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[LIVME] {5} [LIVM] x{4} [IV] [RKQ] xW x{8} [RK]
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PROSITE Patterns
(http:.//www.expasy.ch/prosite/)

Active site of trypsin-like serine proteases
GDSGG

Zinc Finger (CoHz type)
Cx{24} Cx{12} Hx {35} H

Homeobox Domain Signature
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eMOTIF Advantages
(http://motif.stanford.edu/emotif/)

Discrete motifs that represent specific functions
Highly specific motifs for searching entire proteomes
Maintain sensitivity with multiple motifs

Generate motifs automatically from alignments

Resistant to errors in sequence or alignment or protein
classification

Robust with respect to protein subclasses
Generates structural motifs & potential drug targets
Biological generalization from known examples
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Generating Motifs from
Aligned Protein Sequences

TEAESNMNDPVAEYQQY
TDARQDLYELEVDYANL
TEAREN1AVLERDFEEV
TEAESNMNDLVSEYQQY
TEVRANMNDLVAEYQQY
SEAESNMNDLVSEYQQY
TEAREDLAALEKDYEEV
TEAREDLAALERDY IEV
SEAREDLAALEKDYEEV
AEAREDLAALEKDY IEV
SEAREDLAALEKDYEEV
SEAREDLAALERDYEEV
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Generating Motifs from
Aligned Protein Sequences
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Generating Motifs from
Aligned Protein Sequences

TEAESNMNDPVAEYQQY
TDARQDLYELEVDYANL
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Generating Motifs from
Aligned Protein Sequences

TEAESNMND VAEYQQY
TDARQDLYELEVDYANL
TEAREN1AVLERDFEEV
TEAESNMNDLVSEYQQY
TEVRANMNDLVAEYQQY
SEAESNMNDLVSEYQQY
TEAREDLAALEKDYEEV
TEAREDLAALERDY IEV
SEAREDLAALEKDYEEV
AEAREDLAALEKDY IEV
SEAREDLAALEKDYEEV
SEAREDLAALERDYEEV

TEARENIAVLERDFEEV
SDVESDNNDPVAEY I1QL
A LYE V ANY
Q A S Q
K
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Amino Acid Substitution Groups
Based on Physical Properties

Only allow groups of amino acids
sharing some chemical or physical property

Group
AG
ST
PAGST
QN
QONED
KR
VLI
VLIM
A
KRH
DE

© Doug Brutlag, 1999

Property

Tiny

Hydroxyl

Small
Glutamine/Glutamate
Acidic/Polar
Strongly Basic
Small hydrophobic
Small hydrophobic
Aromatic

Basic

Acidic
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Allowable Amino Acid
Substitution Groups

FILMVY

N\

FILMV FILVY

FLY FWY

Yy HY

A

L F W Y
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Evaluating eMOTIFs

For each motif, calculate:

Sensitivity (fraction of training set covered):

True Positives

True Positives + False Negatives

Specificity (expected frequency of false
predictions) :

O | & propanility(amino Acidsin Group)

Positions g _AA @
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Finding eMOTIFEs
(http://motif.stanford.edu/emotif/)

M o EMOTIF MAKER
A EMOTIF SEARCH
EMOTIF SCAN

BIOCHEMISTRY, STANFORD UNIVERSITY
3IMOTIF

Craig Newill-lv Imnm;,r Thomas ¥Wu, and Douglas Brutlag,
Bicinformatics Group.

simpLe B
v

ADVAN fED%—- Enter aligned sequernces:

LY L LR o N | l...l- INARRIUC T -l...l"'
WD IEMEAGF 5505 YFTO S YRRRFGCTR S04
TUBULIN WTOTAYRCGFSOSNHFSTLFRREFNYSPROT
EXAMPLE WTE & YRCGFGOSHHF STLFRREFHWSPROT
YF)ISHRCGFGSNAYFCOY MTPSOF
W) ISHRCGFGSNAYFCDA MTPSOF
:mm.: TTETALDYGFLHLGRFAEN YR SAFGELPSOT
ITEIALDYGFLHLGRFAENYRSAFGELPSOT

