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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

o Profile searches

» Uses collective characteristics of a family of proteins

» Search can be “one-against-many’:  Pfam, CDD
Or “many-against-one’: PSI-BLAST,
DELTA-BLAST

me' NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Profiles, Patterns,
Motifs, and Domains
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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

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intromurol R rch

Profile Construction

APHIIVATPG
GCEIVIATPG
gzﬁiiiggg o Which residues are seen at each position?

RPHITVATPG o What is the frequency of observed residues?

KPHIIIATPG » Which positions are conserved?
NoomrramG » Where can be introduced?
RPDIVIATPG gaps be introduced:
APHIIVGTPG
APHIIVGTPG
GCHVVIATPG
NQDIVVATTG
2 Position-Specific Scoring Table

QOUWHEPIdHTOO
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Patterns

Phe
or Tyr

any
amino

Pfam

not Val
or Ala

any iwo any
amino amino
acilds acid

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

» Collection of multiple alignments of protein domains and
conserved protein regions that probably have structural or

functional importance

e FEach Pfam entry contains:

» 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

Finn et al., Nucleic Acids Res. 42: D222-D230, 2014
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Pfam

o Pfam A

» Based on curated multiple alignments (“seed alignment”)

» HMMER used to find all detectable protein sequences
belonging to the family (Eddy, 2011)

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

o Pfam B

* Automatically generated from database searches

* Deemed “lower quality”, but can be useful when no Pfam A
family is identified

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intromurol R rch

Sequences Used
in Examples

Current Topics in Genome Analysis 2014

http://research.nhgri.nih.goy/
teaching/seq_analysis.shtml

Weeks 2 and 3: Blological Sequence Analysis
Protein and Nucleotide Sequances for Anatysis

FWVRTFSSAVLENTF PO APRERNTAGL VENTEXTARFYY [ONEX FARDAVTEGLRTPIOLLINGOSILY
AELNATR s7e
our

BAST 2 Sogmnces
30 CORN7Z.1 B0N-10 (Noms sapiesal
naziger

XD €03131.1 wex detersinizg reglor Y |

x5
WCALLPAPAS VLCA EVOLONAL YADE
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Pfam 27.0 (March 2013, 14831 families)

The Pfam database is a large collection of protein families, each rep: by q
alignments and hidden Markov models (HMMs). More...

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

SEQUENCE SEARCH  Analyze your protein sequence for Pfam matches
VIEW A PFAM FAMILY View Pfam family annotaticn and alignments
VIEW A CLAN  See groups of related families
VIEW A SEQUENCE Look at the domain organisation of a protein sequence
VIEW A STRUCTURE  Find the domains on a PDB structure
KEYWORD SEARCH  Query Pfam by keywords

BT [ I Go | Example |

Enter any type of accession or ID to jump to the page for a Plam family or can,
UniProt sequence, PDB structure, etc.

Or view the help pages for more information

Recent Pfam blog®# posts [ZHide this
Short-term Pfam position available. (pcsied 7 February 2014)

We have just advertised a 9-month maternity cover position in Pfam. We are looking for a skilled
Bioinformatician to help us take Pfam into its next phase of development as we become more integrated
into the European Bioinformatics Institute (EMBL-EBI). Essential knowledge, skills and experience: Degree
in Science with relevant experience Computer literacy (unix experience) [...]

Join Rfam, see the world# (posted 31 January 2014)
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Pfam 27.0 (March 2013, 14831 families)

The Pfam database |s a large collection of protein families, each rep: by q
alignments and hidden Markov models (HMMs). More...

QUICK LINKS ANALYZE YOUR PROTEIN SEQUENCE FOR PFAM MATCHES
SEQUENCE SEARCH Paste your protein sequence here to find matching Pfam families.

VIEW A PFAM FAMILY (Go]
VIEW A CLAN
VIEW A SEQUENCE &

This search will use anc an E-value of 1.0. You can set your own search parameters and

VIEW A STRUCTURE  porform a range of other searches neve.
KEYWORD SEARCH
JUMP TO

Recent Pfam blog® posts [ZHide this
Short-term Pfam position available. & (pesied 7 February 2014)

We have just advertised a 9-month maternity cover position in Pfam. We are looking for a skilled
Bioinformatician to help us take Pfam into its next phase of development as we become more Integrated

into the European Bioinformatics Institute (EMBL-EBI). Essential knowledge, skills and experience: Degree
in Science with relevant experience Computer literacy (unix experience) [...]

Join Rfam, see the world( (posted 31 January 2014)

Rfam is recruiting! We are currently recruiting an RNA informatician to join our team. We're looking for
someone really enthusiastic about RNA and who's interested in working with Rfam as we move to




NHGRI Current Topics in Genome Analysis March 12,2014
Week 3: Biological Sequence Analysis Il

800 Pam Sewcs Mam o
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wellcome trust
N Sanger HOME | SEARCH | BROWSE | FTP | HELP | ABOUT nm
Pl stitute keyword search m
T P
Search Pfam = il Lo = -
O architectures O sequences O interactions 0 species 0 structures
=TSN sequence search
Batch search
Find Pfam families within your sequence of interest. Paste your protein or DNA sequence into the box below to have it searched for
Keyword matching Pfam families. MOre...
Domain se Go
ectu quence >Query_sequence
EChit - MAPSQYTSLAPELLLATAIFCLVFWVL TLOKNP
HLSLTXL QIR SGLNTIKOAL YSETLITNGK
Taxonomy Pt ARRRLAQDALKSFSIASDPTS! 0l
EVGHFEPVNQ! IGAMCFGKNF VENV FPV
Jl.lmp to. L LRYLPNPALXRFANFNDNFVLSLOKTVOEHYODFNENS IODITGALFKHSENYKDNGGLI
-0 PQEXIVNIVNDIFGAGFETVITAIFWS ILLLVTEPKVQRKIHEELDOTVIGRORQPRLSDR
[enter iD7acc m PQLPYLEAF ILEIYRYTSFVPFTIPHSTTRDOTSLNGFHIPKECCIFINQWQUNHDEKQWK
DPFVFRPERFLTNDNTAIDKTLSEKVMLFGLGKRRCIGET PAKWEVFLFLATLLHQLEFT
YGL SK
Protein sequence options
Cut-off Gathering threshold
(») Use E-value
Scarch for PfamBs | Note that we scarch only the 20,000 largest Pfam-B tamilies
Submit - ey ) 1T T o
Comments or quesTons cn the site? Send a mall 1o pfam-help@edl.ac.uk. Our cookle policy.
The Wellcome Trust
800 Pam Tagquance LawTh retuls <
e —
Qe I

() 5 riam sangaracih e

wellkcome trust
| HELP | ABOUT ﬂm

\\ sa ger HOME | SEARCH | BROWSE FTP

nstitute

Sequence search results

Show the detailed description of this results page.l
We found 3 Pfam-A matches to your search sequence (1 significant and 2 insignificant). You did not choose to search for Pfam-B matches.

Show the search options and sequence that you submitted.
Retumn to the search form to lcok for Pfam domains on a new sequence.

Significant Pfam-A Matches
Show or hide all alignments.

Envelope Alignment HMM Bit
i E-value

Start|End| Start | End |[From To |'ength|score
1 457 463 344.0 1.1e-102 [Show ]

Domain 41 505 41 500

p450 Cytochrome P450

Insignificant Pfam-A Matches
Show or hide all alignments.

Predicted g,y /hide

Envelope |Alignment

E-value active
sites alignment

Family
Start|End | Start|End | From| To length

SO oMK AMPONSE 7 Family CLO294 188 309 247 296 313 362 766 11.0 0.069

COG7 (C067)

Secs_exocyst fp‘fgmec"“y“mmp'c" component . main CLO295 246 286 249 277 42 70

 Stiow ]
142 133 0.047 [ Show |

Comments or quéstons on the site? Send & mail ta pfam-help@ebi.ac.uk. Our cookie policy.
The Wellcome Trust
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Sequence search results
Hide the detalled descrnption of this results page.

Below are the detalls of the matches that were found. We separate Pfam-A matches Into two tables, contalning the significant and Insignificant matches. A significant match Is one where the bits
score Is greater than or equal to the gathering threshhold for the Pfam domain. Hits which do not start and end at the end points of the matching HMM are high!
The Pfam graphic beiow shows only the significant matches to your sequence. Ciikking on any of the domains in tha kmage will take you to a page of information about that domain.

Pfam does not allow any amino-acid to match more than one Pfam-A family, unless the overiapping families are part of the same clan. In cases where two members of the same dan match the
same region of a sequence, only one Match is show, that with the lowest E-value,

A small proportion of sequences within the enzymatic Pfam families have had their active sies experimentally determined. Using a strict set of rules, chosen to reduce the rate of false positives, we
transfer experimentally determined active site residue data from & sequence within the same Pfam family to your query saquence. These are shown as "Predicted active sites®. Full cetails of Pfam
active site prediction process can be found In the accompanying paperd.

For Pfam-A hits we show the alignments between your search sequence and the matching HMM. You can show individual alignments by dicking 0n the *Show® button in each row of the result table,
or you cen show all alignments using the links sbove each table.

