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Homework 1

* SRA dataset
* Display options



Homework assighment 4

1. Explore the fungal genomics database of JGI
2. Find how many Aspergillus genomes are sequenced

3. Download the predicted protein sequence data set of all the Aspergillus
genomes (choose Annotation -> Filtered models -> Proteins) and upload
the files to glu

4. Create a folder called aspergillus in your home@glu and move all the files
to that folder (refer to page 5 and 9 in
http://cys.bios.niu.edu/yyin/teach/PBB/Yin-chapterl.pdf)

Write a report (in word or ppt) to include all the operations and screen shots including the

command lines used in step 4. Office hour:

Tue, Thu and Fri 2-4pm, MO325A

Due on Feb 26 (send by email) Or email: yyin@niu.edu



Outline

* Intro to JGl genome resources
— Plant genomes
— Prokaryotic genomes
— Fungal genomes
— Metagenomes

 Hands on practice
* Intro to comparative genomics
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computational analysis that enable
systems-based scientific approaches to
these challenges



The dramatic increase in sequencing output has created a bottleneck
in analyzing and translating the information generated. As a result, the
DOE JGI workforce is also incorporating more computer scientists and
bioinformaticians who work on the post-sequencing end.




DOE Science Drivers
Bioenergy, Carbon Cycling, Biogeochemistry

Experimental Biological Data User
Data Generation Interpretation Interactions

High-Throughput Assembling Community Building
DNA Sequencing Sequence Data and Coordination

DNA Synthesis Functional Discovery Interactive Data
and Annotation Platforms
Experimental
Functional Annotation High Performance Standards and Support

Computing-Based of Data Exchange
Single-Cell Genomics Annotation

Onsite User Interactions

Sample Preparation Multidimensional
Data Integration User Training

Employing an evolving set of cutting-edge experimental and computational technologies, the DOE JGI next-generation genome science
user facility will empower users to perform studies at a scale and complexity far exceeding the capabilities of any individual laboratory.




Sequencing Output 10 PB

(based on FY11 budget)
petabyte

today +5 yrs +10 yrs

http://www.jgi.doe.gov/whoweare/10-Year-JGl-Strategic-Vision.pdf



) Key Enabling Drivers:
Pre-Sequencing
Automation and
. . Massive Parallelization
Sample Arrival and compiox envronmentzl | Single Cell/Chromosome o ' ) '
. . samples : rocess an
Primary Processing — - nlsdah Workflow Optimization
' . E Advanced Technologies
single-spedes |solates
lﬂﬂh@ﬂmnic samples High-Performance
Computation
High Throughput Library Building o Sclence Expertise
DNA/RNA Extraction -
. . . . @ Engineering Capabilities

i

Synthetic Biology

B0
by

DNA
Synthesis

Sequence
Design . n
| | | n
Post-Sequencing l i 1’
Routine and Advanced Hypothesis-Generating
Custom Analysis Annotations Analysis

| |

High-Throughput
Functional Assays

Public
Data Platforms

Sequencing as a core capability at the DOE JGI is tightly linked with other advanced capabilities
of a next-generation genome science user facility.
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Sequence data generation (JGI)

User-generated
‘omics’ data

Genome Other
data data

Assembly

Integrated

Data
Systems

External
integrative
platforms
(e.g. Kbase)

Platform-spec processing

and visualizat ponents

Phytozome MycoCosm
focus: plant focus: microbes focus: meta focus: fungal

integrative
platforms
at the JGI
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Other major sequencing centers

Broad Institute

Washington U Genome Center

J. Craig Venter Institute (former TIGR)
Sanger Institute

Beijing Genomics Institute

WORLD
43%

Univ Maryland
5%
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http://genome.jgi.doe.gov/

Crenarchaeota
Korarchaeota Euryarchaeota

unclassified Archaea

Archaea

ol Amoebozoa
Metazoa
Choanozoa
virdiplantae =K A ryota

Heterolobosea

Chlorobi
Bacteroidetes -
Firmicutes
Acldchaciors Actinobacteria
Cyanobacteria
Aquificae  chioroflexi
Thermotogae
Deinococcus-Thermus S
Spirochaetes
¢ Deferribacteres
Thermodesulfobacteria
Synergistetes
-, Alphaproteobacteria
' Betaproteobacteria Fusobacteria
/), Gammaproteobacteria
(= Deltaproteobacteria ERICHNIYEELoR
"+.. Epsiloproteobacteria
' Dictyoglomi

Fibrobacteres

Bacteria

Chlamydiae’/ Verrucomicrobia

unclassified Bacteria

Heterokonta
Rhizaria Cryptophyta
Haptophyta Metagenomes
Soil
Host-Associated Engineered
Marine
Fresh Water