ITEYALDYGFLHLGRFAEK YRSTFGELPSOT
MULTIPLE WTEMALDYGFFHTGRFAENYRSTFGELPSOT
FANTASTIN ST |[VTEMALDYGFFHTGRFAEN YRSTFGELPSOT

SPONSORS | Find motifs | | Tree | | Histogram ' | Clear form |

HELP
_n atifs must match |T o of sequences, [¥ Draw score cantours
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Histogram of Amino Acid Frequencies
(http://motif.stanford.edu/emotif/)

M o EMOTIF MAKER
A EMOTIF SEARCH
EMOTIF SCAN

3IMOTIF

‘ H S i 5
! | I
! T
i |8 [ T1 [
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eMOTIF Dendrogram
(http://motif.stanford.edu/emotif/)

BIOCHEMISTRY, STANFORD UNIVERSITY EMOTIF 5CAN
o SMOTIF

Tree caleulation by Tom W, Java by Craig Newvill-Manning

P MOTIE

| IVDIANMEAGE S305TF T STRREFGCTE 304
IVDIAMEAGE 530 STF TR STRRRFGCTE S04
— IVDIAMEAGE 350 3TFTOSTREEFGCTR SRS
TFDIAMDLGTY 300TE SEYFREQFDETESDY
IIDTASEWGIRSESALVEGTREQFNEAPSET
ITEIALDYGFLHLGEF AENTR SAFGELPSDT
ITETALDYGFLHLGEF AENTE SAFGELEP SDT
ITEVALDYGFLHLGEF AEE TR STFGELPSDT
VTENMALDTGFFHTGREF AENTR STFGELE SDT
YIEIALDYGFFHTGRF AENTR STFGELPSDT
VTE LAORWGFLHVGEF AGETEQTEF GVSPSED
VEDAAMOWGE WHLGOF ATDTOOLE SERPSLT
ToATSTHRGEWYYEF SPGIAPALLGIPAHE
IAEISNSVGE SDELAF SEAFENTFGESPSEF
TS TANIVGTEDSFTE SEAFERTSGASPSTT
VGEVADTLNFFDSFHF SEAFEHEFGTAP SAY
VTDIAYRCGE SDSNHF STLEREEFNWSFRD I
VTELAYRCGEGDSNHF STLEREEFNWSFRD I
NYSTYATRVGTSPAHF STAFRERTGISPSET
VEEVAHACGEVDSNTFCRLFRENTERSEPSET
—,
—
© Doug Brutlag, 1999




© Doug Brutla

eMO/Tlg EMOTIF MAKER
A
The score represents the number of bits saved if the sequences were transmitted with

respect to the motif. For practical purposes, though, just the ranking is significant.

score matches expected motif

W7l 3 10-2 'a.[m]..[w]....g[ﬂwy] ..... FlPiaind [=t]p. . [Fwy]

W1 31 10-2 ‘l.[m]..[w]....g[ﬂwy] ..... A A =t1p.. [Fuy]

Ya7 3l 10-2 a.[m]..[w]....g[ﬂwyj ..... S =tp.. [Fy]

923 29 102 &g, . g T o F e [=t]p. . [Fwy]

95 28 102 Q] T e oo afee Fenn. [ast]p. . [Fuy]

Wiz EF 10+ q[ihr]..[W]....g[Filw]....Dw_',']F...F ...... [=t]p. . [Filvy]

Ylh 2 10+ Q [ilv]..[i%]....Q[Filuy]....[hy]F. o uFuunnn. [=t]p. . [Fuy]

B9 Eh 10+ e\[ihr]..[w]....g[Filw]....;.'F...F ...... [=t]p. . [Fuy]

B 2d 1074 'a.[m]..[w]....g[me]....yF...F ...... =t]p.. [Fy]

Bl 23 104 & L riv]. L gFN T e e [=t]p.. [Fwy]

