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Overview

e Week 2

Similarity vs. Homology

Global vs. Local Alignments

Scoring Matrices
BLAST
BLAT

* Week 3
¢ Profiles, Patterns, Motifs, and Domains
o Structures: VAST, Cn3D, and de novo Prediction
* Multiple Sequence Alignment
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Sequence Comparisons

* Homology searches
e Usually “one-against-one” BLAST, FASTA
* Allows for comparison of individual sequences against

databases comprised of individual sequences

* Profile searches
 Uses collective characteristics of a family of proteins

e Search can be “one-against-many”  Pfam, InterPro,
CDD
or “many-against-one” PSI-BLAST
HHH ' HHH
i
i “ ""w
Profiles

» Numerical representations of multiple sequence
alignments

* Depend upon patterns or motifs containing
conserved residues

* Represent the common characteristics of a
protein family

* Can find similarities between sequences with
little or no sequence identity

» Allow for the analysis of distantly-related

proteins
iy
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Profile Construction

or Tyr

Cys

l

l

or Ala

l

His

APHIIVATPG
GCEIVIATPG
zzﬁi:gﬁg e Which residues are seen at each position?
RPHIIVATDG * What is the frequency of observed residues?
KPHIIIATPG » Which positions are conserved?
KVQLIIATPG .
2
RPDIVIATPG » Where can gaps be introduced:
APHIIVGTPG
APHIIVGTPG
GCHVVIATPG
NODIVVATTG .. . .
Position-Specific Scoring Table
Cons A B c D E F G H I K L M N P (] R s T v w Y z
G 17 18 o 19 14 -22 31 0 -9 12 -15 -5 15 10 9 6 18 14 1 -15 -22 11
P > 23 2 -2 12 11 17 -31 -8 1
H 5 24 -12 29 25 -20 8 32 -9 9 -10 -9 22 7 30 10 0 4 -8 -20 -7 27
I -1 -12 6 -13 -11 33 -12 -13 63 -11 40 29 -15 -9 -14 -15 -6 7 50 -17 8 -11
v 3 -11 1 -11 -9 22 -3 -11 46 -9 37 30 -13 -3 -9 -13 -6 6 50 -19 2 -8
v 5 -9 9 -9 -9 19 -1 -13 57 -9 35 26 -13 -2 =-11 -13 -4 9 58 -29 0 -9
A 54 15 12 20 17 -24 44 -6 -4 -1 -11 -5 12 19 9 -13 21 19 9 -39 -20 10
T 40 20 20 20 20 -30 40 -10 20 20 -10 0 20 30 -10 -10 30 150 20 -60 -30 10
P ) 89 17 17 24 22 9 -50 -48 12
G ; 150 -20 -30 -10 -50 -30 40 30 20 -30 60 40 20 -100 -70 30
Phe not Val three

l

[FY]-x-C-x(2)-{VA}-x-H(3)

T

T

any

amino

acid

any two
amino
acids

mnw“:

T

any
amino
acid
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Pfam

e Collection of multiple alignments of protein
domains and conserved protein regions
(regions which probably have structural or
functional importance)

e Each Pfam entry contains:
e Multiple sequence alignment of family members
 Protein domain architectures
 Species distribution of family members

Information on known protein structures

Links to other protein family databases
iy

i wa“:

Pfam

e Pfam A

* Based on curated multiple alignments
(“seed alignment™)

* Hidden Markov models (HMMs) used to find all
detectable protein sequences belonging to the family

» Given the method used to construct the alignments,
hits are highly likely to be true positives

e Pfam B

e Automatically generated from database searches

* Deemed “lower quality”, but can be useful when no

[ Pfam A family is identified

i wa“:
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Sequences Used in Examples

Current Topics in Genome Analysis 2008
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Weeks 2 and 3: Biological Sequence Analysis
Protein and Nucleotide Sequences for Analysis

BuasTe

>query sequence
S AR AAAACAAGOCALFQPQSVS TANS SSSNNNNS S TPRAL ATHS TSNS VSCASSAS SLLEARFGNL
FGGSS AR NELFGRONKQAQDATSCLP0S LONANL AAMETATSASLL IGSLNSTSKLLOQORNNNS TA|
PRNSTPHSNCTNAS T SPCS ASS SHSHOOVSPKCS RVSACSDRSLERAAADVACCSPPRASVSSLNCG
ASSCEQHOSQLONDL VARNL AN TLOGKKELMQLDOZLRTANO0000QLOEKEQLHSKLNNNNNNNIANT
ANNNNTIHES TN 1D EKAD K TKSEPOTAPPOOS PHOS SHSSRSCSCSCSHS SHASDGSLRRKSSD
SLDSHGAQDDAQDEEDARPTGORS S RAPEEPQLPTKKESVDDHLDEVELLGLHSRGSDNDSLASPSHSD
DD DX S0 CoL KT CHOL ARV TN S OHAC P CLAGACOL QYNGR
KLYOPQQEAMERYVAAAAGLNFGLNLQSHMLDQEDSESNELESPOY QQKRVEKNAL KSQLRSMOEQLAEH.
wxvvqy.csm(:q:stcu:nnqnquvtwtnm’n!cisnuz:y_spsp’ry_’mnunvspuux:twcuzx?css
SPSPSPLKPKTSLCE VGHPALPQCPPPL]

P
S}:lg.u!.u‘mxuuur:quu!anzs’n.nrrrM‘ucz:lm':gsmﬂsun ISRMDDPVPEYFKSPNPLE

BLAST 2 Sequences

>ne. 50%-10 [Hoso sapien
m:om.szvuspvcs:zpnu_smsuvsLcmncnmsnmsmmn.cxvn:uenczmannpv

WRLLNZSDI PRRR) CCEAZOCCTAM:
ELDRPCEGSPHSDGNPEPSGQSHOPPTRPFTPKTELOSCKADPKRDGRSHOSGKPHIDFGNVDICE
T FDVELDOYLPPNGHPCHVSSYSAACYCLGSALAVASGHS AN SKPPCVALPTVSPRCY

DA TACDOG P Y TD0S TS TAY L LPIOSAFDS ISRPQPDYSDIQPSCPYCHSGOASG
DYSAFSYHGPSQRPLYTAL SDPSPSCPOSHSPTRVEQPVYPIL

NP 003131.1 sex determining region Y [Homo sapiens]
HOSTAS AL SVFNSDDYSPAVOEN TPAL RRSSS PLCTE SCNSKYOCETGENS KONVODRVKRBMAF TV
SRDORRKHALENPRNRNSE 1SKOLOYORKNLTEAEKWPPF OEAQKL ORMRREKY PNVKYRPRRKAKMLPK
NCSLLPADPASVLCSEVOLONRLYRDDCTKNT S RHEHQLGHLEP I NAASSPOQRDRYSEWTL,

MegaBLAST

shanto cesto com clons
| | TAAAAGTCAAATICTCTCTTTTTATTICCTICTCCATGTAMATTCTCTCTCTCCACTCAGOTAGTCTAC
Il o R R

GCTATAAGAGTTGTOAGCC T CO0TAGGCAAGGCCTGCACTGCGACAGCAAAGGART T TCATTGCATCT
R CC T NG CACAG G AT CACACCOEAC T ACCECAACAGACACCOT0ICORCCATECCACCANA.

Home | About NHGRI | Newsroom | Staff

Careers
& Traning,

i

6 66 Pfam: Home page (=)
@ @ 4% 'mes htp: fpfam.sanger.ac.uk/
2 P http://pfam.sanger.ac.uk
IS r HOME | SEARCH | BROWSE | FTP | HE
Ml institute

Pfam 22.0 (July 2007, 9318 families)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). More.

USING PFAM
SEQUENCE SEARCH
VIEW A PFAM FAMILY
VIEW A CLAN

VIEW A SEQUENCE
VIEW A STRUCTURE
KEYWORD SEARCH

YOU CAN FIND DATA IN PFAM IN VARIOUS WAYS...

[keyword search - D)

Analyze your protein sequence for Pfam matches (
View Pfam family annotation and alignments

See groups of related families

Look at the domain organisation of a protein sequence
Find the domains on a PDB structure

Query Pfam by keywords

Or view the help pages for more information

New features

The following new features have been added to the Pfam website. For a full list of recent changes to

the Pfam database and website, please check the help pages. other recently added features.

13 Nov 2007: Release 1.4

Improved sequence validation for sequence searches.

New help section on privacy.

Sequence search defaults have been changed. Check the search form help text.

Pfam domains drawn with molecular surfaces in AstexViewer.

Fixed a bug in output of batch sequence searches.

Release 1.3 was an internal, development release.

Release 1.2

Reinstated taxonomy searches.
and stability

Metaseq data are now available.

Find sequences using NCBI "GI" number.

15 Oct 2007:
15 Oct 2007:

in IE.

Citing Pfam Mirrors

If you find Pfam useful, please consider citing the reference M following are offical Pfam mirror sites
that describes this work: WTSI, UKE
Pfam: clans, web tools and servicesd: R.D. Finn, 1. Mistry, B. SBC, Swedend?
Schuster-Bockler, S. Griffiths-Jones, V. Hollich, T. Lassmann, S. Moxon, M. H JFRC, USAER
Marshall_A._Khanma. R. Dutbin. S.R_Fddy. E.L L Sonnhammer and A BALEMAD — aa simn
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866
@p-gon

wellcome trust

institute

Pfam: Home page

Pee hutp: //pfam.sanger.ac.uk/

er

& (G~ Google Q

Pfam

keyword search ()

HOME | SEARCH | BROWSE | FTP | HELP

Pfam 22.0 (July 2007, 9318 families)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). More...

USING PFAM
SEQUENCE SEARCH
VIEW A PFAM FAMILY

ANALYZE YOUR PROTEIN SEQUENCE FOR PFAM MATCHES

Paste your protein sequence here to find matching Pfam families.

[co)

VIEW A CLAN
VIEW A SEQUENCE
VIEW A STRUCTURE
KEYWORD SEARCH

This search will use both global and local models (mergeg) and an E-value of 1.0. You
an set your own search parameters using this form.

New features

The following new features have been added to the Pfam website. For a full list of recent changes to
the Pfam database and website, please check the help pages. Show other recently added features.

13 Nov 2007: Release 1.4

Improved sequence validation for sequence searches.

New help section on privacy.

Sequence search defaults have been changed. Check the search form help text.
Pfam domains drawn with molecular surfaces in AstexViewer.

Fixed a bug In output of batch sequence searches.

g Pfam Mirrors

If you find Pfam useful, please consider citing the reference The following are official Pfam mirror sites
that describes this work:

B WTSI, UKEF

SBC, Swedend?
JFRC, USAZ
I1INRA, Franced?

¥ CCBB, South Koreat?

Pfam: clans, web tools and servicest: R.D. Finn, ). Mistry, 8.
Schuster-Bockler, . Griffiths-Jones, V. Hollich, T. Lassmann, S. Moxon, M.
Marshall, A. Khanna, R. Durbin, S.R. Edy, E.L.L. Sonnhammer and A. Bateman
Nucleic Acids Research (2006) Database Issue
34:D247-D251

6066

Pfam: Search Pfam

eon

wellcome trust

«“-

institute

Search Pfam

Functional similarity
Batch search
Keyword

Domain architecture
DNA sequence

Taxonomy

Jump to... ©

e hutp: //pfam.sanger.ac.uk/search7tab=searchSequenceBlock

er

& (G~ Google Q

Pfam

keyword search (5

HOME | SEARCH | BROWSE | FTP | HELP

0 architectures.

P

0 sequences 0 interactions 0 species 0 siructures

Find Pfam families within your sequence of interest. Paste your protein sequence into the box below, to have it searched for matching Pfam families. More.

Sequence [MAFSQY ISLAPELLLATAIFCLVFWVLRGTRTQVPKGLKSPPGPHGLRF IGHMLTLGKNRHI
YGDVLQIRIGSTPVVVLSGLNTIKQALVKQGDDFKGRPDLYSFTLI NPDSGPVF
DALKSFSIASDPTSVSSCYLEEHVSKEANHLISKFQKLMAEVGHFEPVNQVVESVANVIGAN
KSEEMLNLVKSSKDEVENVTSGNAVDFFPVLRYLPNPALKRFKNFNDNFVLSLOKTVOEHY(|
DITGALFKHSENYKDNGGLIPQEKIVNIVNDIFGAGFETVTTAIFWS ILLLVTEPKVORKIE|
RDRQPRLSDRPQLPYLEAFILEIYRYTSFVPFTIPHSTTRDTSLNGFHIPKECCIFINQWQY
DPFVFRPERFLTNDNTAIDKTLSEKVMLEGLGKRRCIGETPAKWEVFLFLAILLHQLEFTVE|
PSYGLTMKPRTCEHVQAWPREFSK

e

Search strategy | Global & local (merged)

Cut-off (" Gathering threshold

Global

Optimized to look for
full-length families
Optimized to look for

& Use E-value

Local

fragments of Pfam families

Comments or questions on the site? Send a m|
e Wellcome

within a sequence
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Pfam: Sequence search results =)

¢ 4 [ anger.a 3881E3CA-C82D-11DC-8CCF-A4B270EDEBF6. v | (G- Googe Q) 3.

