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= National Center for Biotechnology L... | +- |

f—: MCBl Resources(¥] How To [+

';9 N| BI Search All Datahases
-
Maticnal Center for Clear

Bictechnology Information

Rescurces
NCE T Welcome to NCBI Popular Resources

All Resources (A-Z) The Mational Center for Biotechnology Information advances science and PubMed
Literature health by providing access to biomedical and genomic information. PubMed Central
Bookshelf

BLAST
Proteins Gene

DA & RMNA Maore about the MCBI | Mission | Organization | Research | R3S

Sequence Analysis : r;luilgntide
: rotein
Genes & Expression Genome o = N GEO

Genomes & Maps : _ ; _. ‘ Conserved Domains
1000 prokaryotic genomes are Structure

Domains & Structures now completed and available in PubChem
the Genome database.

Genetics & Medicine

Taxonomy 3 4

Data & Software

HCBI News

Training & Tutarials MIH announces
How To... Genetic Testing

Obtain the full text of an article Reagistry

Fetrieve all sequences for an organism or taxon NCBI Wi.” be respn_nsible for
developing the regist...

Homology

Small Molecules

Yariation Find a homaolog for a gene in another organism
Find genes associated with a phenotype or disease BLAST+ in print 19 Mar 2ot
) ) .y Anewly published
Design PCR primers and check them for specificity article describes improvements
Find the function of a gene or gene product and new fea...

Determine conserved synteny between the genomes of two organisms

Mew database: 02 Mar 201
O | || || |




(@) Protein BLAST: search protein databases using

@ > L3 C X &Y | 2 nhitpyrblastnebinlm.nih.gov/Blast.cgi?PROGRAM=blastp&BLAST PROGRAMS=b 1’7 v| 2§ - cGoogle

= Protein BLAST: search protein data... | - |

Enter accession number, gi, or FASTA sequence & Clear Query subrange &

From

To

Or, upload file ZOtE?]-- | @

Job Title

Enter a descriptive title for your BLAST search &
[“] Align two or more sequences &

Choose Search Set

Database Man-redundant protein sequences (nr) - g

Organism
Optional ter organism name or id-completions will be suggested [ Exclude '+

Enter organism commaon name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude ("] Models (XM/XP) [C] Uncultured/environmental sample sequences
Optional

Entrez Query
Optional .
Enter an Entrez query to limit search &

Program Selection

Algorithm @ blastp (protein-protein BLAST)
() PSI-BLAST (Position-Specific lterated BLAST)
() PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)
[Z] show results in a new window
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‘:—9 N| BI Search All Datahases
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Maticnal Center for Clear
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Rescurces
Domains & Structures

NCBI Home
All Resources (A-Z) [ Resources ] How To

Literature DATABASES Quick Links =
DA & BRMA

: 3D Domains Database cn3D
Proteins Conserved Domain Database
Contains compact structural domains identified automatically in the (CDD)

macromalecular 3D structure database (MMDEB). These domains are
Genes & Expression identified by searching for breakpoints in the structure between major
secondary structure elements so that the ratio of intra- to inter-domain
contacts falls above a setthreshold. 30 Domains are the units of
comparison for structure neighbor (related structures) calculations using
Genetics & Medicine the VAST algorithm. Vector Alignment Search Tool
MWAST)

Sequence Analysis
Conserved Domain Search Service
(CD Search)

Structure (Molecular Modeling
Database)

Genomes & Maps

Domains & Structures

Taxonomy Conserved Domain Database {CDD)

Data & Software A collection of sequence alignments and profiles representing protein

Training & Tutorials domains conserved in molecular evolution. It also includes alignments of
the domains to known 3-dimensional protein structures inthe MMDB

AT LD database.

Small Molecules
Structure {(Molecular Modeling Database)

Yariation
Contains macromaolecular 2D structures derived from the Protein Data

Bank, as well as tools for their visualization and comparative analysis.

TOOLS

PO Temn




@ - C 72y | = http://www.ncbinlm.nih.gov/cdd v - | [~ Googie P g - @

= Conserved Domains Home - -
‘Conserved My NCBI i
'Domains - - [Sign In] [Register]
EVW=SHPHY ETLLG & =

PubMed Gene HomoloGene PubChem BioSys.

