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Genome sequencing projects statistics

Organism Complete Draft assembly In progress total

Prokaryotes 594 403 468 1465
Archaea 47 4 S 82

Bacteria 547 39 437 1383
Eukaryotes 23 129 186 338
Animals 4 55) 90 147
Mammals 2 21 26 49
Birds ik 2 3
Fishes 3l 6 9
Insects il 19 20 40
Flatworms ik 3 4
Roundworms il 3 13 17
Amphibians 2 2)
Reptiles 2 2)
Other animals 6 19 25
Plants 3 & 34 40
Land plants 2 2 21 31
Green Algae il il 7 9
Fungi 10 o2 3l 93
Ascomycetes 8 46 21 75
Basidiomycetes il 4 6 11
Other fungi 1 2 4 7/
Protists 6 19 27 52
Apicomplexans il 10 6 17
Kinetoplasts 1l 2 6 9
Other protists 4 il 14 25

total: 617 532 654 1803

Revised: Oct 22, 2007
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o VARG DHME FIR AKX DatabaseZ PDBIZ T 4

Enter Query Sequence
Enter accession number, gi, or FASTA sequence Clear
MPVRRGHVAPQNTFLDTIIRKFEGQSRKFIIANARVENCAVIYCNDGFCELCG O
YSRAEVMQRPCTCDFLHGPRTQRRAAAQIAQALLGAEERKVEIAFYRKDGSCF
LCLVDVVPVKNEDGAVIMFILNFEVVMEKDMVGSPAHDTNHRGPPTSWLAPGR
AKTFRLKLPALLALTARESSVRSGGAGGAGAPGAVVVDVDLTPAAPSSESLAL a
DEVTAMDNHVAGLGPAEERRALVGPGSPPRSAPGQLPSPRAHSLNPDASGSSC

Query subrange ©

From

To

Or, upload file
Job Title

(Z74NEBR) 7745 ATWELA

Enter a descriptive title for your BLAST search &

Choose Search Set

Database Protein Data Bank proteins(pdb) ]

Organism
Optional
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown
Entrez Query
Optiona =
Enter an Entrez query to limit search &
Program Selection
Algorithm ® blastp (protein-protein BLAST)

O PSI-BLAST (Position-Specific Iterated BLAST)

%fg F“j!ZA O PHI-BLAST (Pattern Hit Initiated BLAST)
T 3:‘: H Choose a BLAST algorithm &
» ~
i
BLAST Search database pdb using Blastp (protein-protein BLAST)
[ Show results in a new window

» Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow

URLIZNCBI BLASTP Tl

(91) hERG channel TD H 141

Color key for alignment scores

40-50 50-80 80-200 >=200
Query
| | | | |
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Protein Disorder & (&0 2> ?

Intrinsically Disordered Protein
s RADIKET—EDEELLLHEWVNIVANVE, RUZDEE

*Natively unstructured proteins & & W5

* TEMNLTERIIFELET . LOMIDEBERMFEICKYRESINS
o X#gtE g ST NMR, CD. 7577 —1H1k. etc.

e N—brF—FEMAMEHT 2 EkE > 7G2S
FRLZ A THHISNT WS

(Dyson, HJ and Wright, PE, Nat Rev Mol Cell Biol, 2005)

U stmct ned Molten gl obule L kedf Id dd mams Mostly folded, local disorder
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o NCBD) NC8D (no ACTR) xample, zinc fingers ( For example, elF4E (N terminus
s U )

Folding on target binding
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ACTR-NCBD complex Zinc-finger-1-3-DNA complex
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Statistics of disordered region

EE4 Y15 BIF EDisordered FEIE A Z LY

Kingdom # of proteins | Disorder Length > 30 |Length > 50
freq. (% of (% of chains) | (% of chains)
aa)

Archaea 11,742 3.8 2.0 0.7

Bacteria 35,389 5.7 4.2 1.6

Eukaryota 88,531 18.9 33.0 19.6

Ward et al, IMB, 337, 635-645, 2004
Estimation by DISOPRED?2 (Jones ef al)

Kengo Kinoshita
IMS Tokyo University
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o RUNTBED#EBEICREE L SdisorderfBIE NN TFET S

— Dunker et .al, Biochemistry, 2002

1. 7 FERE (Molecular recognition)
1.3 INDE- 3NV EREE
2.3 \VE-DNAKER
3. 8 /N E-RNAFES (t, 1, m)
4. YAUREES

2. 7 FEE{RMolecular assembly)

3. 32\ & & (Protein modification)
—- Y BRE
- 7tEFILiE
— Jyadit

Prepared by t-ishida

16

12

29

19

16 10
9032 1\ E TDHERED 7% (Dunker et .al,

Biochemistry, 2002)

Protein—Protein Binding
Protein—DNA Binding
Protein—RNA Binding
Ligand-Binding

Protein Modification
Entropic chain activity
Flexible Linker/Spacer
Others

No function

Unknown

0000080000

Protein—Protein Binding
Protein—DNA Binding
Protein—RNA Binding
Ligand—Binding

Protein Modification
Entropic chain activity
Flexible Linker/Spacer
Others

No function

@ Unknown

000000000

b
DisProt (http://www.disprot.orgius@proteins,
1114 I'egiOIlS'C‘:O) *%ﬁg O) ﬁ*ﬁ IMS Tokyo University 12




ROINGE — R INJEFEETOH

Negative Factor, HIV1

...........
.