This alignment row for each hit shows the alignment between your sequence and the matching MMM. The alignment fragment includes the following rows:
#HMM:  consensus of the HMM, Capital letters Indcate the most conserved positions

#MATCH: the match between the query sequence and the HMM. A '+’ Indicates & positive score which can be asa
#pP: posterior probability. The degree of confidence in each individual sligned residue. 0 means 0-5%, 1 means 5-15% and 50 on; 9 means 85-95% and a **' means 95-100% posterior
probebility

#SEQ:  query sequence. A ' Indicate deletions In the query sequence with respect to the HMM. Columns are coloured according to the posterior probadility
ov [NNNNN 100%

You can bookmark this page and return to it later, but please use the URL that you can fing In the *Search options” section beiow. Piease note that old results may be removed after one week.
We found 3 Pfam-A matches to your search sequence (1 signficant and 2 Insignificant). You did not choose to search for Pfam-8 matches.

Show the search options and sequence that you submitted.
Return to the seacch form to look for Plam domains on & new sequence.

Significant Pfam-A Matches
Show or hide all alignments.

Te kesk @ 4 tebes o o+ byig PG

Insignificant Pfam-A Matches
Show or hide all alignments.

D - Entry | Envelope | Alignment HMM MMM | BR
escription 0

£ type Start | End | Start  End | From | To | length | score
Family CL0204 188 309 247 296 313 362 766 110  0.069

Predicted Show/hide

Evalue | octive sites | alignment

€067 Golgi complex component 7 (COG7)

Socs_exocyst S8 xocyst complex component specific  poman  clLo29s 246 286 249 277 42 70 142 133 0047 ['stow |

Commarts or QUIEns 31 The Bte7 $end 3 Ml 10 Plam-RelpUeslac.uk. Our cookde PoAcy.
The Wallcome Tru
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Family: p450 (PFO0067)
TR surmory: oytochromepaso |

Domaln organisation
Plam includes annotations and scdtional family Information from a range of diferent sources. These scurces can be sccessed via the tabs below.
Can
E b
HMM logo
This tab hoids the annotation formacion that Is stored In the Aam databiese. As we move to using Wikipedia as our maln source of annotation, the cortents of this tab will be
Trees Grackally reclaced by the Wikipedia tab,
SNk e Cytochrome P450
Cytocheome PGSOs ary haem-thiolate protains [6] ievolved I the oxKiatve Cegradation of various compounds. Thay are Fartikuiary well known
Interactions for their roke 11 the Cegradation o environmental toxins and mutagens. They can be Civided 10 4 Casses, accorting to the mechod by which
wiectrons from NAD{PH are celivered 1o the catalylic siie. Sequence conservaion is relatively low within tha family - thare are ca’y 3 absclutely
Structures conserved residues - bt their general topography and structural fold a iy conserved, The conserved core Is composed of & coil tenmed the
L v
Jump to... ¥ conserved cysteine that serves as the Sth igand for the faem iron), the proton-transfes groove and the sbisolutely conserved EXXR mat in hefix
p to... K. Whie prokaryotic P4SOs are sohbie proteins, most eukaryotik PASOs are associated with microsomal merr-Branes. their general enzyrmatic
el o funceion is to catalys= regiospectic and stereospedific axdstion of non-asctivated hydracarbons st phisiclog cal temperstures (6]

Literature references

1. Graham-Lorence S, Amamzh B, White RE, Peterson JA, Simpson ER; , Protein Sdi 1995;4:1065-1060.: A three-dimersional model of
aromatase cytochrome PS5O, FUSMED: 7549871 € EPMC: 7549871

2. Degtyarenko KN, Archakow Al; , FERS Lett 1953;332:1-6.: Molecudar evohution of P450 superfamily and P450-containing monoaxygenase
systens, PUBMID: 8405421 & [PMC: 405421 5

Neison DR, Kamatakl T, Wexman D), Guergerich FP, Estabrook RW, Feyereisen R, Gonza'ez F), Coon M), Gunsaius IC, Gotoh O, et of; ,
DNA Ced Bicl 1993;12/1-51.: The PASO scowefemily: Upcats GO Naw SaOEnCRs, G MAPPng, SCCmion numbers, warly triviel names of
enzymmes, and nomendature. PUBMED 7678494 5! EPNC: 7678494 "

Guengerich FP; , J Biol Chem 1591;266:10015-10022.: Reactions and significance of Cytochrome P-450 enzymes. PUBMED 20375577
EPMC:2037557 5

. Nevert DW, Gonzalez FJ; , Aanu Rev Biochem 1987;56:945-993,: PASO genes: structure, evolution, and requistion. PUBMED: 33041505
EPMC:33041502

6. Werck-Rechhart D, Feyereisen R; , Genome Biol 2000;1:REVIEWSI00),: Cytochromes P450: & success story. PUDMED: 111782728
EPMC:111782728

External database links

HOMSTRAD: ;4507
PANDIT: PFO0D67
PROOIBS & PROISILF PROOLOS & PROOHS I PRODESS &
PRINTS: | 0c65
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Pa Famay: pAS0 (0067
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Summary
main organisation |

Jump to... ¥
o ()

Blsanger

Family: p450 (PF00067)

HOME | SEARCH | BROWSE | FTP | MELP | ABOUT

m-v‘um "kl;m Inbﬂﬂ A977 wpecie
Below is & sting of the in which this doman Is fourd. Moee.,
There are 33674 ‘with the

QO9N18_MOUSE [Mus muscudu (Mouse)) Proten Cypéfi (534 residues)

p4SOx 2
tarve procin (622 residues)

Show 3l sequences with this architecture.

There are 307 with the p4a50, 1, FAD_binding_1, NAD_binding_1
QEXUI0_ACTPA [Actinozynrema pretiosum subm. wlw 450 (1005 residues)
s s

Shaw ol sequences with this erchitecture.
There are 88 with the paSOx3
QI3LRG_GACTO (Streptomyces sp. KCTC 004187 Cytochrome P-430 (401 residues)

S-QBIIIMR;MMMMI(NW
There are 86 with the An, p450

QATWET_ASPOR oryzae (strain ATCC 42149 / RIB 40) (Yelow kof (1147 residues)
e —e T — R—
Show all sequences with this architecture.
There are 71 with the 450, FAD_binding_6, NAD_binding_1, Fer2
ALUZ9S_BURMS [Surkholderia malie! (strain SAVPL)] Cytachrome P4SO (784 residues)

T a2

Show o secuences with this architecture.
There are 36 with the x 2, pAS0O
mmww(mmzm/mmm)mmmuwn(msm'u)

Shaw il sequences with this architecture.

There are 19 with the PAas0, KR
QIITHO_BURP1 [Burkholderia pseudomaliel (strain 1710b)] Cytochrome PASO family procein (1373 resicues)

Show a8 sequences with tris archizacture.
There are 13 with the pasOx 4

CINRRS BRAFL fordss (Fiorids ancelet) protein (542 residues)

Pa Famiy: pAYO (o037 -]

[ @
Family: p450 (PFO0067) - S ST = wg’_

HOME | SEARCH | BROWSE | FTP | MELP | ABOUT "am

e of cifferent sequence alignments for families. As wel as the seed aligrment from which the fanwly is bult, we crovide the full alignment, generated by seerching

Sequence datatase using the tamily HMM, We ako grosrate alignmets using four repressntative proteormes (RP) sets, the NCAI secomce database, &' Gur metagroomics
sequence catabose. More .,
View options

We make 3 range of alignments for €ach Pram-A family. You can see a cescriotion of e3ch ABOYS. You €an view these alignments in various ways but piease nate that some types of
S¥GAMENt are never gencrated while cthers may res be avaratie for all famiies, Mot commonly Becsuse the HIGNMENES 2re o3 Iarge to handie.

Jatview v v
HTML x x
‘PR/heatmap X, - - - - - x x
Plam viewor v v x x x x x x

FCamet gaerste W/venten slgnmens for seeds; na PP Gk avalaie
Key: +/ avalable, X not gececated, = act availatle,

Format an alignment

Download options

We make l of our alignments avatable n Stocdhoim format. You can downioad them here a5 raw, plain text files or as guip@-compressad fies.

March 12,2014
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o Pam o oo slogment o G
B e oo otk e R

BYsanger

Seed sequence alignment for PFO0067

7L LA CONT /53301
€21 1o wemva/s3-511
cot 1A wmak/ 32311

/52
BOVIN/33:
PoviR/S:

. B Glydne (G)
Proline (P)
[ small or hyd-aphobic (A V,LLMFEW)
Hydroxyl or amine emino acids (S,TN,Q)
| Charged amino-acids (D,E,R.X)
Histidine or tyrosine (M,Y)

C Rardom coll

E Hydrogen tonded beta-strand (extended strand)
B Residue in isolated beta-bridge

T H-bonded tumn (3-tum, 4-trm, or 5-turn)

S Bend (five-residue bend centered at residue 1)

REREL AL ER S
EiEREEEERE
EVAREERERE

7
200 sezzos34—4
c7383 " sociy

mx NATIONAL HUMAN GENOME RESEARCH INSTITUTE
N y Division of Intromurol Reszarch

®o0 Paw Famay: pAY0 (0067 5|

Summary
Domain organisation

Clan

Alignments. This visualsation provides a simpie Graphkal representation of the dst7ibution of this tamily arcss scecies. You can find the original
Interactive tree in the adiacent tab. More.., Sunburst controls rice

Hn g romstostats voctomsls |
Trees

Curation & model o

tarpen
Crcara
Awesea
Interactions s
o
S .
erene's veowns

Jump to... ¥

Waelght segments by...
number of sequences
@ mumber of species
Change the size of the sunburst

’6’, \erge

Colour assignmants

B P

Bactmte .o-:- wamn
B [re——
.\.u. [ ——

Selections

Align selectec sequences to HMM
Genarae a FASTAMCemat e
Cisar selecion

Currentyy seiected

* 90 sequences.