¢ wellcome trust
S§sanger wowe | searen | swowse | e | wei Pfam

institute keyword search (D)

Sequence search results
We found 1 Pfam-A match to your search sequence. You did not choose to search for Pfam-B matches.
The Pfam graphic below shows the arrangement of the domains on your search sequence. Clicking on any of the domains will take you to a page of information about that domain.

S ———

Below showing the details of the domains that were found. Rows containing significant hits are highlighted. Hits which do not start and end at the end points of the matching HMM are also

For Pfam-A hits we show the alignments between your search sequence and the matching HMM. You can show individual alignments by clicking on the "Show" button in each row of the result table,
or you can show all alignments using the links above the table.

You can bookmark this page and return to it later, but please note that old results will be removed after one week.

Return to the search form to look for Pfam domains on a new sequence.

Pfam-A Matches

|Show or hide all alignments.

Soquence | HmM___|
Description Alignment mode Show/hide alignment
" [Start [ End | From [ o | - /hideata

Cytochrome P450 Domain 41 506 1 504 367.2 9.1e-113 [+ ]

->ppgpep)nfennqlg:gznkdnlhsvfrk! Kk¥Cpi £t i 11kpflgkgi .GerWrqlRrfl 3000000 t
p +1P++G++1 FLKLEY YGH+s +iiGHDVVVIsgh 4k SLikigrifigrid  dyiid sigk 4 £r GHW Rrs kb SE T bbb 4 del s deat Li kidk e g

yalr
Comments or uestions o the sle? Sex 2 mll 10 pfam-helpOsangar.ac.uk
The Wellcome Tr
Pfam: Family: p450 (PFO0067) =
@ 4% [mes htp: fpfam. sanger.ac.ukfamily7acc=PF00067 v | (Gl Google Q) %
Family: p450 (PF00067) & = > J
o
Domain organisation
aa— Cytochrome P450 @D
Trees Cytochrome P450s are haem-thiolate proteins [6] involved in the oxidative degradation of various compounds. They are particularly well known for their
role in the degradation of environmental toxins and mutagens. They can be divided into 4 classes, according to the method by which electrons from
Curation & models NAD(P)H are delivered to the catalytic site. Sequence conservation is relatively low within the family - there are only 3 absolutely conserved residues -
but their general topography and structural fold are highly conserved. The conserved core is composed of a cail termed the 'meander, a four-helix
Species bundie, bekces | an K, and twn sefs of beia-shesis. Tress conatiuta the haem:binding leap (whh sn alisly conserved oysinina that servas as the
5th ligand for the haem iron), the proton-transfer groove and the absolutely conserved EXXR motif in helix K. While prokaryatic P450s are solu
Interactions proteins, most eukaryotic P450s are associated with microsomal membranes their general enzymatic function is to catalyse regiospecific and
oxidation of at [G]
Structures
Literature references
Jump to... v 1 Werc Relchnart O Feyeraisen t;  Genome Bl 20001 REVIEWS3005.: Cyfochomes P450: s sucees tory. PUBHED 1117527247
2. , Gonzalez FJ; , Annu Rev Biochen 1 s: structure, evolution, and regulation. PUBMED: 3304150
enterio/ace () 3. Guenq:nch FP; , J Biol Crem 1991;266:10019- muzz Reac(lons and s\gmﬂcancn of cytochrome P-450 enzymes. PUBMED: 2037557(% PDB entry 1210: CRYSTAL STRUCTURE OF
4. Nelson DR, Kamataki T, Waxman D), Guengerich FP, Estabrook RW, Feyereisen R, Gonzalez FJ, Coon M), Gunsalus IC, Gotoh O, et al; , DNA Cell | HUMAN HCROSOMAL 450 246 WITH
Biol 1993;12:1-51.: The P4SD superfamily: update an new sequences, gene mapping, accession numbers, early tiviel names of enzymes, and | CUMARIN GOUND
nomenclature. PUBMED: 7678494 1210 ~| View
5. By K, Apchakow A FEBS Let 1993332118, Molecuarevolutonof P50 superamil ond . evstoms,[1210_ = _View |
PUBMED:8405421 &
6. Graham-Lorence S, Amarneh B, White RE, Peterson JA, Simpson ER; , Protein Sci 1995;4:1065-1080.: A three-dimensional model of aromatase
cytochrome P450. PUBMED: 75498711
Interpro entry IPR001128%
Cytochrome P4S0 enzymes are a superfamily of haem-containing mono-oxygenases that are found in all kingdoms of life, and which show extraordinary diversity in their reaction chemistry.
mals, these proteins are found primarily in microsomes of hepatocytes and other cell types, where they oxidise steroids, fatty acids and xenabiotics, and are important for
detoxification and clearance of various compounds, as well as for hormone synthesis and breakdown, cholesterol synthesis and vitamin D metabolism. In plants, these proteins are important
nthesis of several compounds such as hormones, defensive compounds and fatty acids. In bacteria, they are important for several metabolic processes, such as the biosynthesis
of antibiotic erythromycin in Saccharopolyspora erythraca.
Cytochrome P4S0 enzymes use haem to oxidise their substrates, using protons derived from NADH or NADPH to split the oxygen so a single atom can be added to a substrate. They also
require electrons, which they receive from 3 variety of redox partners. In certain cases, cytochrome P450 can be fused to its redox partner to produce a bi-functional protein, such as with
P450BM-3 from Bacillus megaterium PUBMED: 17023115, which has haem and flavin domains.
Organisms produce many different cytochrome P450 enzymes (at least 58 in humans), which together with alternative splicing can provide a wide array of enzymes with different substrate
and tissue specificities. Individual cytochrome P450 proteins follow the nomenclature: CYP, followed by a number (family), then a letter (subfamily), and another number (protein);
CYP3A4 is the fourth protein in family 3, subfamily A. In general, family members should share >40% identity, while subfamily members should share >55% identity.
Cytochrome P40 proteins can also be grouped by two different schemes. One scheme was based on a taxonomic split: class 1 (prokaryotic/mitochondrial) and class I1 (eukaryotic
microsomes). The other scheme was based on the number of components in the system: class B (3-components) and class E (2-components). These classes merge to a certain degree. Most
prokaryotes and mitochondria (and fungal CYPSS) have 3-component systems (class I/class B) - a lavoprotein reductase), an iron-sulphur protein
P450. Most eukaryotic microsomes have 2-component systems (class 11/class E) - NADPH:P450 reductase (FAD and FMN-containing flavoprotein) and P450. There are exceptions to this
scheme, such as 1-component systems that resemble class E enzymes PUBMED: 16042601, PUBMED: 15128046, PUBMED:8637843. The class E enzymes can be further subdivided into five “I
sequence clusters, groups 1-V, each of which may contain more than one cytochrome P450 family (eg, CYP1 and CYP2 are bath found in group 1). The divergence of the cytochrome P450
superfamily into B- and E-classes, and further divergence into stable clusters within the E-class, appears to be very ancient, occurring before the appearance of eukaryotes.
More information about these proteins can be found at Protein of the Month: Cytochrome P450 PUBMED:
Gene Ontology
Molecular function  heme binding (G0:0020037)
Molecular function  iron ion binding (GO:0005506)
ological process  electron transport (G0:0006118)
i activity .
External database links v
Done I
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Pfam: Family: p450 (PF00067)

Fal
X

Family: p450 (

Pon

[Gl~ Google Q

hutp://pfam.sanger.ac.uk/family?acc=PF00067 v

PF00067)

8703 sequences

- g =
2 Interactions 1045 species

70 architectures 148 ocures ‘

Summary

Domain organisation

Alignments

Trees

Curation & models
Species
Interactions
Structures

Jump to...

[emeriorace

Domain organisation

Below is a listing of the unique domain organisations or architectures in which this domain is found. More.

There are 7547 sequences with the following architecture: p450
AVNA_ASPPA [ aspergillus parasiticus] averantin oxidoreductase (ec 1.14.-.-) (cytochrome p450 60a1) (495 residues)

) k-

Show all sequences with this architecture.

There are 473 sequences with the following architecture: pas0 x 2
CP133_DROME [ drosophila melanogaster (fruit fly)] probable cytochrome p450 313a3 (ec 1.14.-.-) (cypecexiiia3) (492 residues)

R

0 S—
Show all sequences with this architecture.

There are 43 sequences with the following architecture: p450, Flavodoxin_1, FAD_binding_1, NAD_binding_1

C505_FUSOX [ fusarium oxysporum] bifunctional p-450:nadph-pdS0 reductase (fatty acid omega-hydroxylase)(p450foxy) [includes: cytochrome p4S0 505 (ec 1.14.14.1);

cytochrome p450 reductase (ec 1.6.2.4)] (1066 residues)

Show all sequences with this architecture.
There are 16 sequences with the following architecture: pas0, FAD_binding_6, NAD_binding_1, Fer2
QBKU27_SNOCA [ rhodococcus sp. ncimb 9784] cytochrome p4S0 rhf (773 residues)

5]

pa50)

Show all sequences with this architecture.
There are 13 sequences with the following architecture: pas0 x 3
YIIB_BACSU [ bacillus subtilis] putative cytochrome pdS0 yjib (ec 1.14.-.-) (396 residues)

Show all sequences with this architecture.
There are 9 sequences with the following architecture: An_peroxidase, p450
QGRET3_EMENI [ emericella nidulans (aspergillus nidulans)] fatty acid oxygenase (hypothetical protein) (1081 residues)

—m— I por

s
Show all sequences with this architecture.
There are 7 sequences with the following architecture: p450, adh_short

Q629N7_BURMA [ burkholderia mallei (pseudomonas mallei)] cytochrome p4S0-related protein (1373 residues)

) i

Show all sequences with this architecture.

There are 3 sequences with the following architecture: p450, Transposase_21
QSWMQ7_ORYSA [ oryza sativa (japonica cultivar-group)] putative polyprotein (1678 residues)

1)

Show all sequences with this architecture.

There are 2 sequences with the following architectu

-box, FTH, p450

=
Done

Pfam: Family: p450 (PF00067)

Andy Baxevanis, Ph.D.

@ £ [menup/pfam.sanger.ac.uk/familyracc=PF00067 &k (Gl Googee Q
wellcome trust
er WOME | SEARCH | BROWSE | FTP | HELP am
institute [Keyword searcn
Family: p450 (PF00067) - H b -
Tourchtecures 8703 seduences 2 nteracions 1045 speces 148 S ocres

Summary
Domain organisation
Alignments

There are various ways to view or dawnload the sequence alignments that we store. You can use &
a plain text version of the sequence in a variety of different formats.

Trees View options

Curation & models

sequence viewer to look at either the seed or full alignment for the family, or you can look at

FIAL_RAT/39-494

PLP F G n wmc
B MOUSE/42-458 Py

[t o

AL SOUME50 PRGPR GLP 7
FrMoLsE {7 FLpLVGSLPE LD crivELll
eent MisD0/35-501 PR, PHL VMG BelrgiFig
\cP2CC_RAT/30-487  PRGPE PLP I F G| GPVFELY F Gl
RAsnAT/S2 506 PP . | FWE F

.qulwc

[FCho_HELTU/34499 PPGP |

Conservation
ull
24T0-003

Sl
SOTITTI00----000T 2 PTT o000 -oT5 4006 To0- 204

Consensus

[Sequence 24 ID: CP4AA_RAT Residue: HIS (57)

Alignment: & Seed (50) € Full (8703)
EED Viewer: | jalview
Interactions
666 http://pf: d&acc=PF00067 |
3 t . . ow® C— o
D P2HI_CHICK/33-488 PPGP PIP\IG i P CPH.I.LCP VLY G L FHGEG i v f
e oo § ROEI_RAT/S2-515 | b e G LMWIGPM VPV ITILC | LHPwLGHGLLVEAG . Bl
T PGAZ DROME/32-50: P! VGH FPFVGFYFL o
CRART/30-13% mp PLvac L G FTLY §Gu 6L v 4
P2C7_RAT/30-487 PPGPE.PLPI |G| GPVFT LY LGE G F G I VFi &
P7AI_HUMAN/32—-49. PP LIBNGL | PY lG(Al rG GHVFT ClLMG [ 1]
P2CN_RAT/34- PPGPT PLPIIGHLLELEL GPVYELYFG [k a
Pi7A svTy2i493 PBILE BLPLVGELPs LA GrivErmLG AF W
reCt BB 1z LPGE AYP\/VE il 8 GrLyMiwace i i
P1ALGNCHY/50-50. P LB AN - [ GviLl 0
me_wvm/sz-swp aw Lv r G Gp I vIERLGH P1GVLE W
e | ¥ LGHLGL I cIMc(wtch FLRPWLGHGLL LSAG . B
RO AT/ A7 PGPV PWRYLG u VB g Gy 1 LABY Gl
3_ASPNG/36-509 PAPGLAAFTFWLL L
c75A2_s0LME/37-498 PRGPI . GWPV | GALP LLG MAV MV EAPY
PXI_BACME/1 2406 I A HP\ L
i somiazeass tlene A o S
PG|

42710

@y gy il Benn on el H el el e e e n s 0 i i M

PPGPTAPLP L+GNLLQLGRGRFFROTLHS VFTKLFKKY - - GPIFT LY LGP -KP+VV LT GP EAVKEV L++RGEEFS GRHDEPT F+TLLTPFRGKG IV FANGY GERWHQLRRFLTP
i<