JEFE S IREEDONMREE
1& (PDB ID: 2NEF)

HEREOXBEEHE |
(PDB ID: 1AVZ)

- FHEREBTIEI—73FB DFERED disorder
DIREEIZH B DY, 70—T5DIEREAFYNDSH3
1qa4, HIV-1 NEF ANCHOR DOMAIN FASDEREELTEREILTDT ko
IMS Tokyo University 13
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Complex form (Imqw) Free form
(1mp2)

Green parts is flexible and invisible
in the free form of the structure,
which could prevent our method to
predict the binding site.

Kengo Kinoshita
IMS Tokyo University 14
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http://prdos.hgc.jp

Protein DisOrder prediction
PEDD @S System

Top | About | Usage | Contact

PrDOS is a server to predict natively disordered regions of a protein chain from its amino
acid sequence. PrDOS returns disorder probability of each residue as prediction results.

Submission

Input protein amino acid sequences in plain text or FASTA format. Multiple FASTA formatted inputs
are acceptable. The server accepts single-letter standard amino acid codes and the code ‘X' for non-
standard amino acids. The codes for ambiguous amino acids and paticular non-standard amino
acids are automatically replaced by 'X'. If you want to obtain prediction results by e-mail, check
"Recieve prediction results by e-mail" and input your e-mail address.

Query amino acid sequence (HELP)

Title (optional)

Prediction false positive rate: " 5.0% [3)(HELP)

_ Do not use template-based prediction (HELP)

_! Recieve prediction results by e-mail
E-mail address

“predict ) ( Clear )

fic sl Z2 AJJ LU CPredict R %7 v Z #9751
WREZ X =L TR 20 EZDARRX—LT FLAZ AILD

ACH 23 LG
(#1) hERG

1 MPVRRGHVAP
51 LCGYSRAEVM
101 KDGSCFLCLV
151  PTSWLAPGRA
201 TPAAPSSESL
251  PRAHSLNPDA
301 RHASTGAMHP
351 SPTSDREIIA
HYSPFKAVW
451 PLAVVDLIVD
501 DMVAAIPFDL
551 FLLMCTFALI
601 GLGGPSIKDK
651 MYASIFGNVS
701 FQHAWSYTNG

901  QPGEVSALGP
951 SPLRLVPFSS
1001 WGDSRGRQYQ
1051 RLETRLSADM
1101 PTLTLDSLSQ
1151 HRHGSDPGS

101

09‘

o o o
o N oo
f i i

QNTFL!

DTIIR KFEGQSRKFI

QRPCTCDFLHE GPRTQRRAAA
DVVPVKNEDG AVIMFILNFE
KTFRLKLPAL LALTARESSV
ALDEVTAMDN HVAGLGPAEE
SGSSCSLART RSRESCASVR
LRSGLLNSTS

YVTALY!
AIIQRLYSGT AR!

FTFS SLTSVGFGNV

TQMLRV

IDMNAVLKGF PECLQADICL

HAGDLLTALY
DVRALTYCDL

NLRDTNMIPG SPGSTELEGG

etc

IANARVENCA
QIAQALLGAE
VVMEKDMVGS
RSGGAGGAGA
RRALVGPGSP
RASSADDIEA

FSRQRKRKLS

VIYCNDGFCE
ERKVEIAFYR
PAHDTNHRGP
PGAVVVDVDL
PRSAPGQLPS
MRAGVLPPPP
VDLKGDPFLA
Q. IHRWTI
ECGYACQ
FKGWFLI
RYSEYGAAVL
DQIGKPYNSS
SICVMLIGSL

FRRRTDKDTE

PRPPGEPPGG EPLMEDCEKS
ELPRCPAPTP SLLNIPLSSP
ATVLQLLQRQ MTLVPPAYSA
VSQFMACEEL PPGAPELPQE

S
SDTCNPLSGA
GRRPRGDVES
VTTPGPGPTS
GPTRRLSLPG

ED!
FSGVSNIFSF
RLDALQRQLN
TSPLLPVSPL
QLGALTSQPL

0.5

disorder probability
o o o
R &%

o
1

P

o

(" e i W 1 e el B e I P e IO )
0 501001 5ROE5®OBS HOM5E0CE5 0600657 0075 (BOB5® 0085 00000501 011 50