HlE 2 10-4 Q.[nu]..[w]....g[Fy]....nqy]F...F ...... [=t]p. . [Fuy]

#1121 10-4 G\[ihr]..[iw]....g[Fy]....my]F...F[kr] ..... [=t]p. . [Filvy]

7r3 2l 10-4 Q [iv]..[iv][Gst]...G[F¥]-.... fo. [FyI0kr]. . [Fy]. . [5tDp. ..

fiz2 14 10-% Q[nu]..[w] [05t]...g[Filvy].s..[hy]F...[F¥]...[Fy]..[5t]p. ..
Thb 18 10-2 q.[mr]..[w] [zt]...0[Filvy].s..vF o  [FY]. . [FY]. . tp. L.

s 17 10-6 Q [ilv]..[iv][@s]...q[Filvy].2. [0=] (h¥]F. .. [Fy]... [Fy]..[Et]p...




Total Number of eMOTIFsS In
The eMOTIF-Search Database

Specificity
Database # Alignments | 1010 E 108 1077 10° | Total
BLOCKS | 3363 | 5415 5049| 4,796 4,511| 4,207|23,978
PRINTS 3,504 | 5,893| 5,505 5,180| 4,796| 4,398| 25,772
Total 7,867 [11,308|10,554| 9,976| 9,307| 8,602 49,747

© Doug Brutlag, 1999
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ldenti

fying Protein Function with @éMOTIF Search
(http://motif.stanford.edu/emotif-search/)

M EMOTIF MAKER
EMOTIF SEARCH
EMOTIF SCAN

BIOCHEMISTRY, STANFORD UNIVERSITY
MOTIF

Craig G, Nevill-Manning, Thomas D), Wu, and Dauglas L, Emtlag,
Bivinformatics Group,

Enter SEqUence;

PRI R DL TR L N DL DI D s ) L

EL FP RHSAF SHNGNHGHHNNNNHNNN T AH00000055
00SOTO00QOHIT ST STSTTHICH IOPFGGYETOS SLSHRR
SRPPPRRPPPPOLRYRSEYEIDFMELEFGOT IGKGFFGE
VICRG W RETOVATE TTYROOFKTK SSLYMFONEYGIL SKL
RHPNYYF LGACT A5G EDHHC TV'T EYMG5G SLROFLTOH
FMLLEQNPHIRLKLALD TAKGMNYLHGHTPP ILHROL S SR
MILLOHN IDPKNPYY S 5RODTECK TSOFGL SRLKK EQAS
OMTOSYGE TP MAR EY FKG0SHS EK SOV Y5 YGMYLFELLT
SOEPQODMEPMKMAHLAAYES YRPP TPLTT S SKWKETLT
(CHOSNPDSRPTFEQ TIVHLE EMEDDGY 5 SFASYPYOTID

4h |

(2.5,
B ACPVESCDERFSRSDEL TRHIRIHTGOKPFOCRICMENFSRESDHL T THIR THTGERPEACTICGH

| Identify Protein || Clear form |

Spensored by National Library of Medicing and Smuthilline Beacham

© Doug Brutlag, 199¢



ldentifying Protein Function with @MOTIF Search

I
M EMOTIF MAKER
EMOTIF SEARCH

BIOCHEMISTRY, STANFORD UNIVERSITY
3IMOTIF

At a stringency of at least one in 1010 (no false positives expected) no matches,

At a stringency of at least one in 10° (no false positives expected) no matches,

At a stringency of at least one in 108 (no false positives expected)
Name  Description Motif Specificity
TYRKINASE TYROSINEKINASE CATALYTIC DOMAIN SIGNATURE & 17, .co : 1082
positions 1537-1552 o RPPIPLTTSSKEMEEILTQCRDSNPDSRPTRED ITVHLE EMEDOGY . . .

At a stringency of at least one in 107 (no false positives expected)
Name Description Motif Specificity
FROTEIN KINASE ATE Protern kanases ATP-binding region proteins, q hylrd[ilv].. .. [Filme] [ilmy] 10°7

positions 1414-1425 - « . AEGMNYLHGHTPP ILHROL S SRNILLOHN IDPKHPYY 55RO, . . 400

Q.wi...ggw 107
positions 1245-1255 e SOOHITSTSTATTNER IDPFGGYETO S 5L SHPPSRPPP. . .

