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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

— complete set of genetic information
— less redundancy than cDNA approach
— goal Is clear; more efficient
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(shotgun method)
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“Unfinished” sequence data should be
released as soon as it I1s “usable’ for
homology searching and other types of
seguence analysis.

Y M -Biochem



Phase 1 - e e . m—

Phase 2 - — -
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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 seqg., include
Arabidopsis Phase 3

VRL: Viral seq.

PHG: Phage seq.

RNA: Structural RNA seq.

SY N: Synthetic and chimeric seq.
UNA: Unannotated seq.

 Functional Divisions:

EST: Expressed Seq. Tags
STS: Sequence Tagged Sites
GSS: Genome Survey seq.

— HTG: 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 —

8g e

2 >N — ST

WL 5 partial sequencing

3" partial sequencing
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Y ou will know not

only what genes are
there, but also what
genes are missing. 130000

dOo000

Y ou will have not only
the information about
componenets, but also
the interactions among 100000
components.
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ABL 377

Acrylamide gel
(lane tracking
IS heeded)

ABL 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
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DNA ?

S 10 15 20 25 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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Junk

Garbage you throw out, junk >
you keep. Therefore, 90% of

the genome g

- S. Brenner.
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(gene therapy)
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|mportant databases
e OMIM
e Gene variation databases
- Cystic fibrosis
mutation database
- Huntington disease
mutation database

- etC.

http://www.hhmi.org/GeneticTrail/
gatefold/gate2.htm

A child (blue box) develops a
currently incurable genetic
1 disease. Scientists who wish
. to find a specific treatment or a
' means of preventing the disease
m other children must trace it to
its cause: a faulty gene.

Various clues, such as a vigibly missing piece of a
chromosome, may reveal the gene's rough loca-
tion on a chromosome. When there are no such
clues, researchers look for “markers” of the disease by
comparing the DNA of the stricken child to that of
parents, relatives, and persons in other families.
Eventually they find out
which chromosome car-
. ries the defective gene
- and establish the gene'a
. general location between
known markers.

RESULT: Scientists may be
able to diagnose the disease pre-
1 natally by following the inheritance
] : uf'maﬂ:m'_'g in an affected family. They !
" may also recognize healthy carriers of N

the faulty gene (Hght blue boxes!. M
The family shown here has a

recessive disease that develops

orlvvihen a child inherits S, >
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EST
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e.g. death domain consensus

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 carcinomasin vivo.
FASEB 13, 181-189.

L ook for gene that
encode this EST

Gene
Identification
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EST => HTGS => annotation => Reveal possible function

|[Zoom In||Zoom Out]||Whole] 55000 =Tale]ale] B5000 Fo000 FEO00 20000 25000
100?£ 4 -— i 1] o d | a1 = ﬂ = [..-.__l_'l.:" B #I
20%F = 2, ”
B0 = — -
dio
207
0
100% - By
803 = = .3 =
B - '
dio
207
0
[Settings]| [<match]
| Goto | |matn:h> |
| Score|#ID] Start | |End
gild3713131gh 1 ACL+1 | bE043 CTTGGGGCAATTTGACATTGCCTCARCATCCAAGTTTCAGTGTCCTTTATARACTATTGATCCATGACAGATCATGAARCTTTCTAAA a1 30
ild3713131ghbIACE-12 bE0d3 GRACCCCGTTAARCTGTRACGGAGTTGTAGGTTCARAGT CACAGGRAATATTTGATRACTAGGTACTGTCTAGTACTTTGRAAGATTT Bel1 30
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(microarray)
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Picture taken from
http://www.ibms.sinica.edu.tw/~peck/chinese/marray _4.htm

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 a 20 40 ol RO 100 120 40 60
document be downloaded and opened in Excel. The 17 data after each Thime frrtim

gene are the normalized fluorescence between 0 and 160 minutes after cell o
cyclereinitiation from START. Have fun.

Mormalized Transcript Level/Mean
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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 arance=nre—genlication complex senss: mem?.
18srRnaa 22 38 41 43 23 29 25 20 17 98 46 27 23 38 27 28 287 mem3 . cded6. eded 7. cdesd., odeh
18srRnab 59-13-9-14-13-11-18-1-189-8-15-6-19-35 150 blue=replication genes involved in DNA synthesis
18srRnac 3-213565-3-1-6378-3-3770182

Picture taken from

(datafrom http://genomics.stanford.edu/yeast/full _data.html ) http://genomics.stanford.edu/yeast/additionalfigures link.html
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(global analysis)
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Traditional analysis vs high
throughput analysis

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



Descriptive vs predictive sciences
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* Picture made from screenshot of http://www.shef.ac.uk/~chem/web-elements/
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UniGene
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Putative alter native splicing
site (PALS) database
http://pals.ym.edu.tw/

Welcome to the PASS db

Created by Huang,¥.H., Chen, Y.

ai,J.]. and Yang, U-C

ISumman' !Tex

InterPro)Dart CDD dbSNP [SAGE [Ensembl

InterPro search Results.