Thermal Springs

*Tree of Life" drawing by Leila Hornick, copyright 2005
TREE OF LIFE: To use the tree navigation: click a branch name and select the system for the organism of interest.
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Metagenomics

(A)Sampling from
habitat;

(B)filtering particles,
typically by size;

(C)DNA extraction and
lysis;

(D)cloning and library;
(E)sequence the clones;

(F)sequence assembly
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Hands on practice:
the Genome OnLine Database



Genomes OnlLine Database

Genomes Online Database \ ¢ Home Version 4.0

Last update: 2013-02-08 Welcome to the Genomes OnLine Database

Total # of genomes: 21571
GOLD:Genomes Online Database, is a World Wide Web resource for comprehensive access to information regarding genome and metagenome sequencing projects, and their

associated metadata, around the world.

Home
o Met G Distributi
Genome Earth etagenomes Isolate Genomes enome Distribution
Search I = . ! i
=&, Classification @ Complete Projects: 4129 * Project Type
e « Studies: 369 E! Incomplete Projects: 17402 « Sequencing Status
Statistics . _
+ Samples: 2350 Targeted Projects: 1087 + Phylogenetic
Team =
Reference

n [@l B Blogger
: . GELD

Genomes Online Database

q Standards in
Genomic Sclences

Register your project information and Metadata Annotate your microbial genome or metagenome with Publish your genome or metagenome in open
in Genomes Online Database IMG/ER or IMG/MER access standards-supportive journal.

Register Annotate Publish

©2012 The Regents of the University of California e U.S. DEPARTMENT OF Office of

Disclaimer | Credits ENERGY Science
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ARCHAEA TOTAL: 453

BACTERIA TOTAL: 19065

EUKARYA TOTAL: 3140

US DISTRIBUTION

SEQUENCING

Complete: 267
Permanent Drafts: 39

Complete: 6792
Permanent Draft: 1654

Complete: 1156
Permanent Draft: 34

Draft: 14
In Progress: 77
DNA Received: 71
Awalting DNA: 0

Targeted: 1

DNA Recelved: 99 Targeted: 431
Awalting DNA: 0

DNA Received: 4
Awalting DNA: 0

Eukaryotic Distribution

Archaeal Distribution

Bacterial Distribution

. Complete
Draft

In Progress

Targeted

. Complete
Draft

In Progress

Targeted

. Complete

In Progress

Targeted
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Genomes Online Database | @ Home

Last update: 2013-02-08
Total # of genomes: 22658

Home
Genome Map
Genome Earth
Search
News

eam
Reference
Contact

n |@ B Blogger

Statistics

GOLD Indexing Information

Completely Sequenced Genomes

Genome Seguencing Projects on GOLD

Genome Projects according to Phylogenetic Groups
Phylogenetic distribution of Bacterial Genome Projects
Funding Relevance of Bacterial Genome Projecis

Major Sequencing Centers
Major Sequencing centers for Bacteria and Archaea

NeO kWK

—

. Completely Sequenced Genomes

September 2012, 3699 projects

Complete Genome Projects ©
September 2012: 3699 Projects

2500

2000

1500

1000

500

0
1985 1697 1998 2001 2003 2005 2007 2009 2011

| oFinished IF'ermanentDrafts|

2. Genome Sequencing Projects on GOLD

October 2011, 10031 projects
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Last update: 2013-02-08 An example of MarkerClusterer v3
Total # of genomes: 22658 Genomes:

Acaryochloris marina MBIC11017
Acaryochloris sp CCMEE 5410 p
Acetobacter pasteurianus IFO 3283-12 FER ' o -Afﬂms,»\;

enome Ea ; .
Acetobacter pasteurianus IFO 3283-03 - > Sweden
Search ; ‘e 3 £ Russia
Acetobacter pasteurianus IFO 3283-07 Norway
i Acetobacter aceti ATCC 23746 i Kol
Statistics Acetobacter pasteurianus IFO 3283-01 o o
erm.
Team Acetobacter pasteurianus IFO 3283-32 S France
: I
Reference 5 S WP i
Metagenome Samples: s e : South K
Contact - - ; ; :

(Acid Mine Drainage (ARMAN)
n ‘@' B Blogger euryarchaeal community from 5-way FS
B (W)

site. at Richmond mine. Iron Mountain,
CA. P5-way (FS) sample

0-1 mm depth into microbial mat
02J05

05E01 (contig08038) :
05E01-33kb R Namibi

06d18 e d 2 {E‘Me Madagascar
1-2mm depth into microbial mat i~ ; : = S

1N.22 mm danth intn minrahial mat Africa

~Argentina

(2()(?8 e

Contact Us

For Questions regarding the Database or to submit information on Genome Projects,
Please Contact us at:

{Z) Mail at genomesonline.org

©2012 The Regents of the University of California 18
Disclaimer | Credits



Search || Advanced Search I Metagenome Search I Metadata Search

SEARCH GOLD

Search by:

METAGENOME STUDY FILTERS

| Get Studies | | reset all selections ‘

METAGENOME INFORMATION

Metagenome Information Filter: EN{Ts [TLE1 [ ¥ g u t

- e (oD ——
e (s 's) (A )
) o) -
I 0 (- :
I ) (- © (i :

4] (Au ¢)

I (< 0
e

| Get Studies | | reset all selections ‘
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METAGENOME SAMPLE FILTERS

| Get Samples || reset all selections ‘

Sample Information Filter: ST [TVET T ’

SR [ MATCHES #] [(ALL
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Hands on practice:
the Phytozome database



53 NCBI Resources (VJHow To

Genome

Using Genome

Help

Browse by Organism

Download / FTP

Submit a genome

Genome Tools

BLAST the Human Genome

Genomic groups BLAST
NCBI remap

Genome Decoration Page

[ Genome

Limits Advanced

s SN

Genome

This resource organizes information on genomes including sequences, maps,

annotations.

Custom resources

Human Genome

Microbes

Organelles
Plants

Viruses

Genome Annotation and Analysis

Eukaryotic Genome Annotation

Prokaryotic Genome Annotation

PASC (Pairwise Sequence Comparison)

TaxPlot (3-way Genome Comparison)

Other Resource:

Assembly
BioProject
BioSample
Map Viewer

Protein Clusters

External Resour

GOLD - Genomes On
Ensembl Genome Birt

Bacteria Genomes at

Large-Scale Genome




Genomes Project List

JGIS

DOE JOINT GE
US OEPARTMENTY OF ENERGY S
aiiaihoy v, u
g Bioenergy Research | Characterizing major Announcemen
| at JGI bioenergy crops and those
. " model plants to understand
Genomic :
the complex traits related to
Technologies : : A
R biomass yields, efficient
Fungal Genomics deconstruction of cell walls,
% Program improved drought and pest
| (P —
m— resistance, and easier
| Metagenomics conversion to biofuels.
) Program Save the date

Microbial Genomics
Program

&

Plant Genomics
Program

&/

Latest News

December 19, 2012

From the stockings decorating mantles to the new outfits in display windows calling to DOE JGI 2013 Ut
shoppers, cotton is woven into the fabric of the holiday season. For bioenergy researchers,

however, fiber composition matters more than color and texture as each cotton strand is 10 Year Strateqi
composed of more than two dozen coils of cellulose, a target biomass for next-generation A major oglzect,ve

biofuels. » more... 10T ie a4 oot inla



phytozomets

Species in Phytozome v9.0
—Manihot esculenta
—Ricinus communis

L_—Linum usitatissimum
—Populus trichocarpa

Click here to
search/browse/BLAST
Phytozome genes
and genomes

Medicago truncatula
r—FPhaseolus vulgaris
—Glycine max

—— Cucumis sativus
—Prunus persica
—Malus domestica

Fragaria vesca

_r—Arabidopsis thaliana
— Arabidopsis lyrata

Capselia rubelia
—Brassica rapa
—Thellungiella halophika

Carica papaya
— Gossypium raimondii

—Theobroma cacao
— Citrus sinensis

— Citrus clementina
Eucalyptus grandis
Vitis vinifera
— Solanum tuberosum
L— Solanum lycaopersicum
Mimulus quttatus v1.1
Aquilegia coerulea
— Sorghum bicolor
—Zea mays
— Setaria italica
—Panicumyv Hrgatum
— Oryza sativa
—Brachypodium distac hyon
Selaginella moellendorffii
Physcomitrella patens
Chlamydomonas reinha rdtii

“— Volvox carteri

Coccomyxa subellipsoidea C-T69

r—Micromonas pusilla CCMP1545

LEMH: romonas pusilla RCC299

Ostreococcus lucimarinus

Welcome to Phytozome!