Color key for alignment scores

40-50 50-80

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200

- Prediction
— Threshold
(FP rate= 5.0%)
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BLAST & O & &8 Ze il Al s

- Profile alignment: PSI-BLAST
- Profile-Profile: FORTE
- HMM-HMM: HHPred
(MAT I ERIEE L BN L =3t RIH b #1202 %)

HWERBIR 2 5 LG DHR
- ERREEIII T VLT L, BB L RS
BREDILPI TV EREWZ Eb D B
BERE D 2 7 RE T IE TN T O IE IXE D 2 L%

(ref: Todd et al, IMB, 307, 1113-1143, 20017 &)

Kengo Kinoshita
IMS Tokyo Universit,
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Introduction to Homology Modeling

@\HARAHETTA. .

HARADETA. . .

HARAHETTA. .
30%

HARAPPA. . .

10%

=)

EGAWA. . .

BTN SRR E TS e e
HE Ay

JRH]

: E%Ef\'Jﬁ)U’Cb A E AL

* FEERMTYH. BlA DT
S CHETSE %n@%w)z:
HivL., FOEESEI
AR VHETXS

RHZE

© P Ed AN AR

* fdFldalignment#1ESH
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bbb

¥ Kengo Kinoshita
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Threshold of structural homology

100
4 —i— alignment threshold
w L
ao -
- 70-
= l alignments imply simlilarity
S 60 - of 8D structure
® S
Q
c 40 -
©
T 20
. .. —
» 20 allgnments carry Ihtle or no
] | information about similarity
Jd | of 3D structure
10
0 ——— e —
1 20 40 80 80 100

alilgnment length

¥ Kengo Kinoshita
IMS Tokyo University
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Homology modelling M &

I I
181 |2
range of sequence  key limiting factor
similarity in % in model bu:ld.mg
identical residues by homology
100%
SPEED
5%
QUALITY
50%
ALIGNMENT
25%
DETECTION
0%

Figure 1. The main limiting steps for model building by homology as function of
the percentage sequence identity between the structure and the model

¥ Kengo Kinoshita
IMS Tokyo University
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AlignmentD L S~ GapD AN T5 D[ EE

12 3 4 5 6 7 8 9 10 11 12 13 14
PHE ASP ILE CYS ARG LEU PRO GLY SER ALA GLU ALA VAL cys template
PHE ASN VAL CYS ARG THR PRO --- --- --- GLU ALA ILE cys alignment-1
PHE ASN VAL CYS ARG --- --- --- THR PRO GLU ALA ILE CYS alignment-2

*} Kengo Kinoshita
IMS Tokyo University 20
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[ CHEEH DI I TH Bpe 4 DR D 7 1A & [F]

BATIC > TR & 77 S, YAV RIS RAYA
FaEEEHHY S

| Kengo Kinoshita
IMS Tokyo University 21




reuy—5Y vy DERE
® web server?? & SWISS-MODEL7Z: £ D35H] H Al gE

* http://swissmodel.expasy.org/SWISS-MODEL.html
o fEEEZZDMERRIRI TR D 72\

o RNBHNIL
* MODELLER%Z AF LTHAT 2 DR

* http://www.salilab.org/modeller/
® MODELLER%ZZ ¥ 74 v CTHH)IFbdH 5

(54 Aa— FIZHRN%EE)

* https://genesilico.pl/toolkit/unimod?method=Modeller

¥ Kengo Kinoshita
IMS Tokyo University
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° p-cats

* evolutionary trace analysis
* FTREDIzZWPED %

* eF-site/eF-surf

o YAV FiEEEALD THl

* eF-seek
o HEHEEGHDOTH

* docking
® DNADEG LD T

T Kengo Kin ht
IMS Tokyo Univ

sity
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BE A fERT R — A D J5 1k

® P-cats

s BRELTWEEHEE, G LR EZHEE LT

o pE ORI

o« BRRBVELRAFIRIL (Active Site)
I XX %

« #£ L < I1ZJMB, 327, 1053-1064 (2003)

® Evolutionary Traceik

« FEL <3

¥ Kengo Kinoshita
IMS Tokyo University
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P-cats server: http://p-cats.hgc.jp/p-

s O™ Prediction of

?-‘"CO?S 5 . CATalytic residueS
' in proteins

Ist Step

Input your query |t

The catalytic or functionally important residues of a protein are known to exist in evolutionarily constrained regions.
However, the patterns of residue conservation alone are sometimes not very informative, depending on the homologous
sequences available for a given query protein. Here, we present an integrated method, named P-cats, to locate the catalytic
residues in a protein from its sequence and structure. Mutations of functional residues usually decrease the activity, but
concurrently often increase in stability. Also, catalytic residues tend to occupy partially buried sites in holes or clefts on the
molecular surface. P-cats takes all of these analyses, i.e., the stability profile and surface geometry, into account as well as
sequence conservation. A user, who would like to ask the location of catalytic, or functionally important residues to P-cats,
should only prepare the coordinate of query structure in PDB format. It will take some time to make an analysis so the
result will be sent by E-mail.