* 1 spacies

CTral Go |

Nete: boecton eos e rewwts 1 pep-op
wrdsws. Messe dosbls 500 10 biackers

10
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Pa Famay: pAS0 (0067 s

() 1 v seraerachh tonte F1G6057 17w ab

Ts:é’ﬁaer HOME | SEARCH | BROWSE | FTP | MELP | ABOUT P‘nm

[Weymord vaares
Family: p450 (PF00067) = il P < .
ana SN2 sacuecen 2 inceacuons 2977 epecies 3
| CT B {5 mmary: Cytochrome P450
Domain organisation
Plam inchudes annotations and scdtionel family iInformation from a range of different sources. These scurces Can be accessed via the tabs below.
Qan
P4SO  Plam  InterPro
HMM logo _ ks
This tab hoids the annotation ‘aformation that is stored in the Mam databiese. As we move to using Wikipedia as our main source of annctation, the cortents of this tab will be
Trees Grackoally rwalaced by the Wikipedia tab.
Curation & model Cytochrome P450
Species

Cytocheome PSS0s ary hasm-thiclate protains [6] evoivec I the oxiiatve Cegradation of Yarlous Compounds. Thay are Particuiarly well Encwn
Interactions for their role I the Cegradation of environmental toxins and mutagens. They can be Civided 1o 4 Casses, accorting to the method by which
wlactrons from NAD(P)H are celivered 1o Lhe Catalytic siie. Sequence COnservasion is relatively low within the family « there are caly 3 absolutely

Structures conserved residues - but their gemeral topography and structural fokd are Highy nserved. The corserved core is composed of & col termed the
‘meander, a four , Porlices 1 and K, and two sets of beta-sheets, Thiss constitute the haum-tiading loop (with an absolutely
3 £0... ¥ conserved cysteine that serves as the Sth ligand for the haem iron), the protan-transfer groove and the abisolutely conserved EXXR matf in hefix
ump to... K. Whie prokaryotic P4S0s are solubie proteins, most eukaryotic PASOs are associated with microsomal mermtiranes. thwi general enzymatic
W funcion is to catalyse regiospect’ ar oxdsticn of at per 6!
Literature references
1. Graham-Lorence S, Amameh B, White RE, Peterson JA, Simpson ER; , Protein Sci 1995;4:1065-1060.: A three-dimersional model of
aromatase cytochrome SO, FUSMED: 7549871 EPMC. 75498715
2. Degtysrenio KN, Archakow Al; , FEBS Lett 1993;332:1-6.: Molecular evalution of P4S0 aa ing e

systens, PUBMID:! 0405421 & EPUC:B405421 &

. Neison DR, Kamataki T, Wexman D), Guergerich F, Estabrook RW, Feyeresen R, Gonzaez ), Coon M), Gunsaius i€, Gotoh O, et af; ,
DNA Col Blcl 1993;12:1-51. The PASO scpwrfamily: Upcate o0 NEW SaQuences, Gee Mapping, Accmsion nurmbers, sarly trivisl names of
enzymes, and nomendature. PUBMED: 7675494 5! EPMC: 7678454 &

4. Guengerch FP; , J Biol Chem 1591;266:10015-10022.: Reactions and significance of Cytochrome P-450 enzymes. PUBMED 20375577
EPMCI2037557 5

Nevert DW, Gonzalez FJ; , Anu Rev Biochem 1987;56:945-993.: P4S0 genes: structure, evouuton, and requiation. PUBMED: 33041505
EPMC:33041502

£

Werck-Rechhart D, Feyeresen R; , Genome Biol 2000;1:REVIEWSI003,: Cytochromes P450: & success story. PUDMED: 111782728
EPWC:111782728

External database links

HOMSTRAD: ;4507
PANDIT: PFO0D67 !
PROD4SS 5
PRINTS: (00oiss
00 Pa Famiy: pAYO (o037 <

) v wrcataceh i

|C T BN . mmary: Cytochrome P450

Domain organisation

Pram Inciuces anmotations and ACATONA| Family INformation from 3 range of SIfErent SOUrces. Thase SCUTCeS Can DA ACCHSSeC Via the tabs delow.
Clan

P450  Pfam  InterPro

Wit logo TS 1Ak OGS tha 2TNJATION ATONMATION tNAt I§ STOred In the Mam datadise. AS W MOove 10 USING WIKIPedia as Cur Maln SOUrce of ANASTATION, T CONtENts of this ad will be
Trees Gracually reclaced by the Wikipecis tab.
Gurwtion & model Cytochrome P450 QI
Spacles.

Cytachrome P4505 are haom-thiolite Droteing (6] imvoived i the oxiCative Cegradation of Various compounds. They are Sartikularty well known
For thexr role In the Cegracation of environmental toxing and MUtagens. TRy Can De CIVICS INKD 4 CISE0S, ACCOTAING 1O THE MeTNod Ty which.
electrons from NAD(#)H are Gelivered to the Catalytic cte. SeQuence CNSErVation is relstively law within the family - there are cay 3 absolutely
CONGEIVRG residues - EuT their General topcgraphy 3G StrUCTura fold 3re PIGhYY CoASENVes, The Conserved Core I Compased of 3 <ol termed the
‘meancer’ a four-hellx bundie, Pelices J a0d K, and o sets of beta-sheets, These constitute the haem-2inding 109 (with an absoiuzely
CONGANVEd CySIaiNg that Sanves 36 The Sth Iganc for the Naem iron), the SFOtON-LranEfer 9roovE aNC the adsclutely Corsaned EXXR modf in neix
I Whtls proyolc e A Sekin protot; MO ackeyolk ST Ars madachc Wit oitodecond narmbirioes. sha penerl ety s
funczion is 1o Catalyse regiospectic and oxidaticn of per 1O

Literature references

1. Graham-Lorence S, Amarmeh B, White RE, Pecerson 34, Simpson ER; , Protein Scf 19954:1065-1060.: A three-dimersional model of
Aromatase cytochrome P50, PUDMED: 7549871 & EPMC 75498710

2. Degtyarenio KN, Archakow A3; , FEBS Lett 1993;332:1-8.: Molec.tar evoiution of P4SD superfamily and P4S0-containing monoaxygenase
systems. PUBMED: 8405421 & EPMC: 84054217

3. Neison DR, Xamataki T, Waxman D), Guergericn FP, Eszabrook RW, Feyeresen R, Gonzaiez F1, Coon MJ, Gunsalus IC, Goth O, st al; ,
DNA Cet 8icl 195;12:1-51.: The PASO superfamily: UPCate Cn NEW SOUONCEE, GENE MIPHING, SCCESE0N NUMbers, early trivisl names of
BNZYIMes, and NOMENTIature. PUBMED: unﬂd‘em 7578494

4. Guengereh FP; , J Biol Chem 1991;266:10019-10022.: RECHONS 3Nd SIGNINCSNCe of Cy10Chrome P 450 enzymes. PUSMED: 20375577
EPMC:2037557 5

5. Nebert DW, Gonzalez FJ, , Anew Rev Bicchem 1987, 56 945-993.: P4S0 genes: structure, evolution, and regulation. PUBMED:33041505
[PMC:I04150 %

6. Werck-Reichhart D, Feyereisen R; , Genome Biol 200
EPMC:1117827200

REVIEWS3003.: Cytochromes P450: a sucoess story. PUBMED: 111782724

External database links

HOMSTRAD: patod?
PANDIT: #F00067 &
PROO3ES &2 PRO0ISDE? PROCAO0E I PROCHS I PRODASA
PRINTS: PROCSESD

Comments o qUaons 5 The E1R7 5603 3 Tl 10 PIam-ReIPTeNLIC.UK. Our o0kl PERCY.
The Wellcome ¥
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\1' & e re anpany o5
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PROSITE

Home | ScanProsite | Profule | Documents | Downloads | Links | Funcing

m PROSITE documentation PDOC00081
Cytoch

P450 cysteine heme-iron ligand si

Descrigton  Techrical section  References  Copyight  Miscollanecus

Description

(macﬁrnm.’oo\n 2.3.511-0:9‘&. nthe 4 high number cf natural COMPOUNSS (such
s storoids, falty W jeres, eic) as wel Jas o s, carinogens Based cn sequence sl bes,
Plsashn-h-'\ rm-:nutmydlmhnﬂn[ 5 nmdmmmwm-'vsr—rﬂyuwma

unmmmcvwmmauummw MmmmmlNimPﬂommnMwD{amﬂm

P4505 are home protons. A conserved Oysione rasicus in the C-torminal pant of P450s 5 nmmummmmmnmm
£OOrIaIon $10. FIom 3 reg0n around this reSAL0. wo Goveoped 3 1on reEdLe Sgnature spaci'c

Note:

The term cytochrome’ P450, whis commonly used, | Incomect as P4S0 are not slecron-ransier proteins; the appeopriate name Is P450
hame- Sickie protens’

Exponig) to contact oy emal
Last update:
December 2004 1 Pattern and text rovised

Technical section
PROSITE method (with 1o0'3 and in‘ormation) covered by this documentation:

| CYTOCHROME_P450, PS00085; Cylochvome P450 cysteine heme-ron kgand signature (PATTERN) |-