Search Conserved Domains - for

[ Limits | Preview/index | History | Clipboard | Detais |

COnEer\fEd Dﬂmains Dﬂtﬂhﬂse RESOURCES | SEARCH METHCODS | HOW TO | HELP | NEWS | FTP || PUBLICATIONS | DISCOVER

Hints on Finding a Conserved Domain

This page is used for searching by text term {other search methods allow queries by protein sequence)
Enter one or more search terms (e.qg., chloride channel)

Use search fields to narrow your search (tips)

Advanced search options are available in the Limits, Preview/Index, and History folder tabs

Boolean operators AND, OR, NOT must be in upper case

Use quotes to force a phrase search (e.qg., "voltage gated”)

Use a wildcard (e.g., glycol*[title]) to search for a word stem

Search results and conserved domain records are described in the help document.

m

® & & & & & & @

About the Database

Conserved domains are functional units within a protein that have been used as building blocks in- What is a conserved domain?
maolecular evolution and recombined in various arrangements to make proteins with different functions.
The Conserved Domain Database (CDD) brings together several collections of multiple sequence
alignments representing conserved domains, including MCEl-curated domains, which use 3D-structure
information to explicitly to define domain boundaries and provide insights into sequence/structure/function
relationships, as well as domain models imported from a number of external source databases (Ffam,
SMART, COG, PREK, TIGRFAM).

The data are then used for putative functional annotation of protein query sequences based on matches
to specific hits (illustrated example) or superfamilies, identification of proteins with similar domain




(@ globin - Conserved Domains Results - Mozilla Firef

= globin - Conserved Domains Results | +

< "Genserved et U
<3 NCBI ‘Domains | WL P

EVWSsSHPNY KLIG .

All Databaszes PubMed Gene HomoloGene Protein Protein Clusters Structure

My NCBI
[Sign In] [Register]

PubChem BioSys.

Search Conserved Domaing - Tor glokin Sawve Search

.

| Limits | Preview/index | History | Clipboard | Details
Display Summary - Show 20 « SortBy * Sendto o«

Links: Related CDs, Literature, Sequence, Structure, BioSystems, Other Links (2

[ All: 9 d MCBl-curated: 3 | families: 7 | imported: 4 | superfamilies: 4 (%]

Items 1 - 9 of 9 One page.

[C11: pfam00042 Related CDsg, Literature, Sequence, Structure, Other Links
: Globin: Globin [143831]

Related CDs, Literature, Sequence, Structure, Other Links

globin_like:
superfamily containing globins and truncated hemoglobins [153650]

[ 3:cd01040 Related CDs, Literature, Sequence, Structure, BioSystems, Other
Links

globin:

Globins are heme proteins, which bind and transport oxygen. This family

summarizes a diverse set of homologous protein domains, including: (1)

i tetrameric vertebrate hemoglobins, which are the major protein component of

erythrocytes and transport oxygen in the bloodstream, (2) microorganismal

flavohemoglobins, which are linked to C-terminal FAD-dependend reductase

domains, (3) homodimeric bacterial hemoglobins, such as from Vitreoscilla, (4)

| P ke Lo b i b i B H -

Recent activity =
Turn Off Clear

Your browsing activity is empty.

m




§) NCEI CDD pfam00042 - Mozillz

= NCBI CDD pfam00042

pfam00042: Globin

Links

Stafistics

Sequence Alignment

~ & 181 180-F18

PubMed References

Funddoning haemoglobin genes in non-nodulating plants. Malwe 1988 Jgn 14 SSNeT82)l 176180
Determinants of 3 protein fold. Unigue features of the globin amino aad sequences. J M Bad 1057 44

mRMA-defioent beta o-thalassemia results from a single nudectde deleton., Mucee dads Hes, 1057
Sgn 28, 1(18) 54215427

Extrading protein alignment models from the sequence database. Mucleic Aoigs Res, 1007 Mas 1
Saal) tees- 1677

pfamD0042 is a member of the superfamily cl00280.