REFERENCE: o M., Kinoshita K. and Nishikawa K. (2003) Prediction of catalytic residues in enzymes based on
known tertiary structure, stability profile, and sequence conservation. J. Mol. Biol. 327, 1053-1064
PMID: 12662930 [PubMed - indexed for MEDLINE

SUBMISSION STEP-1:

P-cats Job
SmeiSSiOH starts 1. Upload your query structure in PDB format: (7> %R ) 3chy.pdb
. - 2. Enter your E-mail address: lyou@p-cats.org
fr@m here, 3. Enter the e-value for the homologous sequence search by BLANT: | 10e-30 4]
4. Select the sequence database: [refseq  [3)
5. Proceed to the next step or Reset (Proceed ) (Reset)

Result will be sent by

email

If you have any question or suggestion, please do not hesitate to contact us!
mail: p-cats@hgc.jp

M. Ota & K. Kinoshita, May 2003

A

Kengo Kinoshita
IMS Tokyo University 25




An

Pred

: Residue number
: Amino acid

: Hydration class
: Local structure
: Conservation number

: Local conservation number

: Spatial conservation number
+ >core JMB, 327,1053-1064, 2003)
: Rank position

: Score difference
: Geometry of the site (1: surface, 2: cleft, 3: hole)
: Probabilty of the catalytic residues

: Final decision (* catalytic)

example of return mail: 2nd Part

iction Results:
Prediction results are
AHLC shown in a table
T1a1l.000
N2el.00O0
T5b1.000
Y&8b 1.00 0

In this example, 59th and
|06th residues are predicted
as “catalytic” residue

An explanation of the symbols in the
result table.
(see the original paper for detail:




An example of interactive view of the prediction results.

P-cats results for the request-Thu Feb 10 14:02:36

In the left panel,

ribbon model of

your protein is
shown with or

CPKs for
catalytic residues and
conserved residues,
respectively.

V> electrostatic potential

2? Atoms Selected. Q 00y 401
Jxlbmoms Selected. ' r
W= v
Alignment ; P-Cats
Active Sites - N
1)  59: Asn k4 .
2y 106: Tyr L/
Conserved Sites
1) 16: Thr p-cats@hgc.jp

2) 87: Thr

hydrophilic
hcdrophiobic

In the right panel,
molecular surface
with electrostatic
potential is shown
from the same
direction.

Color scheme of the
molecular surface.
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Evolutionary Trace

http://pdbjets.protein.osaka-u.ac.jp

73 Sequence Input - Microsoft Internet Explorer

E.coli QGAAAFEGAVTAYEPVWATIGTGKSATPAQA
H.influenzae LGVEAFNGAVIAYEPIWAIGTGKSATPAQA
X.fastidiosa VGSAGFARAVVAYEPIWALGTGRTATPDQA
Buchnera LGTSAFKNIITAYTPIWAIGTGVSADPEHV
S.aureus LSEDQLKSVVIIAYEPIWATGTGKSSTSEDA
A.thaliana  VTN--WSNVVIAYEPVWAIGTGKVASPAQA
H.pylori IDLN-YPNLVVAYEPIWAIGTKKSASLEDI
T.whipplei  FLDSDQLHMLVAYEPSSAINSGNCANSGDI

=

JAME REE FTW ERCAN® VLD AT

EEX

Logout

Molecule 1: Sequence Input -> Blast Gonditions -> Blast Result -> Multiple Alienment Result -> ET Analysis Result

Molecule 2: Sequence Input -> Blast Gonditions -> Blast Result => Multiple Alignment Result => ET Analysis Result

-> Surface Docking -> Docking Result

Molecule 1: Sequence Input

OFASTA or simple sequence

OFASTA or simple sequence file

Utilities: Find Contacted Residues Find External Residues

OPDB file chainlD:
©PDB code 1LFD chainID: B Eind in PDBj
Oalnumber(ex 47132509) Find in NCBI