ATHGLG I8
TP o i
i Ic-wr VY

e e

W R R

T STeT0-00%T0-To00 To- - 0TTTTo44230-- 2T 117 22470
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InterPro: IPR001128 Cytochrome P450

4 oy bi.a [GI~ Google

y 1128 v

Give us
feedback

Reset
Go Advanced Search

Help  Stendok B &

All Databases ~I|Enter Text Here

EBI Groups

Training Industry

Search ¢, InterPro: >

Jumpto: InterProScan Databases D ETPsite Help @ Advanced search

InterPro: IPR001128 Cytochrome P450

Protein matches o

Overview: sorted by AC, sorted by name, of known structure, proteins with splice variants
UnIProtkB) Detailed:  sorted by AC, sorted by name,  of known structure  proteins with splice variants
Matches: Table: For all matching proteins, of known structure
10696 proteins Architectures
Accession List
Accession 4 |IPRO0T128 Cyt_P450
m Fﬂmﬂy
Database D Name
Gt coinmngte [ [FW][SGNH]-x-[GD]{F)-[RKHPTI-{P}-C-[LIVMFAP]-[GAD] |
Pfam PF000 p4s0
Signatures & | PRINTS PR00385 P450 7405
PROSITE pattern PS00086 CYTOCHROME_P450 7851
PANTHER PTHR19383 Cyt_P450 10317
e Clochrome P4S0 10420 Parent-Child Relationships (Subfamilies)

P450, B-class
P450, mil

P450, E-class, group | R
P450, E-class, group Il
P4S0, E-class, group IV

Child entries are more specific than the parent
A match to the child entry implies a match to the parent
Signatures for the parent and child entries must overlap

GO Term annotation &

Process[GO:0006118 electron transport
G0:0004497 ronoorgenase activity
Function|GO:0005506 iron ion bindin

G5 062067 heme binding

InterPro
Cylochmms P450 enzymes are a of that are found in all kingdoms of life, and which show extraordinary diversity in their reaction
emistry. In mammals, these proteins are found primarily in microsomes of hepatocytes and other cell types, where they oxidise steroids, fatty acids and xenobiotics, and are important
'07 the detoxification and clearance of various compounds, as well as for hormone synthesis and breakdown, cholesterol synthesis and vitamin D metabolism. In plants, these proteins
are important for the biosynthesis of several compounds such as hormones, defensive compounds and fatty acids. In bacteria, they are important for several metabolic processes, such
antibiotic yein in
Ctochrome P40 enzymes use hasm to oxidise thei substrates, using protons derived from NADH or NADPH to spt the oxygen so a single atom can be added to a substrate. They
also require electrons, which they receive from a variety of redox partners. In certain cases, cytochrome P450 can be fused to its redox partner to produce a bi-functional protein, such
as with P450BM-3 from Bacillus megaterium [1], which has haem and flavin domains.
Abstract o, |Organisms produce many different cytochrome P450 enzymes (at least 58 in humans), which together with alternative splicing can provide a wide array of enzymes with different
Tacte|substrate and tissue specificities. Individual cytochrome P450 proteins follow the nomenclature: CYP, followed by a number (family), then a letter (subfamily), and another number
(protein); 6. CYPA is the fourth protein i family 3, subfarmy A. I general, family members shouid share >49% dantity, while Subfamily members shoui share -55% dentiy.
Cytochrome P40 proteins can also be grouped by two diffrent schemes. One scheme was based on a taxonamio spi lass | (o ial) and class Il v
microsomes). The other scheme was based on the number of components in the system: clas: These classes merge to a certain
egrs. Mo prokaryotes and mitochondria (and fungal GYP55) have 5-compone systems (dlass 0ase B) - a FAD. (NAD(P)H-d reductase), an
Done
® 00 InterPro: IPRO01128 Cytochrome P450
@ 4 [0 b fwww.ebia y 1128 &k (Gl Googee Q
C
Structural links & 4.
PDB - click here
(COMe: PRX000236
PANDIT: PFO0067
Database links & F’ROSITE du PDOC00081
z nclassified
2113 2
80  Caenorhabditis elegans Archaea 14
15 Bacteria 2156
2134 yanobacteria 66
129 Fruit Fly ynechocystis PCC 6803 1
1178 Arthropoda Oryza sativa (Rice) 1259
1800 Chordata Arabidopsis thaliana 422
207 Mouse: reen Plants 3132
282 Human Plastid Group 3214
8515 Eukaryota Other Eukaryotes 54
N
InterPro entries -
1PRO01128 Numbers of overlapping proteins Average numbers of overlapping ami
[PRO02297
PRI, <9130 A Center Tree root
N/A .
A Inner circles Tree nodes
NfA . .
. Outer circles Representative
NA model organisms
N/A
NfA
N/A . I
A There is no significance to the placement
A T .
‘ of individual nodes on the circles
N/A
i NiA
IPRO08072 NJA
% Overfap. 100
[Example proteins &
009158 Cytochrome P450 3A25 (EC 1.14.14.1) (CYPIIIA25)
¥ 77z ,IIIIII”II,IIII"IIIMIIIIII” 1777772,
017624 Putative cytochrome P450 cyp-13B1 (EC 1.14
046051 Probable cytochrome P450 4d14 (EC 1.14.--) (CYPIVD14) i
Done
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8066 InterPro: IPRO01128 Cytochrome P450

@ 4 [0 b fwww.ebia y 1128 &k (Gl Googee

[Example proteins &
009158 Cytochrome P450 3A25 (EC 1.14.14.1) (CYPIIIA25)

¥ ///77,//////” L 22 2227

017624 Putative cytochrome P450 cyp-13B1 (EC 1.14.--)

046051 Probable cytochrome P450 4d14 (EC 1.14.-.-) (CYPIVD14)

P05177 Cytochrome P450 1A2 (EC 1.14.14.1) (CYPIA2) (P450-P3) (P(3)450) (P450 4)

P10614 Cytochrome P450 51 (EC 1.14.13.70) (CYPLI) (P450-LIA1) (Sterol 14-alpha demethylase) (Lanosterol 14-alpha demethylase) (P450-14DM)

TN R S A M M o G U (A (e W M1

More proteins
IPR001128 Cytochrome P450 a

1PRO0B066 Cytochrome P450, E-class, group I, CYP1
1PRO0BO72 Cytochrome P450, E-class, CYP3A
IPR002403 Cytochrome P450, E-class, group IV

1PR002401 Cytochrome P450, E-class, group | a
ModBase &
SWISS-MODEL “
PDB Chain Z

ro AW., Girvan HM. , McLean K.J.
Cylochvoms 'P450-redox partner fusion enzymes.
Biochim. Biophys. Acta 2006 [PubMed: 17023115

™

Biodiversity achmme P450 redo)
Biochem. ome. 35 796,301 2008 [Buoed: 16042601

. Nelson D.R. , Zsldm D.C., Hoffman S.M. , Maltais L.J. , Wain H.M. , Nebert D.W.
Comparison of cytochrome P450 (CYP) genes from the mouse and human genomes, including
Pharmacogenetics 14 1-18 2004 [PubMed: 15128046

. Degtyarenko K.N.
Structural domains of P450-containing monooxygenase systems.
Protein Eng. 8 737-47 1995 [PubMed: 8637843

©

for genes, and al plice variants.

=

L

cDowall J. -
Protein of the Month A- Cytochrome P450.
6

hitp://www.ebi.ac.uk/interpro/potm/2006_10/Page1.htm

. McLean K.J. ’Sabrl M., Marshall KR. , Lawson R.J., Lewis D.G., Clift D., Balding P.R. , Dunford A.J., Warman A.J., McVey J.P., Quinn A.M. , Sutcliffe M.J., Scrutton N.S., Munro AW.
syst

Oshima R. , Fushinobu S., Su F., Zhang L., Takaya N., Shoun H.
Steichiral avidenna fnr diract huriride trancfor fram NANH th mutachrame PASORAr
ne

Additional Reading &

Current Protocols in Bioinformatics

CPBI Unit 2.5
Pfam

ing Protein Domains with the Pfam UNIT25.

CPBI Unit 2.7
InterPro

The InterPro Database and Tools for Protein | vyira7
Domain Analysis

o (Apweie

il e, dowaio, o
i s the

ol found i

s, il sl
v Piam for

i
ikt

PROTEIN SEQUENCE CLASSIFICATION USING INTERPROSCAN VIA msic
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Necewsary Resoess

Hanbvar: SEap for PROSITE paems, plcan
- Tt (Edds. 190 i,
SMART, PIR Sy, and TIGREAM
o,
50 ko s 2
o

on ith ecwok cnpecion

Soare
Jvascripcapable bowser .. Ntscape 40, It Esponr 40)

i he soqenc
o s el of ik m .
o oo 1T

i appeopite formet e FASTA, rreson ) s
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. Thermand o

o i
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http://nihlibrary.nih.gov
Search “Online Journals” for “Current Protocols in Bioinformatics”
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Conserved Domain Database (CDD)

* Identify conserved domains in a protein sequence

e “Secondary database”
e Pfam A and B
e Simple Modular Architecture Research Tool (SMART)
* Clusters of Orthologous Groups

e Search performed using RPS-BLAST

* Query sequence is used to search a database of
precalculated position-specific scoring tables