H— e B L | Il

FDrmat: Hypertext » FRow Display: Al 74 rows ~ Color Bits: 2.0 bit  » Type Selection: top listed sequences -
10 20 a0 40 a0 B0 7o a0
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Mational Center for Clear

Bictechnology Information

Resources
NCEl Home
All Resources (A-Z) [ Resources ]

Literature

Small Molecules

DATABASES Quick Links
PubChem BioAssay

DMA & RMA

Proteins BioSystems

PubChem Compound
Database that groups biomedical literature, small molecules, and

Sequence Analysis
L i sequence data in terms of biological relationships. PubChem Structure Search

Genes & Expression PubChem Substance

PubChem BioAssay
Genomes & Maps

Consists of deposited bioactivity data and descriptions of bioactivity
assays used to screen the chemical substances contained in the
Genetics & Medicine PubChem Substance database, including descriptions ofthe conditions
and the readouts (bioactivity levels) specific to the screening procedure.

Domains & Structures

Taxonomy

Data & Software PubChem Compound

Training & Tutorials Contains unigue, validated chemical structures (small molecules) that can
be searched using names, synonyms or keywords. The compound
records may link to more than one PubChem Substance record if different
Small Molecules depositors supplied the same structure. s reflect validated chemical
depiction information provided to describe substances in PubChem
Substance. Structures stored within PubChem Compounds are
pre-clustered and cross-referenced by identity and similarity groups.
Additionally, calculated properties and descriptors are available for
searching and filtering of chemical structures.

Homaology

Variation

Dnhi™ hom Suhctanco




=) European Bicinformatics Institute | Homepage | EBI - Mozilla Firefo

- C £y (6D http://www.ebiac.uk/

% European Bioinformatics Institute | ... | +- |

EMBL-EBI & ¢ & DS Err i o = 7, 2,

. Training . Industry | AboutUs . Help . Site Index B =

EMBL-BANK Genomes Gene Expression Literature Sequence Similarity & Analysis
UniProt Mucleotide Sequences Molecular Interactions = Taxonomy Pattern & Motif Searches
ArrayExpress = Protein Sequences Reactions & Pathways = Ontologies Structure Analysis

Ensembil Macromaolecular Structures = Protein Families Patent Resources = Text Mining

InterPro Small Molecules Enzymes Downloads

PDBe Web Senvices

European Bioinformatics Institute

= Latest News &l

Research User Support Songbird genome to aid understanding of learning,

PhD Studies EBI Mission memory and more
Training People Apr 01, 2010
Industry Support Events at the EBI In research published today in Mature, scientists including

Group & Team Leaders Genome Campus Events researchers from EMBL-EBI break the news that they have
EBI Funders How to Find us sequenced the zebra finch genome. This is only the second ever

Jobs bird genome to be sequenced — the first being that of the chicken.
The zebra finch offers a unigue opportunity for us to understand the
genetics behind the wiring and re-wiring of our brains when we
learn and memaorise... more

From alpaca to zebra finch - a decade of cataloguing life's
diversity
* EBI Hosted Project Websites Apr 01, 2010

Todav's nublicatinn in Mature nf the nenetic bluenrint for the zehra
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&) LiniProt - Mozilla Firefos

- C | .} hitp://www.uniprot.org/

' _ % UniProt

Search Blast i Retrieve

Search in
Protein knowledgebase (UniProtkB) -

WELCOME

The mission of UniFrot is to provide the scientific community with a
comprehensive, high-guality and freely accessible resource of protein
sequence and functional information.

What we provide

niFProtkB Protein knowledgebase, consists of two sections:

0 Swiss-Praot, which is manually annotated and
reviewed,

7 TrEMBL, which is automatically annotated and
is not reviewed.

Includes Complete Proteome Sets,

IniRef Sequence clusters, used to speed up similarity
searches,

dniFarc Sequence archive, used to keep track of seguences
and their identifiers.

Supporing data  Litersture citations, taxonomy, keywords and more,

Downloads - Contact -

D kMapping

Search ][ Clear ] Fields =

NEWS 3

UniProt release 2010_04 - Mar 19, 2010

HniProtkB wonder web - Cross-
references to Genolist, ConoServer and
FAIMT

» Statistics for UniProtkB:
Swiss-Prot - TrERMBL

» Forthcoming changes
» Mews archives

SITE TOUR

Learn how to make best use of the tools
and data on this site.