At a stringency of at least one in 108 (expect one false positive)
Name Description Motif
FROTEIN KINASE ATE Proten kinases ATP-binding region proteins, q [Filmey]. [hy].d[Filme]. . .0, [Filme] [Filmvy]

positions 1412-1425 « o O LAKGMNYLHGWTPP TLHRODL S S RN IL LOHM IDPENPYYS 5RO . . .

© Doug Brutlag, 1999



Mapping Sequence Motifs to Structural Motifs
(http://motif.stanford.edu/3motif/)

EMOTIF

IDENTIFY
MO Tu.-
MOTIFS IN TH :::'::Hm

RD DIMEN ALION
,1..-.5 EMISTRY. STANFOp SI N HOME

Watif:
KR].F[ILIV]FILMV YD [DMN]. L

Celect

#|block : 13-33

#| ponserred

*| emotif -

#1all

lur '
e 1 o
#| rasmol 'aminag' color cade g
-

»
1

Bl ooy . | o\

%] all gray ( I A\j

#| chain : ;

*| ligands ‘
*| custormn coloring

wli ﬂ.l:ﬂ
b :::IJE_EE!-ﬁlliﬂE
=| ribban

@AB)e) | reset to defanlt



3MOTIF Labeling
(http://motif.stanford.edu/3motif/)




© Doug Brutlag, 1999

ORFs & ESTs In Proteomes

(http://motif.stanford.edu/genomes/)

_ Residues/ Total

Organism Proteome | ORFs
H. sapiens (ESTSs) 3,500,344 5,733
B. burgdorferi 359,448 1,258
M. jannaschii 450,513 1,680
A. fulgidus 675,579 2,409
M. thermoautotrophicum 527,376 1,869
Synechocystis 1,036,375 3,169
H. pylori 498,404 1,565
M. tuberculosis 953,064 2,936
B. subtilius 1,239,329 4,100
S. cerevisiae 2,906,567 6,218
E. coli 1,366,029 4,286
H. influenzae 511,253 1,697
C. trachomatis 323,614 899
M. pneumoniae 238,328 677
M. genitalium 170,576 467
H. sapiens 3,301,896 5,733
Total 18,058,695 | 44,696

Tl



Fraction of ORFs with Prosite Hits

Expected False Positives = Total Hits
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Fraction of ORFs with eéMOTIF Hits

Expected False Positives = Total Hits
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EMATRIX
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eMATRIX Maker
(http://motif.stanford.edu/ematrix-maker/)

2 MATRIX

LR : . eMATRIX MAKER
Themas D Wu, Craig G Newill-Manning, and Douglas L, Brutlag
, efMMATRIX SCAN
Enter aligned sequences:
B

L L LML 2 S I IRRR Ao S
TYDIAMEAG FTOSYRRRFGETR S04
VTOIAYRCGFSOSNHFSTLFRREFHYSPROT
WTELAYRCGFGOSMHFSTLFRREFNY SPROT
YFOISHRCGFGSHAYFCOY FIRE YNMTP SF
WFOISHRCGFG SMATYFCOARK RE YGMTP S0 F
ITETALDYGFLHLGRFAEN YRSAFGELPSOT
ITETALOYGFLHLGRFAENYRSAFGELPSOT
ITEVALDYGFLHLGRFAEK YRETFGELPSOT
WTEMALDYGFFHTGRFAENYRSTFGELPSOT
YTEMALDYaFFHTORFAENYRSTFGELPSOT

Make scoring matrix

© Doug Brutlag, 1999
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© Doug Brutlade#i

I

E

F b

JMATRIX

To paste this matrix into eMATRIX-SCAN, click here,

K
-39
g
£
56
-55
=15
5
-2h
-bE
-57
-12
-58
-2e
-38
-44
-84
-43
16
-18
-7
37
27
3
-45
-17
-19
-11
-84
18
7
-41

L

M

P

!

