletotrichum
Colletotrichum

agianum
australe

Colletotrichum axonopodi

Colletotrichum

beeveri

Colletotrichum
Colletotrichum

bidentis
bletillum

Colletotrichum
Colletotrichum

boninense
cf. boninense Col

Colletotrichum

aff. boninense LAT9

Colletotrichum
Colletotrichum
Colletotrichum
Colletotrichum

cf. boninense UFNGCE 5024
brasiliense

brassicae

brassicicola

Colletotrichum brevisporum

Colletotrichum

brishanense

Colletotrichum bryoniicola

Colletotrichum

camnelliae

Colletotrichum capsici

Colletotrichum
Colletotrichum
Colletotrichum

carthami
caudasporum
caudatum

Taxonomy
Browser
Entrez PubMed Nucleotide Protein Genome Structure PMC Taxonomy Books

Search for as complete name v | # lock | Go |
| Display | 3 levels using filter: | none v
Colletotrichum abscissum Entrez

records

Taxonomy ID: 1671311

Nucleotide

Scientific name: Colletotrichum abscissum Pinho & 0.L. Pereira, 2015
holotype: VIC 42850 Protein
holotype: COAD 1877 Popset

Inherited blast name: ascomycetes

FRank! species

Genetic code: Translation table 1 (Standard
Mitochondrial genetic code: Translation table 4 (Mold Mitochondrial: Protozoan Mitochondrial:
Coelenterate Mitochondrial: Mveoplasma: Spiroplasma)l

Other names:

includes:Colletotrichum sp. DBP2015

Taxonomy

e full )

cellular organisms; Eukarvota: Opisthokonta: Fungi: Dikarva: Ascomvcota: saccharomveceta:
Pezizomveotina: leotiomveeta: sordariomveeta: Sordariomveetes: Hypocreomvecetidae:
Glomerellales: Glomerellaceae: Colletotrichum
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Why do we perform phylogenetic analysis

U Findevolutionaryties between organisms

(Analyze changes occurring in different organisimsng evolution)

U Find (understand)elationshipsbetween an ancestral sequence

and it descendants

(Evolution of family of sequences

U Estimatetime of divergencebetween a group of organisms that

share a common ancestor
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3,163 97,085

(i TIMETREE

‘ THE TIMESCALE uf LIFE Home About Book Studies Resources News FAQs Contact

TimeTree (Taxa Group)

gEEEEEESR lllllll. gEEEEER
Group' fungi |nm Group:i Fungi (Fung) = | Rank' phylum Show Timetree
]
»

phylum(3)
_{:* Spacing i phylum (3)
T class(15)
X 2 | 3X - order (54) Blastocladiomycota
. SDE = ar || family (136) )
i : urknow ko genus (342) Glomeromycota
l_l_l Line Color ;::;NL;:,::‘;:; Fungi BraCLNBANT G- Fung [ species (2331) y
000000 IEE R croeszee T e sse ava Entomophthoromycotc. Entomopht
. 08 N RANGE: 482 - 850 MYA s
PAPNRAEOOY | oo somvs ST e Basidiomycotc et
. NAME: Fungi don
Timl  ganx: kingdom — RANK: Unnown s n ® Ascomycota
CLADE SiZE: 7 e — = ® Chytridiomycota
Linear | estimate Time: 1055 MYA CoTIMTED TIE: £17 WA ran: unknown y
Cl: 779 - 1331 MYA RANGE: 604 - 908 MYA EEEE?:ST?:ENE:: ;;:D' s 9 Neoca"fmasﬁgomyc
NCBI LINK: Fungi RANGE: 6830.0 - 682.3 MYA ¥




Blastocladiomycetes
Basidiobolomycetes
Entomophthoromycetes

Glomeromycetes
Exobasidiomycetes
Ustilaginomycetes
Malasseziomycetes
Wallemiomycetes
Dacrymycetes
Tremellomycetes
Apgaricomycetes
Agaricostilbomycetes
Pucciniomycetes
Atractiellomycetes
Microbotryomycetes
Taphrinomycetes
Pneumocystidomycetes
Schizosaccharomycetes
Saccharomycetes
Orbiliomycetes
Pezizomycetes
Geoglossomycetes
Coniocybomycetes
Lichinomyecetes
Arthoniomycetes
Dothideomycetes
Lecanoromycetes
Sordariomycetes
Leotiomycetes
Eurotiomycetes
Neocallimastigomycetes

# Chytridiomycetes
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How to perform phylogenetic analysis
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u A 0
L Lasergene (DNAStar) | BioEdit ('Q t €
U A (GenBank/DDBJ/EMBL)X (BLAST) T
A
DDBJ(NIG)