@) globin in UniProtke - Mozilla Firefos

72y |} hittp://www.uniprot.org/uniprot/?query=globin&sort=score

|+ |

Search Blast &lign Retrieve I Mapping =

Search in

Frotein Knowledgebhase (UniFrotkB) = glohin Search ” Clear ] Fields =

1 - 25 of 8,754 results for globin = in UniProtkB sored by score descending =

a W S . - R
dom Browse by taxonomy, keyword, gene cntelogy, enzyme class or pathway | 5 g Aeduce seguence redundancy to 100%, 80% or 50% | .__E;l,- Customize display

» Shaw only reviewed 7 (UniProtKB/Swiss-Prat) or unreviewed 7 (UniPratkB/TrEMBL) entries
» RBestrict term "glokin” to protein family, gene name, protein name

of 351 | Mext -

Accession Entry name - Status Protein names Gene names Organism Length

Extracellular giant Cligobrachia mashikoi (Beard
hemoglobin major globin s... Wormm)

PO4251 GLE1E_&MATR ; Globin-1 subunit beta &nadara trapezia (Ark clam) 152

PESE? HEB _HUkA AR g Hemoglobin subunit beta HBB Homo sapiens (Human) 147

PEa505 HEA_HUMAN ©  Hemoglobin subunit alpha :Eilz Haoma sapiens (Human) 142

Q7mdng GLBEAT_OLIMA ghbAl 156

poz2042 HBD _HUk AN ; Hemoglobin subunit delta HBD Homo sapiens (Human) 147

POz053 HBB1 _tOUSE g Hemoglobin subunit beta-1 Hbb-b1 bdus musculus (kouse) 147

POZ057 HEE_R&BIT : Hemoglobin subunit beta-1/2 :EE]‘E Cryctolagus cuniculus (Rabhit) 147

&scars suum (Pig roundworm)
(Azcars lumbricoides)
POZ210 GLB_aPLL : Globin Aplysia limacina (Sea hare) 147

PO1934 HB&_CHICK. : Hemoglobin subunit alpha-A Gallus gallus (Chicken) 142

0| [~][® NGRS

PZE316 GLB_ASCSU g Extracellular globin 038

flo
M EEE @EE E E@E O




&) Interpro Protein sequence analysis & classification - Mozilla Firefox

@ h C ﬁ' ' http://www ebi.ac.uk/interpro/

. Interpro Protein sequence analysis ... | - |

= |nterPro:Home EBI * Databases * InterPro
%.{%m'anu:ed Search
E--InterF’rnScan
- BioMart s

Interpro Protein sequence analysis & classification

: InterPro is an integrated database of predictive protein "signatures™ used for the classification and
- Help/ automatic annotation of proteins and genomes. InterPro classifies sequences at superfamily, family and
- Documentation subfamily levels, predicting the occurrence of functional domains, repeats and important sites. InterPra
E-ﬁbnut InterPro adds in-depth annotation, including GO terms, to the protein signatures.

“Release Notes Current release: 26.0 23rd March 2010 (see Release Notes for further details)
: i“BioMart Manual —

E--Tutnrial

“Publications
Dol Search ¢ InterPro: >
“-Contributors =8 [—]

Ly i .
~Web Services Do a sequence search of InterPro, via InterProScan

E--annlnads _ _ .
: I_:'rntein Focus Extract large datasets by querying our BioMart =

“Collagen You can access our data programmatically, via Web Senvices

If you have any questions or feedback please contact us.

T oDofi] JIAGR
F’ANTHER‘ PR % | 23D PDBG

e aton et . Superfamily PROTED DA L R
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(@) 1PRO03303 Ubiquitin interacting motif - Mozilla Fire

& -c

7y http://www.ebi.ac.uk/interpro/IEntry?ac=IPRO03 903

IPR0O03903 Ubiquitin interacting mo...| -

IPR003203 Ubiquitin interacting motif

Protein matches

2]

UniProtkB
Matches;
1327 proteins

Cverview: sorted by AC, sorted by name,  of known structure, proteins with splice variants

Detailed: sorted by AC, sorted by name, of known structure proteins with splice variants

Table: For all matching proteins, of known structure

Architectures
Accession List
#: Matches in BioMart

Accession &

IPRO03903 Ubiquitin-int_maotif

Secondary &)