Phytozome is a joint project of the Department
of Energy's Joint Genome Institute and the
Center for Integrative Genomics to facilitate
comparative genomic studies amongst green
plants. Famlies of orthologous and paralogous
genes that represent the modern descendents
of ancestral gene sets are constructed at key
phylogenetic nodes. These families allow easy
access to clade specific orthology/paralogy
relationships as well as clade specific genes
and gene expansions. As of release v9.0,
Phytozome provides access to forty-one
sequenced and annotated green plant
genomes which have been clustered into gene
families at six evolutionarily significant nodes.
Where possible, each gene has been
annotated with PFAM, KOG, KEGG, and
PANTHER assignments, and publicly available
annotations from RefSeq, UniProt, TAIR, JGI are
hyper-linked and searchable.
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1. Choose a species or ancestral node by clicking a [Hl] on the tree

Glycine max
{"1Cucumis sativus | Lofo.page

runus persica | Bulk data Get data
lus domestica
ragaria vesca

rabidopsis thaliana
rabidopsis lyrata
Capsella rubella
rassica rapa
Thellungiella halophila
Carica papaya
. Gossypium raimondii
Theobroma cacao

Citrus sinensis
Citrus clementina Nonvascular Vascular plants

ucalyptus grandis plants f-—-_’/
Nonseed

{"\Vitis vinifera r—J‘ﬁ Seed plants
plants P

_[%zdanihor esculenta | Keyword search

icinus communis

_[%inum usitatissimum | BLAST search
opulus trichocarpa BLAT search

—{ Medicago truncatula | —
haseolus vulgaris | Genome browser

Solanum tuberosum AR
Solanum lycopersicum
I—DM:’rmn'us guttatus v1.1
{JAquilegia coerulea
Sorghum bicolor
Zea mays

Setaria italica
anicum virgatum

r .

Ancestral
Green
_Alga

Maosses, Ferns Conifers
liverworts,
hornworts

plants

Volvox carteri
Coccomyxa subellipsoidea C-169
icromonas pusilla CCMP1545
icromonas pusilla RCC299
Ostreococcus lucimarinus

— T T ™ Tm & 3 B e
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NCBI Taxonomy for plant: http://www.ncbi.nlm.nih.gov/taxonomy/?term=33090[uid]

Amaryllis

; Agave

Onions -

Daylilies ™/ { Asparagus L

Monocots gt 110 Orchids B Angiosperms
ALY o Flowering Plants:

Gymnosperms

Plants with cones Iris

@.ﬁ).‘l.’j Pineapple Sedges ;
Welwitschia Dayﬂowers S"‘“ i )
Ve @l’:ﬂx—’“7 Yams L"'i'u"; s 4 Mustard
‘:‘,}_LL,.‘_} ¢ sl e Le Bananas Vi0|8t5 ﬂapaya
| 4 Palms Pawpaw wulows R
' Monkey-Puzzle | Cycad 14 Magnolia) “Cacao L.,.L_,u,
: b} | : . Laurel - Buttercup - -‘115 Maples
Podaocarpus _ Amborella Pepper Poppies ~ Eucalyptus — T < I 18 Roses.
m P e ST y ¥ Evening Primrose Citrus__» Elm
i~ Climbing Ferns Grapes _‘___.\#Cf‘_, Hops
Sequoia : . f~f:;..1.-,j,=\!‘;ya Sycamore Geraniums — I:l\llulbernes/
- . Leldaiind Sedum Begonias = 1gs
(4 Polypodies g SN : B 15 Boans
Daeldad 5 W Anise  Sundew Peonies Oaks Cucumbers Beans
Tree Ferns” Royal Ferns Lilaiteir B Currants ek lvv.Malkw_eeds
Water Ferns ot girch alnuts . ’_/Genn‘ans %

’ ; Adder's Tongue Portul el MOfn'NQGONES
Seedless g Beets ortulaca Scittaa / @ L‘ o .‘;;: 4
Vascular ’Z:""'; i Hydrangea iy & Scro hs/Sna d‘rJa ons
Plants with veins S S Holly ™ P pdrag

and no seeds 9 OIive -Africa V’olets

Antilgorte Honeysuckle e, '
- Impatiens Tea AN\

/
- 5= Y \ 9 (Ve S
L .J,._LI._A.L*; Primrose Bellflowers ’3 ;,";\;!;,j

l : Liverworts Vv Dicots f‘:r"""f’?}‘j“::;_‘.ﬁ
Non-vascular Ancestral

Plants with no seeds
and no veins Green Alaae

: -\
Scabiosa | \ \6

http://indulgy.com/post/18kQWPweA1/plant-classification-great-visual-aid



L] Y IMalus domestica
—{ IFragaria vesca
rabidopsis thaliana
rabidopsis lyrata

Hg.—DCapsella rubella

T ———
2. Choose a tool:
Keyword search !m\

Target: Grass gene families

Search term: [cellulose o add trailing wildcard
Search type: (=) Symbols/ldentifiers/Defline
_ Ontologies

