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Functional Genomics

“Inductive reasoning, based on the
integration of biological and
sequence knowledge, should enable
sequence and functional data to be
combined in a productive way”’

.0
Antoine Danchin

« From Protein Sequence to Function

Current Opinion in Structural Biology 9:363-367,1999

BIOINFORMATICS , APRACTICAL GUIDE TO THE
ANALYSIS OF GENES AND PROTEINS

Eds AD Baxevanis & FF Ouellette

Publisher Wiley-Interscience, New York, 1998

CURRENT OPINION IN STRUCTURAL BIOLOGY
VOL 9, #3 June 1999

PROTEOME RESEARCH: NEW FRONTIERS IN FUNCTIONAL GENOMICS
Eds MR Wilkins, KL Williams, RD Appel and DF Hochstrasser
Publisher Springer, Berlin 1997

European Science Foundation Website

http://www.functionalgenomics.org.uk/sections/programme/index.htm
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Microarray Analysis
http://genome-www4.stanford.edu/cqi-bin/sfgf/home.pl

The Transcriptional Program in the Response of Human
Fibroblasts to Serum. lyer et al. Science 283:83

Results for cyclin mMRNA expression
http://genome-www.stanford.edu/serum/

Molecular characterisation of soft tissue tumours: a
gene expression study. Nielsen TO etal
Lancet. 2002 Apr 13;359(9314):1263-4.

http://genome-www.stanford.edu/sarcoma/
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SEREX > ]

J Exp Med 1998 Jan 19;187(2):265-70

Simultaneous humoral and cellular immune response against
cancer-testis antigen NY-ESO-1: definition of human
histocompatibility leukocyte antigen (HLA)-A2-binding
peptide epitopes. Jager E, et al

Proc Natl Acad Sci U S A. 2001 Dec 4;98(25):14571-6.

Role of SEREX-defined immunogenic wild-type cellular
molecules in the development of tumor-specific immunity.
Nishikawa H,
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Sequence--->Structure------ > [Function]

MPWGRRPTWL LLAFLLVFLK ISILSVTAWQ TGNCQPGPLE RSERSGTCAG PAPFLVFSQGKSISRIDPDG TNHQQLVVDA GISADMDIHY
KKERLYWVDV ERQVLLRVFL NGTGLEKVCNVERKVSGLAI DWIDDEVLWYV DQQNGVITVT DMTGKNSRVL LSSLKHPSNI
AVDPIERLMFWSSEVTGSLH RAHLKGVDVK TLLETGGISV LTLDVLDKRL FWVQDSGEGS HAYIHSCDYEGGSVRLIRHQ ARHSLSSMAF
FGDRIFYSVL KSKAIWIANK HTGKDTVRIN LHPSFVTPGKLMVVHPRAQP RTEDAAKDPD PELLKQRGRP CRFGLCERDP KSHSSACAEG
YTLSRDRKYCEDVNECATQN HGCTLGCENT PGSYHCTCPT GFVLLPDGKQ CHELVSCPGN VSKCSHGCVL TSDGPRCICP AGSVLGRDGK
TCTGCSSPDN GGCSQICLPL RPGSWECDCF PGYDLQSDRKSCAASGPQPL LLFANSQDIR HMHFDGTDYK VLLSRQMGMV FALDYDPVES
KIYFAQTALKWIERANMDGS QRERLITEGV DTLEGLALDW IGRRIYWTDS GKSVVGGSDL SGKHHRINQERISRPRGIA VHPRARRLFW
TDVGMSPRIE SASLQGSDRV LIASSNLLEP SGITIDYLTDTLYWCDTKRS VIEMANLDGS KRRRLIQNDV GHPFSLAVFE DHLWVSDWAI
PSVIRVNKRTGQNRVRLQGS MLKPSSLVVV HPLAKPGADP CLYRNGGCEH ICQESLGTAR CLCREGFVKAWDGKMCLPQD YPILSGENAD
LSKEVTSLSN STQAEVPDDD GTESSTLVAE IMVSGMNYED DCGPGGCGSH ARCVSDGETA ECQCLKGFAR DGNLCSDIDE CVLARSDCPS
TSSRCINTEGGYVCRCSEGY EGDGISCFDI DECQRGAHNC AENAACTNTE GGYNCTCAGR PSSPGRSCPDSTAPSLLGED GHHLDRNSYP
GCPSSYDGYC LNGGVCMHIE SLDSYTCNCV IGYSGDRCQTRDLRWWELRH AGYGQKHDIM VVAVCMVALYV LLLLLGMWGT
YYYRTRKQLS NPPKNPCDEPSGSVSSSGPD SSSGAAVASC PQPWFVVLEK HQDPKNGSLP ADGTNGAVVD AGLSPSLQLGSVHLTSWRQK
PHIDGMGTGQ SCWIPPSSDR GPQEIEGNSH LPSYRPVGPE KLHSLQSANGSCHERAPDLP RQTEPVK