* Not the same method used by Pfam or InterPro

i Nlll::}‘w

NCBI Conserved Domain Database (CDD) =)
. . al
. 1
http.//WWW.anl.nIm.nIh.gOV/StrUCture/Cdd/Cdd.Shtml }
|
i S oW 1
55 |
PubMed Entrez CDD Structure Protein Taxonomy BLAST Help? |
|
Search across Entrez [ elp |
|
CDTree tev @ » AConserved Domain Database and Search Service, v2.13 |
CDD help ® |
NCBI . Proteins often contain several modules or domains, each with a distinct evolutionary origin and function. NCBI's Conserved Domain Database is a collection of |
Handbook ~  multiple sequence alignments for ancient domains and full-length proteins. The CD-Search service may be used to identify the conserved domains present in a |
_ protein query sequence: |
cD-search @ |
|
CDART Submit Query Search Database | CDD v2.13 - 24083 PSSMs_ ~| |
Pfam [ Enter a Protein query as Accession, GI, or Sequence in FASTA format: |
= < . . |
SMART = [>NP_005206.1 deleted in colorectal carcinoma [Homo sapiens] m |
coG @ NSLRCVWVPKLAFVLFGASLLSAHLQVTGFQIKAFTALRFLSEPSDAVTMRGGNVLLDCSAESDRGVP |
IKWKKDGIHLALGMDERKQQOLSNGSLLIQONILHSRHHKPDEGLYQCEASLGDSGSIISRTAKVAVAGPL 4 |
EreICE RFLSQTESVTAFMGDTVLLKCEVIGEPMPTIHWOKNQODLTPIPGDSRVVVLPSGALOISRLOPGDIGIY v :
_Find CDs | o about the FASTA format description. Click here for advanced options. |
in Entrez: 1
|
Computational biologists define conserved domains based on recurring sequence patterns or motifs. The un-curated section of CDD contains domains imported from SMART, Pfam and COGs. The |
~— source databases also provide descriptions and links to citations. Because conserved domains correspond to compact structural units, CDs are linked to 3D structure when possible. The |
NCBI-curated section of CDD attempts to group ancient domains related by common descent into family hierarchies. |
Structure @
— Toldentify conserved domains in a protein sequence, the CD-Search service uses the reverse position-specific BLAST algorithm. The query sequence is compared to a position-specific score matrix | |}
MMDB @ prepared from the underlying conserved domain alignment. Hits may be displayed as a pairwise alignments of the query sequence with representative domain sequences, or as multiple |
alignments. CD-Search now is run by default in parallel with protein BLAST searches. Although the user waits for the BLAST queue to further process the request, the domain architecture of the 1
Cn3D query may already be studied. \
|
VAST Run CDART, the Conserved Domain Architecture Retrieval Tool, to search for proteins with similar domain architectures. CDART uses pre-computed CD-Search results to quickly identify |
Research [ proteins with a set of domains similar to that of the query. |
Read more about CDD: |
CDD FTP site @ Marchler-Bauer A, Anderson JB, Cherukuri PF, DeWeese-Scott C, Geer LY, Gwadz M, He S, Hurwitz DI, Jackson 1D, Ke Z, Lanczycki C, Liebert CA, Liu C, Lu F, Marchler GH, Mullokandov M, |
Shoemaker BA, Simonyan V, Song JS, Thiessen PA, Yamashita RA, Yin 1), Zhang D, Bryant SH. CDD: a Conserved Domain Database for protein classification. Nucleic Acids Res. 2005;33 Database |
Issue:D192-6. [Abstract] [Full Text] |
Last Revised ]
11/15/07 Marchler-Bauer A, Bryant SH. CD-Search: protein domain annotations on the fly. Nucleic Acids Res. 2004;32(Web Server issue):W327-31. [Abstract] [Full Text] |
|
Marchler-Bauer A, Anderson JB, DeWeese-Scott C, Fedorova ND, Geer LY, He S, Hurwitz DI, Jackson 1D, Jacobs AR, Lanczycki C), Liebert CA, Liu C, Madej T, Marchler GH, Mazumder R, Nikolskaya ]
AN, Panchenko AR, Rao BS, Shoemaker BA, Simonyan V, Song J5, Thiessen PA, Vasudevan S, Wang Y, Yamashita RA, Yin 33, Bryant SH. CDD: a curated Entrez database of conserved domain |
alignments. Nucleic Acids Res. 2003;31:383-7. [Abstract] [Full Text][Terms] |
|
Marchler-Bauer A, Panchenko AR, Shoemaker BA, Thiessen PA, Geer LY, and Bryant SH CDD: a database of conserved domain alignments with links to domain three-dimensional structure. Ul
Nucleic Acids Res. 2002;30:281-3. [Abstract] [Full Text]
Citing CDD: Marchler-Bauer A, Anderson JB, Cherukuri PF, DeWeese-Scott C, Geer LY, Gwadz M, He S, Hurwitz DI, Jackson 1D, Ke Z, Lanczycki CJ, Liebert CA, Liu C, Lu F, Marchler GH, Mullokandov M, Shoemaker BA, M
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800 NCBI Conserved Domain Search [=)
@ @ £ [= up//www.ncbi.nim.nih.govStructure /cdd /wrpsb.cgi v|i (Q- Google Q
o Conserved
> NCBI Domains M
[CEEEECENEETE  NewSearch | PubMed Nucleotide Protein Structure Taxonomy. Help |
Query sequence: [(local sequence)lcl|1]
@ Concise Result ¢ Full Result [~ Show Search Information @
Click on the colored bar for a conserved domain to view your query sequence within the multiple sequence
alignment for that domain. To see only the sequences used to generate the domain, click on its PSSMID in the tabular
summary.
1 20 st 50 100 150 1w
AR (U VRS LT R e S n S
FN. Neogenin_C
Descriptions
- H Title PssmidMulti-DomE-value
= +cd00931, IGcam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; members ...28983 No 3e-15
+cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 8e-13
1cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 1e-12
cd00931, IGeam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; members ...28983 No 9e-12
cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 3e-11
+1cd00931, IGcam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; members ...28983 No 3e-10
1cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 6e-09
1+1cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 8e-07
+1cd00931, IGcam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; members ...28983 No 1e-06
+pfam06583, Neogenin_C, Neogenin C-terminus. This family represents the C-terminus of e... 87114 No 3e-96
pfam07686, V-set, Immunoglobulin V-set domain. This domain is found in antibodies as w... 87333 Yes 2e-04
Search for similar in archi es
CD Search Reference:
' Marchler-Bauer A, Bryant SH (2004), "CD-Search: protein domain annotations on the fly.", Nucleic Acids
Res.32(W)327-331.
Help | Disclaimer | Write to the Help Desk
NCBI | NLM | NIH
Done
800 NCBI Conserved Domain Search [=)
- 3% T2 hup:/ jwww.ncbi.nim.nih.gov/Structure /cdd /wrpsb.cgi v (Gl Google Q
* — T S T
[ior | NewSearch PubMed | Nucleotide Protein Structure Taxonomy Help |
Query sequence: [(local sequence)lcl|1] 7|
@ Concise Result ¢ Full Result [~ Show Search Information =
Click on the colored bar for a conserved domain to view your query sequence within the multiple sequence alignment for that
domain. To see only the sequences used to generate the domain, click on its PSSMID in the tabular summary.
[ E = T .
Neogenin_C
Descriptions
H Title Pssmid Multi-Dom E-value
Hed00931, IGeam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; members ... 983
¢d00931, IGcam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; are ts of neural cell
molecules (N-CAM L1), Fasciclin Il and the insect immune protein Hemolin. The subfamily also includes receptor domains such as as
the extracelluar ligand binding domain of Fibroblast Growth Factor Receptor 2. Members are phylogenetically diverse, occuring
throughout metazoa, and are not components of the adaptive immune system molecules found in jawed vertebrates. A predominant
feature of most Ig domains is a disulfide bridge connecting 2 beta-sheets with a Trp packing against the disulfide bond..
CD Length: 89, Pct. Aligned: 100, Bit Score: 79.775909, E-value: 3e-15
10 20 70 80
[T TUUNY FOUOE O PUNUE TN PO SR PSS TR PR SUDE PSS TP B SRS
1 330 PPWFLNHPSNLYAYESMDIEFECTVSGKPVPTVNWMKNGDVVIPSD--YFQIVGGSNLRILGVVKSDEGFYQCVAENEAG 407
©d00931 1 PTFTQKPPPDTVVAGGEDVTLECRASGNPPPTITWLKNGKPLSLLDGr YTVLDNNGTLTISNVTKEDAGTYTCVATNSAG 80
1 408 N; 416
cd00931 81 GASASARLT 89
+cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 8e-13
+cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 1e-12
#icd00931, IGecam, Immunoglobulin domam cell adhesion (cam) 28983 No 9e-12
1cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats. found ... 28945 No 3e-11
+cd00931, IGcam Immunoglobulin domain cell adhesion (cam) 28983 No 3e-10
icd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 6e-09 i
cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 8e-07
#cd00931, IGeam, Immunoglobulin domain cell adhesion molecule (cam) subfamily; members ... 28983 No 1e-06
14pfam06583, Neogenin_C, Neogenin C-terminus. This family represents the C-terminus of e. 87114 No 3e-96
+pfam07686, V-set, Immunoglobulin V-set domain. This domain is found in antibodies as w... 87333 Yes 2e-04
Search for similar d in archi es
Done
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800 NCBI CDD cd00931 =)
<@ 4 = hup:/ jwww.ncoi.nim.nin. 2 1 v | (G- Googee Q) 3
il
Conserved |
Domains Sh3
SEARCH | SITE HAP Entrez [ CoD Structure Protein [ Help
Immunoglobulin domain cell adhesion molecule (cam) subfamily; members are components of neural cell adhesion molecules (N-CAM L1),
Fasciclin 11 and the insect immune protein Hemolin. The subfamily also includes receptor domains such as as the extracelluar ligand binding
domain of Fibroblast Growth Factor Receptor 2. Members are phylogenetically diverse, occuring throughout metazoa, and are not
‘components of the adaptive immune system molecules found in jawed vertebrates. A predominant feature of most Ig domains is a disulfide
bridge connecting 2 beta-sheets with a Trp packing against the disulfide bond.
Links FGF/FGF-Receptor
Source: Smart Feature 1:  FGF/FGF-Receptor Interaction
Taxonomy: Biateria :
PubMed: 3 links Evidence:
P N o ® Structure: 1EV2: Receptor domain (chain F) contacts FGF (chain B)
rotein: Related Protein = View structure with on
Related Structure
Architectures Download Cn3D for Viewing 3D Structure Scroll to Sequence Alignment Display
Related COs: 8 links cd00931 s part of  hierarchy of related CD models.
Use the graphical representation to navigate this hierarchy. “
Statistics
PSSM-Id: 28983
View PSSM: cd00931 cd00931 Sequence Cluster Sub-family Hierarchy
Aligned: 41 rows
Status: curated CD Zoom Out | veailegview | Interactive Display with CDTree |
Created: 1-Nov-2000
Updated: 10-Jan-2006 Pt
s
e
Structure
Structure View
program: [Cn3D 7]
Drawing: [AllAtoms =]
Aligned Rows: [wpto 10 =]
Download Cn3D
Hierarchy
R
Display: [ cd00931 Brancr ¥| e
Download CDTree i
- >
800 NCBI CDD cd00931 =)
<@ @ £ [= o jwww.ncoi.nim.nih.gov/Structure/cdd /cddsrv.cal v]i> (1A~ Google Qs
oy = s
Drawing: [ATawms ] cd00931 _ TGican)
Aiigned Rows: [p w10 =1
Downioad Cn3d
Hierarchy
Iteractive Dispiay
Oispey: [cd00331 branch =]
Downioad COTree.
Other Related Conserved Domains £
) ) ) ) ()
rotormst | Formt: [Frpatan Type Sokction: [ Top ated sezuences =] o
Feature 1 o
1BIH A GDVTIPCKVTG], Hn TKGVKn-gDK 372
1cs6°A V1-eDS 358
1FHG_A ~dDD 110
1EVZ_F @ ISLIME: DK 80
1CS6_A 5 P q- ISNPVkakDA 74
3nCM A 2 VMFkna- p‘PQEFl(egff—eDhVIVCD\NS<ApPTIIh‘K'ikq“dvA lkkdvRFIvLSn———fN‘{LQIRGIKk DE 68
gi 20455467 332 PYWL TLSNVQp-sDT 398
gi 14286138 339 YYFtke———pe‘ - K1 IRIINLVK-GDT 405
gi 3334268 209 PA . geRMTF: P ePATSHERRG] TLKGS——-nTELTVRNIIn-sDG 276
gi 14286138 432 PT -p -~=rNVTI 1 IQDVTE-sDA 495
Feature 1
TH 2 373 393
1cs6_a 359 379
1FHG_A 111 131
1EV2 ) 81 101
1Cs6_A 75 LR 96
i_? 69 91
gi 20455467 399 419
gi 14286138 406 426
gi 3334268 277 297
gi 14286138 496 GKYTCYAQnk--fgEIQA-DGSLV 516
Ry Ml Saur A s 3, Drbysti M, D St . G N, Gude M, oL o', 30, Kol D, Lancaycd Lt O s . Lu o L, Marelr G
Miokandos M, Song 35, Tnank N, Yamasnia b e 5.5, Sovan S (2007 OB o aneerved damain Sbtapase o eracis Samin oy anayse. ook Aeids Res. 35. 5297 |
Dcmer Fecesemity X
Done 7]
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800 NCBI Conserved Domain Search [=)
- ol 3% T2 hup:/ jwww.ncbi.nim.nih.gov/Structure /cdd /wrpsb.cgi v | (G Google Q
] B e e e
[ior | NewSearch PubMed Nucleotide Protein Structure Taxonomy Help |
Query sequence: [(local sequence)lcl|1] M
|
@ Concise Result  Full Result |~ Show Search Information @ :
|
Click on the colored bar for a conserved domain to view your query sequence within the multiple sequence alignment for that |
domain. To see only the sequences used to generate the domain, click on its PSSMID in the tabular summary. |
| IR LT . AR AN 1 :
= e G Neogenin C I
s |
|
|
Descriptions ;
H Title Pssmid Multl Dom E-value |
Hed00931, IGeam, Immunoglobulin domain cell adhesion molecule (cam) subfamil members 28983 3e-15 |
©d00931, IGcam, Immunoglobulin domain cell adhesion molecule (cam) subfami ts of neural cell |
molecules (N-CAM L1), Fasciclin Il and the insect immune protein Hemolin. The subfarnily also mcludes receptor domains such as as |
the extracelluar ligand binding domain of Fibroblast Growth Factor Receptor 2. Members are phylogenetically diverse, occuring |
throughout metazoa, and are not components of the adaptive immune system molecules found in jawed vertebrates. A predominant \
feature of most Ig domains is a disulfide bridge connecting 2 beta-sheets with a Trp packing against the disulfide bond.. |
|
CD Length: 89, Pct. Aligned: 100, Bit Score: 79.775909, E-value: 3e-15 |
20 0 70 80 |
T U PO T *] TP P ~....| P TN P T PO S !
1 330 PPWFLNHPSNLYAYESMDIEFECTVSGKPVPTVNWMKNGDVVIPSD-—YFQIVGGSNLRILGVVKSDEGFYQCVAENEAG 407 }
©d00931 1 PTFTQKPPPDTVVAGGEDVTLECRASGNPPPTITWLKNGKPLSLLDGr YTVLDNNGTLTISNVTKEDAGTYTCVATNSAG 80 |
|
|
cere*aian |
1 408 NAQTSAQLI 416 |
cd00931 81 GASASARLT 89 |
|
+cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 8e-13 |
cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 1e-12 :
#icd00931, IGecam, Immunoglobulin domam cell adhesion (cam) 28983 No 9e-12 |
1cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats. found ... 28945 No 3e-11 \
+cd00931, IGcam Immunoglobulin domain cell adhesion (cam) 28983 No 3e-10 |
#icd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found 28945 No 6e-09 L
cd00063, FN3, Fibronectin type 3 domain; One of three types of internal repeats found ... 28945 No 8e-07
#cd00931, IGeam, Immunoglobulin domam cell adhesion molecule (cam) subfamily; members .. 28983 No 1e-06
14pfam06583, Neogenin_C, Neogenin C-terminus. This family represents the C-terminus of e.. 87114 No 3e-96
+pfam07686, V-set, Immunoglobulin V-set domain. This domain is found in antibodies as w... 87333 Yes 2e-04
Search for similar d in archi es (
Done
800 NCBI DART [=)
@ A% 2 hps/ jwww.ncoi.nimnin - v]i (G- Googie Q
CDART: C d D Architecture Ret i
> NCBI onserved Domain Architecture Re :
New Query Ovorview Pubiiod Proton Sinctrn Taxonomy Hoip? |
About CDART |
9 2500 5000 7500 |
|
|
Query |
|
|
Sinilar donain architectures |
|
55 seerces MMM |
samin horwlos 1 |
- fﬁ“x‘ﬁf’!ﬁii,,m Hb— :
it |
2 Sequences 1
33??:3332."73373’qmsgp |
|
AGAPOOS471-PR |
GalT |
2 geences i umlm |
FREBIETED: similon |
EcE 2
2 Seoences b - |
SR, e L |
2 Sequences X — |
e Bscumin ¢
iosmeee =W
WS
e iman
T ricn rerea
Result page: Previous1 2 3 4 5 6 7 8 9 1011 Next
Subset |by Taxonomy
Suhsel by selected domains:
cd00063 Fibronectin type 3 domain; One of three types of .
includes: smart00060 pfam00041
[T cd00160  Guanine nucleotide exchange factor for Rho/Rac/Cd...
includes: smart00325 pfam00621
r cd00180 Serine/Threonine protein kinases, catalytic domai...
cd00174 COG0510 COG2187 COG2334 COG3001 COG3173 COG3178
COG3231 COG3570 COG3642 COG4857 smart00090 smart00219
smart00326 smart00587 smart00750 pfam03109 pfam03881 pfam04655
pfam07914 PRK09902 PRK10271 PRK12396 pfam06293 PRK01723
PRK04750 PRK09550 PRK11768 pfam00018 pfam00069 pfam01163
pfam01633 pfam01636 pfam02958 pfam07653 pfam07714 cd05119
cd05144 c¢d05145 c¢d05146 c¢d05147 cd00192 cd05032 cd05033 cd05034 L
cdN5035 cdN5N36 cdN5EN37 cdNSN3R cdNSN3Q cANSN40 cANSNA1 cdN5NA2 3
Done
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PSI-BLAST

