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(high throughput analysis)

§
§

(global analysis)
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http://www.sciencemag.org/cgi/content/full/291/5507/1221/F1 v M-Biochem
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DNA ?

5 10 15 20 25 30 35
GARBA GEYOU THROW OUTJU NKY OU KEEPT HEREF
40 45 50 55 60 65 70
ORES0 %OFTH EGENO MEISIUNKSB RENNE R

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

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

Hbscbhf zpv uispx pvu, kvol zpv Iffg. Uifsfgpsf,
01" fg uif hfopnf jt kval. =T. Csfoofs.

Y M-Biochem



Garbage you throw out, junk you >

Junk  keep. Therefore, 90% of the
genomeisjun /

‘ - S. Brenner.
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(http://ymbc.ym.edu.tw/proteome/)
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Protaeln information
resource (PIR)

— Protein sequence database
(PSD)

— Annotation and Similarity
database (ASDB)

— NRL3D
— RESID
— ALIGN

e SwissProt & Trembl
o GenPept (NCBI)
« OWL

— non-redundant composite
of 4 publicly-available
primary sources. SMSS
PROT, PIR (1-3), GenBank

(trandlation) and NRL-3D.
(http://www.bioinf.man.ac.uk/dbbrowser/OWL/)
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(orthologous gene)

(paralogous gene)

4
4

(position-specific
seguence conservation)

Y M-Biochem



Y M-Biochem



3

— Coat'D
NG

Patterns of metal-binding domains described in Berg, J.M. (1986)
Potential metal-binding domains in nucleic acid binding proteins.
Science 232, 485-487

Name Offsat Pattern ..

TFIHIA 1 CX{2,5}CX{12,12} HX{2,3} H

(GCG )
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: Prosite
- Amos Bairoch
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http://saw.ym.edu.tw/emboss/

e Fuzzpro
— Protein pattern search

e Patmatdb

— Search a protein sequence
database with a motif

e Patmatmotifs

— Search a motif database with
a protein sequence
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EMBOSS (pattern)

(one-letter code)

CX(2 4) Cys 2 4
[ALT] Ala Leu Thr
{AM} Ala Met
N-  C-terminal <! >

[DE](2HS{ P} X(2)PX(2,4)C
Asps Glus His Ser Pro

Pro
Cys
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DEDEEE ;

(E,D)E(E,D)(E,D)(E,D)(E,D)

- DEDDDD
- EEDDDD
- DEEEEE
- EEEEEE
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Profile

Position dependent
seguence conservation
Position specific
scoring matrix
(PSSM)
Gribskov, M., Homyak, M., Edenfield, J., Eisenberg, D. (1988) Profile scanning for three-

dimensional structural patternsin protein sequences. Comput Appl Biosci. 4, 61-66.
Y M-Biochem



PSSM

L= ToEml
Scope

A 38 | 18 m 1z 0 45

. IE I 10 3 az

5 | -13 | -am -7 | -2o [ -aB

T 17 [ -3z ] 6 19
Soore| - -3z -4 i0 | -4@ -2

Shift PSSM along the seq and sum up the score

SCOLCE

L A A A L . lotal
Soore

15 | 1” | i 12 1 3

L5 38 10 3Z

-13 | -48 T -1 -3

17 -2 -3 -k Tll

1 12 1 10 19 [=bs]
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(]

lotal L I A I A A I » lotal

Foare Soore

[=}=] COre L —13 1 1: -0 -3d =101

(45
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Profile
http://saw.ym.edu.tw/emboss/

e Profit

— Scan a sequence or database
with amatrix or profile

* Prophecy

— Creates matrices/profiles from
multiple alignments

* Prophet
— Gapped alignment for profiles

Y M-Biochem



PSSM
Blocks & Prints
Get related sequences based on Prosite

Multiple sequence alignment
Position dependent scoring matrix

Take the most conserved region as blocks
(automatic) or prints (manual)
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blocks prints

All the blocks or prints that characterize a
domain should all exist
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PSSM

Gapped blast

Use profile as query to

1 collect more significant hits

MSA of sig

nificant hits i

Make profile from
alignment result

Convergence?
(no new Sig.
hits anymore

|
PSI- BLAST (position specific iterated) @
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PSI-blast

A more sensitive search method
Discover novel motifs
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PSI -bl ast
- ProDom

» Created by exhausive PSI-blast
analysis for those protein families
defined in Prosite

o Cluster sequences and present
them inatreeform

e Connect to structure-prediction
servers, ... etc.
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Pattern-Hit-1nduced blast (PHI-blast)