» Consonsus patiol
[W-MNN)HGOHF)-MWF*FHW

10 belong o this class: 992
o wmm(mm )
aumnmmmmmmmm)

48 e posives

* Rekievs an skgrnand of UiProt¥Suas Prot rue postie b

Gustalformat, cckr,condensed view / Ol format color 1 Custalformat plaintext / Fasta format

« Rotnove the 56GeNnce 0go from the nt

» Taxonomic ree view of all UniProt<3 (Swiss-Prot + TIEMBL) entries matching PS00086

+ Retriove @ kst of al UnProtkB (Swiss-2rot + TIEMSL) entries maiching PSC0S6
? Soan Uik (wasPro sdor TIEUIL) arries sganet P00068

* Vm lgand tiocing aattcs of PS00060

+ Makhing PDB stictures: 1AKD 18U7 1BVY 1C8J ... AL

1
»

e

Conserved Domain Database (CDD)

* [dentify conserved domains in a protein sequence

* Incorporates three-dimensional structural information to define
domain boundaries and refine alignments

Source data derived from:

Pfam A (not Pfam B)

Simple Modular Architecture Research Tool (SMART)
COG (orthologous prokaryotic protein families)

KOG (eukaryotic equivalent of COG)

PRK (*“protein clusters’ of related protein RefSeq entries)
TIGREAM

Marchler-Bauer et al., Nucleic Acids Res. 41: D348-D352, 2013

NATIONAL HUMAN GENOME RESEARCH INSIHUTE

Division of Inkr
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Conserved Domain Database (CDD)

* (CD-Search performed using RPS-BLAST

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

* Not the same method used by Pfam

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intromurol Reszarch

NCE Consarved O

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

(2 Conserved \
> NCBI Domains m

Stricire Home 30 Macromolecular Structurcs Conzerved Domaing Pubchem SloSystems

Search for Conserved Domains within a protein or coding nucleotide sequence

OPTIONS

Enter protein or nucleotide query as accession, g, or tecuence in FASTA format (2 Search against database :  CODv3.11 - 45746 PSSMs &
ot e Expect Value () threshold: 0010000

Apply low-complexity filter &

Force live search @

Maximum number of hits @ sco

Result mode @Condse (B Standard (D Full @

Retrieve previous CD-search result
Request 1D: Retrieve | (D

References:
1 Marchicr-Bouer A et 1. (2011), "COD: & Conserved Domain Dotabase for the functional annotation of proteins., Nuciele Acids Res.39(0)225-9.
11 Marchier-Bauer A et al, (2009), "COD: Specific functional annotation with the Conserved Domain Databass.”, Nucleic Acids Res.37(0)205-10.
1 Marchler-Baver A, Bryant SH (2004), 'CD-Ssarch: protein domain annctations on the fly.”, Nuclelc Adds Res.32(W)127-331

Help | Disclaimer | Write to the Help Desk
NCBI | NLM | NIH

13



NHGRI Current Topics in Genome Analysis March 12,2014
Week 3: Biological Sequence Analysis Il

NCE Coscarved Doman Sesnch |

Conserved domains on ig 6a6d61c2d397e2addcd bl View | Concise Resuits ¢/ ()
NP_005206.1 deleted In colorectal carcinoma [Homo saplens]
Graphical summary show options » »
Y e BT D 150 W
{ I d . Y
Quory ceq. Iatesdomein comtects 4 44 Intar bomain contache 44
Cybohing recerton mAL 1 Cxionine recertor reAlf Ly
Lardenaia contacre § 44 Urhawdanain conacte 1)
Sockina receptor RIS Catonirn recestor malf
Intae i tn e
i aceptar meALl )
[ o centacie )
R CA ina resaptor SR |
Seecific hits NS @D CFN3 PN N3 N3 FNS T FNS
Superfanilies | v PO meer PO s
Wlti-domains o MoogentnC
Search for similar domaln acchitectures | @ Refine search | &
List of domain hits d
Description Pasmid E-value
ige I 1N neogenin anc simiar proteins; ig1_Neogenin: st immunogioouln (Ig)ake domair 143159 no 6.800-50
[ mwsmmummumwmmnm 236020 n 3760-18
HIFN3{cs20063), Fitronectn type 3 domalin; One of 1ree types of INtemal repeats found n 1o PRSME .. 238020 ™ 117017
[#IFN3{cd00062], Fibronectin type 3 domain: One of frec types of intemel repoats found in the plaama . 238020 L) 222616
[4IFN3[c00083), Fitwonectin type 3 domain, One of Biree types of interned repeats found in te plisrma . 238020 n 204013
el domain; k- found In the Tre sa.. 143165 yes  1.03010
qumw‘m;mhw:mmmdwwwmmnm.num 23900 ™ 363010
[HIFN3{ca00063], Fitronectin type 3 domain; One of $1rea types of Intemal repeats found in e pasma ... 236020 ™ 9.450.09
[lig super familyfci11562), Immunogiotuin domarn: Ig: immunoglobuin (Ig) domain found in the Ig superfamily. The ig superfamily is @ 264487 o 884035
[4lig super tamilyls11567], Immunogiotuin domain, I immuroglobuin (i) domain found in the kg superfamiy The Ig superfamily isa 266487 o 1.400-14
_Clotam06583], Neoganin C-terminus; Tris family rocresents the C-Laminus of eukaryotic NeCQOnn Drecursor proteins, wiveh .. 255808 yes 5.620-143
[¥lhsedp a0 7679), immuncglotuln l-set domain; 254352 yes 32419
[¥)1-s0dp10m07670). immunogiozuin I-set doman; 4352 yes 5.040-19
[HiGc2{sman00408], Immunogiabulin C-2 Type; 197706 yos 7.300-16
BlIGe2jmmanno40e)], Immunogiobulin C-2 Type; 197706 yos 1.04008
References:
1 Marchler-Bauer A et ol (2011), “COD: & Conserved Domain Database for the functional annotaticn of proteins.*, Nucleic Acids Res,39(D)225-3.
1 Marchicr-Bauer A et 3/, (2009), "COD: speaific functional annotation with the Conserved Comain Datadsse.”, Nudiele Ackds Res.37(C)205-10.
1 Marchier-Bauer A, Bryant SH (2004), ‘CO-Search: protein damain annctations on the fly.”, Nucleic Acids Res.32(W)327-331.
Help | Disclaimer | Write to the Help Desk
NCOAT L NIM L NG
NCE Consarved Dorman Sasech =

> NC

Conserved domains on ig 6a6d6fc2d39Te2addcd bl View | Concise Resuits ¢/
NP_005206.1 deleted In colorectal carcinoma [Moma saplens]
aphical summary

i D 1350 e
Quory ceq, Iatesdomein comtects 4 44 Irtardomain contacte 44
Cybohing recerton mAL 1) Cxtonivn recertor roAi )
Lamdenata contacte § 44 Iotaw samatn contacte |}
rhchina recepior AT Catonirn recestor malf
Specific hits
Superfanilies
Multi=-domains

Search for similar domaln acchitectures | &) Aefing search | @

First o hmanhwhmmm 9. Whllmmwhﬂgﬂnmnhwamw Neogenin is a cel surface

proteins.
mu»mu.mhnw Systm of vertabratn embryos in in other embryonic tssues, and may play & general
Mmmm-wwmmm ard tissue gowih regutation mmlnumnmnmmmocamnm
h four igr-ike domaing ¥ 8 fibronecn ty .8 domain, and an Intracebutar omain.

Cd Length: 95 Bit Score: 17343 E-value: 6.60e-50
20 30

sedvig Sasdscaainiezsaioiciessesicinl
Cdd:edts

sequig_6a6dsfc2di9Tezaddcd Jodedaesiclbl
Cdd:edds722

[#IFN3[a90067], Fitronectin type 3 domain: One of free types of intemel repeats found in the plasma . 238020 o 376e-18
[FN3[ce00063], Foronectin type 3 domain; One of B1ree types of intensl rpeats found in e plsma .. 236020 o 117617
[IFN3{ca00063), Fioronectin type 3 domain: One of firee types of intemel ropeats found in he plasma .. 238020 no 222016
1IFN3(20063), mqpammmammwwmum.uum 238020 o 204013

somain; ig: (1) domain found in 8. 143168 yes 1.030-10
WIPN20063), rwwammmdmmdlmm-mmmm 238020 no 36310

14



NHGRI Current Topics in Genome Analysis
Week 3: Biological Sequence Analysis Il

%00 W GO0 <0873 F,
£ w00 cans7ad (e

D & o rcti s oo goviirermaredcia edérne cofuschime Mmana TWISTITT) & M- Geor

i€ i

NCBI

65 -

TE WP

Entrez

Structure 1 Protein Help

First

cd05722: Igl_Neogenin

transmembrane domain, and an intracellular domain,

Source: cd00096
Taxonomy: Eutelcastomi

PubMed: 6 links

(Ig)-like in
191_Neogenin: first immunoglobulin (I9)-like domain in neogenin and related proteins. Neogenin is a cell surface protein which is expressed in the
develoging nervous system of vertebrate embrycs in tie growing nerve cells. Tt is also expressed in other embryonic tissues, and may play a general role in
developmental orocesses such 25 cell migration, cell-cell recognition, and tissue growth reguiation. Included in this group is the tumOT UPPressor protein
DCL, which is deleted in colorectal carcinoma . DCC and

[ PubMed References 7] | Sook References ] |
Neogenin: one recept; many functiors, it J Bochem. Cef Bl 2007 95) 674678

Neogenin, an avien ool surks 9 s Cosaly related to
the human tumar suppressor mokecds dected in colorectal cances J Cal Bl 1994 Dec; 1275) 20092020

and similar proteins

neogenin each have four Ig-like domains follawed by six fibronectin type 111 domains, &

aDaC
position 15q22.3-923. Genomics 1997 May 1; 413414421

d the mapping of &s gene (NEC1) to

fold. Structural

Book: 2 links
Molocuar
Protein:
Specific Protein The
Related Protein 30, 242(4).