 Position-Specific Iterated BLAST search

» Easy-to-use version of a profile-based search
e Perform BLAST search against protein database
» Use results to calculate a position-specific scoring

matrix

* PSSM replaces query for next round of searches
* May be iterated until no new significant alignments

are found

* Convergence — all related sequences deemed found
* Divergence — query is too broad, make cutoffs more

stringent

BLAST: Basic Local Alignment and Search Tool

- (] 4% "2 hup:/ jwww.ncbi.nim.nih.gov/blast/Blast.cgi

Rat

o Human
o Mouse

o Arabidopsis thaliana

nucleotide blast

protein blast

» NCBI/ BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Leam more about how to use the new BLAST design

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

o Oryza sativa

o Bos taurus

o Danio rerio

o Drosophila melanogaster

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

http://www.ncbi.nlm.nih.gov/BLAST |

Gallus gallus
Pan troglodytes
Microbes

Apis mellifera

News

New Gene Info In BLAST Results
BLAST resulis now contain information from
the NCBI gene database. These can be found
under the defintion fines of the alignments.
where appicable. The information includes
gene database IDs, gene name and the gene
entry tte as well as the organism associated
with the matching gene entry. A link wil take.
You to the main record for the gene. Also
represented is an indication of how many
PubMed records are directly associated with
the gene entry as a measure of how much
Kerature is avalable.

2007-11-28 07:00:00

[2) More BLAST news.

Tip of the Day

Intograting web PSI-BLAST with command

Algorithms: blastp, psi-blast, phi-blast <

blastx | Search protein database using a translated nucleotide query

tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query
Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)

Align two sequences using BLAST (bl2seq)

TRe T ST LS eI
PssmWithParametors format

“This format of the PSSM can be directly used
with other stand-alone Blast software tooks, in
particular as an input checkpoint il for
blastpgp. The actual matrix elements can be
observed in the “scores™ fiok! i the
PssmWithParameters structure, which is a
one-dimensional representation of the matrix

21 More tips.
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8066 Protein BLAST: search protein databases using a protein query [=)

@ @ 4% T2 hup:/ jwww.ncbi.nim.nih. GTPAG LAST_PROGH E_TYI v | (G Google Q

» NCBI BLAST/ blastp suite: BLASTP programs search protein databases using a protein query. more. Resetpage Bookmark

Enter Query Sequence

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

114504425 | ref |NP_002119.1] high-mobility group box 1 [Homo sapiens]
{GKGDPKKPRGKMSS YAFFVOTCREERKKKEPDASYNF SEFSKKCSERVKTHSAKEKCKPEDAKADKAE  From [
YEREMKTYIPPKGETKKKFKDPNAPKRPPSAFFLFCSEYRPKIKGERPGLS IGDVAKKLGEMUNNTAADL
QPYEKKAAKLKEKYEKDI AAYRAKGKPDAAKKGVVKAEKSKKKKEEEEDEEDEEDEEEEEDEEDEDEEE

DDDDE To

Or, upload file Browse...
Job Title 64504225/refINP_002118.1] high-mabity..

Enter a descriptve te for your BLAST search (@)

Choose Search Set

Database

| Swissprot protein sequences(swissprot)  ¥|

rganism
Optional

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. (g

Entrez Query I
Optionai
Entor an Entroz query to it search @)

Program Selection

Algorithm < blastp (protein-protein BLAST)
©) PSIBLAST (Position-Specific lterated BLAST)
€ PHIBLAST (Pattem Hit Initiated BLAST)
Choose a BLAST algorithm (@)

BLAST

Search database swissprot using PSI-BLAST (Position-Specific Iterated BLAST)

|~ Show results in a new window

Note: Parameter values that differ from the default are highlighted in yellow

Done
8066 Protein BLAST: search protein databases using a protein query [=)
@ @ £ = hup /wwwnconim.nih 47PAG LAST_PROGH £V v 1> (G Google Q

T

PHI-BLAST (Pattem Hit Initiated BLAST)
Choose a BLAST algorithm @)

BLAST Search database swissprot using PSI-BLAST (Position-Specific Iterated BLAST)

[ Show results in a new window

Note: Parameter values that differ from the default are highlighted in yellow

General Parameters

Max target m <& =
e D > Default = 500
Short queries [+ Automatically adjust parameters for short input sequences &

Expect throshold  [5557 ( Defau |t = | 0

Word size 3 e

Scoring Parameters
Matrix BLOSUME2 ~| &
Gap Costs Existence: 11 Extension: 1 v| @

Compositional | Conditional compositional score matrix adjustment ¥ &
adjustments :

Filters and Masking

Filter [+ Low complexity regions &
Mask [~ Mask for lookup table only @
[~ Mask lower case letters &
PSI/PHI BLAST

Upload PSSM BrowEe

:f'l:::;‘f oot e ( Default = 0.005

used by PSH-BLAST to

Search database swissprot using PSI-BLAST (Position-Specific Iterated BLAST)

9] Show results in a new window

16



NHGRI Current Topics in Genome Analysis 2008 Andy Baxevanis, Ph.D.
Biological Sequence Analysis 11

® 00 NCBI Blast:gi| 4504425 ref[NP_002119.1] high-mobil [=)
@ @ | £ [= nup//www.ncoi.nim.nih.gov/blast/Blast.cgi v|i (Q- Google Q) %
S Protein BLAST: search protein ... @ | & NCBI Blast:gil4504425refINP_... & -
Results of PSI-Blast iteration 1
Taxonomy reports
Query= gi|4504425|ref|NP_002119.1| high-mobility group box 1 [Homo sapiens]
Length=215
Distribution of 127 Blast Hits on the uence
Mouse-over to show defline and scores, click to show alignments
r key for alignment scores
0 40 80 120 160 200
'
——————
—
—
—
—
Done
006 NCBI Blast:gi|4504425|ref[NP_002119.1] high-mobi [=)
@ @ | £ [= nup//www.ncoi.nim.nih.gov/blast/Blast.cgi v|i (Q- Google Q) %
S Protein BLAST: search protein ... @ | & NCBI Blast:gil4504425refINP_... & -
Legend:
1% - means that the alignment score was below the threshold on the previous iteration g
@ - means that the alignment was checked on the previous iteration
Run PSl-Blast iteration 2
Hit list size [1000
Distance tree of results MW"
Sequences with E-value BETTER than threshold
Score E
Sequences producing significant alignments: (Bits) Value
MY 5 sp|P09429|HMGB1 HUMAN High mobility group protein Bl (High mo... _310 2e-84 @
MW - sp|P10103|HMGB1_BOVIN High mobility group protein Bl (High mo... _310 2e-84 @
W8 [ sp|P63159|HMGBI_RAT High mobility group protein Bl (High mobi... _310 2e-84 @
MY 7 sp|P12682|HMGB1 PIG High mobility group protein Bl (High mobi... _308 9e-84 @
MY 5 sp|QOUGV6 |HMG1X HUMAN High mobility group protein 1-like 10 (HMG _290 2e-78 @
MW [ sp|P26584 |HMGB2 CHICK High mobility group protein B2 (High mo... _257 2e-68 @
MW 5 sp|P07746 |HMGT_ONCMY High mobility group-T protein (HMG-T) (HMG- _257 3e-68
M & sp|P26583|HMGB2_HUMAN High mobility group protein B2 (High mo... _252 6e-67 @
W8 [ sp|P52025|HMGB2 RAT High mobility group protein B2 (High mobi. 251 le-66 @
MY 7 sp|P30681|HMGB2 MOUSE High mobility group protein B2 (High mo. 249 ge-66 @
MW g sp|P17741|HMGB2 PIG High mobility group protein B2 (High mobi. 245 ge-65 @
MW 5 sp|P07156 |HMGB1 CRIGR High mobility group protein Bl (High 239 4e-63
MW [T sp|P23497|SP100_HUMAN Nuclear autoantigen Sp-100 (Speckled 211 le-54 @
W9 - sp|P40618|HMGB3_CHICK High mobility group protein B3 (High 211 2e-54 @
MY T sp|054879|HMGB3_MOUSE High mobility group protein B3 (High 210 3e-54 @
MY 5 sp|032131|HMGB3_BOVIN High mobility group protein B3 209 7e-54 @
MW 5 sp|015347|HMGB3_HUMAN High mobility group protein B3 (High mo. 208 le-53 @
M 5 sp|QIN106|SP100_GORGO Nuclear autoantigen Sp-100 (Speckled 10. 207 2e-53
M 5 sp|P36194|HMGB1_CHICK High mobility group protein Bl (High mo. 203 se-52 @
MW > sp|QON105|SP100_HYLLA Nuclear autoantigen Sp-100 (Speckled 10. 201 2e-51
W8 [ sp|O9N1Q7[SP100_PANTR Nuclear autoantigen Sp-100 (Speckled 10... 201 2e-51
MY 7 5p|024537|HMG2_DROME High mobility group protein DSP1 (Protein d _176 6e-a4 @
MW 5 sp|P40644|HMGH_STRPU High mobility group protein 1 homolog 152 le-36 @
MY - sp|032L.34|HMGB4_BOVIN High mobility group protein B4 134 3e-31 @ .
MY & sp|08WW32|HMGB4_HUMAN High mobility group protein B4 129 9e-30 @ v
Done
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® 00 NCBI Blast:gi| 4504425 ref[NP_002119.1] high-mobil [=)
@ @ | £ [= nup//www.ncoi.nim.nih.gov/blast/Blast.cgi v|i (Q- Google Q) %
S Protein BLAST: search protein ... @ | & NCBI Blast:gil4504425refINP_... & -

v v BP|UUD544 [SORFL_UKUML [ACY CONMPLEX SUDUNLL SSLPL (FACLLILALES... ze-us aa

MY & sp|032L68.1|HM20B_BOVIN SWI/SNF-related matrix-associated act... 2e-04 @

M - 5p|092104.1|HM20B_MOUSE SWI/SNF-related matrix-associated act... 2e-04 @

MY & sp|Q6DIJ5|HM20A_XENTR High mobility group protein 20A (HMG bo... 2e-04 @

M T sp|090941|PB1_CHICK Protein polybromo-1 2e-04 @ q

MY 5 sp|Q6AZF8|HM20A XENLA High mobility group protein 20A (HMG bo... te-04 @

MW 5 sp|P40623|HMGIB_CHITE Mobility group protein 1B 4e-04

MW 5 sp|P40622|HMGIA CHITE Mobility group protein 1A 6e-04

W & sp|QOLEF5|SSRP1_MAIZE FACT complex subunit SSRP1 (Facilitates... 6e-04 @

W9 o sp|Q91ZW1|TFAM RAT Transcription factor A, mitochondrial precurs 7e-04 @

MY - sp|QS5ZKF4|HM20A CHICK High mobility group protein 20A (HMG bo... 7e-04 @

MY T sp|Q5D144|TFAM PIG iption factor A, mitochondrial precurs 7e-04

MY g sp|QOUSU7.1|YHHB_SCHPO HMG box-containing protein C28F2.11 8e-04

Run PSl-Blast iteration 2 | < — @ e @ e @ e @

Alignments

Get selected | Select all | Deselect all Distance tree of results |

>sp|P09429 |EMGB1_HUMAN [3 High mobility group protein Bl (High mobility group protein 1)
(HMG-1)
sp|o6YKA4 |HMGB1_CANFA [8 High mobility group protein Bl (High mobility group protein 1)

(HMG-1)

sp|Q4R844|HMGB1 MACFA High mobility group protein Bl (High mobility group protein 1)
(HMG-1)

sp|0081E6 |HMGB1_HORSE [@ High mobility group protein Bl (High mobility group protein 1)
(HMG-1)

Length=215

GENE ID: 3146 HMGB1 | high-mobility group box 1 [Homo sapiens]
(Over 100 PubMed links)

Score = 310 bits (795), Expect = 2e-84, Method: Compositional matrix adjust.
Identities = 169/169 (100%), Positives = 169/169 (100%), Gaps = 0/169 (0%)
Query 1  MGKGDPKKI FVQTC F 60
MGKGDPKKI FVQTC F .
sbjct 1  MGKGDPKK F F 60 s
Done
800 NCBI Blast.gil 4504425 [refINP_002119.1] high-mobil =)
@ @ £ = hup:/ jwww.ncbinim.nih.gov/blast/Blast.cgi v (13- Googl Q) 3
S Protein BLAST: search protein ... @ | & NCBI Blast:gil4504425refINP_... & -
Results of PSI-Blast iteration 5 [
| No new sequences were found above the 0.001 threshold! | I 27
Taxonomy reports
9i|4504425 | ref|NP_002119.1| high-mobility group box 1 [Homo sapiens] L
215