R5 T
-pl -58 1<
-19 7 15

-4 -24 1M

Voo
2l -6l

£ =28
-2 -4
16 -G53
-4 -bd
-4 -25
-11 -23
14 27

7 -4
-43 -36
-11 3@
ay Al
-1 -35
-2 -4
-45 -36
-3 -&¢
-12 -48
-5 -39
17 -3l
-57 -5l
-28 -b
-35 -4
-4 -2@
-18 -29
-58 -6i
18 1@
-43 -58
-8 -99
-5 -58
-27 -3l
-12 34

A

Y

I
-6
-15

28
-59
=57

4

a
-1%
-34
=59

-5
-33
11
-7
-23
-9
-45
-1
=12
=77
-23

B

1
-4/

-7

3
-5
-28
=22

149
-24

oD DD D DD IR DD DR DD EEDES DD DD S @3S =D =D E =S

oD DD D EDED DR DD 30D E DD S D ED DS S DD S =SS S E E




eMATRIX Search

[ MATRIX eMATRIX SEARCH

eMATRIX MAKER
eMATRIX 5CAN

Thomas D, Wu, Craiz G. Hevill-Manning, and Douglas L, Emtl&g

Desired signiﬁcance threshold: 10e |—:-3

Threshald on information: |E.EI A

Enter SEqUEnce:

HROLSSRNILLOANIDPKNPYY 55RO0TKCK ISOFGLSRLEKEQASOMTO SO TP YMAPEY FKGOSHSE
K SOV S YOMYLFELLT S0EPQOOMEPMEMAHLAAYES YRPPIPLTT 3 3EMKEILTQCHO SHPOSRPT FKD
ITYHLKEMEDQDY 55 FASVPYOT IOTGY YA,

JL

Fill in e:{ample
Clear form

| Search for function

ebMATRIX i3 based on minimal-risk s::m‘ing rmatrices, ﬂptimized far speed and ACCIITACY, Ta cite this
woark, use:

Thomas D, Wu, Craig G, Nevill-Manning, and Douglas L. Brutlag, "Minimal-risk scoring matrices for
sequence analysis”, Journal of Computational Biology, 1944, in press,
© Doug Brutlag, 1




eMATRIX Search Results
(http://motif.stanford.edu/ematrix-search/)

2 MATRIX

Rank Frob. Profile and Matching Segment

5.7R5e-12 PREG1AS0 TYROSIME KIWASE CATALYTIC DOMAIN SIGWATURE
72 SOVYSYOMYLFELLT SOEPQOOM e

J.876ee-11 ELOAZSYE Receptar tyrozine kinaze clazs II proteins.
43 EQASOMTOSYGE TP YMAPEY FKGD SHSEK SOV Y5 YGMY LFELLT SDEPQD) 53

T.203e-11 ELOAZ4A0 Receptar tyrosine kinase class III proteins.
89 EPQODMKPMEMAHLASYESYRPPIPLTT S SEWKEILTOCHDSNPOSRPTFEQT 142

5.5%6e-10 PRAGIAZE TYROSIME KIWASE CATALYTIC DOMAIN IGWATURE
116 TSSEMWKEILTOCWOSWPOSRRTE 139

4.,757e-09 ELBA7SAN Receptar tyrosine kinase class V proteins.
188 YRPPIPLTTSSKWKEILTQCWDSHPOSRPT RO ITVHLE EMEDQGY S5F 157

b.524e-A9 ELOALEYE Protein kingzes ATP-binding region proteins.
1K SOVYSYEMYLFELLT a7

T.247e-09 ELOAZSYF Receptar tyrozine kinasze claszs II proteins.
97 MEMAHLAAYESYRPPIPLTTSSKMKEILTOCWDSNPDSRPTREQT 142

Y,224e-09 ELOAZ4AF Receptar tyrosine kinase class III proteins.
42 KEQASOMTOSYGC TP YMAPEY FIKGD SMSER SDY S YOMYLFELLTSDE et