Crystal structure of F1 ATPase
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3D-Structural data on ATP Synthase reveals a
miniscule engine

By Hongyun Wang and George Oster, University
of California, Berkeley (see Nature 396, 279-282
(1998)).

Protein pumps

FO_ATPase
F1_ATPase
F1 FO_ATPase

Cellular organelles; mitochondria, glycogen, rough endoplasmic reticulum with
ribosomes on surface (liver cell).

http://www.cat.cc.md.us/courses/biol41/lecguide/unitl/eustruct/dkmito.html
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Reversible Pump
Driven by ATP or
lon Gradient

X+

Inner mitochondrial membrane N~
9 9 R

ATP

X+
ADP + Pi

Proton Pump

The F1IFO_ATP_synthase is a small
molecular motor in which catalytic
site events in the F1 part are coupled
to proton translocation in the FO part
by rotation of the mobile domain or
crankshaft within the protein complex.

http://www.molbio.uoregon.edu/home97/capaldi.html
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F1 ATPsynthase animation
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Botation of v relative to e & P
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F1_ATPsynthase Motor driving fluorescent rod
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Botation of v relative to e & P
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F1-ATP SYNTHASE

http://rsb.info.nih.gov/NeuroChem/biomach/ATPsyn.html <

FI, 1 Mediel for the stuciure of E, aoli FF,, Left, comphéte complex; right, comples cut in half.
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Consensus Phosphorylation site

Recognized by GSK-3beta
Aberle et al EMBO J 16:,3797-3804

see also F-Box listing in PFAM

http://pfam.wustl.edu/cgi-bin/getdesc?name=F-box

MOTIFS AND DOMAIN SITES

Pfam: http://pfam.wustl.edu/

Prosite:
http://www.expasy.ch/cgi-bin/prosite-search-ac?PDOC50001

SH2 ...SRC HOMOLOGY
DOMAIN

PROSITE CROSS REFERENCES PS50001; SH2

The Src honplogy 2 (SH2) donmin is a protein donamin of about 100 ani no-acid
residues first identified as a conserved sequence region between the
oncoproteins Src and Fps [1]. Sinmilar sequences were |ater found in many other
intracel lul ar signal -transducing proteins [2]. SH2 donmins function as
regul atory nodules of intracellular signalling cascades by interacting with
high affinity to phosphotyrosine-containing target peptides in a sequence-
specific and strictly phosphoryl ati on-dependent manner [3,4,5,6].

13
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sl A

Techniques for the Prediction of Tertiary Structure

° ab initio Modelling @

o Comparative Modelling
° Fold Recognition (Threading)

See  Sternberg et al
Curr Opin Struct Biol vol 9:368-373, 1999
(http://www.bmm.icnet.uk)
& CASP4 Home Page

Third Community Wide Experiment on the Critical Assessment of Techniques for

Protein Structure Prediction

http://predictioncenter.linl.gov/casp4/
http://predictioncenter.linl.gov/casp5/Casp5.html

ab initio Secondary Structure Prediction

Method 1 === —
Method 2 == === = =
Method 3 |
Method 4 = == — —m—e==—== —
Method 5 |
Method 6

Target (top row): helices - PURPLE , strands - GREEN
Model (second row): helices - PURPLE , strands - GREEN
Residues not predicted (third row): BLACK

14
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Gat hering

HWM bui | d
HWM bui | d
HWM bui | d
Ref erence
Ref erence
Ref erence
Ref erence
Ref erence
Ref erence
Ref erence
Ref erence

nunber :

Accessi on
Definition:
Aut hor :

Ali gnnent net hod of seed:
Sour ce of seed nenbers:

cutoffs:

Trusted cutoffs:

Noi se cutoffs:

conmand | i ne:
conmand | i ne:
conmand | i ne:

Nurber :
Medl i ne:
Title:
Title:
Title:
Aut hor :
Aut hor :
Locati on:

>

MOTIF SEARCH ...PFAM
---->http://pfam.wustl.edu/cgi-bin/getdesc?name=EGF

Pfam entry: EGF

PF00008

EGF-1i ke donain

Bat eman A, Sonnhammer ELL

Cl ust al w_manual

Swi ssprot _feature_table

24.7 10.6

24.70 10. 60

24.60 39.80

hmbui I d - F HW SEED

hmtal i brate HW

hmtal i brate --seed 0 HW

(1]

96222301

Sol ution structure of a pair of calcium binding epidermal
growm h factor-1ike domains: inplications for the Marfan
syndronme and ot her genetic disorders.

Downi ng AK, Knott V, Werner JM Cardy CM Canpbell ID,
Handf ord PA;

Cel | 1996; 85: 597- 605.

Sequence has 3D-coordinate entry in “PDB”

Research Collaboratory for

STRUCTURAL BIOINFORMATICS

Rutgers - SDSC - NIST Comments Home

Protein Coordinate Databases

http://www?2.ebi.ac.uk/dali/
http://scop.berkeley.edu/

http://www.rcsb.org/pdb/

15
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SCOP ENTRY FOR EGF

1EGF Growth Factor date Oct 01, 1991

authors G.T.Montelione, K.Wuthrich, H.A.Scheraga

compound source

Mouse (Mus Musculus)

method NMR

note is a representative structure

Data retrieval

Asymmetric unit, PDB entry: [header only] [complete with coordinates] [Save to disk] Likely Quarternary Molecular Structure

file(s) for LEGF NMR restraints (legf.mr.Z), size 17 Kb Retrieve 1EGF in mmCIF format
View 1EGF in 3D

MDL's Chemscape Chime (Install Chime freeware) This is good for easiest viewing of basic structure.
RasMol (Install RasMol freeware) Here's help on how to use RasMol.

Visual 3D analysis of 1IEGF

STING, shows the sequence and maps the locations of sequence residues or residue ranges onto the 3D structure.

Functional Searching >

MVEMLPTAI L LVLAVSWAK DNATCDGPCG LRFRQNPQGG VRI VGGKAAQ HGAWPWWSL
Q FRYNSHRY HTCGGSLLNS RVWLTAAI_IT VCKNNVHDWR LVFGAKEI TY GNNKPVKAPL
QERYVEKI | | HEKYNSATEG ND ALVEI TP PI SCGRFI GP GCLPHFKAGL PRGSQSCWA

GWGYI EEKAP RPSSI LMEAR VDLI DLDLCN STQWYNGRVQ PTNVCAGYPV GKI DTOQGDS
GGPLMCKDSK ESAYWVG T SWEVGCALAK RPG YTATWP YLNW ASKI G SNALRM QSA
TPPPPTTRPP Pl RPPFSHPI SAHLPWFQP PPRPLPPRPP AAQPPPPPSP PPPPPPPASP
LPPPPPPPPP TPSSTTKLPQ GLSFAKRLQQ LI EVLKGKTY SDGKNHYDVE TTELPELTSTS*

PFAM-->PROSITE http://pfam.wustl.edu/

16
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Pfam 4.0 (St. Louis) : Home | Analyze a sequence | Browse alignments |

Text search | Swisspfam | Help | D>

Starting search. Estimated time: 13 seconds. Please wait...
Pfam HMM search results
[Go here for an explanation of the format of the results]

Model Seg-from  Seg-to HMM-from HMM-to Score E-value
" trypsin 43 285 1 258 323. 3.2e-93

trypsin: domain 1 of 1, from43 to 285: score 323.1, E = 3.2e-93 D
-> | vGGr eaqpgsf gPwgvsl gi rggsg. srkhf CGGsLi senwWLTAA
| vGG+ aq+g++ Pwtvsl gi + +++ r +h+CGGsL++++WLTAA
query 43 | VGEKAAQHGAW PWWSLQ FR- YNsHRYHTCGGSLLNSRW/LTAA 87