Related Structure
Architectures
Superfamily: d11960

The immunogiotulin superfamiy: an insight on s tissuler, spocies, and functional dhvensty. J. Mo Eval 1998
A, 45(4) 385400

Evolution of anigen birding recectors. A Rev lnrmunal 1996, 17.108-147 |

secuence patt core. J Mol Bol 1954 Sep

BioSystems: 310 links

PSSM-1d: 143199
View PSS! ©d0s722
Aligned: 7 rows
ThwesholdBit Score: 148 395
ThresholdSettingGk: 148277558
Created: 27-Sep- 207
Updated: 1732013

cd05722 Sequence Cluster
— U

©d05722 is part of a hierarchy of related €D models,
Use the graphical representation to navigate this hierarchy.
©d05722 Is a member of the supefamity ¢l11960.

Sub-family Hierarchy
Interactive Display with CDTree | (2

cd05723  Tgd Neogenin
Interactive View cd05724  Ig2_Robo
Aligned Rows: Al 7 rows : cd05725  Tgd_Robo
0 . cd05726  Igd.Robo
Download Cn30 I 727 Ie? Contecti Like
NCB GO0 <0573 &

1019

Updated: 1rJx-20L8

Interactive View
Aligned Rows:

AR Trows ¢

Download Cn3D

Interactive Display
Display: €d0S722 Sranch :

Downioad COTree

@ LinkOut - more resources

Compact Hypertext

1134802
— s
.

o I

Row Disolay:

€ {(B- Coose

i

H@cd05727  Ig2_Contactin-2-Like
cd05728  Tgd Contact in-2-1ike
M@ cd05729  Ig2.FGFR.Like
cd05056 g2 FGFRLI=1ike
cd05857  Tg2 FGFR
HOcd05730  TgINCR-1_Like

HE 05731 Tg3L1-Cim_ Like

“@ccos87s  1edL1-CAn
cd05732 Ty NCRI=1_Like
cd05969 g5 NCAN-1
€d05070  TgS NCAH-2
HDod05733  Ig6.L1-CA_Like
D A0K0TA Yl Merom

All Zrows 3 Color BRs: 2.0bRk : Type Selection: top listed sequences :

gi 62204238
gl 110645196
gi 113675978
gi 146277558
gi 1169233

gi 10720134

gi 147903889

gi 62204258
gi 110645196
gi 113675978
gi 148277558
gi 1169233

gi 10720134
gi 147903889

13 . AKIEWKXDGSFLSL. {
PRIEWKXDCTY:
GIRWLENGVT

T KWEX DGT HLAL

) . PIIXWEXDGVY
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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

o Profile searches

» Uses collective characteristics of a family of proteins

» Search can be “one-against-many’:  Pfam, CDD
Or “many-against-one’: PSI-BLAST,
DELTA-BLAST

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

PSI-BLAST

» Position-Specific Iterated BLAST search

» Used to 1dentify distantly related sequences that are possibly
missed during a standard 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

Altschul et al., Nucleic Acids Res. 25: 3389-3402, 1997

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

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

+ NCEV BLAST Home

Your Recert Resufts New!
BLAST finde regions of similarity betwoon biological 6QuOnces. mers
- % A% Becaed rewitn.,
@ DELTA-BLAST, a more sensitive protein-protein search  Ge) !
BLAST Assembled RefSeq Genomes ——
Chocse 3 species genome 10 search, of list all genomic BLAST databases. BLAST 22794 released
5 Human 5 Oryza sativa © Gallus gaifus :’:‘ eyt
° Mouse © Bos faurus @ Pan troglodytes Mor, 03 Jan 2014 120000 EST
o Rat © Danio rerio o Microbes 2
= Arablidopsis thaliana 8 Drosophils melanogaster o Apis meliifsra Moo DAT rems
Basic BLAST
Chocse a BLAST program to rn. Tipof the Day
[0 Mere o,
nucloctice blast | SPATE 8 nucieotide database using @ nuclectide query

AQorthms. DISEN, Megadlast, JECONTIUOUS MEGabIast

Search protein database usng & protein query
Algoatirns. blastp, psi-blast, phidlast, deita-tiast

protein blast

blastx | Searcn pr g 3 transiated query

Wilastn | Search translated nucieotide database usig a protein query

Wiastx | Search translated nucleotide Catabase using a transtated nuciectide cusry

Specialized BLAST

Chocss & type of specialized ssarch (or database name n parenthesss. |

Make speciic pimers wih Primer-8LAST
Search trace archives

Find conserved domalns in your sequence (cds)

Find sequences with smiar conserved domain architactire (cdart)

$6arch oquUencos Tat have gene expression profilés (GEC)
Search immunogobuling and T cell receptor (1gBLAST)

Screen secuence for yactor contamination (vecscreen)
Allgn two (or more) 50qences usng BLAST (ti2seq)
Search protein or nucleotide trgets in PUChem BicAssay
Search SRA by ex

Constraint Based Protoin Myltiple Aignment Tool

onsooooenoae

®o0 Pronen BART: 14ach protein GaARIeE s5 g & Frotmn Gusry

NGBV BLAST/ blastp sulte Standard Protein BLAST
_Sieese [ Moty | bisetx | misetn | mesetx |
BLAST? h Resatzem  Bockmon

Enter Query Sequence -
Enter ion number(s), gi(s), or FASTA L2 Qe OQuysbang
SHp_CBITTY. 1 Agh-sobility grosp Bow | (Romo eapiens]
NG OP XPACHN S ATV OTC KR YT CAS V5 SEF EANC S DV XINSATX K-S T ECKASATIA Prom
B XY IR EOE TR K AT KPP SATTLICS ETRPERXCRIOLE S CENATILCRIRTAN
coxze
Eroose To
Or, upload file Beowse. . NO the e -
Job Title

Erter a doscriotive b0 ke you BLAST search

ANgn two oF MOre SeqUENces i

Choose Search Set
Ostabese + | UniProeK/swnss - rotswisspros) @
by \ertetrsa akd T142) Exkdo *

2 T N T T U I I T T

Exclude Mode's (XM/XP) || Unauturedienvironmental sampie $equances
Opeionat
Entrez Query
Ooleest Erter an Entres cuory to bt somrch Ak

Program Selection
Algorithm tlasy (protein-protein BLAST)

 PSI-BLAST (Poskion-Soedific lerated BLAST)
PHLBLAST (Patiom Hit Initialed BLAST)
DELTA-BLAST (Domain Enhanced Lodkup Time Accolerated BLAST)
Choase » BLAST algartnm i

_ BLAST Search database UniProtKB/Swiss-Prot(swissprot] using PS-BLAST (Position-Specific lterated BLAST)
¥ Show revutts n 3 new window
(S Algorithe parameters Note: Parameter values that differ from the default are highlighted in yeliow and marked with + sign
General Parameters
Max target 300 ¢
Saquences Select the maxerum rumber of aigred sequences 1 dsviey &
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Swiss-Prot

* Goal: Provide a single reference sequence for each
protein sequence

» Distinguishing Features

* Non-redundancy
» Ongoing curation by EBI staff and external experts
» Expert annotation includes editing/updates of
Kw  Keyword lines
CC  Comment lines (the “executive summary’)
FT  Feature table
 Distinct accession series
[OPQ]12345

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intromurol Reszarch

CIam Pronen BART: 14ach protein GaARIeE s5 g & Frotmn Gusry -J

» NCUY BLAST/ blastp suito Standard Protein BLAST
Staste [Meop | bisecx | misetn | Stsetx |
BLAST? h Resotpean  Bookmon
Enter Query Sequence T
Enter lon number(s), gi(s), or FASTA " Gaw  Ouerysbange
SHy_GE111%.1 Righ-moniiity grosp Bow | (Koms sapiens
NG OP XPACHN S ATV OTC KR YT CAS V5 SEF EANC S DV XINSATX K-S T ECKASATIA From
B XY IR EOE TR K AT KPP SATTLICS ETRPERXCRIOLE S CENATILCRIRTAN
RERODE To
Or, upload file Wowse | ot wncs “
Job Title

Enter a doacriotive tBo %o your BLAST search &
AJign two or More SeqUeNces

Choose Search Set
Detsbese + UniProRKB/sunss - Protiswisspeoy B
sk et \ertetrsa akd T142) Exkdo *

Erfer orgarism comimon name, binomi, or tax k. Only 20 10p o wil be shown.