© Doug Brutlag, 1999



Fraction of ORFs with EMATRIX Hits

Expected False Positives = Total Hits

60%

50%

40% o

30% @

20%

10% o

0%

© Doug Brutlag, 1999



© Doug Brutlag, 1999

eMATRIX & Smith Waterman ldentify
/7% of Human Proteins

Tl



BLOCKS+ Is Based On Several
Protein Family Databases

PROSITE | ||| |BlockM ak%
PRINTS >

Pfam

ProDom —HH BlockM aker

DOMO /

© Doug Brutlag, 1999
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PSI-BLAST In Brief

1) Compare the guery sequence to database

2) Construct profile from significant similarities
3) Compare the profile to database

4) Repeat step 2 and 3 until convergence

Tl

© Doug Brutlag, 1999



PSI-BLAST Results Contain
Multiple Similar Regions

Major Steps:

1) Clustering
2) Alignment
3) Trimming

Tl

© Doug Brutlag, 1999



© Doug Brutlag, 1999

Clusters Are Organized Into Groups

E

|

Tl



Gaps Are Propagated To Make Alignment

SUBJECT1: M3QF DHPN | RLEGVWTKSRPVM

SUBJECT2: MKQL QHPRLVRLYAWTCE Pl Y

SUBJECT3: MKM GKHKNI | NLLGACTQDGPLY

=

© Doug Brutlag, 1999



Gapped Alignments Are Trimmed
to Form UnGapped Blocks

-F
-F
-F
-F
-F
-F
-F
-F
-F
-F
-F
-F

© Doug Brutlag, 1999



Edges Are Extended If Pass Test

D(1) = log, 20 +§) p.()log, p (1) > 2(bits)

VRRCDT-  LPLKWVAPESI FDKVYSTKSDVWSYGVLLVEI FSLGGSPYPGV- |- MD-E F
VRRGDT-  LPLKWVAPESI FDKVYSTKSDVWSYGVLLWEI FSLGGSPYPGV- |- MD-E F
VRKGD- A LIPLKWVAPETI FDRVYTI QSDVWSFGVLLVEI FSLGASPYPGV- il DE-
VRKGD- A LIPLKWVAPETI FDRVYTI QSDVWSFGVLLVEI FSLGASPYPGV- | DE-
VWKGNA LPVKWVAPESI FNCVYTFESDWABYGE FLWELFSLGSSPYPGM |- VD-
VRKGDT-  LPLKWVAPESI FDKI YSTKSDVWSYGVLLVEI FSLGGSPYPGV- |- MD-E F
VRKGD- A LIPLKWVAPETI FDRVYTI QSDVWSFGVLLVEI FSLGASPYPGV- | DE-
VWKGNA LPVKWAPES| FNCVYTFESDVWBYGE FLWELFSLGSSPYPGM (- V- S
VWKGNA LPVKWVAPESI FNCVYTFESDVW\BYGE FLWELFSLGSSPYPGM (- V- S
VWKGNA LPVKWVAPESI FNCVYTFESDVWBYGE FLWELFSLGSSPYPGM (- V- S
WKG- NA LIPVKWVAPESI FNCVYTFESDVW\GYG LLVWELFSLGSSPYPGM (- V- S
L

VWKGNA LPVKWVAPESI FSCVYTFESDVWBYGE FLWELFSLGSSPYPGM (- V- S
VSKGST - PVKWVAPESI FDNLYTTLSDVWSFG LLVEI FSLGGTPYPGV YD- S-
VRK- GSA LIPLKWVAPESI FDKVYTTQSDVWSFGVLLWEI FSLGASPYPGV- |1 NE-
VRK- GSA LPLKWVAPESI FDKVYTTQSDVWSFGVLLVEI FSLGASPYPGV- |1 NE-
VSKGST - LPVKWVAPESI FDNLYTTLSDVWSYGA LLVEI FSLGGTPYPGM - VDS
VSKGST - LIPVKWVAPESI FDNLYTTLSDVWSYGVLLVEI FSLGGTPYPGW - VDS
VSKGST - PVKWVAPESI FDNLYTTLSDVWSYA LLVEI FSLGGTPYPGWH - VDS
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Overlapping Blocks Are Merged