HCvsgssakassyrvsvrl Gehnl stsegt. . ... eqkf pveryii vHpn
HC+ g + ++++r+ ++G+ +++ + ++ + + ( ++ve+ i +H++

query 88 HCFVG KNNVHDWRL- - VFGAKEI TYGNNKpvkapLQERYVEK- | | | HEK 133

Ynsdt | dngaYdnDi ALI kLsspcvt | sdt vr pi cLPst vt asddl pvG
Yns t + nDi AL+++++p ++++ +++p cLP + + + +

query 134 YNSATEG - - - - NDI ALVEI TPP- | SCGRFI GPGCLPHF- - KAGLPRGSQ 175

t ct vsGAGr rt knngapl sdvLgevnvpl vsneeCr sayeyggr dkkef v
+C+V+GNG+ +++ +++s++L+e+ v | ++ + C+s ++y+gr v

query 176 SCWAGNGY- | EEKAPRPSSI LMEARVDLI DLDLCNSTQWYNGR- - - - - V 219

17
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[LIVM]-[ST]-A-[STAG]-H-C
acrosin

http://www.expasy.ch/cgi-bin/niceprot.pl?P10323

FT ACT_SITE 88 88 CHARGE RELAY SYSTEM
FT ACT_SITE 142 142 CHARGE RELAY SYSTEM
FT ACT_SITE 240 240 CHARGE RELAY SYSTEM

MOTIF AND DOMAIN IDENTIFICATION SITES

<

Subcellular localization and transmembrane signals

PSORT http://psort.ims.u-tokyo.ac.jp/ ................signal seq

NNPSL http://predict.sanger.ac.uk/nnpsl/ ...signal seq

SignalP http://www.cbs.dtu.dk/services/SignalP ..... signal seq

TMHMM  http://www.cbs.dtu.dk/servicess TMHMM transmemb seq

18
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L > |
PREDICTION OF SIGNAL SEQUENCE CLEAVAGE SITES

MAGPLRAPLLLLAILAVALAVSPAAGSSPGKPPRLVGGPMDASV
EEEGVRRALDFAVGEYNKASNDMYHSRALQVVRARKQIVAGV
NYFLDVELGRTTCTKTQPNLDNCPFHDQPHLKRKAFCSFQIYAVP
WQGTMTLSKSTCQDA l

SignalP V1.1
World Wide Web Prediction Server
Center for Biological Sequence Analysis
Nielsen H ,Brunak S & von Heijne G
Protein Engineering vol12:3-9(1999)

SignalP V1.1 World Wide Web Server

« Explanation of the output
Human cystatin ¢ seq

Si gna| P predi CLi ONS ****khkkxkhkkkhxkhkkhkkhhsk

Usi ng networks trained on euk data

>WEBSEQUENCE length = 146

# pos aa C S Y
1 ™M 0.012 0.935 0.000
2 A 0.012 0.958 0.000
3 G 0.015 0.959 0.000
4 P 0.012 0.959 0.000
5 L 0.012 0.961 0.000
6 R 0.011 0.970 0.000
7 A 0.014 0.972 0.000
8 P 0.014 0.972 0.005
9 L 0.012 0.977 0.017
10 L 0.012 0.978 0.024
11 L 0.013 0.975 0.034
12 L 0.014 0.978 0.044
13 A 0.015 0.978 0.053
14 | 0.021 0.974 0.072
15 L 0.015 0.963 0.067
16 A 0.025 0.965 0.092
17 VvV 0.072 0.946 0.171
18 A 0.025 0.967 0.106
1

0 189 0 98”2 0 312
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Human A33 seq
«Explanation of the output

# pos aa C
1 M 0.012
2 \Y 0.012
3 G 0.012
4 K 0.015
5 M 0.012
6 W 0.012
7 P 0.011
8 \Y 0.012
9 L 0.012
10 W 0.012
11 T 0.012
12 L 0. 017
13 C 0.015
14 A 0.033
15 vV  0.019
16 R 0.020

COOOOOOOO0000000O

>WEBSEQUENCE | ength = 120

S

939
954
950
947
955
959
945
944
965
985
988
960
964
903
789
794

OO0 0O000000

SignalP V1.1 World Wide Web Server

SI gnal P predl ctl ons LEEE R R R R EEEEEEEEEEEEEEEES]
Usi ng networks trained on euk data

012
015
019
029
033
041
047
054
059
064
070
088
087
136
107
112

[ <]

