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1. Sequancng reacticns loaded
onlo polyacrdamida gel tor
Iragimant saparalion
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CDNA ?

(shotgun method)
(map)
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CDNA ?

cDNA
— different cells express different set of genes
— different mRNASs have different abundancy
— don’t know when to stop; less efficient

— compl ete set of genetic information
— less redundancy than cDNA approach
— goal Is clear; more efficient
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(shotgun method)
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OFRMNL-DWE 9117388

Gene or Gene or
Falyrmorphism Falyrorphism

GENETIC é %
MAP

RESTRICTION
ESTRICTION

ORDERED
LIERARY

SEQUENCE
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“Unfinished” sequence data should be
released as soon as it Is “usable’ for
homology searching and other types of
seguence analysis.
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GenBank

e Organismal Divisions:

BCT: Bacterial seq.

PRI: Primate seg., include Human
Phase 3

ROD: Rodent seq.
MAM: Other mammalian seq.
VRT: Other vertebrate seq.

INV: Invertebrate seqg., include
Drosophila, C. elegans Phase 3

PLN: Plant and Fungal seg., include
Arabidopsis Phase 3

VRL: Viral seq.

PHG: Phage seq.

RNA: Structural RNA seq.
SY N: Synthetic and chimeric seq.

UNA: Unannotated seg.

Functional Divisions:
. Expressed Seq. Tags
. Sequence Tagged Sites
. Genome Survey seq.

: High Throughput

Genomic

seq., include Phase 1 and 2 from all

organisms
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http://www.ncbi.nlm.nih.gov/dbEST/index.html
http://www.ncbi.nlm.nih.gov/dbSTS/index.html
http://www.ncbi.nlm.nih.gov/dbGSS/index.html
http://www.ncbi.nlm.nih.gov/HTGS/

(library)
(mapping)
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Craig Venter

(expressed sequence tag, EST)
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Expressed Sequence Tag (EST)

o Partial cDNA seguences of genes
expressed in different tissues

Tissues —» mRNA —

» CDNA —» EST

ARRRRRRARERR 5 partial sequencing

3" partial sequencing
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Y ou will know not
only what genes are

, but also what
genes are

Y ou will have not only
the information about

, but also
the among
components.
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Rt EREACHFITE

e -
— ~ Bk - -

ABL 377

Acrylamide gel
(lane tracking

IS needed)

ABI 3700

Capillary
electrophoresis
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Celera

Not to reproduce, redistribute, re-package,
adapt or prepare derivative works of
Celeradata ... for third party, in any form

whatsoever, for any purpose.
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Science Celera

Cdera
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DNA ?

S 10 15 20 A 30 35
GARBA GEYOU THROW OUTJU NKYOU KEEPT HEREF
40 45 50 95 60 65 70

ORE90 %OFTH EGENO MEISJ UNKSB RENNE R

Garbage you throw out, junk you keep. Therefore, 90%
of the genome is junk. - S. Brenner.
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Garbage you throw out, junk you keep. Therefore,
90% of the genome is junk. - S. Brenner.

A->B, B->C, C->D,
D->E, E->F, --- etc.

Hbscbhf zpv uispx pvu, kvol zpv Iffg. Uifsfgpst,
01~ fg uif hfopnf jt kvol. =T. Csfoofs.
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Garbage you throw out, junk
Junk you keep. Therefore, 90% of
the genome is junk.

/ - S. Brenner.

\ 4

P
< H
)
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(gene therapy)
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currently incurable genetic
dizease. Beientists who wish

to find a specific treatment or a
means of preventing the disease
in other children must trace it to

its cause: a faulty gene.

v
|mportant databases «"4

°® OM I I\/I Varions clues, such as a visibly missing piece of a
chromozome, may reveal the gene's rough loca-

tion on a chromosome. When there are no such

® Gene Varl aII On databm clues, regearchers look for “markers” of the disease by

comparing the DNA of the stricken child to that of

1 1 ' i parents, relatives, and perszons in other families.
= Cygl C fl broa S i Eventually they find out

which chromosome car-

mutati On datab& & '. i 1 ) ries t.he.dﬂfeutive genfi

and eatablish the gene's

1 A child iblue box) develops a

general location between

- Huntington disease 4 s B Koown markers.
mutation database ' e
- efc.

RESULT: Scientists mayv be
able to diagnose the disease pre-

natally by following the inheritance £
of markers in an affected family. They
may also recognize healthy carriers of

http//WWWhhmI Ol‘g/GenetI cTrall/ . - the faulty gene (light blue boxes).