® 183

Distribution of 183 Blast Hits on the Query Sequence

IMouse-over to show defline and scores, click to show alignments

Color key for alignment scores

o 40 80 120 160 200
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Overview

e Week 2

e Similarity vs. Homology

Global vs. Local Alignments

Scoring Matrices
BLAST
BLAT

e Week 3
* Profiles, Patterns, Motifs, and Domains
e Structures: VAST, Cn3D, and de novo Prediction
e Multiple Sequence Alignment

mnw“:

Predicting Tertiary Structure

* Sequence specifies conformation, but
conformation does not specify sequence

* Structure is conserved to a much greater extent
than sequence

* Similarities between proteins may not
necessarily be detected through “traditional”
methods
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VAST Structure Comparison

Step 1: Construct vectors for secondary structure elements

i mnwid

VAST Structure Comparison

Step 2: Optimally align structure element vectors

1|

1234

Protein 1 Protein 2

&

I e

123 4 1234 1 23 4 123 4

I [
lH'mIII“““” Alignment 1 Alignment 2 Alignment 3 Alignment 4
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006 2LIV neighbors - Cn3D 4.0

Cn3D Viewer
Rendering: Tubes
Coloring: Identity

Red — matches
Blue — mismatches

{ 2LIV neighbors - Sequence/Alignment Viewer
DIKVAVVGAMSGPVAQYGDOEF IGAEQAV ADINAKGG I KGNKL YDDACDPKQAVAVANKVVNDGIKYVIGHLCSSS TQPASDI YEDEGI LMI 1 P
L8P JODIKVAVVGAMSGP 1 AQWG I MEFNGAEQA I KDINAKGG I KGDKI YDDACDPKQAVAVANK I VNDGIKYVIGHLCSSSTQPASDI YEDEGI LMI S P

e Not the best method for determining structural
similarities

* Reducing a structure to a series of vectors
necessarily results in a loss of information
(less confidence in prediction)

» Regardless of the “simplicity” of the method,
provides a simple and fast first answer to the
question of structural similarity

i Nmmw
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NCBI HomePage

4 ' hup:/ jwww.ncoi.nim.nin. gov/

National Center for Biotechnology Information

National Library of Medicine National Insitutes of Heallh

PubMed All Databases BLAST OMIM Books TaxBrowser Structure
Search | Structure i~/ for|2LIvV Go
» What does NCBI do? Hot Spots
Alphabetical List
W LA Established in 1988 as a national > Assembly
i Archive
About NCBI resource for molecular blology_
5 . information, NCBI creates public
An introduction to N » Clusters of
NCBI databases, conducts research in orthologous
computational biology, develops groups
GenBank software tools for analyzing genome
fmn Qata, an_d disseminates biomedical  » coffee Break,
i information - all for the better Genes &
software understanding of molecular Disease, NCBI
. processes affecting human health Handbook
Literature and disease. More...
databases » Electronic PCR
PubMed, OMIM,
Books, and ressessassess ® syevsy » Entrez Home
onfused about the ns between Genbank,
PubMed Central RefSeq, TPA and UniProt? Click here for a brief
description of the databases and their differences, | > Entrez Tools
Molecular
databases ;:;‘:::Smn
T omnibus (GEO)
taxonomy New GGl
NCBI's dbGaP Genome Wide Association Database » Human
. = genome
dbGaP (database of Genotype and Phenotype:
(el Drovides deka from Genome s Acsociation iy, | 18SOUCES
biology studies. The resource is intended to help elucidate the
The human e e s * Influenza Virus
genome, whole ypic vari P Resource
: associations between subjects” phenotypes and
enotypes. Click hare b0 read the pres: release. To
roated resources | oA [PV
Tools » dbMHC

Data mining (5 PubMed Central

//An archive of biomedical and life sciences jourmnals
@ Free fulltext
@ Over 1,100,000 articles from over 340 joumals.
@ Linked to PubMed and fully searchable » My NCBI

Use of PubMed Central requires no registration or fee.

Access itfrom any computer with an Internet conection.
> ORF finder

» Mouse genome
resources

Research at
NCBI

People, projects,
and seminars

Software

Done

http://www.ncbi.nlm.nih.gov

Structure Result

ncbi.nim.nih.gov/: =20V

N3

5’ Structure

T History T Clipboard T Details }

nome T
Go Clear | Save Search

v > ([Gl* Google Q) 3

Structure PMC

About Entrez ~| Show[20 ~[[Sort by

Eukaryotic: 0 | Ligand: 0 | NMR:0 | X-ray: 1 ]

Display | Summary
['All:1 | Bacterial: 1

Entrez Structure

~I[send to ~| = Download Cn3D

Help | FAQ r1: 2LV <€

Structure Research
‘The NCBI Structure group

[mmdbId:58084]

Structure comparisons

VAST Search
‘Subm structuro
databasa searches.

Research
Structure Group research
projects

Write to the Help Desk
NCBI | NLM | NIH

Periplasmic Binding Protein Structure And Function. Refined X-Ray Structures Of The
LeucineISOLEUCINEVALINE-Binding Protein And Its Complex With Leucine

Department of Health & Human Services
Privacy Statement | Freedom of Information Act | Disclaimer

Related Structures, Literature, Domains, Other Links
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800 Structure Summary, 2LIV, 58084 [=)
o ¢ % TS hwp fwww.ncblnim.nih cgDe 58084 v ([Gl~ Google Q
al
Structure Summary ‘
MMDB |
Structure Taxonomy OMIM Cn3d |
Reference: Sack JS, Saper MA, Quiocho FA Periplasmic |
binding protein structure and function. Refined X-ray |
structures of the leucine/isoleucine/valine-binding |
protein and its complex with leucine J. Mol. Biol. |
v206, p.171-191 |
All References |
Description: Periplasmic Binding Protein Structure And Function. |
Refined X-Ray Structures Of The |
LeucinelSOLEUCINEVALINE-Binding Protein And |
Its Complex With Leucine. |
Deposition: 1989/4/10 = |
Taxonomy: Escherichia coli |
MMDB: 58084 PDB:2LIV Related Structures: VAST |
“ View options (Click image to view 3D |
structure) |
Download Cn3D! |
Molecular components in the MMDB structure are listed below. The icons indicate macromolecular chains, 3D domains, |
protein classifications and ligands. Please hold the mouse over each icon for more information on the component. You may |
also click the ils below to view ing chains and domains in Cn3D. & |
G
' s 10 150 20 2= a0 st
Protein <
3d Donains
honain Fanily
Done
®00 Vast Neighbor Summary =)
- - @ % TS hwp fwww.ncblnim.nih cosdid=242528 v | (G- Google Q
al
S Nesi Related Structures 1
D> ]
VAST ¢ |
PubMed BLAST Structure Taxonomy OMIM Help? Cn3D |
VAST related structures fo MMDB 58084, 2LIV sequence A. ‘
Overview: There are two main sections to this page. The first section consists of the alignment view controls, the list controls, and the 1
advanced related structure search controls. The second section is the VAST related structure list itself. I I
View 3D Alignment | of [All Atoms +| with [Cn3D | [Display ~[ @ Download cn3D! |
View Sequence Alignment | using | Hypertext v| for |Selected  ~| VAST related structures |
I List | [Allsequences <] subset, sorted by [Vast E-value <] in | Table ER) I |
&
Advanced related structure search ¥ 2
Move the mouse over the red alignment footprints in the graphics below and click, you will obtain a structure-based sequence alignment.
Total related structures: 6424; 1 - 60 of 1134 from the Medium subset displayed. Page: |1 |
Clickto: Check All  Uncheck All
: ” 150 s st st
sty a s e s e o o AL3. Len
- Y N
r 344
r 44
r — 22
r S N N NN NI EENEEEEP 57
r - — 0
r I N N BN E— 5
r S N R BN NN W N 25!
r -— = 200
r —— 22
r —— 2%
r 201
r 261
r 29 4
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800 Vast Neighbor Summary

N oi.nim.nih. gi 425288allbfid=14573001%2C24251101%2C4883801%2C ¥

Related Structures
> NCBI
VAST
PubMed BLAST Structure Taxonomy OMIM Holp? Cn3D
VAST related structures for MMDB 58084, 2LIV sequence A. <

Overview: There are two main sections to this page. The first section consists of the alignment view controls, the list controls, and the
advanced related structure search controls. The second section is the VAST related structure list itself. =

View 3D Alignment | of |All Atoms ~| with |Cn3D ~| [Display  ~!

View Sequence Alignment | using | Hypertext v| for [Selected  v| VAST related structures

List All sequences ~| subset, sorted by |Vast E-value | in |Table - @

Advanced related structure search ¥ 2

1- 60 of 6424 related sflictures uismayeciagg: 1 ¢
Click to: Check All Incheck All
PDBCD Ali.Len Score E_Val Rmsd %ld MMDB Date LHM GSP Description

Crystal Structure Analysis Of

1ZI5A 344 421 100488 13 997 1022005 00 04  PeriplasmicLeullEVAL-

P-value < 0.001
and

% ldentity > 25
over at least 20 residues

Read the descriptions!

Binding Protein In
Form
Structure Of The
L-Leucine-Binding Protein
Refined At 2.4 Angstroms
vi 2LBPA 344 398 10e446 09 791 10/2007 0.2 0.3 Resolution And Comparison
With The Leu(Slash)
lle(Slash)val-Binding Protein
Structure

neds 4 L-Leucine-Binding Protein,
1USGA 343 401 10e424 20 790 0122004 02 06 Apo Form
Crystal Structure Of
43 136  10/2001 62 15 HormoneRECEPTOR
COMPLEX

Structure Of Natriuretic
Peptide Receptor-C
Complexed With Atrial
Natriuretic Peptide
Structure Of Natriuretic
Pentide Recentar-C.

1JDOPB 302 298

1YKO A 314 297 10e-22 45 150 052006 60 15

Cn3D Viewer
Rendering: Tubes
Coloring: Identity

Red — matches
Blue — mismatches

006 2LIV neighbors - Cn3D 4.0

2LIV neighbors - Sequence/Alignment Viewer

DIKVAVVGAMSGPVAQ Y ( EF TGAEQAVADINAKGG I KGNKI
DIKVAVVGAMSGP I AQWC FNGAEQA I KDINAKGGIKGDKL

YDDACDPKQAVAVANKVVNDGIKYVIGHLCSSSTQPASDI YEDEGI LMI TP
YDDACDPKQAVAVANK | VNDGIKYVIGHLCSSSTQPASDI YEDEGI LMI S P
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[S)

00

2LIV neighbors - Cn3D 4.0 10 e 2LIV neighbors - Cn3D 4.0

Worms Rendering Spacefill
Secondary Structure Coloring Charge

mnw“:

Current Protocols in Bioinformatics

CPBI Unit 1.3
Entrez and Cn3D

ng the NCBI D:

http://nihlibrary.nih.gov
Search “Online Journals” for “Current Protocols in Bioinformatics”
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SWISS-MODEL

* Automated comparative protein modelling server

¢ Web front-end at

http://'www.expasy.org/swissmod

e Results returned by E-mail

BLAST search to find similarities in PDB by sequence

Select templates with sequence identity > 25% and
projected model size > 20 amino acids

Generate models
Do energy minimization

Generate PDB file for new protein model

21DJH.pdb: 42.77 % identity

21DJG.pdb: 42.77 % identity

11DJG.pdb: 42.22 % identity

110AS.pdb: 44.17 % identity

110AT.pdb: 43.52 % identity

210AT.pdb: 43.52 % identity

210AS.pdb: 43.52 % identity

Target: |

21DJH.pdb | B —
21DJG.pdb | B —
11DJG.pdb | B —
110AS.pdb | B —
110AT.pdb | [N
210AT.pdb | [
210AS.pdb | B —

ATOM 1 H1 SER 1 24.219
ATOM 2 H2 SER 1 24.770
ATOM 3 N SER 1 24.355
ATOM 4 H3 SER 1 23.466
ATOM 5 CA SER 1 25.266
ATOM 6 CB SER 1 24.826
ATOM 7 O0G SER 1 24.857
ATOM 8 HG SER 1 24.717
ATOM 9 C SER 1 25.471
ATOM 10 o SER 1 25.923
ATOM 11 N LYS 2 25.227
ATOM 12 H LYS 2 24.961
ATOM 13 cA L¥YS 2 25.366
ATOM 14 CB LYS 2 24.003
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Structural Modeling Software

* Modeller http:/lwww.salilab.org/modeller/
* DeepView http://us.expasy.org/spdbv/
e WHATIF http://swift.cmbi.kun.nl

i wa“:

Current Topics in Genome Analysis

Week 14
Tuesday, April 15, 2008

Protein Structure Analysis and
Protein-Protein Interactions

David Wishart, Ph.D.
Departments of Computing Science and
Biological Sciences

Iy University of Alberta

i wa“:
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Overview

Week 2

e Similarity vs. Homology

Global vs. Local Alignments

Scoring Matrices
BLAST
BLAT

Week 3
* Profiles, Patterns, Motifs, and Domains
e Structures: VAST, Cn3D, and de novo Prediction
e Multiple Sequence Alignment

mnw“:

Why do multiple sequence alignments?