PLKWVAPESI FDKVYSTKSDVWSYGVLLVEI FSLGGSPYPGVQVDH
PLKWVAPESI FDKVYSTKSDVWSYGVLLWVEI FSLGGSPYPGVQVDH
PLKWVAPETI FDRVYTI QSDVWSFGVLLWEI FSLGASPYPGVKI DR
PLKWVAPETI FDRVYTI QSDVW\BFGVLLWEI FSLGASPYPGVKI DR
PVKWVAPESI FNCVYTFESDVWSYQ FLWEL FSLGSSPYPGWPVD-
PLKWVAPESI FDKI YSTKSDVWSYGVLLVEI FSLGGSPYPGVQVDH
PLKWVAPETI FDRVYTI QSDVW\BFGVLLWEI FSLGASPYPGVKI DR
PVKWVAPESI FNCVYTFESDWW\SYQ FLWELFSLGSSPYPGWPV- S
PVKWVAPESI FNCVYTFESDVW\BYG FLWEL FSLGSSPYPGWPV-
PVKWVAPESI FNCVYTFESDVWSYQ FLVELFSLGSSPYPGVWPV-
PVKWVAPESI FNCVYTFESDVWSYQA LLVELFSLGSSPYPGVPV-
PVKWVAPESI FSCVYTFESDVW\GYGE FLVEL FSLGSSPYPGVPV- S
PVKWVAPESI FDNLYTTLSDVWSFQ LLWEI FSLGGTPYPGM VDS
PLKWVAPESI FDKVYTTQSDVWSFGVLLVEI FSLGASPYPGVQ NE
PLKWVAPESI FDKVYTTQSDVWSFGVLLVEI FSLGASPYPGVQ NH
PVKWVAPESI FDNLYTTLSDVWSYQ LLWEI FSLGGTPYPGVWDS
PVKWVAPESI FDNLYTTLSDVWSYGVLLWEI FSLGGTPYPGVWDS
PVKWVAPESI FDNLYTTLSDVWSYQ LLWVEI FSLGGTPYPGVWDS

NN NN

Tl
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Overlapping Blocks Are Merged
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eBLOCKSs Summary

SWISS-PROT
79,449 Sequences

Filtered Target Set
51,266 Sequences

PSI-BLAST Searches
17,415

Final Number Of Seed Sequences

9,503

Final Number Of Groups
16,658

Final Number Of Blocks
74,396

Tl
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Comparing With BLOCKS+

IWAN\Y/ VAN
Compares PSSMs in Pairs Of Blocks

Blocks Contents
At Least One Common Seguence

Tl



eBLOCKSs Is More Comprehensive

BLOCKS+ eBLOCKSs
(9,498) (74,396)

=
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Web Access to eBLOCKS
(http://eblocks.stanford.edu)

O Netscape: eBLOCKs Home

¢ o A BN 2 £ 4 G &

Back Forward Eeload Horne Search Guide Irmages Frint  Security

v Metsite: \&E http:/ feblocks/

Enumeration of Blocks
From PSI-Blast Results

About eBLOCKs

Search By Accession

Search By Keyword

(iaciuan su and Douglas Erutlag
Erutlag Bicinformatics Group
Stanford University Search A Sequence
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An Entry From eBLOCKS

O Metscape: eBLOCK P29358G1B1

1=}
[

eBLOCK P29358G1E1

T »

¢ Sequence Logo

: A Fostieript File Will Be Generated. The Left Picture (GIF) Iz Hlustration Ondy.,
E{iﬂkh You Could Use Ghostscript To View Fostacript Files.
i1 ek | [About Sequence Logo]

¢ Links To Blocks+ And Source Documents
BLOCKS+ ELO07%64: PROSITE PRO0796

* All eBLOCEs From The Same Seed Sequence (1435 BOVIN)

1D 143E _BOVIN,;

AC P=9358G1E1

DE 14-3-3 PROTEIN BETA//ALPHA (FEOTEIN EINAGE C INHIEITOE FEOTEIN-1)
DE REIE-11..