Exclude Mode's (XM/XP) || Unauturedienvironmental sampie $equances
Opeionat
Entrez Query
Ooleest Erter an Entrez cuory to bt search 44

Program Selection
Algorithm tlasy (protein-protein BLAST)

1= PSI-BLAST (Position-Spedific lterated BLAST)

PHLBLAST (Pation Hit Intiated BLAST)

DELTA-SLAST (Domain Ennanced Lockup Time Accelerated BLAST)
Choase a BLAST aigortnm

@D Search database UniProtKB/Swiss-Prot(swissprot] using PS-BLAST (Position-Specific lterated BLAST)
¥ Show revstts i 3 rew winion

(= Algorithm parameters Note: Parameter values that diffor from the default are highlighted in yeliow and marked with + sign
General Parameters
Max target 300
SAGUDNS Select the maxierum rumber of aigned sequences 1 dapley 4
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®o0 Pronen BART: 14ach protein SXASIRE s5mg & Frotan Gusry
Frons SAST: soah proven &

o gov.

Seasch database UniProtKB/Swiss-Prot(swissprot) using PSLBLAST (Pesition-Specific lterated BLAST)
o Show resits n & rew window

=l Aigodthm parametery Noto: Parameter values that differ from the default are highiighted in yellow and marked with ¢ sign

General Parameters
Max target $® ¢
S0ienoes Saioct Ihe mAXUM PEMDEr f AIPNed KIqUINCIE 1 dEDTY A
Short queries o Autormatically adjust paramadens for shod Input Sequances &

Ilwmuu ) ™
Word size 3 19
Maxmatchesina o
query range

Scoring Parameters

Matrtx ROUMEZ 1 W
Gap Costs. Dxisterce 11 Cxtension 1 & &
acpriment "
adjustments
Fiters and Masking
Filter + & Low compiexty regicns &

Mask Mask for kookup tatle only &
Mask kower cage loters 4

PSUPHVDELTA BLAST
Upload PSSM Srowse... | No o sscied. ™
PSHBLAST 2008 o
Threshold
oo 0 -
Search database UniProtKB/Swiss-Protiswissprot) using PSLBLAST (Position-Specific Nerated BLAST)
(o Show reasts = & rew window

NCE BiasthP_032110.1 high-mobity growp bon 3 ors.

» NCBI BLAST/ blastp sultel Formatting Results - GHNPPAMAD14

[ O Your search is imited to records matching entrez query: txid7742 [ORGN).
Edtand Resubmit  Save Seacch Straiegies  » Formating ogtions  » Download
PSI blast Iteration 1

Mouseavr 1o 3w delim and scares, ek 10 sbow slgermts

Color key for alignment scores
4080 80200 200

1 40 80 120 160 200

NP_002119.1 high-mobility group box 1 [Homo
RID GHNPPAMADLS (Expires on 02-23 23:56 pm)
Query ID c/|56894 Database Name swissprot
Description NP_002119.1 high-mobiity group bax 1 [Homo sapiens) sequences
Molecule type sming scd Program BLAST? 2.2.29+ b Cilatien
Query Length 25
Other repoets: > Search Summary [Taxonomy redorts] [Distance tree of results] [Mutiple atignment)
DELTA-BLAST, a more sensitive protein-protein search  Se)
©Graphic Summary
) Show Conserved Domaing
Putative conserved domains have been detected, click on the image below for detalled results.
L bl » e L n fond o el
b ey rYvy PN T U Y I
seecific hits
Superfanilioe | HNG-box superfamilu | HMG box superfamilu
L Y v
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Query
cover
Dot | ISy
L Rechisrw B A1, AtName 3 310 310 78% 24106 100% P101002 ]
Rochiame: Ful=High B1. AtName: F AtName: wifdiiey 310 310 78% 20106 100% Peisaz
' Rechame; Ful= B ARNATY 3 BGE) CANE 390 310 78% 2e-106 100% POS4233 [}
Bachare. £y 51, ARName: 1 308 N8 78% 10105 IR Pl L]
Rechiame: & BY ATName: % 200 200 78% 4e-102 96% Qoveoai W
Rocharw. 1 AN Ful=Hgh motiity group sroten BY peudogene & Aere, Suie 297 297 78% 20101 5% B2R°KAL B4
Hochamo: 54 130 10; %10 20 2200 78% 1e-08 95% cwow: W
Ruchiure, 52 AtNans, 257 257 78% 1e-85 85% Paamy W
Rochiame: Ful=High mobity aoup- T protoinc ShortehMG- T, AtNama: FulleHMG- T3, ShorHMG- 1 257 267 7% 1085 8I% POres2 [ §
Rechame. Fut= 52 AmName. 25pPCOTI NUMGEZ BOVIN 252 252 T8% Be-B4 86% P2faANY ¥
Rechiare: 52. ARNam: 250 251 7% 2083 B6% P2 L
Roshiare: £yl B2, AName. %9 78% 2082 86% Pxesiy W
Rachiame foinin 52 AN 245 A5 75% SeB1 B7% PuvaL L4
Rachome: Ful=High mobity 9'oup seioin 51, ABName: FulsHiah mosikty Grous prolein 1; ShomeHMG-1 20 1O 2% 79 00% PO [ §
Rushiure, B3 AmNans, 5 Aryane 210 210 73% 2007 75% omary W
Bashame. Fy 53, ARName: Anvame Fulsthan mebiiy 209 209 73% Ge87 7S% PadeiAd L]
Rochsme: FulsHigh mobity oup pestoin B3 200 200 73% Be87 75% Quun2 W
Rachiare: B3 AN Arvans. 208 2208 73% 1e-86 75% Q174 L]
) RogNome: FulsNusied sutoartgon Sp-100; ANoma: FulsNugiear  AzNameo 100 o 207 27 70% tess &5% o) W
Ruchre: FuleNusia 2oNure Fobibuton prooves 100e 201 201 70% 2063 B5% QN1 W
RacNome: FulNuziear eutomntiaen Sp-100; AtNome: FullsNudisor ArNamo 100 201 A1 6% 2063 7% Gmos) W
| Rachiame: Futshucear ANeeo FubNucses AxName 160 Da 211 211 7S%  te82 B2% PMeIy W
Rachare. 197 197 3% 262 BYR poosmsr ™

Change cutoffs to show hits “below the line”

Rochiar b TOK; A 497 407 % 1006 41% OpINI W
) Rochame: Ful=OX Figh ity 90w 3, AaName profor; MiNer 497 497 % 1006 40% Oma2 W
ReocNarw Fut=TOX bich AdNaza. 497 497 4% te-06 0% QMMNY W
Hochame: £ut= 10X it ) AtNoma. ol 497 497 % 1006 40% erssozt W
o Reshiame: Ful=TOX 2 4aNare Do protein 489 480 24% 2008 0% QMWD W
Bochormo: Ful=TOX bich 478 4785 24% 5006 38% QA1 W
Rachiame; £\ 478 4TE 4% Se-06 38% omems2 W
Bachiare. Fil=TOX bigh robity aroue b Semiy mmirier £, AtNawe, Fylef cidarmal Lancerans ool cooein LC21 478 478 2% Se06 30% OpeRy W
Fochiame: £ut= TOX Pigh mobity 9roup bax SSméy memser 4, AtNama. Fut=Ep0armal Langerans ool roton LGP 478 475 4% Ge-06 38% Quemny W
Recharw, FUt=TOX bich R 181 4TB 478 24% Ge06 38% QMUY W
Rochiane. Fulstik A FUl=HG ArbameFulstich 478 478 21% 6006 43% QwoLs: W
Rochare: &\ 474 474 24% Te08 38% oeou0: W
Rachinme. Ful=TOX 474 474 4% Te-08 38% AONPOY W
Rachame: Ful=TOX Pigh mobity Grous bex emiy memeer £ 8 474 474 4% Be-0B 38% om0y W
Rachiare. £ of chinmati sb'amiy £ member 1salaind, 454 2205 7% QPwel W
- Reshame: . Arhamre. % 1 454 006 45% QewKneY W
Bucharw. £y of chemmt: st'amiy E memiwe fniatnd, Ston=SVARC 451 305 IT% Qs W
Rachise. adiamity E member 1-reiaied 51 o058 3% Quas L
Rochame: 5. 20A AtNam: Ty 451 4008 31% omusl W
Aschine. 4, Miame. k] a1 406 45% QEBLse! L
 Raameo: Ful=Pretsi pelyoroemo- 1 451 G008 36% Qwsny W
Ruchiarw F ik, 20, At FllsHG 204 443 443 % 7e05 1% Ozl W
2 Reshiame. focior A, Fisgs; Procursar 436 856 64% To0¢ 20% wIwll W
O Recharw: tacior A, Flags Precurser 431 431 B4%  Te-0: 20% Qe W
Bochiare Fut At 4G 04 435 435 % le0¢ % QAR W
O Rochiame: 5 ey Fiage: Pracurscr 416 416 &% %e-0¢ 20% QLY ]
D Rechivrn: % otk 204 Athame FulleHOAY A, Athlara FbebadD 416 415 3% Se0 30% QWG @
O Radbonh 20k AtNna: 20A Atame: 412 412 M% G0t 30% omenl M
Run PSI-Blast leration 2wii max &0 Go
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R B2 NP ORI T0T hgp bty s en 3 Mo,

Rorason
- o o

S———

et PSSV

1 RecNome: Fy BY, Aams: 45 Mooy L 262 242 T8% 9080 9% PRy ¥ v
O Rochare: Fotarigh Arvare 3 %2 242 7% 9e-80 100% PIINY W v
Rachare: Fube 1. AtNome Atharme 1) Atama: Tdliigh 262 242 T8% 9080 100% PueR2 L4