Identify conserved regions, patterns, and
domains

* Experimental design

* Predicting structure and function

* Identifying new members of protein families
Perform phylogenetic analysis
Generate position-specific scoring matrices for

subsequent searches (‘“‘many-against-one” or
“one against many”)

Bolster confidence in secondary structure
predictions
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Considerations

* Absolute sequence similarity
Create the alignment by lining up as many
common characters as possible

* Conservation
Take into account residues that can substitute
for one another and not adversely affect the
function of the protein

 Structural similarity
Knowledge of the secondary or tertiary structure

‘|H||m“"mHH“ of the proteins being aligned can be used to
l W fine-tune the alignment

General Guidelines

* As with most analyses, concentrate on the
protein level rather than on the nucleotide level
* More informative
* Less prone to inaccurate alignment (“20 vs. 47)

* Can “translate back” to nucleotide sequences after
doing the alignment

i wa“:
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General Guidelines

» Use a reasonable number of sequences to avoid
technical difficulties

* Global alignment method: compute time increases
exponentially as sequences are added to the set

* Most alignment algorithms are ineffective on huge
data sets (and may yield inaccurate alignments)

* Phylogenetic studies resulting from inordinately large
data sets are almost impossible

* Good starting point: 10-15 sequences
 Ballpark upper limit: 50 sequences

i wa“:

General Guidelines

» Selecting sequences for alignment
» Sequences should be of about the same length

* Use closely-related sequences to determine
“required” amino acids

* Use more divergent sequences to study evolutionary
relationships

* Good starting point: use sequences that are 30-70%
similar to most of the other sequences in the data set

e The most informative alignments result when the
sequences in the data set are not “too similar”, but
also not “too different”

i wa“:
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General Guidelines

e [terative process
e Perform alignment on small set of sequences
* Examine the quality of the alignment

e If alignment good, can add new sequences to data set,
then realign

e [If alignment not good, remove any sequences that
result in the inclusion of long gaps, then realign

i wa“:

Interpretation

* Absolutely-conserved positions are required for
proper structure and function

» Relatively well-conserved positions are able to
tolerate limited amounts of change and not
adversely affect the structure or function of the
protein

* Non-conserved positions may “mutate freely,”
and these mutations can possibly give rise to
proteins with new functions

iy

i wa“:
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Interpretation

* Gap-free blocks probably correspond to regions
of secondary structure

* Gap-rich blocks probably correspond to
unstructured or loop regions

i wa“:

ClustalW?2

e Automatic multiple alignment of nucleotide or
amino acid sequences

* Implementations

* Client versions
command-line text menu system, all platforms

* Web-based version
http://www.ebi.ac.uk/clustalw?2

i wa“:
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Progressive Alignment

» Align two sequences at a time

* Gradually build up the multiple sequence
alignment by merging larger and larger sub-
alignments, clustering on the basis of similarity

» Uses protein scoring matrices and gap penalties
to calculate alignments having the best score

e Major advantages of method
e Very fast

| » Alignments generally of high quality
l

i wa“:

Progressive Alignment

>sequence A
VHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLST
>sequence B
VOLSGEEKAAVLALWDKVNEEEVGGEALGRLLVVYPWTQRFFDSFGDSLN
>sequence C
VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSH
>sequence D
VLSAADKTNVKAAWSKVGGHAGEYGAEALERMFLGFPTTKTYFPHFDLSH

i wa“:
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Progressive Alignment

1. Calculate a similarity score (percent identity) between
every pair of sequences to drive the alignment

For N sequences, this requires the calculation of
[N X (N -1)]/2 pairwise alignments

Sequences  Alignments

4 6
10 45
25 300
50 1,225
m 100 4,950

i wa“:

Progressive Alignment

>sequence A
VHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLST
>sequence B
VOLSGEEKAAVLALWDKVNEEEVGGEALGRLLVVYPWTQRFFDSFGDSLN
>sequence C
VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSH
>sequence D
VLSAADKTNVKAAWSKVGGHAGEYGAEALERMFLGFPTTKTYFPHFDLSH

$ID A B (o] D
a 100
B 80 100
c 44 40 100
Iy D 40 40 92 100

i wa“:
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Progressive Alignment

2. Derive a dendrogram (guide tree) based on the pairwise
comparisons (.dnd file)

Can infer from tree that A and B share greater similarity
with each other than with C or D

i wa“: -

Progressive Alignment

3. Align A with B = alignment AB (fixed)
4. Align C with D = alignment CD (fixed)

5. Represent alignments AB and CD as single sequences

i wa“: -
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Progressive Alignment

6. Align “sequence” AB with “sequence” CD

7. Continue following the branching order of the tree, from
the tips to the root, merging each new pair of “sequences’

b

i wa“: (

Progressive Alignment: Advantages

* Do “easier” alignments between highly-related
sequences first

* Use information regarding conservation at each
position to help with more difficult alignments
between more distantly-related sequences later
on in process

i wa“:
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Progressive Alignment: Disadvantages

 If initial alignments are made on distantly related
sequences, there may be errors in the initial
alignments

* Once an alignment is “fixed”, it is not
reconsidered, so any errors in the early
alignments may propagate through subsequent
alignments

* New version of ClustalW?2 does provide a
HH”HIIIIIWHM “remove first” iteration scheme to attempt to
i W improve alignments

ClustalW2 Output

e Pairwise scores

e Multiple sequence alignment (.aln)

¢ Alternative formats available:
GCQG, Phylip, PIR, GDE

i wa“:
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ClustalW2 Output

* Cladogram
* Tree assumed to be an estimate of a phylogeny
* Branches are of equal length

e Cladograms show common ancestry, but do not provide
an indication of the amount of “evolutionary time”
separating taxa

e Phylogram
* Tree that is assumed to be an estimate of phylogeny

* Branch lengths proportional to the amount of inferred
evolutionary change
iy

i wa“:

Clustal W2 Conservation Patterns

* Conservation patterns in multiple sequence
alignments usually follow the following rules:

[WYF] Aromatics

[KRH] Basic side chains (+)
[DE] Acidic side chains (-)
[GP] Ends of helices

[HS] Catalytic sites

[C] Cysteine cross-bridges

i wa“:
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Clustal W2 Conservation Patterns

 Interpretation is empirical — there is no parallel to
the E-values seen in BLAST searches to assess
“significance”

i wa“:

* entirely conserved column
(want in at least 10% of positions)
. “conserved”
(according to color table)
" " “semi-conserved”
il
i
ClustalW Colors
AVFPMILW Red Small
DE Blue Acidic
RK Magenta Basic
STYHCNGQ Green

39



NHGRI Current Topics in Genome Analysis 2008

Andy Baxevanis, Ph.D.
Biological Sequence Analysis 11

EBI Tools: Clustalw2

=)
/2% ' hup: jwww.ebi.ac.uk/ Tools/clustaiw2 /index.html
“All Databases "= {] Enter Text Here Go a aveus htt .// b H k/ I t I
et JIwww.ebl.ac.uK/clustalw
EBIGoups | Training | industy | AboutUs | Help ocex @ 4
. Help Index 81> Tools > Sequence Anslysi > Cluta¥
. General Help D
. Formats
. Gaps Slustala s a general pupose mulile sequence alinment progran or DNAa protins produc
. Matrix bilogically meaninglul mulipl seguence alignments o ivergen!sequences. alculaios o bost mawh for
Sequences, and ines them up so tal he identiies, simiaries and difsrences can e se
= References 'vclurinnnryre\a( nships can neuenmawewmg Cladograms or Phylograms.
. ClustalWz Help ew users. ploase read the FAQ
. Clustalwz FAQ >> Download Software
- Jalview Help 2]
. Scores Table
. Alignment YOUREMAL  ALIGNMENTTITLE RESULTS ALIGNMENT
'2“:"”’” Sequence interactive ~| full ~|
. Colour
olours KTUP WINDOW SCORE TYPE TOPDIAG ~ PAIRGAP
(WORD SIZE) LENGTH PAM
.« Similar Applications
Algn def v/ percent  v| def ~| def |
GAP OPEN NOEND GAP Gap
;:‘E;r o EXTENSION __ DISTANCES BLOSUM
muscLE R ves def 1 e Ef Gonnet (default)
T-Coffee TERATION NUMITER
5 Bl DNA Identi
. ClustalW Programmatic alignment 2| e ty
Access ouTPUT PHYLOGENETIC TREE
outPUT OUTPUT TREETYPE CORRECT  IGNORE CLUSTERING
FORMAT DER DIST. GAPS
alnw/numbers v [aligned ~| [none ~[  [off +| off x| [N =l
Enter or paste a set of sequences in any supported format: Help.
SEOSB_MOUSE Protein fosB
FQAFPGDYDSGSRCSSSPSAESQYLSSVDSFGSPPTAAASQECAGLGEMPGSEV]
ITTSODLOWLVQPTLISSMAQSQGOPLASQPPAVDRYDMPGTSYSTPGLSAYSTG!
GGPSTSTTTSGPVSARPARARPRRPREETLTPEEEEKRRVRRERNKLAAAKCRNR]
DRLOAETDQLEEEKAELESEIAELQKEKERLEFVLVAHKPGCKIPYEEGPGPGPLI
LPGSTSAKEDGFGWLLPPPPPPPLPFQSSRDAPPNLTASLF THSEVQVLGDPERV!
TSSFVLTCPEVSAFAGAQRTSGSEQPSDPLNSPSLLAL
>FOSB_HUMAN Protein fosB
FQAFPGDYDSGSRC;ﬁSSPSRESQYLSSVDSPGSPPTMSQECAGLGEMPGSF\”'
)
Upload afile: Browse... | Run ] Reset |
I£you plan to use thesa services during a course please contactus.
Please read the £AQbefore seeking help from our support staf.
TemsofUse - EBlFundng - Contat €61 bors
Done
£81 Tools: ClustaW2 =)
/2% ' hup: jwww.ebi.ac.uk/ Tools/clustaiw2 /index.html Ev 1 ([Gl progressive alignment Q) %
All Databases ~  Enter Text Here Go Reet® - gvew,
EBIGoups | Training | industy | AboutUs | Help ndox B &
. Help Index 81> Tools > Sequence Anslysi > Cluta¥
. General Help D
. Formats
. Gaps Slustala s a general pupose mulile sequence alinment progran or DNAa protins produc
. Matrix bilogcaly neaningu mupl sequence agnents o ivergent sequences, caloulates o st mawh for
e ees equences, and ines em up 50 rat e s, Similaries and difsrences can e se

o sean via viewing Cladograms or Phylograms.
- ClustalW2 Help

. Clustalw2 FAQ
.« Jalview Help
. Scores Table

. Alignment YOUREMALL  ALIGNMENT TITLE RESULTS ALIGNMENT
'2“:"”’” Sequence interactive ~| full ~|
. Colours
KTUP WINDOW SCORE TYPE TOPDIAG PAIRGAP
(WORD SIZE) LENGTH
= Similar Applications
Allgn def | def | percent | def | def ~|
Kalign MATRIX GAP OPEN NOEND GAP GAP.
e EXTENSION  DISTANCES
MUSCLE blosum | def ~| yes | def | def | Tree Each step
T-Coffee ITERATION NUMITER | A| F |
alignment ~ 5 f_' ignment Inal ste
* Roanes!! rogrammatic TOTFOT = = PTVCOCENETC THEE 5 & P
Access :
ouTPUT OUTPUT TREETYPE  CORRECT IGNORE  CLUSTERING Default Iterations 3
FORMAT ORDER DIST. GAPS

|alnw/numbers | [aligned v| [none ~|  [off ¥ off x| [N =l

Enter or paste a setof sequences in any supported format:

Help
>FOSB_MOUSE Protein fosB

FOAFPGDYDSGSRCSSSPSAESQYLSSVDSFGSPPTAAASQECAGLGEMPGSEV)
ITTSQDLOWLVQPTLISSMAQSQGQPLASQPPAVDPYDMPGTSYSTPGLSAYSTG
GGPSTSTTTSGPVSARPARARPRRPREETLTPEEEEKRRVRRERNKLAAAKCRNRI]
IDRLOAETDQLEEEKAELESEIAELQOKEKERLEFVLVAHKPGCKIPYEEGPGPGPLI
LPGSTSAKEDGEGWLLPPPPPPPLRFQSSRDAPPNLTASLETHSEVQVLGDRPFRV!
TSSFVLTCPEVSAFAGAQRTSGSEQPSDPLNSPSLLAL

>FOSB_HUMAN Protein fosB
FQAFPGDYDSGSRWSSPSAESQYLSSVDSPGSPPTMSQECAGLGEMPGSFVIv
S s e s

Upload afile: Browse... | Run ] Reset |

Ifyou plan to use these services during a course please contact us.

Please read the FAQ@before seeking help from our support staff.