EL vidth=27 seqs="/4

1438 TOBAC (049995 | 47 EENVYMAELAECQAERYEEMVEFMEEVE 18
1435 SOLTU{EF33784y. | &) EENVYMAELAEQAERYEEMVEFMEEYVY 13
fFass PEA (PAEZ6EY | 9] EENVYMAELAEQAERYEEMVEFMEEVE 15
1433 MEHCE [(FP33259) | 58] EENVYMAELAEQAFERYEEMVEFMEEVA 13
143C TOBAC [(P93343) | 9 EENVYMAELAEQAERYEEMVEFMEEVE 15
Cale|| 1430 AREATH [(Q01525% | ) EELVYMAELAECQARRYEEMVEFMEEVS 15
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An Entry From eBLOCKS

eBLOCK P29358G1B1

Tl



A Sample Keyword Search

Metscape: Search eBLOCKs Matching AMINE OXIDASE

Sequences Found With Keyword "AMINE OXIDASE"

These Are The Seed Sequences For eBLOCKs Relevant To Your Search.
Click On The Sequence(s) To Retrieve eBLOCKs.

AEP HUMAN:
AMILORIDE-SENSITIVE AMIMNE OXIDASE [COPPER-CONTAINING] PRECURSC
(DIAMINE OXIDASE) (DAO) (AMILORIDE-EINDING FROTEIM) (AEP) (HIS

AMO ECOLT
COFPER AMINE OXIDASE PRECURSOR (EC 1.4.3.6) (TYRAMINE OXIDASE)
OXIDASE) .

AMO PICAN:

FEROXISOMAL COPPER AMIME OXIDASE (EC 1.4.3.6) (METHYLAMINE OXI

AQFA BOVIN:

AMINE OXIDASE [FLAVIN-CONTAINING] & (EC 1.4.3.4) (MONOAMINE O

AOFN ASPNG:

MONOAMINE OXIDASE N (EC 1.4.3.4) (MAO-N).

About eBLOCKs Search By Accession

Search By Keyword Search A Sequence
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£ Metscape: Sequence Search Result

eBLOCEs search results for: Sample Query Sequence

Jpecificity eBLOCE Hotif

8.570e-22 P29358G1E2 1..e[de]r.1[ilv]=. .vkn.[

43--76 VEFMEKVSAMADSEE LTVEERNLLSVAYENVIGARRASYT
14-3-3 PROTEIN BETA/ALPHA (PROTEIN EINASE C INHIBITOR FR
(ECIP-1).

1.621e-18 P2935851E8 [dEed

185——226 PPTHPIRLGLALNFS YFYYEILNSPDRACHL
14-3-3 PROTEIN BETA/ALPHA (PROTEIN EINASE C INHIBITOR PR
(ECIP-1) .

1.660e-15 P2935851B5 [de]...f. . k[ilmv][skq]gd]

122—142 LELLDTRLIPSASSG DSKVFYLEMEGDYHRY
14-3-3 PROTEIN BETA/ALPHA (PROTEIN EINASE C INHIBITOR PR
(ECIP-1) .

2. 399e-13 P2935851B9 imgl[fly].dn[fly]t.w

226——235 ELDTLGEESYEDSTL IMQLLRDMLTLW TSD
14-3-3 PROTEIN BETA/ALPHA (PROTEIN EINASE C INHIBITOR PR
(ECIP-1) .

6. 7845-13 P2935851B1 [ilv]..[2s].[ilv][as].[e

12——-32 ... MaAAHTPREEN VYMAKLAEQAERYEEMVEFM EKY
14-3-3 PROTEIN BETA/ALPHA (PROTEIN EINASE C INHIBITOR PR
(ECIP-1).