Unkown N-terminal sequence

http://pfam.wustl.edu/hmmsearch.shtml

RPCQCNDNIDPNAVGNCNRLTGECLKCIYNTAGFYCDRC
KEGFFGNPLAPNPADKCKA
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Domain structure of proteins in the laminin_Nterm Seed alignment
LMG1 MOUSE P02468 LAMININ GAMMA-1 CHAIN PRECURSOR
(LAMININ B2 CHAIN).

http://www.rcsh.org/

Search for laminin

Select 1TL
o
date Jan 26, 1996

Glycoprotein

title  Le (Laminin-Type Egf-Like) Module Giii4 In Solution At Ph 3.5
And 290 K, Nmr, 14 Structures

authors R.Baumgartner, M.Czisch, U.Mayer, E.Poschl, R.Huber,
R.Timpl, T.A.Holak
compound source

<

Laminin effects cell morphology, movement and survival

n
o
=3
o

n
o
T
o
=]

i -
o o
T T
8 8 3
DNA synthesis (% labeled nuclei) -O-

o
T
(=]

Apoptosis (% labeled nuclei) W

(=}

T r
0 1000 2000
Adhesive island area (um?)

Geometric Control of Cell Life
and Death Christopher S. Chen,
Milan Mrksich, Sui Huang,
George M. Whitesides, and
Donald E. Ingber Science 1997

May 30; 276: 1425-1428.
Integrin signalling A/
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Search for Transmembrane Helix......
http://www.cbs.dtu.dk/servicess TMHMM-2.0

MVGKMWPVLW TLCAVRVTVD AISVETPQDV LRASQGKSVT
LPCTYHTSTS SREGLIQWDKLLLTHTERVYV IWPFSNKNY
HGELYKNRVS ISNNAEQSDA SITIDQLTMA DNGTYECSVS
LMSDLEGNTK SRVRLLVLVP PSKPECGIEG ETIIGNNIQL
TCQSKEGSPT PQYSWKRYNILNQEQPLAQP ASGQPVSLKN
ISTDTSGYYI CTSSNEEGTQ FCNITVAVRS PSMNVALYVG
IAVGVVAALI 1IGITYCCC CRGKDDNTED KEDARPNREA
YEEPPEQLRE LSREREEEDDYRQEEQRSTG RESPDHLDQ

probakbility

A33 TMHMM results

# Length: 319 4
# Log-odds: 16.724199 bits

VEBSEQUENCE TMHWML. 0 out si de 1 234

VEBSEQUENCE TVHWML. 0 TWVhel i x 235 257

VEEBSEQUENCE TMHMML. 0 i nsi de 258 319

THHMM posterior probabilities for HEBSEQUEMCE
T T T T T T

1.2 b transmembrane — |
b inside —

L
8.5
0.6 |
8.4
8.2
o] L I, L L A || |

Se 1gg 158 z2ee 258 208
position

CRC-CGF Bioinformatics Course
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ABL1_HUMAN

Input Sequence
QUERY (1130 aa)

MLEI CLKLVG CKSKKGLSSS
KENLLAGPSE NDPNLFVALY
EAQTKNGQGW VPSNYI TPVN
VRESESSPGQ RSI SLRYEGR

PSORT II...... ABELSON TYROSINE KINASE

SSCYLEEALQ RPVASDFEPQ GLSEAARVWNS
DFVASGDNTL SI TKGEKLRV LGYNHNGEWC
SLEKHSWYHG PVSRNAAEYL LSSG NGSFL
VYHYRI NTAS DGKLYVSSES RFNTLAELVH

HHSTVADGLI TTLHYPAPKR
GQYGEVYEGV VKKYSLTVAV
LLGVCTREPP FYI | TEFMIY
MEYLEKKNFI  HRDLAARNCL
FPI KWTAPES LAYNKFSI KS
LLEKDYRVMER PEGCPEKVYE
S| SDEVEKEL GKQGVRGAVS
PHSKGQGESD PLDHEPAVSP
GEEEGGGSSS KRFLRSCSAS
SALI KKKKKT APTPPKRSSS
LDTADPAKSP KPSNGAGVPN
TFGGHKSEKP ALPRKRAGEN
| MESSPGSSP PNLTPKPLRR
VTPTSKAGSG APGGTSKGPA
PPPAASAGKA GGKPSQSPSQ
PGEGLKKPVL PATPKPQSAK
AFI PLI STRV SLRKTRQPPE
ASHSAVLEAG KNLYTFCVSY
PATAGSGPAA TQDFSKLLSS