Family members:  Restrict species




Summary @ Analyze Results / Get Data

37 genes found

SEARCH CRITERIA revise your search

Search term: cellulose

Search target: Arabidopsis thaliana columbia genes
Member filtering: none

Search type: Symbols/ldentifiers/Deflines

Arabidopsis thaliana columbia genes retrieved

&

. MEMBER H,-%é’
- COUNT DESCRIPTION [ ¥
& 1 Cellulose-synthase-like C4 1
& 1 Cellulose-synthase-like C5 1
& 1 Cellulose-synthase-like C6 1
& 1 Cellulose-synthase-like C12 1

G @'l 1 Cellulose synthase family protein 1

= @; 1 Cellulose synthase family protein 1

B @'l 1 Cellulose synthase family protein 1

v
Look for CesAl



About this gene

Sequences

Protein Homologs

Info:
Locus name
Transcript name

Aliases

Description
Links to external DBs

Protein domain view:

AT4G32410
AT4G32410.1
RSWA1
CESA1
AtCESA1

cellulose synthase 1

(& tair

Genomic view:

Location: Chr4; 15640620 - 15646665 :: View in Gbrowse environment

Chrd :15640015. .15647270

Functional annotations for this locus:

Pfam:03552
Panther:13301:5F21
Panther:13301
KEGGORTH:10999
GO0:0030244
GO:0016757

[l Cellulose synthase

X-BOX TRANSCRIPTION FACTOR-RELATED
cellulose synthase A[EC:2.4.1.12]

cellulose biosynthesis

transferase activity, transferring glycosyl groups

[+) 9 more annotations [+

.

N

15641k
ranscript

ATAG32400,1

| AT4632410.1

15642k 15643k 15644k

< i

mls & _ _____2%2_2a

15645k 15646k 15647k
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Y Brachypodium distachyon
— |Selaginella moellendorffii

——————@Physcomitrella patens
Chlamydomonas reinhardtii

Vinhinv ravtari

2. Choose a tool:

Keyword search expand

BLAST search expand

BLAT search expand

Genome browser

Info page Get info

Bulk data Get data

jjdadE [




Physcomitrella patens (Moss)

,
(i) (A &) [(# o=

About the genome:

o Overview
o Statistics

fanihot esculenta
icinus communis
inum uskatissimum
opulus trichocarpa
fedicago truncatula
haseolus vulgaris
lycine max
ucumis sativus
runus persica
falus domestica
ragaria vesca
rabidopsis thaliana
rabidopsis lyrata
apsella rubella
assica rapa
Thellungiella halophila
arica papaya
ossypium raimondii
Theobroma cacao
itrus sinensis
itrus clementina

Eucalyptus grandis
Vitis vinifera

Solanum tuberosum
F—E§o lanum lycopersicum

imulus guttatus v1.1

Aquilegia coerulea

Sorghum bicolor

Zea mays

Setaria jalca
anicum virgatum

_Egrryza sativa
achypodium distachyon
Selaginelia moellendorffii

Physcom#trelia patens
hlamydomonas reinhardtii

Volvox carteri

occomyxa subellipsoidea C-169

icromonas pusilla CCMP1545
icromonas pusilla RCC299
streococcus lucimarnnus

Earlv release aenome:

Mimulus guttatus v2.0
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phytozomels

Panicum virgatum Data Usage Policy
As a public service, the raw sequence data from this genome sequencing project are being made available by the Department of Energy Joint Genome Institute (JGI) before
scientific publication. The purpose of this policy is to balance the imperative of DOE and JGI that the data from its sequencing projects be made available to the scientific

community as soon as possible with the reasonable expectation that the collaborators and the JGI will publish their results without concerns about potential preemption by
other arnuns that did not narticinate in the effort.

By accessing these data, you agree not to publish any articles containing analyses of genes or
genomic data on a whole genome or chromosome scale prior to publication by JGI and its
collaborators of its comprehenswe genome anaIyS|s

Reserved analyses include the identification of complete (whole genome) sets of genomic
features such as genes, gene families, regulatory elements, repeat structures, GC content,
etc., and whole-genome comparisons of regions of evolutionary conservation or change.
Interested parties are encouraged to contact the the principal collaborator and JGI to discuss
such possibilities

B ARG D IEAY R DR W DDl A I A Y RATT WW DI DR e A IR § R R G TR R TR 1 F I A S S s T TN SR P I TR Ry A T DA RS A T DAY

sequence reads should not be redistributed or repackaged without permission from the JGI. Any redistribution of the data dunng this period should carry this notice: "The
Joint Genome Institute provides these data in good faith, but makes no warranty, expressed or implied, nor assumes any legal liability or responsibility for any purpose for
which the data are used." Once moved to unreserved status, the data are freely available for any subsequent use.