Subr

E.coli
H.influenzae

X.fastidiosa
Buchnera

S.aureus
A.thaliana
H.pylori
[T.whipplei |

4 Multiple Alignment Result - Microsoft Internet Explorer

7ME REE FrW BRCANER UMD AMIH

QAVHKFIRDHIAKVDAN-IAEQVIIQYGG
QAVHAFIRGHIAAKSQA-VAEQVIIQYGGSVYNDANAAELFTQPD
QAVHAFIRGEVAKADAR-TADSLPILYGGSVKPDNASELFSQPD)
QLIHVFIKNYILKYSSI-NRNDIIIQYGGGINHTNVKKFIEQPD
NEMCAFVRQTIADLSSKEVSEATRIQYGfu KPNNIKEYMAQTD
QEVHDELRKWLAKNVSADVAATTRIIYGG
YLTHGFLKQILN-
VRMAAAIKDIVN-

conserved residues

--VRVLYGG

NASNAAELFAQPD

u NGGNCKELGGQAD/
QKTPLLYGGYVNTQNAKEILGIDS
NLFNASAVFNEDL

Logout

Molecule 1: Sequence lput -> Blast Conditions -> Blast Result

Utilities: Find Contacted Residues Find External Residues

=> Multiple Alignment Result -> ET Analysis Result

Molecule 2: Sequence lnput -> Blast Conditions -> Blast Result

-5 Surface Docking -> Docking Result
Molecule 1: Multiple Alignment Result

Phylogenetic Tree

=> Multiple Alignment Result -> ET Analysis Result

Q0B

TTRnSTorIng protiln P21 &-Ras) (KI-Ras)

4:Transforraing protein N-Aas

1k 1

:Ras-related proton N-Ras @Ras-511

like protein

40:Ra5-Nks protolm rass
[ ST——

A TR on Structure — Microsoft Internet Explorer (9](=1[E3]

~

TR on Structure

PDB CODE:1LFD

pdbjviewer>

4414 Atoms Selected.
1331 Atoms Selected.
No Atorns Selected.
No Atoms Selected.
139 Atoms Selected.
No Atorns Selected.

® Backbone O spacefill O Ribbon O TRs:Spacefill Others:Backbone
@0nly analized chain O All chains in PDB
@ o0nly clustered TR O All TR

Color definition

(3

T

Kengo Kinoshita
IMS Tokyo University 28
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eF-site database: http://ef-site.hgc.jp

PDB;j eF-site

electrostatic surface of Functional-site

About eF-site | Tools | References | Links | Acknowledgements | Feedback

IFITTRTCHOPDBL Y b)Y — % EHE

190750 Entries, Last Update: 25-Dec-2005

7=y MMEBICEE

Keyword Search Category Search
o Antibody

Prosite NMR I T&‘\T@% TIL % A

/PDB code only @®and Oor

Active Site
Membrane
Binding Site

.

.

(search ) (Reset) °
.

Examples of molecular surface

Ttup-EF

>
1tup-ABCEF
] lalt 1-A lalt 2-A 1alt_3-A lalt 4-A lalt 5-A
1tup-ABC
For all pdb entries, molecular surfaces are generated for individual subunits of ‘When multiple models are stored in PDB, molecular surfaces for all the models are
proteins and the complex of proteins. In addition, when double strands DNA is generated.

included in the entry, a molecular surface for each dsDNA is also stored.

Constructed by Kinoshita, Kengo (The Institute of Medical Science, The University of Tokyo) and

F 't ID Nakamura, Haruki (Institute for Protein Research, Osaka University), collaborated with Information and
€r-S1te Mathematical Science Laboratory, Inc. The develop t of this database is supported by BIRD-JST.
email:eF-site@protein.osaka-u.ac jp




NTERAOZHRONETZNTID2E b DH S
«  (#fl) Myb proto-oncogene protein

DNA-bind DNA-bind

lelectrostatic potential
-0.1V +0.1V

' hydrophilic
- "l hydrophobic

*F*  Kengo Kinoshita
IMS Tokyo University 30




(EFa s R =i VARl

eF-seek @http://ef-site.hgc.jp/eF-seek

® eF-sitelZ R 2 FDIERFEIC X 2 BEEETALO T
o REMAMWOLICH L TR

® 2006412 H %> & E b

0006 eF-seek
1
3AT_1fa0_A_604
O -
PDBij e 0.9
’ http:/ /www.pdbj.org/index.html
ABOUT eF-seek: 0.8
Molecular function of proteins are determined by
thelr three dimensional structures, thus the similarity 0.7
of protein structure can give some clues to infer their
functions. In many cases, the molecular function are v
begun with the molecular interaction with small o %€
molecules (igands). eF-seek is a web server to sl
search for the similar ligand binding sites for the o 05
uploaded coordinate fle with PDB format. The >
representative binding sites in eF-site database are o .
search by our own algorithm based on the clique O 0
search algorithm.
03
0.2
Submission STEP-1
Specify a PDB format file: (F7ANERR) 774 LARRERTOERA 0.1 10
E-mall address:
Keyword: *1 °, o o 1 P ; " s 0
Title: (optional) zZ-score
*1: Keyword will be used as the directory name of the output files, so only the alphabets, numbers, hyp
and underscore are acceptable. And the length of the keyword should be from 4 to 16.
(submit) 3AT_1fa0_A_604 (A:114,117,118,432,505,513;B:33,149,150,153-157