1 Query Sequence submitted Length 294 aa.

interPro  |Results of PPsearch |Results of PEScan |Results of Fings
against PROSITE against PROSITE |against PRINTS
IPRO00694 E
([185-251]
Proline-
rich
region /
IPRO02999 ¢l
[91-151]
Tudor
domain /_/
/

Homo sapiens basic transcription factor 2 pdd (bitf:

IPRO00694 2740099

IP ?ﬁ/l:’55[]3[]4

= RO _RICH

TUDOR

Hs. 258986
Hs#5572413 CODING REGIOM: (33, 917
aal 4 100
| I I

Usoo1y f T T I I | '

Rty o i}
gh_id seqbype rel_ug
AUEET47E  SCls Hs. 255956 ¥ z 265 322
AIGESNSE TCls Hz . 2855956 = R = = T T T E S T S T S S22
AHG1S56G dBEEST unknouw E [ e fondemd) e St (e e
AHOE7E14  OCls Hz . 775 006 e
AHEESS 05 OCls Hz . 775005 e
RITEES0S  OCls Hz . 775006
AH17E137 SCls Hs . 235956 ¥
AME G204 JBEST urkhown ¥
AH3TE224  OCls Hz . 775005
AHZTZ000  JBEST urkhown ¥
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“Information integration” may
make new discovery

Release 3, Web Interface Ver. 0.9.5.1

Summary| Text |[OMIMHUGO dbSNP | SAGE |GeneCards| Ensembl [Search aqain!|
iProClass InterPro | Dart | CDD PSORT TMHMM | NetOGlyc |ma mRNA| Homologs |9

TNFR1

l-BMNF-xB

Homo sapiens tumor necrosis factor receptor superfamily, member 6 |
Hs. 82359 TH . ]
Hego 1728063
Cazy 100 200 300
! ] I ] L l_ =1

MM _000043 —TT T 71T 1T T T T T 1 X CODINGREGION:

tnta o 00 1000 1, death , 231-31 4aa, §

b_id zegqtupe rel_u
20- A -ue 2 TNFR_CB |, 85-127a4
Ri7is411 615 Ha.ozima # 416 564
E S
247995 Cds Hs.52559 = 3. TNFH—DE 1 1.289-1634
247994 Cds Hs.52559 = F1lb bk
270520 Cds Hs.52559 = I - D54 BG4
270519 Cds Hs.52559 = I — 555 BE1
AL707941  ECls Hs.52559 = EEEE—— e 5D GG
ER051037 =Cls Hz.52559 = L e A
mEaind Cds Hs . 52359 EEE— — — Rmm GED BB
btafct Kol Cd=s Hz.52359 = L
EM922655 SCls Hs . 52359 e
24 7EES Cd=s Hz.52359 = FEETITTONITUTRTIRTE. — TR 7 75
270520 Cd=s H=s.532359 % - T R
247985 Cd=s Hz.52559 = N © ESEEsEee———— 7 7SS
s

1&,

TNF

: I[ ;

FADD A

MEKK1?

MF-xB

Caspase 8|
JNKK +
+ Effector
Laspases
JHNK I
G-Jun  ——— )
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Hypothesis can be made by
comparing value-added information

Putative Alternative Splicing Database (pas db)

Eelease 3, Web Interface Ver. 0.9.5.1

:S-m'iuﬁﬁw' Text |[OMIMHUGO dbSNP | SAGE |GeneCards| Ensembl [Search '-.1.;[|'-;1-il'-|!.

liProClass InterPro | Dart | COD [PSORT TMHMM | NetOGlyc /ma_mRNA| Homologs [Sig
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Putative alter native splicing
site (PALYS) database
http://pals.ym.edu.tw/

Hyp T Eubmi
faenoma SHIP B4

FAD

Welcome to the PASS db Vet. 0.9.4.127

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

Search Result:

Click on either a local SHP ID or a MCHI Assay ID
[e=f) To view the SHP record

Click "Dewnload" to save the complets guery result
list [not just this pagme).

The default filename 1= download_list.ocgl.
thrarwrite it with any nome of your choice. ex.

ter_=sop_id

EefSHE
10 Clustar
'Summary Text InterPro Dart [CDD(dbSNP JSAGE Ensembl |GeneCards |OMIM Help [Search again! ‘ In(rs#)
I I I I I \ /I I I L 1] I - -
| Lagsgl
j 15545
Homo sapiens basic transcription factor 2 pdd (bifZpdd4) gene 5, neuronal apoptosis inh] 55 36 395
Hs . 288986 G5 5 |rsl50443
Hs#S572415 CODING REGION: (33, 917) B4 =zlid
(aa) 100 = :
i . . . | . I
I-IEC”:Il_lI‘ | I I 1 I | I I I I | I I I I 1 ‘ME
nty o S 1000 R YT
gh_id zegtype rel_ug 'L"' w_ =
ANEST4TS  SCls Ha. 255036 ¥ —— = e 2GS 22 8d |rs3?7573
AIEES0EE SCls Hz. 285956 % 528 731 i e | ECV AT
AME15369  JBEST urkrous S S | H-1. 2 hIN]
AM2TE14  OCls H=. 773506 . s - =
AHEESIENE  OCls H=. 773506 BED 755
AITESES NG OCls H=. 773506 SEE 923
AMITE13T SCls H=. 255956 = SeE 923
AMENG204  JBEST urknous S T LT 925
AMETE224 OCls H=. 773506 SR GRE 923
AMIT2000  JBEST urkrous 3 = e
EE153745 0OCl=s H=. 773506 T LT 925
AMGE4 007 OCls H=. 773506 —=—=-====z=== ads 11850
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DNA

g

Genomic seq. RNA

Annotation, @

comparison
EST, SAGE, protein
Gene chips @

Modification, expression,
Interaction, structure

- - - - L
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>

Compor'le-rTS Pathways and regulatory circuits ~ Hypothetical 6gly-giochem



Human System Mouse Syvaem
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http://binfo.ym.edu.tw/idg/
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