NKPTVYGVSP NYDKVEMERT DI TMKHKLGG
KTLKEDTMEV EEFLKEAAVM KEI KHPNLVQ
GNLLDYLREC NRQEVNAWL LYMATQ SSA
VGENHLVKVA DFGLSRLMIG DTYTAHAGAK
DWWFGVLLW EI ATYGVBPY PA DLSQVYE
LMRACWOWNP SDRPSFAEI H QAFETMFQES
TLLQAPELPT KTRTSRRAAE HRDTTDVPEM
LLPRKERGPP EGGLNEDERL LPKDKKTNLF
CVPHGAKDTE VRSVTLPRDL QSTGRQFDSS
FREMDGQPER RGAGEEEGRD | SNGALAFTP
GALRESGGSG FRSPHLVKKS STLTSSRLAT
RSDQVTRGTV TPPPRLVKKN EEAADEVFKD
QVTVAPASGL PHKEEAEKGS ALGTPAAAEP
EESRVRRHKH SSESPGRDKG KLSRLKPAPP
EAAGEAVLGA KTKATSLVDA VNSDAAKPSQ
PSGTPI SPAP VPSTLPSASS ALAGDQPSST
RI ASGAI TKG VWWLDSTEALC LAl SRNSEQV
VDSI QQVRNK FAFREAI NKL ENNLRELQ C
VKEI SDI VQR

k=9/23

87.0 Y%ucl ear

4.3 %
4.3 %

4.3 %

prediction for QUERY is

Results of the k-NN
Prediction

pl asma nenbr ane
vesicl es of
secretory
system

cyt oskel et al

nucl eus

PSORTILI......... FUMARATE HYDRATASE
FUMH_HUMAN

Input Sequence
QUERY (510 aa)

MYRALRLLAR
RI EYDTFGEL
RAAAEVNQDY
MWNEVI SNR
| EVHEVLLPG
YVQQUKYAMT
TGLPFVTAPN
SGLGELI LPE
GHFELNVFKP
ESLMLVTALN
VKPKDMLGPK

SRPLVRAPAA ALASAPGLGG AAVPSFWPPN AARNVASQNSF
KVPNDKYYGA QTVRSTMNFK | GGVTERWPT PVI KAFG LK
GLDPKI ANAI  MKAADEVAEG KLNDHFPLVW WQTGSGTQIN
Al EMLGGELG SKI PVHPNDH VNKSQSSNDT FPTAMHI AAA
LQKLHDALDA KSKEFAQ | K | GRTHTQDAV PLTLGQEFSG
RI KAAMPRI'Y ELAAGGTAVG TGLNTRI GFA EKVAAKVAAL
KFEALAAHDA LVELSGAMNT TACSLMKI AN DI RFLGSGPR
NEPGSSI MPG KVNPTQCEAM TMVAAQVMGN HVAVTVGGSN
MM KNVLHSA RLLGDASVSF TENCVWWG QA NTERI NKLWN
PHI GYDKAAK | AKTAHKNGS TLKETAI ELG YLTAEQFDEW

Results of Subprograms

a new signal peptide prediction nethod
N-region: length 10; pos.chg 3; neg.chg O
Hregion: length 1; peak value -9.10

PSG score: -13.50

PSG

von Heijne's nethod for signal seq.
GvH score (threshold: -2.1): -3.16
possi bl e cl eavage site: between 31 and 32

recognition

>>> Seens to have no N-termi nal signal peptide

<

Results of the k-NN
Prediction
78. 3%

8.7 %
8.7 %
4.3 %

m tochondri al

cytopl asm ¢
nucl ear
pl asma nenbr ane

Prediction for QUERY i g

m t ochondri al
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<

PSORTII.....ALCOHOL DEHYDROGENASE GAMMAL1

ADHG_HUMAN Results of the k-NN

Input Sequence Prediction
QUERY (374 aa)