7y 7u—F3NPDB7 7
/f }I/ 6: S(j‘ l./ T T%ﬁg%ﬁg,ﬁi % ??EIJ 3AT_1fa0_A_604 (view complex ) (‘download PDB ) [
L ~ %E/El&ﬁg D %iﬁ % ﬁj‘ IMS Tokyo University 31




Structure based function prediction

® Goal
* To predict a molecular function of
proteins from their 3D structures
® Approach
* To search for similar structures

against the functional site
database (local structure)

® Structural information

* Molecular surface generated by
Connolly’s algorithm

* Electrostatic potential obtained
by solving Poisson-Boltzmann
equations numerically

»n

imilarit
earch

Functional site database
Local structure of functional site of
proteins

Function unknown protein

0.1 +0.1(V)

=  Kengo Kinoshita
IMS Tokyo University 32




Normalization of similarity score

22,747 hetero compound

binding sites appeared in PD

€

o 1

bD 7

<

—

O

>

o

O 3
Z-score

Normalization from
functional sites’ view
# of corresponding vertices
coverage =

# of vertices in each patch

Functional site patches Z-score = (score —mean)/std

similaim \ / "

Normalization from
query protein’s view.

Larger patches would
get larger Z-score.

frequency

P-loop containing

1i6k 1fnc

Z-score of simiarity

Results will be shown in coverage vs. Z-score plot.

The number of corresponding vertexes is used as similarity score.

=  Kengo Kinoshita
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Threshold line determination

® 10 randomly selected representative with free and complex
structures.

* Homologous proteins with similar ligands are considered to
be “correct”.

3 > 0 2 Xo

2,5-dimethyl-

Ethylene glycol Glycerol pyrimidin-4- Myo-inositol Castanospermine
ylamine
N-acetyl-d- (Hydroxy Praziquantel ADP NAD
galactosamine ethyloxy)tri
(ethyloxy)octane #*  Kengo Kinoshita

IMS Tokyo University
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Threshold line determination

0.9

0.8

0.7

e
o2}

coverage
o
(&)

‘~,
~,
~4
~,
~,
.
i T
f,
o
L

0.4

......... 14000

12000
0.3

10000

8000
0.2 o

. 70%-TP 6000

0.1 90%-TP *=., 4000

2000

.
.
.
.
.
)
~
.
e
*,

0

-2 0 2 4 6 8 10 12
Z- SCOre

cc (TP x TN — FP x FN)

Maximize CC

with a threshold line

a
2 _+4+c
z+b .
under a constraint that

fraction of TP exceed 90%,
70% or 50%

90%-TP line will be used
hereafter.

~ (TP + FP)(TP + FN)(IN + FP)(IN + FN)

=  Kengo Kinoshita
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DNAJiE & LD Tl

Electrostatic potential

Methionine Repressor o
(IMJQ)

Predicted site

Red: negative, blue: positive

Local curvature relating to DNA-binding
directly: slightly protruded

Red: protrusion, Blue: concave

Global curvature relating to entire surface
geometry: largely concave

3 DODEE DT HIE

¥ Kengo Kinoshita
IMS Tokyo University 36




global curvature

Prediction Scheme-1: Statistical Preference Measure

>
()

binding sites

(=]

‘non-hinding sites

Distribution of electrostatic potential, local
curvature and global curvature for all proteins in
dataset-1

Relative Frequency

Fbind ((De; Klocal: Kglobal)
= N, bind (¢e: Klocal ’ Kglobal ) / N bindtotal

F non-bind ( QPe, Klocal, Kglobal )
=N, non-bind ((De; Klocal » Kglobal ) / N, non-bindtotal

Statistical Preference Measure

P bind / P non-bind

| Kengo Kinoshita
IMS Tokyo University 37




Prediction Scheme-2: Prediction Score (Pscore)

Statistical Preference Measure

P bind /P non-bind > 4.0

For each vertex, calculate the Prina/ Pron-bind
measure and colour it when the

value exceed 4.0.

Pscore = max (Parea / Whole area)

Parea : predicted DNA-binding weighted area for a given direction
Whole area: whole weighted area for a given direction.

Maximization was done by searching all possible direction by 10° interval. \

Pscore will be used as an indicator of the prediction results.