) Rochame: Futer 81, Arname: 1 SMGET CANFA 262 242 TB% 9080 100% POMB2 M v
| Recharn Fuberic 81 ANy, L8 28 208 73% Je-TB 96% QEVHOAY W v
2 Roshame: Ful=Puletva fiah mokilly sreup arotoin B9-3ke 1; ANamo. Ful=Hah mobity aroup sroron B1 pacudagens 1; AfNome: Fulef 208 238 T8% 2077 95% Bkl M v
O Rechisew ¥ 18 30, S 10 230 230 78% 7eTS 95% QWO & v
a1 21 7% Ge68 BIN PUI4s2 ¥ v

O Rechame: Fobs ArNama £l 4G 211 211 78% 1e67 85% P2 M v
| Bachame: Fubel gt 02 APName: £ £l 26 206 73% 2065 B6% PEWSZ W v
) Rochame: FulHigh mobity roup peoton 52, AxNome: FulHgh motity Grovp proten 2; ShartmhIMG-2 >sp PICET BMGEZ BOVINE 204 204 TB% 4065 86% P©288532 ¥ v
| Roshame Pl 02 AtName. ! 002 03 200 73% 2064 B6% PXEILI ¥ v
Rochame:. 100; AtNome: Fal=Nucieor AxNamo 10 Do 2202 257 T6% Bo64 81% Cwer ¥ v
- Rachame: fulzNusewr AxNare: Fyl=Nucie AxName. 190 0a 214 273 78% 1e-83 82% PxMary ¥ v
| Boshame: Fiut pton 1) AtName I k4 AnNama Ful=its A0 200 78% 2063 76% Pa0Eiad ¥ v
Rechame: Fub=righ mobity rowp peton B2, AXName: 5 200 200 75% 2063 8TH PuTar2 ¥ v

) Bachame; Fyletigh robity e ectein 83 1M 196 78% Be-63 76% QmN2 ¥ v
Hochama: Fub=High mobity 5roup Pt §3; AxName: So-HNG 23 AtNam: M8 196 TE% 1062 76% O W v
Racharw £ 53 AtNome AnName 198 198 A% 182 76% OMME) W v
Rochame. i ArNere. AxName. 190308 16 240 T76% Ge62 80% quwart v
Rachiame: Fut=High mobBty group pectein B4 195 105 78% 2081 4% QUMY ¥ v

| Rochame. Ful: 193 158 78% Be81 BNCIEST W v
Rechame: Ful=Nusiea svtoantgen Sp- 100, AtName: #ull=Nuckewr d:t-assccaited S5100 proten AXName Fui=Spectied 190 03 190 244 TE% 4e-50 80% Qwist W v

NC Bat(3) W 003115.1 hgh-matsiny grovs box L Pame

©
®

) Rechame; Fy o AtNamo: Langermans col croton LCPT 825 162 6% 2097 38% Omss ¥ v
Rechame: FuteTOX 825 152 68% 2017 38% QIREARY ¥ v
| Roshame. Fi 8 813 150 68% do17 3% QRN M v
O Rochame: FtaTOX 813 150 68% de-17 38% AsNPO1 M v
RocName. Ful<TOX hich 813 150 63K 4e17 39% QWOAO! W v
) Rochame: FUl sFACT compied s.bunt SSRPT; AtNama: FulFacleats Shvomatn Fanecrgton complox sxburt SSRP1 AtName FulR 100 203 64% 1026 37% Qoerez ¢ v
| Rachiwrn FulFACT compiae sbunt SSRP1, Athlarw Fub=DNA uswirding fectir 87 ks s dut Sron<DUFST, Athare Ful-Factl 106 203 64% 1e-25 30% QaWOR) W v
) Rochame; Ful=FAGT comaie sbunt SSAP1: Aame: 7y LANamE| 114 206 63% 4028 36% Omosy M v
15 61% Se10 35% QefElt
61% 910 35% Ly W
62% 9010 3% QnGFT) W
62% 9010 38% QEsRy W
62% %010 3% QM2 (4
61% 1005 35% umw: &
O Racherw oot Abure Fil<Tos 583 M 2% 4008 3% oRE) W
O RaNerw FuSaSRv-ruated protain AMA? 393 93 2% 301 3% Pz W
J Becherw FuloSRY-retated orotein AVAY 393 393 22% de-0d 35% Pacednt (4
0 Basherw Fil=SRY-nsated orotein CHY 390 390 22% Se-D1 35% Pacesst 4
- Recame: Ful FACT compiex au6unt ESRPY; Athlame: FulsFociiion vomotn Yenacrcon corplex sburd SSRPT AtName FUlsR 112 204 64% 1027 35% Quen2 W v
U Rochiame: FULSFACT compes s:tunt SSRP1, Athlame, FulsFacituin dvomatn Yinecrpon comples scbur SSRP1 Atvame FulsR 112 211 64% 9928 4% Qpegsn. o v
O Buctisrw, Eyb=SRYewaled orutsin O 401 401 23% 2004 3% Paesry W
| Rinchame: FuleSRY.owaled protsin 11 386 386 23% Ge04 M% pawrl @
Bacharse: Fu=Premin pchbromo-t 779 141 60% 1e15 34% QW M v
(8] Y Atame. L 605 108 59% de-10 4% PN L4
u Y proten; AtNamme: 4 578 114 €% 910 3% QW) L
8} Y proten, ANome: HSRY § FutsSe 511 1M 65% 1e08 33%  QeedQny ~
u 71 M 65% 1005 33% Qeeerr W
(=} 821 1M1 68% 1008 33% Geeitsy W
a 571 M 65% 1006 33% Qe W
a 674 1M1 65% 1000 33% Qeever W
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LU 00 NGB B205(2) - N9 D02115,3 hgh-mabiity §roed box L Beme. .J

» NCBIY BLAST/ blastp suite) Formatting Results - GHNZIRNHO14
| 0 Your searchi is limited to records matching entrez query: txid7742 [ORGN]. |

EdtandResuomit  Save Seacch Sualagies > Formating ogtions > Downioad WolliDHow 0 read ha pags  Blast rpont descrgtion
(2) - NP_002119.1 high-mobiiity group box 1 [Homo
RID GHNZIRNHO14 (Expires on 02-24 00:01 em)
Query ID cI|56894 Database Name swissprot
Description NP_002119.1 high-mablity group box 1 [Homo saiens) sequences
Molecule type  smino scd Program BLAST? 2.2.29+ »Cilalien

Query Length 25

| & Mo new sequences were found above the 0.001 threshold | |
Other reports: > Search Summaty [Taxcoamy.reports] [Distacce trme of results] [Hutiple aligament]
lm DELTA-BLAST, a more sensitive prolein-protein search se)

©/Graphic Summary
Distribusion of 177 Blast Hits on the Query Soquence &
s s ot 50 8 @ 77
Color key ror alignment scores
<40 4050 5080 80200 >=200 l
Query W
1 40 80 120 160 200 @ 1 77
Check
Statistics

DELTA-BLAST

* Method different from that used by PSI-BLAST

Align the query against conserved domains
derived from CDD

Compute PSSM

Search sequence databases using PSSM as the query

Intended to improve homology detection

Produces high-quality alignments, even at low levels of sequence
similarity

Dependent on homologous relationships captured within CDD

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division of Intromurol R
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Multiple Sequence Alignment:
A Quick Primer

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

Why do multiple sequence alignments?

» Identify conserved regions, patterns, and domains

* Experimental design
» Predicting structure and function

* [dentifying new members of protein families
* Provide basis for:

Predicting secondary structure

Performing phylogenetic analyses, thereby determining
evolutionary relationships (inferring homology)

Generating position-specific scoring matrices for use with
sensitive sequence search methods

me' NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch
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Overarching 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 of the proteins
being aligned can be used to fine-tune the alignment

XmX NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch

Protein vs. Nucleotide Multiple Sequence Alignments

Concentrate on the protein level rather than on the nucleotide
level

Protein alignments tend to be more informative
Less prone to inaccurate alignment (“20 vs. 47)

Can “translate back™ to nucleotide sequences affer doing the
alignment

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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Find sequences to align through database searches
satisfying a reasonable E-value cutoff

Run the multiple sequence alignment program

Inspect and assess the quality of the alignment

Remove sequences that seriously disrupt the alignment, then realign

Add back remaining sequences, based on key residues in the alignment

Interpret the alignment

NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol Reszarch

Selecting the Sequences

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: 50-100 sequences

NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol Reszarch
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Selecting the Sequences

Sequences should be of about the same length

Trim sequences down, so as to only use regions that have been
deemed similar by either:

» Pairwise search methods (e.g., BLAST)
* Profile-based search methods (e.g., PSI-BLLAST)

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

Selecting the Sequences

4. Consider the degree of similarity in the sequence set, depending
on what question is being asked

* Use closely-related sequences to determine “required”
(highly conserved) 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

» The most informative alignments result when the sequences in
the data set are not “‘too similar’’, but alse not “too dissimilar’™

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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Inspection: An Iterative Process

Perform alignment on small set of sequences

Examine the quality of the alignment, looking for:
» Conservation of residues across alignment
* Conservation of physicochemical properties
» Relatively neat block-type structure
» Excessive numbers of gaps

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

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

XXX'XX NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch

Inspection: An Iterative Process

Use visualization tools to identify “key residues” and “problem
regions” (e.g., JalView)

Cross-check against “expertly created” multiple sequence
alignments available online

Use any available information from solved X-ray or NMR
structures to nail down structurally important regions and to
assess where gaps can (or cannot) be tolerated