33.3 % endoplasmc

STAGKVI KCK AAVLVEELKKP FSI EEVEVAP PKAHEVRI KM VAAG CRSDE reticul um

HWSGNLVTP LPVI LGHEAA G VESVGEGY TTVKPGDKVI PLFTPQCGKC|
RI CKNPESNY CLKNDLGNPR GTLQDGTRRF TCSGKPI HHF VGVSTFSQYT
VVDENAVAKI DAASPLEKVC LI GCGFSTGY GSAVKVAKVT PGSTCAVFGL
GGVGELSVWMS CKAAGAARI | AVDI NKDKFA KAKELGATEC | NPQDYKKPI
QEVLKEMIDG GVDFSFEVI G RLDTMVASLL CCHEACGTSV | VGVPPDSQN
LSI NPMLLLT GRTWKGAI FG GFKSKESVPK LVADFMAKKF SLDALI TNI L
PFEKI NEGFD LLRSGKSI RT VLTF

.2 % mtochondrial
22.2 % cytoplasm c
.1 % Golgi

.1 % nucl ear

Prediction for QUERY is

endopl asm ¢
reticulum

Results of Subprograms
*** \Wrning: 1st aa is not nethyonine

PSG a new signal peptide prediction nethod
N-region: length 10; pos.chg 3; neg.chg 0
Hregion: length 55 peak value -1.94
PSG score: -6.34

GvH:  von Heijne's nethod for signal seq. recognition
GvH score (threshold: -2.1): -10.00
possi bl e cl eavage site: between 48 and 49

<

Metabolic Databases

http://biocyc.org/

See Trends in Biochemical Sciences 23:114-11(1998)
EcoCyc http://biocyc.org/ecocyc/
KEGG http://www.genome.ad.jp/kegg/
ENZYME http://www.expasy.org/enzyme/
METACYC http://biocyc.org/metacyc/

See also: Cell signaling alliance
http://www.cellularsignaling.org/
Signal Transduction Knowledge Environment

http://stke.sciencemag.org/
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Molecular Pathology Resources <

http://www.icr.ac.uk/molcarc/teams/molpath.html

National Centre for Biotechnology Information
http://www.ncbi.nlm.nih.gov/

GeneSand Diseases [ OMIM ]
http://v\ng.ncbi.nIm.nih.gov/entrez/query.fcgi?db=OMIM
http://www.ncbi.nlm.nih.gov/disease/

Cancer

http://www.ncbi.nlm.nih.gov/disease/Cancer.html

Colon Cangar http://www.ncbi.nlm.nih.gov/disease/Colon.html

MLH1...DNA Mismatch repair enzyme

<

OMIM [ Online Mendelian Inheritance in Man ]
Review of Colon Cancer Biology and Medicine

http://www.ncbi.nlm.nih.gov/htbin-post/Omim/dispmim?114500
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PROTEOME : 2D-GEL DATABASES

SWISS-2DPAGE Map Selection

Colorectal_epithelial_cells

http://www.expasy.ch/cgi-bin/mapl

Protein Relational

Database

Protein
Sequence

Hnmnlngue
in PDB?

Three dimensional
Protein model

Expetimental
Data
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Regulatory DNA Sequences
Given a single DNA sequence common applications are - to identify
restriction enzyme cutting sites, to aid in various cloning experiments;
to identify transcription factor sites to further the understanding of gene
regulation; and to translate any open reading frames into their amino acid
equivalents. Long genomic sequences derived during sequencing projects
require analysis to separate the intron and exon regions and identify gene;
*Restriction enzyme analysis

» Transcription initiation (factors and sites) analysis <

* Miscellaneous sequence features and utilities

* Translation and complementation

*RNA secondary structure

*Finding genes, coding regions and ORFs

* Genetic codes and codon usage tables

*PCR methods

* Other lists for DNA/RNA sequence analysis

*Restriction enzyme analysis <

A\Alolar, bt

A Serum database search form - Microsoft Internet Explorer

Fle Edit Wiew Go Favortes Help \i
R < Al a @ o v a

Back Forward Stop Refresh Home Search  Favorites  History  Channels | Fullscreen Mail

Address [ ht.// genome-ww. stanford edu/semum/serumssarch html =] |JLinks

Enter any valid search criteria or leave blank.
(The last € columns refer to time-points in the presence of eyeloheximide.)

Search the serum response database for genes whose

Name contains; |t:yn|in
Accession number is: BLAST the 10K set

UniGene cluster ID is Hs.