L

. ) . . Direction vector
Weights are calculated as inner product of normal vector and direction vector. l

' 4

okyo University 38




Prediction Results Tsuchiya et al.

““ sDNA

B) 0.6 - ATP y

5 <o~ non-binding ]

= 0.4

<P

=

2 0.2

.;

=

20 ‘
\ — -. P A -t J
0 0.1 0.2 0.3 0.4 0.5

PSCOI’(!

Histogram of Prediction score for dsDNA-binding proteins (63), ATP-
binding proteins (21), and non-dsDNA-binding proteins (406)

86% accuracy for predicting dsDNA-binding proteins, and
96% accuracy for predicting non-DNA-binding proteins including ATP-binding
proteins.

¥ Kengo Kinoshita
IMS Tokyo University
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PreDs: Predition of DNA-binding site

Prel)s

Prediction of DNA-bidning site

Electrostatic Potential

PreDs is a server making the prediction of dsDNA-binding site on protein HELP
surfaces, according to our prediction method developed by focusing our

attention on the shape of the molecular surface and the electrostatic potential

on the surface. sag

Please input your E-mail address, your name and job title, and upload a
protein coordinate file with PDB format of the query structure or PDB ID.
E-mail address is essential since we will return a mail with a URL at which you
will find the results.

E-mail Adress
Your Name
Job Title

Choose uploading a coordinate file or inputting PDB ID.
If both boxes are filled, the server chooses using the uploaded coordinates.

© Upload Coordinate File Browse...
O Input PDB ID

e
-1.0 0 1.0(V)

SUBMIT
RESET

http://pre-s.protein.osaka-u.ac.jp/~preds/

Predicted DNA-Binding Surface

Predicted DNA-Binding Region
(Residue Numbers (Chain ID))

A2(B) A47(A) A48(A) A48(B) AS5(A) ASS(B)
A96(A) A96(B) R61(A) R61(B) R66(A)
R66(B) R74(A) R74(B) R104(B) R140(A)
RI140(B) N57(A) NS7(B) N119(A) N119(B)
N123(A) N123(B) D117(A) D117(B) Q63(A)
Q63(B) Q70(B) Q141(A) G33(A) G51(A)
GS1(B) G53(A) G53(B) G76(A) G76(B)
H27(B) H73(B) H78(A) H78(B) H98(A) I68(B)
L46(A) L46(B) L116(A) L116(B) K
A) K65(B) K92(A) K92(B)
KI120(A) K120(B) FS4(A) F54(B) P49(A)
P49(B) P59(A) PS9(B) P126(A) P126(B)

A)

¥ Kengo Kinoshita
IMS Tokyo University
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5 o8 7 EEH A AR

® %3
* mIEDH A ERDBD i

- DNAVA 7 a7 L —%flio/MHE/EADBDEE

e kol

o RA DO &IRAFEEICHD W 7 SR T 2 i

76
« CAPRIICEZML TAZL

o ZZTCTHZTELMES&NILE

¥ Kengo Kinoshita
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WM AER T % DH>?
5 o8 7 Bl BAER TSRO &E

e MINT, MIPS, DIP : 45} AL

® IntAct@EBI (F5I3DNA®RNA, &4 T bk 9) /ntAc)

® BioGrid : HiADB, genetic interaction b % 9

® HPRD l: ]‘ Cl%ﬁﬂj L 71': DBO %ﬁ’ﬁf%‘ :Fliﬁ)@'—'—’ mHumcn Protein

Reference Database

refseq-ID723 D\ T\ C{HF]

BioGRID

MIDSMHAEAEN T % DD & v ) [HEROEE

|
EDOXHITHAMEHT 52 DD

Total Raw

Total Filtered Physical 85748
Total Filtered Genetic | 35g4q

Total Filtered | 5
Quantitative

Interaction Statistics

186302
Total Raw Physical 129260
Total Raw Genetic | g7g42
Total Raw Quantitative 0
Total Filtered 121597

Database Statistics

Proteins

Publications | 20397

Organisms (13

322372

Kengo Kinoshita
IMS Tokyo University
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RIMNFEEIERTAMDH ? hitp://ICOXPRESdb.hge jp

A) Top page (C) Locus page

Tsearch | (606 COXPRESdb: locus page for ACTR3 (human)