IPRO02950

Type &y

Conserved_site

Signatures &

Database I Mame Proteins
Pfam PFO2808 UM 336
PROSITE profile PS50330 UM 1112

SMART SMOO726 UIM - 1209
#: Signatures in BioMart

InterPro Relationships &)

Found in

IPRO0G155 Machado-Joseph disease protein MJD

IPRO14624 Predicted 263 proteasome regulatory complex, non-ATPase subcomplex, subunit s5a, Plasmodium
IPRO17073 Ubiquitin binding protein, HrsVP327

IPRO17346 Uncharacterised conserved protein UCPO37991, LAS, UBX

InterPro annotation

i Entry Details in BioMart

The Ubiguitin Interacting Matif (LIM), or "LALAL-motif, is a stretch of about 20 amino acid residues, which was first described in the 265 proteasome
subunit PSD4/RPM-10 that is known to recognise ubiquitin [1,2]. In addition, the LIM is found, often in tandem or triplet arrays, in a variety of proteins
either involved in ubigquitination and ubiquitin metabolism, or known to interact with ubiquitin-like modifiers. Amaong the UIM proteins are two different
subgroups ofthe UBP (ubiquitin carboxy-terminal hydrolase) family of deubiquitinating enzymes, ane F-box protein, one family of HECT-containing
ubiguitin-ligases (E3s) from plants, and several proteins containing ubiguitin-associated UBA and/or UBX domains [2]. In most of these proteins, the
LIM occurs in multiple copies and in association with other domains such as UBA (IPR015840), UBX (IFRO01012), EMTH, EH (IFRO00261), WYHS

IPRO02014), SH3 (IPR001452), HECT (IFR000569), VWFA (IPR002035), EF-hand calcium-binding, WD-40 (IFR0O01650), F-box (IFR001310), LIM

D .-"'. "'E'" '.'I'l = '} i
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@ - C 72y (B2 http://www.ebi.ac uk/interpro/IEntry?ac=IPRO03903

- §2 IPR003903 Ubiquitin interacting mo...| = |
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Example proteins&
201498 Signal transducing adapter molecule 1

L__
b S

214964 Hepatocyte growth factor-regulated tyrosine kKinase substrate

I/Ifffffffffszffl

288811 Signal transducing adapter molecule 2

PDB

SWISSMODEL

SCOF

I/I/f//////////////
LSS TS
LSS IS SIS SIS

Maore proteins
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@) PDBeView - PDB en

@ o~ C X /Ay [0 httpy//www.ebiac.uk/pdbe-srv/view/entry/1uj0/summary

Lujd - Mozilla Firefa

{71 PDBeView - PDB entry 1uj0

g,

= Summary

= Experiment
“EDS

= Structure
E--F'rimarg.r
E"Secnndarg.f
E--Tertiarg.f
E"EILuaternarg.f

= Taxonamy

= (Citation

= |igands

= Cross references

= Yisualisation

= Downloads

Find PDB entry
[t [
Download

Links

Acknowledgements

PDBe Entry: 1uj0

Crystal Structure of STAMZ2 SH3 domain in complex with a UBPY-derived peptide

Summary

Header

SIGMALIMNG PROTEIN/SIGMALING PROTEIM

Method

#-RAY DIFFRACTION

Experiment

Resolution: 1.7 A, R-factor: 21.63%, Free R-factor;
22 966%, Spacegroup: P 61

Released

23IMN212003, deposition: 24/07/2003, 1ast revision:
240212009

Authars

kKaneko, T.%; Kumasaka, T.".;, Ganbe, T.%,; Sato, T.5,
Mivazawa, K., Kitamura, M."%; Tanaka, M."%

Primary
citation

Structural insight into modest binding of a non-PXXP
ligand to the signal transducing adaptor molecule-2
Src homaology 3 domain.

JEBIOL.CHEM. "L vol:278, pag:48162-48168 (2003)
[PubMed ID 13129930 ]

Keywords

STAM™, SH3"., deubiguitinating enzyme ., Grb2 -,
Gads "k, PXXP., Hrs., endocytosis ., early
endosome s, SIGMNALING PROTEINISIGMALING
PROTEIN COMPLEX".