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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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

Gap-free blocks probably correspond to regions of secondary
structure, while gap-rich blocks probably correspond to
unstructured or loop regions

XmX NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch

Clustal Omega

Allows for automatic multiple alignment of nucleotide or amino
acid sequences

Can align data sets quickly and easily

Can bias the location of gaps, based on known structural
information

Works with Jalview, Java applet for viewing and manipulating
results

Sievers et al., Mol t. Biol. 7: 539, 2011

XmX NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch
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Progressive Alignment

Align two sequences at a time, starting with the two most related
sequences

Gradually build up the multiple sequence alignment by adding
additional (less-related) sequences to the alignment

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

Major advantages of method
o Generally fast
o Alignments generally of high quality

XmX NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch

Progressive Alignment

>sequence A
VHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTORFFESFGDLST
>sequence B
VOLSGEEKAAVLALWDKVNEEEVGGEALGRLLVVYPWIORFFDSFGDSLN
>sequence C
VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSH
>sequence D
VLSAADKTNVKAAWSKVGGHAGEYGAEALERMFLGFPTTKTYFPHFDLSH

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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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
50

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

Progressive Alignment

>sequence A
VHLTPEEKSAVIALWGKVNVDEVGGEALGRLLVVYPWIORFFESFGDLST

>sequence B
VOLSGEEKAAVLALWDKVNEEEVGGEALGRLLVVYPWIORFFDSFGDSLN

>sequence C
VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSH

>sequence D
VLSAADKTNVKAAWSKVGGHAGEYGAEALERMFLGFPTTKTYFPHFDLSH

A B C D

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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Progressive Alignment

2. Derive a guide tree based on the pairwise comparisons

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

I
I

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

Progressive Alignment

* Align A with B = alignment AB (fixed)
» Align C with D - alignment CD (fixed)

* Represent alignments AB and CD as single sequences

.,
.

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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Progressive Alignment

* Align “sequence” AB with “sequence” CD

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

A

D —————————————

NATIONAL HUMAN GENOME RESEARCH INSTITUTE
Division of Intromurol R rch

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

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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Progressive Alignment: Disadvantages

e 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

Clustal Omega does allow for guide tree iterations to hedge
against errors introduced early in the alignment process
(at the cost of increased compute time)

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

Clustal Omega Output

» Pairwise alignment scores
» Multiple sequence alignment

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

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

* Phylogram
» Tree that 1S assumed to be an estimate of a phylogeny
» Branches are not of equal length

» Branch lengths proportional to the amount of inferred evolutionary change

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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Clustal Omega Conservation Patterns

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

[WYE ] Aromatics
[KRH ] Basic side chains (+)
[DE ] Acidic side chains (—)

[GP] Ends of helices
[HS] Catalytic sites
[C] Cysteine cross-bridges

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division

Clustal Omega Conservation Patterns

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

* entirely conserved column

(want 1n at least 10% of positions)

“conserved”
(strongly similar properties)

“semi-conserved”

(weakly similar properties)

NATIONAL HUMAN GENOME RESEARCH INSTITUTE

Division
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hitps://www.ebi.ac.uk/Tools/msa

Clustal Omega

Input form  Web services | Help & Documentation < Share * Feedback

Tools > Multiple Secuence Alignment > Clustal Omega

Muitiple Sequence Alignment
Clustal Omega is 3 new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments.,

STEP 1 - Enter your input sequences

_MOUSE Protein fos!
| R’GDVDSGSRCSSSFSAESQYLSSVDSFGSPFTWSOECAGLGE PGSFVPTVTA
[ITTSQDLAWLYQPTLISSMAQSCGQPLASQPPAVDPYDMPGTSYSTPGLSAYSTG
}GGPSYan SGF REETL) {LAAMKCHANARRELT
DRLOAETDOLEEEKAELESEIAELOKEKERLEFVLVAHKPGCKIPYEEGPGPGPLAEVRD
LPGSTSAKEDGFGWLLPPPPPPPLPFOSSRDAPPNLTASLFTHSEVQVLGDPFPVVSPSY
|TSSFVLTCPEVSAFAGAQRTSGSEQPSDPLNSPSLLAL

Or, upload alle: Browse... Nulludu:ua

STEP 2 - Set your paramaoters
OUTPUT FORMAT  Clustal wio numbars :

The dofaut settings wil il tho nNoods of most usors and, for that reason, are not visible.

(Ciick hers, If you want lo view or change the defaul seltings.)

STEP 3 - Submit your job
Be notified by email (Tick this box if you want fo be notified by email when the resulls are available)

1If you plan to use these services during 3 course please contact us.

Please read the FAQ before seeking help from our support staff,

Thatal Omega < Mdths Seqserce Algamans < VB 81
=l

r—— S |

Clustal Omega

Input form  Web services | Help & Documentation < Share * Feedback

Tools > Multiple Secuence Alignment > Clustal Omega

Muitiple Sequence Alignment
Clustal Omega is 3 new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments.,

STEP 1 - Enter your input sequences

Enter or pasto uselot PROTEN '0quoNces in any supported format:
>FOSB_MOUSE P
H’GDVDSGSRCSSSFSAESQYLSSVDSFGSPFTAMSOECAGLGE PGSFVPTVTA
ITTSQDLAWLVQPTLISSMAQSCGQPLASQPPAVDPYDMPGTSYSTPGLSAYSTG
GGPSTSTTTSGP REETL) {LAAKCHANARRELT
DRLOAETDOLEEEKAELESEIAELOKEKERLEFVLVAHKPGCKIPYEEGPGPGPLAEVRD
LPGSTSAKEDGFGWLLPPPPPPPLPFOSSRDAPPNLTASLF THSEVQVLGDPFPVVSPSY
TSSFVLTCPEVSAFAGAQRTSGSEQPSDPLNSPSLLAL

Or, upload afle: Browse... No file selected.

STEP 2 - Set your paramaoters

|ou'mn FORMAT | ____)l

DEALIGN INPUT SEQUENCES MBED-LIKE CLUSTERING GUIDE-TREE MBED-UKE CLUSTERING ITERATION NUMBER of COMBINED [TERATIONS
no fiyes i yes + [ defauk{0)

MAX GUIDE TREE ITERATIONS MAX HVM ITERATIONS ORDER
detault < || defau : | algned
STEP 3 - Submit your job

find by email (Tick this box If you want 10 b natitiod by email when the results are avaiiabio)

1If you plan to use these services during a course please contact us.
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Abgrvarts < Custal Oreega < B 18

3344-01 75430433 7-pobeet-chevalobshonCom-Tus

ShB- e

tevaienge vo, qe ., 19..1 we s,eeieene

Result Y Tree Detalis
Residue Colour Property
Download Alignment File Hide Colors Send to Clustalw2_Phylogeny AVFPMILW RED Small (small+ hydrophebic (ind!.aromatic -Y))
OE BLUE Adidic
CLUSTAL 0(1.2.0) maltiple sequence alignzent
RK MAGENTA Basic- H
PPTA-ARS03|  STYHCNGQ GREEN Hydroxyl + sulftyd-yl + amine + G
Otners Grey Unusual aminc/imino acds etc
B R T
i1
i1
12
1
1
e g .
MA 170
) M 170
r05_cRICK A—1C 151
FO5_RAT 36 152
FO3_MOUSE S0
yoss_mouse CAmAEL SEATARLESEL et 230
FOSB_BUMAN EFVL 230
rog_cuICK £700L r 2
T05_AT m
r09_vouse m
ross_mousz CRGPLA-EVADLIG T — 267
FOSB_BUNMAN GFGFLA-EVHDLIG L¥FPRPPPL 67
ros_cuIck SEELAAATALDLGA P BLIAEPTOE 286
FO5_RAT PEENSVTS- LOL PLLNI FAEPFOD an
FOE_MOUSE o TLPLLNI o FAZTTOD LAY
e & el .
TOSB_MOUSE 1. 294
FOSN_RUMAN 1. 204
rO5_CHIck GRLEFLOTPUVT 316
RaT n $G-87 32
FOS_wOUSE " S LCIIVWT 22y
LT - LA agy &, v,
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Jalview

Java applet available within Clustal Omega results

Used to manually edit Clustal Omega alignments
Color residues based on various properties
Pairwise alignment of selected sequences
Consensus sequence calculations

Removal of redundant sequences

Calculation of phylogenetic trees
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T-COFFEE

» Combines sequence, profile, and structural information
* Protein structures

* RNA secondary structures

Specialized algorithm for aligning transmembrane proteins,
non-coding RNAs, and homologous promoter regions

Can combine output from other methods into a single
“master alignment”

Freely available at http://tcoffee.org

Magis et al., Methods Mol. Biol. 1079: 117-129(2014)
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Understanding Analyses

Sequence — —> Results

Inspection
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Online Training -
Resources An Online Bioinformatics Curriculum

i |

Suggested curriculum tracks
tailored to individual needs
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Bioinformatic Analysis
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Data Mining
Bioinformatics Tools
Bioinformatics Systems
Computational Biology

Searls, PLoS Comput. Biol. 8: 1002632, 2012
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Current Topics in Genome Analysis 2014

Next Lecture
March 19, 2014

Genome-Scale Sequence Analysis

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

National Institutes of Health
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Division of Intromurol R rch

Our Research Changes Lives infinite possibilities

one program
m Intramural Research Program ’ many people

irp.nih.gov
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