GenBan




A
E Muscle> MAFFT > ClustalW > T-Coffee
I E MAFFT > Muscle > TCoffee >ClustalW
3 i 2
MrModeltest 24 € MEGA . Protest 15~ 6,
. Modeltesf 56 € . ModelGeneratdr 96 €
jModelTest 24-1624 €
ModelGeneratdr 56 €
. || i x 0 7/ I, ’
Bl Mrbayes + Mrmodeltest BEAST+ jModelTest



MrMTgui | MEGA

- 0O X [MIMEGA7.0.26(7170509-x86 64) -
File Analysis Hel
jodelT: = - 7 2y
Your result will be displayed here N - * l = T? = b v q! % Tﬁ $ ?\ % R = % ® = ? o
P Align Data Diversity Phylogeny User Tree  Ancestors Selection  Rates Clocks  Diagnose
= ‘
Select fie ... Disparity Index Test of Pattern Heterogeneity
[B)] Estimate Substitution Matrix (ML)...
KR Estimate Transition/Transversion Bias (ML)...
| Modeltest 11 MrModetest 1!
Compute MCL Substitution Matrix
Huseees Eenes || @l a2l m g 2 22

Edk Nexus L Table. Maximum 24 different nucleotide substitution models i

— Model Param BIC AlCc InL ) (+G&) R AA) AT AC) AG) nAT)

199118 2035328 nfa 026 629 0291 0292 0208 0.208 0.020
Tal+l 64 T72 4200384 -2035.0961 064 nia 6.08 0202 0292 0208 0208 0.020 |F

Heb [ wrosth | [ pAue poth T path | N3+ 67 4703.048 4180902 2023198 063 na 609 0351 0233 0.172 0.243 0016

TNU3+G 67  4703.126 4180980 -2023.237 na 027 634 0351 0.233 0.172 0.243 0.016
BECE;MUBATE Dy HEY+G 66  4706.173 4191813 -2029.660 wa 024 680 0351 0233 0.172 0243 0015

Lagk BEk—6 rate:'&mm:u’i’l'”; ﬁﬂ%#ﬂﬁ’ﬂMrBayes ﬁﬂ& TG+ 65 4707.711 4201.136 -2035.330 0.00 026 6.29 0291 0292 0208 0.208 0.020

D | HEKY+I 66 4709538 4195178 -2031.343 064 nla 644 0351 0233 0172 0.243 0.016

TNII+GH 68 4712927 4182995 -2023.237 0.00 027 6.34 0351 0233 0172 0.243 0.016

K2+G 63 4715.509 4224507 -2049.030 na 026 625 0250 0.250 0.250 0.250 0.017

HEY+G+ 67 4715913 4193767 -2029.630 0.00 0.24 6.80 0.351 0233 0.172 0.243 0.015

MEGA BIC
BIC
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L " ClustalX/ Clustalw

o MAFTT

A

I L

~ MUSCLE
MrBayes (BI)

MEGA (ML/NI/MPIP) ModelTest 3.7

PHYLIP (MIL/N3)7) w L 7 MrModelTest 2.3

PAUP (MIL/MRY) ~ jModelTest

RaxmIGUI (MLL) - TreeView

PhyML (ML) R 7 TreeGraph(JAVA)
_ FigTree(JAVA)
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About Help Links

All submissions are The CIPRES Science Gateway V. 3.3

working normally.

The CIPRES Science Gateway V. 3.3 is a public resource for inference of large phylogenetic trees. It is
designed to provide all researchers with access to NSF XSEDE's large computational resources through a

Codes simple browser interface. You can now also access these same capabilities programatically with the
CIPRES REST API

Requirements

Limitations High Performance Parallel Codes for Large Tree Inference and Sequence Alignment on XSEDE:
RAXML; MrBayes: BEAST, BEAST2, GARLI; MAFFT, DPPDIV: FastTree, jModelTest2, PAUP,

Architecture

ParallelStructure, ParitionFinder2, and Migrate-N. /f you need access to PhyloBayes. please inquire.
Known Issues
Serial Codes for Tree Inference:
Usage Statistics PAUP” (Inference by Parsimony); Poy (Alignment and Inference);
User Locations X X
_____ Serial Codes for Sequence Alignment:
> Survey Results ClustalW; Contralign; MUSCLE: PROBCONS: PROBALIGN

Publications e ————
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Phylogenetic Tree of Life
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Bacteria & Archaea
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Half day on the WebD,

| savesyou half month in the lab!