OK, proceed to data

©2006-2013 University of California Regents. All rights reserved

31



Iftp ftp://ftp.jgi-psf.org/pub/compgen/phytozome/v9.0/Pvirgatum/

yyin@glu:~$% 1ftp ftp://ftp.jgi-psf.org/pub/compgen/phytozome/v9.0/Pvirgatum/
cd ok, cwd=/pub/compgen/phytozome/v9.0/Pvirgatum
1ftp ftp.jgi-psf.org:/pub/compgen/phytozome/v9.0/Pvirgatum> ls

-rW-rw-r-x 1 24799 124 3055 Dec 13 11:00 Pvirgatum_202_readme.txt
drwxrwxr-x 2 24799 124 482 Dec 13 11:00 annotation

drwxrwxr-x 2 24799 124 133 Dec 13 11:00 assembly

drwxrwxr-x 2 32295 124 113 Feb 07 14:09 gbrowse

drwxrwxr-x 2 24799 124 @ Dec 13 11:00 related_files

Lftp ftp.jgi-psf.org:/pub/compgen/phytozome/v9.8/Pvirgatum> [}
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Gbrowse: Arabidopsis thaliana columbia - TAIR 10

File Help

=]
Arabidopsis thaliana: 6.046 kbp from Chr4:15,640,468..15,646,513

Browser | Select Tracks Snapshots Custom Tracks Preferences
H Search

Lol [ Annotate VISTA Plot: A. coerulea v.1.0 ¢] Configure... | Go |
Chr4:15,640,468..15,64¢ Searchl

Examples: Chr3:5550001..5600000.
Data Source

Save Snapshot | Load Snapshot |

[ Arabidopsis thaliana 2] ScrolZoom: << € ('Show 6.046 kbp % | ? 22 ) Fiip
B Overview '
Chr4 . . . . . . . ' ' »
o 4M 2 34  d4M  5M €M 7M  8M  9M  4oM  44M  12M  43M  14M  4SM G d6M  47M 48N
Region
| Details PP
2 kbp | .
: : : : i :
10k 15641k 15642k 15643k 15644k 15645k 15646k
* B E B H & E Transcript
AT4632410.1
—> < I ™ gy I | I 3 = e e e

w E1 B4 B H E3 H VISTA Plot: A. lyrata v.1.0
« B E B H & E Alt_transcript

w« B E B HEHPASA Assembled EST
asmhl_5474 .pSarabi3

I
asmpl _5475.p5arahi3 asmbl _5476 .p5arabi3
IEEEEe—— I
+ B B HE H BLASTX Plant Proteins
— o 1 =71 s 1
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Hands on practice:
the microbial genome/metagenome
database (IMG/M)



MyJGI | Submit Proposals | Internal | Emergency Info | Careers | G

Genomes l Project List User Programs Sequencing Informatics Systems Education News &

JGI§ DOE Joint Genome!lnstitute

DOE JOINT GENOME INSTITUTE Enabling Advances in Bioenergy & Environmental Research

QFFICE OF SCIENCE

Announc

Bioenergy Research at A significant portion of the
JGI DOE JGI's projects are
related to bioenergy and
focus on three areas:
developing plant feedstocks;

Genomic
Technologies

|| Fungal Genomics using microbes to break
|| Program down cellulose in plant cell
walls; and fermenting sugars
Metagenomics into biofuels.

Program

Microbial Genomics
Program

&)

£

Plant Genomics
Program

Latest News

- December 19, 2012
| PR S U A A LGB L) LTS B e Dl S e Y] P AL T S ML T P YA S YL OV AL A DR ST O L DaCy g | P ARy PG CAE S Lo g (RIS VA Ll WL RO | A SO e T ey S .



JGIC % Home [\ Project List §fJLogin

| Keyword ||

| [ search |

| all JGI Organisms 4 |and | Acaricomes phytoseiuli DSM 14247

4 |and| Home +| col

[@ Please help us to improve the JGI Genome Portal. Your feedback is very important to us.
Click here to take the annual Portal survey.

R on Tuesday, Feb 12, JGI SysOps and NERSC will be conducting quarterly computer system maintenance
tasks. This may impact the availability and/or performance of this site during that time. This site will most likely

be unavailable for most of that day.
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version

4

IMG 4 Data Management

The Integrated Microbial Genomes (IMG) system serves as a community resource for analysis and annotation of genome and metagenome datasets ina
comprehensive comparative context. The IMG data warehouse integrates genome and metagenome datasets provided by IMG users with a

comprehensive set of publicly available bacterial, archaeal, eukaryotic, and phage genomes, as well as engineered, environmental and host associated metagenome samples.
RefSeq is the main source of publicly available genome sequence datasets. Genes in IMG are characterized using several functional resources, including COG, KOG, KEGG
(release 63.0, July 2012), PFAM (version 26.0, Nov 2011), TIGRfam (release 12.0, Feb 2012), MetaCyc (release 16.1, July 2012), Gene Ontology (June 2012), and Interpro (Apr

2012).