PSI-blast
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(pattern)

ILFYT]=LorForYorT

e X(5) = xxxxx (X = any residues)
X(2,4) = XX 0Or XXX Or XXXX
Example:

— 1D ER_TARGET; PATTERN. PA [KRHQSA]-
'DENQ]-E-L>. HI (19 22) HI (201 204)

* http://www.ncbi.nim.nih.gov/blast/html/
PHIsyntax.htmi
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Profile

rat A C G G A
ecoli A C - - A
cow A - - - A
corn A U - - A
A 1 0) 0) 0) 1
C 0) 0.5 0) 0) 0)
G 0) 0) 025 025 O
U 0) 025 O 0) 0)
- 0) 025 0./ 075 O

* This example was taken from Richard Hughey’ s handouts
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e NololNoll

> > > >

e NololNoll
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Hidden Markov Model (HM M)

Patterns, profiles, ... etc.
HMM
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HMM
. pfam

Get related sequences based on Prosite

’

Multiple sequence alignment

3

Establisn HMM model from
sequence alignment
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( )

— Relatively more conserved as they are directly related
to function. They can be easily found by automatic
procedures

( )

— There are lots of sequence variations, because these
domains may not have a strong selection pressure. As
aresult, it isdifficult to find by automatic method.
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SMART

— to compile regulatory domains, such asthosein
the signal pathway, ... €tc.

— PSI-blast analysis and manual curation
— Refer to tertiary structure in defining domains

Y M-Biochem



. CDD (conserve domain
database)

— Pfam: http://pfam.wustl.edu/

— smart (simple modular architecture research tool):
http://smart.embl-heidel berg.de/

— CD search: use RPS-blast (reverse position
specific blast) to search for domainsin agiven
sequence

Y M-Biochem



CDART: Conserved
Domain Architecture
Retrieval Tool

— Use data from precomputed

RPS-blast analysis

SMART: Simple modular
architecture research tool

— Use precomputed domain
search results

COrrerviews Pubbled Mucleotide Protein Structure Taxon:

DART Conserved Domain
- NCBI Architecture Retrieval Tool

)

wamy - Help?

(uery
Sinilar domain architectures
: %= -
Cequences
Faz-aszocia tina pr TIR
538 il —
Sequ:tm:ts .
rgeloid diff ti pl-:i_nase
[ IIIIIIII' I
Cequences
terleukin-1 =1 CRSe
7 L o bt
eeeeeeeee
aaaaaaaa &L [Homo =
30 I‘I'IIIIIIIIII
Srquences
death effector dom
<

b

?

http:/Awww.nchi.nim.nih.gov/Structurellexingtorvlexington.cgi cmd=rps



PSSM - blast

— http:/lymbc.ym.edu.tw/proteome/

— http://binfo.ym.edu.tw/idg/
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(String search)
(Pattern search)
(Similarity search)
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— Progite

PSSM

— Blocks (automatic)
— Prints (manual)

PSI-blast
— Prodom

. HMM
— Pfam

— Smart

— CDD = pfam + smart

— InterPro = prosite + pfam +
prints + prodom

Y M-Biochem
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PSSM - blast

—  PSl-blast
—  PSI-blast, PHI-blast
— RPS-blast CDD

— CDART (Conserved Domain Architecture
Retrieval Tool)

— Smart (Simple Modular Architecture
Research Tool)
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http://ymbc.ym.edu.tw/proteome/*

Proteome informatics, YMU

[ Bicinformatics Research Center | Froteome Eesearch Center |

Mission statements

Thiz weh site iz a joint effort of Yang-Mine Bininformatics Besearch Center (YMEC)
& Froteome Eesearch Center (YMPC). YMPC tries to collect protecme information
and YMEC tries to compare, analvze, and integrate the information from genomics,
gene expression, and proteome. "Froteome informatics” is only part of the
information system of YMEC, which focus on the protecme analysis, The goals of
this site are

& portal site for proteome information

& aite to host tools developed at Y IMEC

& site to host protecme information collected by ¥YMMU
& site to host protecme information generated at YU

b

Hopetully, this site will promote proteome related research at 1.
Definition for Proteome {from Proteome Society)

1. The total protein complement of a genome.
2. Complete set of proteins expressed by a cell, tissue, or organism

Home

Application
examples

2D pel-
related

MErelated
Frotein db

Frotein
analvsis

Frotein
interaction

Frotein
stracture
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The End
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