The f:.il'l]]]‘l. shown here has a

gatefOI d/gatez htm recessive disease thd.l. dev elupu o

"

QLN WWIIET] £ l'l ll'
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ORML-DWG 91M-17370

LINKED FLANKING LIMKED FLANKING
— MARKER MARKER —,

) DISEASE GENE

Prabsa from | =

. & Manking
Chromosome walking “"LS.JE!:!
anm oy er| ApHneg

& positional cloning e e

genEmie lrary o

GEMOMIT DR
FRAGMENWT I:l:l:.
PROBE —m=

cloned fragimenis -]

Chroimicsnimes walkin] comhreies unil a clong is
idenlilied Hial sonlare he 3 lanking rmarkker
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HFKE
HFEE1

(Positional-candidate gene cloning)

™ ™| ™ T+ ] [}

p -
MAHBA
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Endothelial Liver specific

cell specific “

Search for known>
protein family 4 i o

T T
h 1]

L» EST records

Zhai et al (1999) VEGI, anovel cytokine
of the tumor necrosis factor family, isan
angiogenesis inhibitor that suppresses the
growth of colon carcinomas in vivo.
FASEB 13, 181-189.

e.g. death domain consensus

BT
KD

LI |
L)

L 1
L b b LA L H1
1 9 I ]
T W
TR 4 e H
IgYIEFR. O M Kl E
. IRnE]
TTYF 3 I:L-i-?l A -
TeH il DT S L 1L i
HES ... fa T IL LE L i LLEE HH1
MGFAESINEARAT 10T L ATH FETFL
T peOTITAL TRELEL HEARAL TEDYY
r
" 5 A

L ook for gene that
encode this EST
Gene
Identification
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EST => HTGS => annotation => Reveal possible function

coom Jdut

: CTTGGGGCARTTTGACATTGCCTCRAACATCCAAGTTTCAGTGTCCTTTATAARCTATTGATCCATGACAGATCATGRAACTTTCTAAAR &
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151426

151000 1 22l 155000 156000 157000

contdgl
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(microarray)

i g @ % 0 5 e o Transcriptional Regunlation of DNA Replication Genes

o = E i3

1 = i T L
I & . . z
= M %
L1 w
e L] & ﬁ
r . ° =
. [ ] 2
B O & & & & i =
1 =
Picture taken from 5

Explanation: Below isthe full datafor every genein yeast. Data between
timepoints have been normalized with respect to each other. There are
some bacterial geneon each of the 4 chips. We recommend that this
document be downloaded and opened in Excel. The 17 data after each

gene are the normalized fluorescence between 0 and 160 minutes after cell e
cyclereinitiation from START. Have fun. | T | I N ) S—| i— —

.y 3 i M G 5 G, M
Gene Name zero ten twenty thirty fourty fifty sixty seventy eighty ninety
hundred one-ten one-twenty one-thirty one-fourty one-fifty one-sixty oranges=pre-replicalion complex genes: mem?2,
18srRnaa 22 38 41 43 23 29 25 20 17 98 46 27 23 38 27 28 287 113 7 cdesd. odeh
18srRnab 59-13-9-14-13-11-18-1-189-8-15-6-19 -35 150 ]_s]l_ll_‘.:]'q,_'{_"n] ication genes mvolved i DINA ',-,'_'_,.'nll'u_' 218

18srRnac 3-213565-3-1-6378-3-3770182

Picture taken from

.((.jétafrom )
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(global analysis)
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Traditional analysis vs high
throughput analysis

. e

http://www.sciencemag.org/cgi/content/full/291/5507/1221/F1  yM-Biochem



Descri ptive VS predi ctive sciences

| Period

=h
F.ri

114 llh 118
I Iqu LIuk N[0 e}

FLanthanoids '

A ctinoids
|

* Picture made from screenshot of http //WWW shef ac uld~chemlweb elements/
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UniGene
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InterPro search Results.

PUtative alter native Spl ] Ci ng 1 Query Sequence submitted Length 294 aa.
Si te (PA L S) dat abase InterPro  |Results of PPsearch |Results of PEScan |Results of Fings

. against PROSITE against FROSITE |against PRINTS
http://pals.ym.edu.tw/ e e

185-251]

Proline-
rich
region /

Welcome to the PASS db ROz ,

Tudor

Created by Huang,Y.H.,%n,Y. ai,J.]. and Yang U-C |domain //

= FRO _RICH

IPELDBZQB P5o0304 TUDOR
Homo sapiens basic transcription factor 2 pdd (btf: - ’19/ e

Hs. 288986 an-o4
HesgS572d13 CODING REGIOW: (33, 947 EEY
(aa)q

UB0O017 oSS
Rty o
gh_id seqbype rel_ug

AMGET4TE Hs 288956 % L ——
AIGESNEE Hs.288956 %

AHE 15369 — 328 731
AHO27E 14 -

AHGEIS NS . EEl 755
AIFESE 0T Hs . 77306
AH17E1S7 Hs 258956 %
AH& G2 04 unkrouwe ®
AHZTE224 Hs. 77306
AH372000 unkrouwe ®
BE1S3745 Hs. 77306 — — — 1 2

AHEES 007 Hs. 77306 943 1150

ISumman' ITex lnteer/)DaIt ICDD IdbSNP ISHGE IEnsembl‘ IPRO00G94 MQQ

SeS 923
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“Information integration” may
make new discovery