‘ 15min | 30min 1hr 2hr 4hr Ghr 8hr 12hr 16hr 20hr 24hr | Unsyi
| ez

b E[ IFH FH[ IPE

™ Only genes in the cluster

Operator: @ AND ©OR

Sort by: Peak ratio 2 Descending
Start Search | Reset this form |
4 | _'l_l
2] [ [ | & mtemetzone
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oft Internet Explorer

avorites Help

[<]

.o . 9 Qa & J Ee) &=
Back Fonyerd Stop  Feftesh Homs | Semch Fevoiites History Channels | Fullsoresn  Mail Frint Edit
Address |@ hitp://171 .65 76.53:590/serum/FMPro = H Links
Search Results
Home \ View the cluster \ Start a new search

Displaying records 1 through 25 of 25 records found.

Each gene name links to more detailed information about it.

Reprassion Incluction
>10

Name

Cyelin B1

Cyelin A

Cyclin A

SID35516 H.sapiens mRNA for cyclin G1

Human cyclin-dependent protein kinase mRNA, co....
Human cyclin-dependent kinase inhibitor p27kip....
Cyclin-dependent kinase 7 (homolog of Xenopus ...
Cyclin-dependent kinase inhibitor 1C {p57, Kip2)
S8ID310467 Cyclin-dependent kinase inhibitor 2....
Cyelin-dependent kinase 6

CYCLIN-DEPENDENT KINASE INHIBITOR. 1
Cyelin D1 (PRADI; parathyroid adenomatosis 1
S8ID323162 Cyclin-dependent kinase 2

SID116801 Cyelin F

|@ intemetzane

|3 SWISS-2DPAGE Map Selection: CEC_HUMAN (small, 1) - Microsoft Internet Explorer
Fle Edit Yiew Go Favortes Help \
., Al Q )
Bock Forward Sop  Refesh  Home | Search Fowoiites  History Channels | Fullscreen  Mail Print Edit
Adelress [&] hitp:/www.expasy.ch/cgibin/map2/def? CEC_HUMAN =l H Links
=l
e
24
=
=
=
P
P
.
& .
>3 5
. ’.n |
- AR <
tr T T
<0 as 5.8 |
£1Done [ [ [ [&mnemetzone

CRC-CGF Bioinformatics Course
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|3 Nice?DPage View of SWISS-2DPAGE: P07338 - Microsoft Internet Explorer M

|| Ble Edt View Go Favaries Help |

S A a s

Back Fonyard Stop  Peftesh  Home | Semch Fovorites  History Chennels | Fullscreen  Mil Print Edit
Address |@ http: v expasy.ch/cgi-bin fmap3/CEC_HUMAN?324 381 = H Links
[OY CIicKing =
on a spot
[by auhors] 1 protein has been found:
[by full text
search’

[SRS] General information about the entry

'View entry in original SWISS-2DPAGE format e

[Entry name CATD HUMAN

Primary accession number P07339

[Entered in SWISS-2DPAGE in  [Release 00, August 1993

Last modified in Release 10, June 1999

[Description CATHEPSIN D (EC 3.4.23.5).

[From Homo sapiens (Human).

[Reaemy Eukaryt?ta.;. Meta,.zu.a; Clhnrdala; Craniata; Vertebrata; Mammalia, Futheria; T
Catarrhini; Hominidae; Homo.

[1]

MAPPING ON GEL.

MEDLINE; 94147969. [NCBI, ExPASy, Israel, Japan]

HUGHES G.J., FRUTIGER 8., PAQUET N., PASQUALI C., SANCHEZ J.-C., TISSOT J.-D., BAIROCH A,
R.D., HOCHSTRASSER D.F.;

"Human liver protein map: update 1993.";

[Electrophoresis 14:1216-1222(1993).

4 | ;Ij
2]

[T [ [@ntemataane

Future Directions

Completion of genetic maps
Automated mutation detection
Transcriptional Profiling
Bioproteomics including

Drug Design

Prediction of shape/structure....HOMOlOQY---->ab initio

Interaction/ Pathway Databases ( ( https://www.biomedcentral.com/news/20010315/01/ )

Biological Response Algorithms,....Molecular
/ Cellular

Physiology/Pathology/Medicine

Simulation of Molecular and Cellular Differentiation and Proliferation
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