Organism

Mus musculus{house mouse) 10090°L(A)

UniProt

Signal transducing adapter molecule 2 (STAM-2)
(Hrs-binding protein) O88511°% (A)

Solvent

AB

Polymers

Id Mame Type

signal tfransducing
adaptor molecule
(SH3 domain and
ITAM maotif) 2
deubiguitinating
enzyme LIBPY

Protein STAMZ2 MOUSE)™

Protein

Residues Observed

62 93%

Heterogens

PHOSPHATE 10N

Ligands
PO4 &




£y (@ http://swissmodel.expasy.org/?pid=smr03&uid=&token=&query_1_input=0888 77 - | *§~ Google

% SWISS-MODEL - SIB Service [+

BN | s @ SWISS-MODEL Repository

Modelling Tools Repository Documentation

[ Mew Repository Query |

SWISS-MODEL Repository - Model Details

Model Overview [+/-]

Click on the bars to get more details about individual Models or experimental structures
1

Sequence [+/]
UniProt 088311 Signal transducing adapter molecule 2 (Hrs-binding protein)

Mus musculus (Mouse).
Database: Swiss-Prot (Reviewed) 7+

.

A

088811 Stam2

Domain [+/]
Link to: [ InterPro |

Model 3D Structure [+/-]

Based on template: 1x5b [SMTL] [PDB] [SCOF] [ CATH]
Sequence identity:  96%

Residue range: 11to 150

Model date: 20091212

Revision date: 2010-0317

[display] [download] [ download project ]
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9 - 72y | A httpr//scop.mre-Imb.cam.ac uk/scop/data/scop.b.c.gc.c.b.html
£ SCOP: Family: SH3-domain

Structural Classification of Proteins

il

il

Family: SH3-domain

Lineage:

1. Root: scop
2. Class: All beta proteins [48724]
3. Fold: SH3-like barrel [50036]
barrel, partly opened; n*=4, §*=8; meander
the last strand is interrupted by a twrn of 3-10 helix
4. Superfamily: SH3-domain [50044]
:';ugerfamz'h'
5. Family: SH3-domain [50045]

Protein Domains:

1. C-Crk, N-terminal SH3 domain [50046]

1. Mouse (Mus musculus) [TaxId: 10090] [50047] (9) ERd
2. Fyn proto-oncogene tyrosine kinase, SH3 domain [50048]

1. Human (Homo sapiens) [TaxId: 9606] [50049] (11) & ]
3. SH3 domain from nebulin [S0050]

1. Human (Homo sapiens) [TaxId: 9606] [50051] (2) Ed
4. Abl tyrosine kinase, SH3 domain [50052]

1. Mouse (Mus muscuhs) [TaxId: 10090] [50053] (4) BXKd

2. Human (Homo sapiens) [TaxId: 9606] [50054] (5) B

o

% | [N
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. &y EXPASY Proteomics Server | + |

ﬁ Search ExP &Sy weh site » for
Fu Pile ExXPASyY Proteomics Server
Swiss Institute of S
Bioinformatics H Databases Tools Services Mirrors About Contact

You are here: ExPASy Al

The ExPASy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (51B) is dedicated to the
analysis of protein sequences and structures as well as 2-D PAGE (Disclaimer / References / Linking to ExPASYy).

. 3 I
Databases atest News 12

World-2DPAGE - Mar 26,
UniProtkB, PROSITE, HAMARP, SwissVar, Proteomics tools, Blast, ScanProsite, 2010

ViralZone, SWISS-MODEL Repository Melanie, MSight Make2D-DB. SWISS- New data uploaded into the World-
20PAGE Repository and new

SWISS-2DPAGE, World-2DPAGE MODEL, Swiss-PdbViewer database linked from the World-
Repository, MIAPEGeIDB, ENZYME. ffull list] 2DPAGE Portal. All together, 122

maps for 17 species are currently
GlycoSuiteDB, UniPathway available and queriable from a single

[details] [full list] interface. [more]

: : : Protein Spotlight - Mar 23,
The making of life is demanding.
Downloads, Protein Spotlight, What's New?, E-mail alerts, UniProtkB Take any form from fungus to

Protéines a la «Une», e-proxemis, documentation, How to link to ExPASYy, bacteria, and plants to humans the
creation of progeny does not just

Bioinformatics core facility for Proteomics Advanced search happen. It takes a lot of molecular
[full listl Il listl dialogue to dividei E.coli ito two__. | -
F
R E = 5% 0