Release 3, Web Interface Ver. 0.9.5.1

Summary Text [OMIMHUGD dbSHNP | SAGE |GeneCards| Ensembl Search again!
iProClass InterPro | Dart | CDD PSORT TMHMM | NetOGlyc ima mENA| Homologs S

Q-

Homo sapiens tumor necroslis factor receptor superfamily, member &

Hs.82359 TH . -
Hs#s 1728063

Caaa 100 200 300

e T I T =—

MM _00004;3 = — T 1 1T T T T T T 1 X CODHNGREGION:
tnta 0 1000y 1. death |, 231-314a3, 3

2. TMFR_cB |, §5-127a3

He BB 3 TNFR B |, 129-1654
31k bk

gh_id zegqtupe rel_ug

EH922635 SCl=s 52359
AVF1S5411 =ZCl= 52359
247995 Cds L E2E5E
24794 Cds L E2E5E
270520 Cds LE2E5E
2705149 Cds L S2E5E
AL707a41 =SCl= 52359
EROS1037  SCls 52359
mgaiol Cds L E2E5E
3493 Cds LE2E5E
EH9226535 =Cl=s 52359
2TEE5 Cds L E2E5E
270520 Cds L E2E5E
247995 Cds L E2E5E

I = = e 554 GEd
I © = I T 5 GG

555 BE1

I = ;- 555 BAl

A o S L A

N = B ] 75
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Hypothesis can be made by
comparing value-added information

Putative Alternative Splicing Database (pas db)

Release 3, Web Interface Ver. 0.9.5.1

Summary| Text [OMIMHUGO dbSHP | SAGE |GeneCards| Ensembl Search again!
iProClass InterPro | Dart | CDD PSORT TMHMM | NetOGlyc ima mEBNA| Homologs  |Sig

| <av  &0-s4 e Q-3¢
Homo sapiens Fas (THNFRSFG)-associated wia death domain (FADD), mEMA . .
clAP1/2 TRAFZ

Hs.86131
HsgS1731160 CODIWG REGIOW: ©129, 7532

u:aa:u':?l' 100 }\x

MM 003524 -
— X Domain P MEKK1?
S N : 1. death |, 93181, 1 .9e-27, Dea] K
gh_1 gedqrype rel_ug THE
BT ErE ST, 2.DED | 3-87,6.3e-33, Desth e
AA1E4737 GSCls= LEE151 A9 400 +
EEGZZ005 GCls LEE151
AIi441G0 tSCl= LEE151
AA430751  SC1= SRS ﬁ |-BMF-xB
AA435944  SCls LEE1E |




Putative alter native splicing
Slte (PALS) database : Click ot th lecal SHP ID or a MCBI Assay I0
http://pals.ym.edu.tw/ By e e e e canplete query resl:

list [not just this pagme).

A The default filename 1= download_list.ocgl.
FAL (rrarmrite 1t with any neme of yvour choice. sx,

Search Result:

zgnome ShiP BFA

ter_=sop_id

Created by Huang,¥Y.H., Chen,¥Y.T. Lai,J.]and Yang , U-C

ISummaIleext IInteIPm IDaIt ICD @EM/PI AGE IEnsemhl IGeneCaIds !DMIM IHelp ISeaIch again!i

Homo sapiens basic transcription factor 2 pd4d (bifZpdd) gene, partial cds, neuronal apoptosis inh]

Hs. 288936 .
Hz#5577413 CODING REGIOW: ¢33, 917
(aa)q

LIS —
tntr o
gh_id zegtype rel_ug

AVEST4TE H=. 255056 %
AIEEE 056 H=. 255056 %
AHE1536G 32 731
AHN27E14

AHEEIE NS . L&D 755
AITGEENG H=. 77306 <

AH17E 1357 H=. 255956 %

AHE 05204 uhkhous ¥ —
AH37E224 H=. 77506

AMSF2 000 unkifous E

BE153745 H=. 77506 E—  CE— Y2

AHEE4 007 H=. 77506 943 1150

SRE 923
T— GG 925
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DNA
1 transcription

Genomic seq.

RNA
Annotation, 1 translation

comparison
EST, SAGE, protein
Gene chips 1

Modification, expression,
Interaction, structure

omponents Pathways and regulatory circuits ~ Hypothetical 6l -Bjochem



Human System
L1 Genotyping Lab

L2 Molecular Cytodenetics Lab

Mousze Syvaem

Disease Models

I
Gene Mapping

C1
SEgUEncing
Core

Cc2
Expression
Analysis Core

/ zenes of Interest

Tizzue Samples

C3

Bioinformatics

Core

\

Molecular Medicine

L3 maolecular
Fatholoogy Lab

L4 Mouse
iZenetics Lab

L5 Artibody & Phage
Display Lab

Proteome

L6 “east Genetics
Lah

LY Protein
Analysis Lah

L8 Praotein
Froduction Lab

Structure Biology

L9 Structure Biology
Lahs (MME, H-ray,
M adeling

L10 Supramalecular
structure Lab
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Seguencing
Center

Bioinformatia

Proteomics
Center
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http://binfo.ym.edu.tw/idg/
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