Tems ofUse * EBIFundng - Conlact EBL
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[®@6 6 Clustalw2 o
<@ 4 @, bi.ac.ul 123-023 Ev 1 ([Gl progressive alignment Q) %
.2 All Databases ~[|Enter Text Here Go Reset @ gheue,
EBI Groups | Training Industry About Us Help _sieniox B &
- Help
. General Help ClustalW2 Results
- Formats
- Gaps
- Matrix Number of sequences 5
= References Alignment score 1076
- ClustalW2 Help Sequence format Pearson
- Clustaw2 FAQ Sequonce =
. Jalview Help XsNce Vel
- e
Scores Table Jalview Start Jalview
- Alignment = —
- Guide Tree Output fle
- Colours Alignment fle
Guide tree file clustalw2-20080123-02310884.dnd
Your input file clustalw2-20080123-02310864 input |

SUBMIT ANOTHER JOB

To save a resuit file right-click the file link in the above table and choose "Save Target As".
Ifyou cannot see the JalView button, reload the page and check yvufbrowselsemnas o enable Java Applets.

Scores Table

Sort by ||Sequence Number ~| View Output File

Seqh Name Len(aa) SeqB Name Len(aa) Score
1 rossMOUSE 338 2 FOS3_HUMAN 338 95
1 338 - cmcx 367 43
1 338 4 380 43
1 338 5 mv_mm-: 380 4
2 338 3 FOS_CHICK 367 3
2 338 4 FOS_RAT 380 43
2 338 5 oS MOUSE 380 45
3 367 4 ros_mar 380 74
3 367 5 FOSMOUSE 380 75
4 380 5 FOS MOUSE 380 96
AL Some y be missing ing multp mode. the output.
Sort by ||Sequence Number ~| View Output File
Alignment .
Applet ClustalTree started ¥
800 ClustaWa [=)
<@ @ L & Grmy bi.ac.ul 123-023 Ev 1 ([Gl progressive alignment Q) %
Alignment
Hide Colors | View Alignment File
CLUSTAL ¥ 2.0 multiple sequence alignment
FOS_RAT SSSRCSS: GSPUNTODECADLSVSSANE 60
FOS_MOUSE s} DLS © 60
FOS_CHICK MMYQGFAGEYEAPSSRC ¥ 60
FOSB_MOUSE ~MEQAFP 54
FOSB_HUMAN 54
17
117
116
114
114 i
FOS_RAT ¢ 156
FOS_MOUSE 156
FOS_CHICK 155
0SB MOUSE 174
FOSB_HUMAN 174
FOS_RAT RELTDTLOAETDOLEDEX IPNDLGFPEEM 216
FOS_MOUSE RELTDTLOAETDQLEDEX EDdLCEEERY 216
FOS_CHICK ELTDTLOAETDOLEEE 215
FOSB_MOUSE 234
FOSB_HUMAN 234
FOS_RAT 276
FOS_MOUSE 276
FOS_CHICK 2711
0SB MOUSE 288 “
3 288
FOS_RAT 334
FOS_MOUSE 334
FOS_CHICK 321
FOSB_MOUSE 297
FOSB_HUMAN 297
FOS 3
FOS_MOUSE
FOS_CHICK
FOSB_MOUSE
FOSB_HUMAN .
Applet ClustalTree started ¥
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®00 Clustawz =
A~ @ A% hup:/ jwww.ebi.ac.ul 123-023 [Cl progressive alignment Q
FUSH_MOUSE WLLFPFPPPPLPFUS
FOS3 WLLPPPPPPPLPEQ
FOS_RAT
FOS MOUSE
X

PLEASE NOTE: Showing colors on large alignments s siow.

Hide Colors | View Alignment File
Guide Tree

Show as Phylogram Tree | Show Distances | View DND File
«
«
¢
FOS3_MOUSE:0.02318,

l
|
|
|
|
|
|
|

Cladogram |
|
|

(—— FOSB_MOUSE |

L— FOSB_HUMAN |

FOS_CHICK |

I FOS_RAT |

FOS_MOUSE |

|

Show as Phylogram Tree | Show Distances | View DND File :

Right-ciick on the above tree to see display options. |

i Read how to print a Phylogram or Cladogram. 9]

TermsofUse ~ EBIFunding = Contact EBI | © European Bioinformatics Institute 2006-2007. EBI is an Outstation of the European Molecular Biology Laboratory. &

Applet ClustalTree started

®00 Clustawz =
v (S bi.ac.uk 123-023 |G~ progressive alignment Q

FOS3_MOUSE

FOS3_HUMAN

PLEASE NOTE: Showing colors on large alignments s siow.

Hide Colors | View Alignment File
Guide Tree
Show as Cladogram Tree | Show Distances | View DND File

«

«

¢

FOS3_MOUSE:0.02318,

l
|
|
|
|
|
|
|

Phylogram |
|
|

(— FOSB_MOUSE |

L FOSB_HUMAN |

FOS_CHICK |

FOS_RAT |

FOS_MOUSE |

|

Show as Cladogram Tree | Show Distances | View DND File | :

Right-ciick on the above tree to see display options. |

i Read how to print a Phylogram or Cladogram. 9]

TermsofUse  EBIFunding = Contact EBI | © European Bioinformatics Institute 2006-2007. EBI is an Outstation of the European Molecular Biology Laboratory. &
Applet ClustalTree started
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Jalview

e Java applet available within ClustalW?2 results
e Used to manually edit ClustalW2 alignments
* Color residues based on various properties

» Pairwise alignment of selected sequences

* Consensus sequence calculations

* Removal of redundant sequences

e (Calculation of phylogenetic trees

* Color PostScript output

i mnw;ﬂ

866 Clustalw2 =
4% T hapd bi.ac.uk 123-023 v 1> ([Gl* progressive alignment Q
sﬂ All Databases || Enter Text Here Go f:.’.fﬁ,_s@s..m Give us ’
EBI Groups | Training Industry AboutUs | Help steiix B & )
|
Help |
General Help ClustalW2 Results !
Formats |
Gaps ; f |
Matrix Number of sequences 5 :
References Alignment score 1076 |
g“stamg '::‘g Sequence format Pearson |
ustal |
se aa
Jalview Help : :l":"“'”” |
alView — |
Scores Table Start Jaview | o |
Alignment
Guide Tree Output file clustalw2-20080123-02310884.output :
Colours Alignment file clustalw2-20080123-02310884.ain |
Guide tree file clustalwg-20080123-:02310884.dnd |
Your input file clustalw2-20080123-02310884.input “
SUBMIT ANOTHER JOB

To save a resuit file right-click the file link in the above table and choose "Save Target As".
Ifyou cannot see the JalView button, reload the page and check your browser settings to enable Java Applets.

Scores Table

Sort by ||Sequence Number ~| View Output File

Seqh Name Len(aa) Seqd Name Len(aa) Score
338 2 95
338 3 43
338 4 43
338 5 a1
338 3 3
338 4 43
338 5 45
367 4 74
367 5 75
380 5 %

PLEASE NOTE: Some scores may be missing from the above table ifthe alignment was done sing multiple CPU mode. Please check the output,

Sort by ||Sequence Number ~| View Output File

Alignment

Applet ClustalTree started

43



NHGRI Current Topics in Genome Analysis 2008 Andy Baxevanis, Ph.D.
Biological Sequence Analysis Il

Default view

8o http://www.ebi. ac.uklcgifbin/jobresul!s/clustale/clustale 20080]24 01530470. a\n

) L0 20 30 70
FOS_RAT MMFSGFNAIY ASSSRCSSASPAG SLSYYHSPA SFSSMGSPVNTQ FCA LSVSSANFIPTVTAISTSP
FOS_MOUSE MMF SGFNA ASSSRCSSASPAGDSLSYYHSPADSFSSMGSPVNTQDFCADLSVSSANFIPTVTAISTSP
FOS_CHICK MMYQGFAGEYEAPSSRCSSASPAGDSLTYYPSPADSFSSMGSPVNSQBFCTDLAVSSANFVPTVTAISTSP
FOSB_MOUSE fMFQAFPGIY SGSRCSSSPS----AESQYLSSVDSFGSP-PTAAASQECAGLGEMPGSFVPTVTAITTSQ
FOSB_HUMAN -MFQAFPGDYDB[SGSRCSSSPS----AESQYLSSVDSFGSP-PTAAASQECAGLGEMPGSFVPTVTAITTSQ

Conservation _ ! !_E S _{ - _ .b ! ! #

Quality [l | | || [ . meE . N

Consensus

Conservation Conservation of total alignment (indication of percent identity)
Quality Alignment quality, based on BLOSUMG?2 scores

Consensus Based on percent identity

Colour - Percentage Identity

8o http://www.ebi.ac.uk/cgi-bin/jobresults/clustalw2 /clustalw2-20080124-01530470.aln

) 10 ) 20 ) 30 40 50 ) 60 70
FOS_RAT MMF SGENADYEASSSRC ASIPAGDSLSYYHSPA ) MGSPVNTQDF ADLSVSSAN
FOS_MOUSE MMEF SGEINADYEASSISRC ASPAGDSLSYN¥H SSMGSPVNTQDFECADLSVSSAN
FOS_CHICK MMYQGEAGEMEAPSSRC ASIPACDSLTYXPSPA SSMGSPVNSQDFETDEAVSSAN
FOsB_MOUSE -MFQAFPGDYDSGSRCS PS|----AESQNL GSIP-PTAAASQECAGLGEMPGS
FosB_HUMAN -MFQAIPGDYID SGSIRCS PSI----AESQNL GSIP-PTAAASQEICAGEGEMPGS

< < < - -
—A— v non
OO vov o

Conservation _ ! !_E — _{ va - 6

Quality [l || | | IS . SN 5. 0.
Consensus
Agreement Background Color
81 -100% Dark blue
61 - 80% Medium blue
41 - 60% Light blue
<40% White
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Calculate - Pairwise Alignments

8o http://www.ebi.ac.uk/cgi-bin/jobresults/clustalw2 /clustalw2-20080124-01530470.aln

oo 20 30 0 s @ 70
FOS_RAT MMFSGFNADYEASSSRCSSASPAGDSLSYYHSPADSFSSMGSPVNTQDFCADLSVYVSSANFIPTVTAISTSP
FOS_MOUSE ASSSRCSSASPAGISLSYYHSPA SFSSMGSPSSANFIPTVTAISTSP
FOS_CHICK APSSRCSSASPAGDSLTYYPSPADSFSSMGSPVNSQDFCTDLAVSSANFVPTVTAISTSP

FOSB_MOUSE -MFQAFPGDY

SGSRCSSSPS----AESQYLSSVDSFGSP-PTAAASQECAGLGEMPGSFVPTVTAITTSQ |
FOSB_HUMAN -MFQAF PGDY |

SGSRCSSSPS----AESQYLSSVDSFGSP-PTAAASQECAGLGEMPGSFVPTVTAITTSQ

Conservation _ ! !ﬂ — _J = _4!_!4!#77,,,,777,

Quality [l | | || | I . ImE R . N

Consensus

sequence position 46 3.0538716

Pairwise Alignment

1- 367 (sequence length = 367)
E i 1 - 380 (Sequence length = 380)

( View in alignment editor

Calculate > Calculate Tree > Neighbour Joining Using BLOSUMG62

8eo0o http:/ /www.ebi.ac.uk/cgi-bin/jobresults/clustalw2 /clustalw2-20080124-01530470.aln

10 20 30 40 50 60 70
FOS_RAT MFSGFNADYEASSSRCSSASPAGDSLSYYHSPADSFSSMGSPVNTQDIF CADLSVSSANFIPTVTAISTSP
FOS_MOUSE MMF SGFNADYEASSSRCSSASPAGDSLSYYHSPADSFSSMGSPVNTQDFCADLSVSSANFIPTVTAISTSPD |
FOS_CHICK MMYQGFAGEYEAPSSRCSSASPAGDSLTYYPSPADSFSSMGSPVNSQDIFCTDLAVSSANFVPTVTAISTSPD |
FOSB_MOUSE |-MF QAF PGBIYDSGSRCSSSPS----AESQYLSSVDSFGSP-PTAAASQECAGLGEMPGSFVPTVTAITTSQP |
FOSB HUMAN |-MF QAF PGBYD|SGSRCS/SSPSI- - - -AESIQYLSSVDISFGSP-PTAAASQECAGLGEMPGS FVPTVTAITTSQD |

Conservation _ ! bl% S _{ - _ .b ! 4!#7 ,,,,,,,,,

Quality [l | | || [ S . | N BN BT

Consensus
+ +

sequence position 44 2.8642864
(sXeXs) Neighbour joining tree using BLOSUM62

OSB_MOUSE
OSB_HUMAN
0S.

m

OS_CHICK.

RAT
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Current Protocols in Bioinformatics

CPBI Unit 2.3 CPBI Unit 3.8
ClustalW

I |
i
i | “M http:Inihlibrary.nih.gov

Search “Online Journals” for “Current Protocols in Bioinformatics”

Understanding Analyses

Sequence —> ——> Results

|

Inspection

:|||||||'NII|||“|““:
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A User’s Guide to the Human Genome 11

‘‘‘‘‘‘‘‘‘‘‘‘‘

http:/lwww.nature.com/
ng/supplements/

7 Auser’s

Commentary: - ,
guide to
Keeping Biology in Mind the human

genome

3 {
S, i
h e (¥
;
m NIII““ \ '@
www.nature.c enetics

Current Topics in Genome Analysis

Next Lecture:

Mining Data from Genome Browsers

Tyra Wolfsberg, Ph.D.
National Human Genome Research Institute

National Institutes of Health
||H|| “

i
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