About 30% of the genomes and 75% of the metagenome samples in IMG were sequenced at DOE's Joint Genome Institute.

IMG ER and IMG/M ER have about 2,500 registered users from 61 countries across North America (57%),

Europe (20%:), Asia (13%), South America (5%), Oceania (4.5%), and Africa (.5%).

Microbial Genome Analysis Systems

! %- : |
e,

|

A2

IMG
IMG provides users with analysis tools (IMG Ul Map) for
examining publicly available genomes in IMG.

IMG/ER

IMG/ER (Expert Review) provides users with analysis tools
(IMG Ul Map) for examining and revising the annotations for
their private (password protected) genomes in the context of
publicly available genomes in IMG.

IMG/EDU IMG/ACT
IMG Education (IMG/EDU) provides support for teaching
microbial genome analysis courses.

Register as an IMG User

Metagenome Analysis Systems

alysis tools (IMG/M Ul Map) for

IMG/M provides users with
iniai ' i etagenome samples and genomes in

IMG.

IMG/MER

IMG/M ER (Expert Review) provides users with analysis tools
(IMG/M UI Map) for examining and revising the annotations of their
private (password protected) metagenome samples and genomes in
the context of publicly available genomes and metagenome samples
in IMG.

IMG/HMP Metagenomes
IMG/M HMP (Human Microbiome Project) provides users with

analysis tools for examining the annotations of HMP specific
genomes and metagenome samples in the context of all publicly
available genomes and metagenome samples in IMG.
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INTEGRATED MICROBIAL GENOMES

with MICROBIOME SAMPLES

m Find Genomes | Find Genes | Find Functions Compare Genomes | Analysis Cart | My IMG ‘

‘ Companion Systems | Using In

‘ @ On Feb. 12, 2013 All IMG systems will be down for general maintenance. Sorry for the inconvenience. )qJ

IMG/M Content

Datasets
Bacteria 4878
Archaea 184
Eukarya 187
Plasmids 1184
Viruses 2809
Genome Fragments 654
Metagenome 1237
Total Datasets 11133
GEBA, 238

Last updated: 2013-01-17

IMG 4.0 is dedicated to the
memory of our colleague,
lain Anderson

Metagenome Projects Map
System Reguirements
About IMG

EAQ

=== Hands on
fé ﬁ' fraining available
a at the

Microbial Genomics &
Metagenomics Workshop

-

The Integrated Microbial Genomes (IMG) system serves as a community resource for analysis
and annotation of genome and metagenome datasets in a comprehensive comparative context. The
IMG data warehouse integrates genome and metagenome datasets provided by IMG users with a
comprehensive set of publicly available isolate and single cell genomes, and a rich set of publicly
available metagenome samples.

For details, see IMG Release Notes (Dec. 12, 2012), in particular the workspace and background
computation capabilities available to IMG registered users.

IMG/M Statistics |

IMG/M (Mucleic Acids Research, Vol 40, 2012) provides users with tools (IMG/M Ul Map) for analyzing their private
(password protected access) metagenome samples in the context of all public (free access) genome and metagenome
samples in IMG.

IMG/M ER Account Request

IMG/M contains 1237 public metagenome samples distributed as follows:

Engineered 36 Environmental 370 Host-associated 831
Bioremediation 3 Air 2 | Arthropoda 23
Biotransformation 5  Aquatic 305  Birds 5
Lab enrichment 4 Terrestrial 83  Human 753
Solid waste " Mammals 17
Wastewater 13 Mollusca 8
Plants 22

Porifera 3
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Companion Systems | Using IMG/M

m Find Genomes Find Genes Find Functions Compare Genomes Analysis Cart | My IMG |

Home = IMG Stats Overview Loaded
[@ On Feb. 12, 2013 All IMG systems will be down for general maintenance. Sorry for the inconvenience. )qJ
IMG Statistics
| Gene/Cluster Statistics H Function/Pathway Statistics H Experiments
Genome Count
Status Bacteria  Archaea  Eukaryota @ Plasmids @ Viruses @ Genome Fragments = Microbiome Total
Finished 2052 150 36 1184 2809 854 il 6896
Draft 2215 14 151 0 0 0 1221 3601
FPermanent Draft 840 20 0 0 0 0 5 665
Total 4907 184 187 1184 2809 654 1237 111862
DNA Statistics
DNA Bacteria Archaea Eukaryota Plasmids Viruses Genome Fragments Microbiome
DNA, no. of bases 18,752,807,313 455,435,633  38,339,677,249 33,515,725 87,874,492 22,728,454  438,230,359,861
DNA, no. of coding bases =~ 16,172,027,014 391,589,615  10,580,483,706 25,452,415 77,225,608 19,679,430 58,975,823,848
DNA, G+C no. of bases 9,696,405,163 225,802,414  14,621,930,200 16,202,763 39,337,990 14,530,743  217,640,299,436
DNA, Scaffolds 508,874 3,249 1,110,164 1,185 4,286 654 2,526,564,010
Total 44,621,748,364  1,072,630,911  63,543,211,408 75,172,088 204,442,376 56,939,281 717,373,047,155
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Home > Find Genomes 1237 Loaded

[@ On Feb. 12, 2013 All IMG systems will be down for general maintenance. Sorry for the inconvenience.

Genome Browser

Add Selected to Genome Cart Select All Clear All View Phylogenetically

Filter column: [ Domain K l Apply | [7]

Iage1 of 13 1

Ino
L]
|4
In
(s3]
I~
Co

9| 10 next> last>> 100 | %

Column Selector ‘ Select Page ‘ ‘ Deselect Page |
Select Domain « Status Proposal Name Genome Name / Sample Name Sequencing Center Phiylum Genome Size Gene Count GC %
Human Microbiome Human Supragingival plague Host-
* D Production Phase microbiome from visit number 2 Washington Univ associated 111531229 425536 46843
community of subject 764143897
Human Microbiome Human Stool microbiome from Host-
* D Production Phase visit number 2 of subject Broad Institute associated 82506363 238942 4681
community 159247771
E',‘“'r°§rTe“1a' ’ Soda Lake 5KL 010 BRINE SOE Joint G
. D microbial CommUnities o 4a Lake 5KL 010 BRINE, - JOIMLBenome - environmental 318457321 700745  1.04435
from Soda lakes and July 2012 Assemn Institute
. July 2012 Assem)
Seoda Solonchak soils
Human Microbiome Human Tongue dorsum Host-
* D Production Phase microbiome from wisit number 2 Broad Institute associated 115317748 390682 41907
community of subject 159571453
Human Microbiome Human Stool microbiome from Host-
* D Production Phase visit number 1 of subject Washington Univ associated 106116893 408960 43445
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BLAST DOWNLOAD INFO HELP!

& On Tuesday. Feb 12. JGI SysOps and NERSC will be conducting quarterly computer system maintenance
tasks. This may impact the availahility and/or peformance of this site during that time. This site will most likely
be unavailable for most of that day

Data Release Policy

As a public service, the raw sequence data from the genome sequencing projects is being made available by the Department of |
is to balance the imperative of DOE and JGI that the data from its sequencing projects be made available to the scientific comm
JGI will publish their results without concerns about potential preemption by other groups that did not participate in the effort

These pre-publication data are preliminary and may contain errars. The goal of our policy is that early release should enable the
cantaining analyses of genes or genomic data on a whole genome or chromosome scale prior to publication by JGI and its collat
publication of the whale genome analysis an organism by arganism basis and reflected on their corresponding portal web-pages
naot compete directhy with planned publications (e.g. reserved analyses) of the JGI and collaborators. A principal collaborator is [
JGl about their intentions and any potential collaboration

Feserved analyses include the identification of complete (whole genome) sets of genomic features such as genes. gene families
camparisons of regions of evalutionary conservation or change. Manually annotated genes within the Genome Portal are also res
those planned by the JGI and its collaborators may also be undertaken following an agreement to that effect. Interested parties a

If these data are used for publication, the following acknowledgment should be included: "These sequence data were produced b
caollaboration with the user community." We request that you notify us upon publication

The data may be freely downloaded and used by all who respect the restrictions in the previous paragraphs. While still in waiting

repackaged without permission fram the JGI Any redistribution of the data during this period should carry this notice: "The Joint
implied, nor assumes any legal liability or responsibility for any purpose for which the data are used.” Once moved to unreserved

Ok W Do not show Data Usage Palicy for environmental-terrestrial-soil next time
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BLAST DOWNLOAD INFO HELP!

@ On Tuesday, Feb 12, JGI SysOps and NERSC will be conducting quarterly computer system maintenance tasks.
This may impact the availability and/or performance of this site during that time. This site will most likely be
unavailable for most of that day.

| Download Selected Files | | ExpandAIIJ | CollapseAIIJ | Rescan]

(®Organize by file type._  Organize by genome.
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DOE Joint Genome Institute Credits Disclaimer Comments/Questions Cite Us

1997-2013 The Regents of the University of California.
Genome Portal version:6.0.515.17905 content: 17905 clustering:3449 synteny:3448 gp-edgel.jgi-psforg 11-Feb-2013 15:39:33.625 PST
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Next lecture: Galaxy for
sequence analysis