Gene Symbol: ACTR3 (h )

target: @ human O mouse

functional annotation

keysond (:“I‘ """"g*) s function’ | ARP3 actin-related protein 3 homolog (yeast) )
") gene symbol (e.g. Gprasp2) 0 o
= gnlrcz{;mclo (e9.66102) GOBP G0:0006928 [ist] [network] cell motility (347 loci) TAS
e coce’ G0:0005885 [list] [network] Arp2/3 proteincomplex (14 loci) TAS
BLAST and other searches G0:0030027 [list] [network] lamellipodium (82 loci) IEA
earch result .
re GYE) SerchresulE YKo G0:0005198 [list] [network] structural molecule activity (1341 loci) IEA
N ) o 2 o G0:0005524 [list] [network] ATP binding (2594 loci) IEA
Your request is actin related protein 3 as keyword for human. hits.) GO MF G0:0000166 [list] [network] nucleotide binding (3871 loci) IEA
G0:0005515 [list] [network] protein binding (10915 loci) IPI
No functional category is found. KEGG'
ortholog [ortholog page] Actr3 =

11 loci are found. subcellular

cyto 7, cyto_nucl 4 (predict

ion for NP_005712.1)

Shaded loci do not have affy data.

coexpression

Enbfz Geno\ll) 1) cor  symbol
(10096 ) |ARP3 actin-related protein 3 homolog (yeast) ((ACTR3)) 1.00 ACTR3
57180 ARP3 actin-related protein 3 homolog B (yeast) ((ACTR3B)) 0.64 CAPZA1
399746  |ARP3 actin-related protein 3 homolog B pseudogene ((FKSG74)) 0.63  ACTR2
440820 ARD2 octi latad neatain 2 h lonB ol LU NCAANRR]N 1 0.63  ARPCS
(D) Tissue-specific network page oy
0.62 ARPC2
(06 <« gene network i 8 0.58 C2orf25
0.57 RAB1A
— 0.57  SNX6
network for
; coexpressed 0.57 ARPC3
| genes 0.57 RAB10
: (Top 20) 0.57 YMEIL1
| 0.56  ABIl
: 0.56 TMOD3
! 0.55 2C3H1S
] 0.55  GNAI3
0.55 TMEM167
0.55 PRE3
expressed in Neutrophil 055 TPM3
[Top 300 coexpressed gene list] 19 055 HRB
20 0.55 UBE2D3
3 X % network” o Fetus
= * - in tissue « (Neutrophil >

expression

tissue-specific
gene
expression”

DNA~VAZ7u7 L —5—%%ZHHL7HAEEH

all samples | [expression pattern for all samples]

qone vooon

am W W

g e

v b7 — 7 DR
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DNA Array Data% F] F &

PEEEMNC PR B 25815 I3 BIT 5 2 L% 0

mﬂ%\@/ \

(VEAER
S Aspartate N 7‘\ 71- ]I/{ﬁé%
. o /$ - FEBIIHBIGR S B 5 %
b LR arginosuccinate
s M=y b T
(#) ribosome Arginine

ML T EETFEERE LT3 EEFHEZ D15
ZOHh 6 HH (BERERA) TBOLAVEEBTZ2HEET S

Kengo Kinoshita
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HLSEBE D & AL

1> @ Array Data %D Array Data

expression level .
P expression level

gene 1 T gene 1

gene 2 l gene 2 V\L
: A
gene 3 f gene 3 M

W70 74—
WHMLT 3

v

5

gene N I gene N M \I %iﬁ7ﬂ74’—
/ JUDMBLTC JHEY

samplel samplel sample2  sample3

sampleM

R 70 74—V OHBERE =

UL

T

Kengo Kinoshita
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Current status of COXPRES

Organism Chip Name Samples | # of loci
Homo sapiens Human Genome U133 Plus 2.0 Array 5635 19777
Homo sapiens Human Genome U133 Array Set HG-U133A 10839 12849
Homo sapiens Human Genome U133 Array Set HG-U133B 2468 10269
Homo sapiens Human Genome U95 Version [1 or 2] Set HG-U95A 3905 8878
Homo sapiens Human Genome U133 Array Set HG-U133A 1218 -
Homo sapiens Human HG-Focus Target Array 759 -
Mus musculus Mouse Genome 430 2.0 Array 2200 21036
Mus musculus gllguse Expression Array 430A and Mouse Genome 430A 2680 13225
Mus musculus Murine Genome U74 Version 2 Set MG-U74A 4266 8912
Mus musculus Mouse Expression Array 430B 780 -
Rattus norvegicus Rat Genome 230 2.0 Array 886 11912
Rattus norvegicus Rat Genome U34 Array Set RG-U34A 2371 -
Rattus norvegicus Rat Expression Set 230 Array RAE230A 1166 -

w & S HIJH S 41TV 5 GeneChip  (Sample#d 3% \2) DHIT,
wlocusB D% \xGeneChipz ¥ —%7 v b & L 7=

wMouse & & DGR HFH 158

WRatDFHEIZIZIFR TIZ LTV 3 DT HAB & R,




EDEOIHBEEHTHDM?
EEREEDTH

DRAFBE D B A Ze DU TR IEI O FAAE DR

5
>R

F = aF, + bF,

I=(=n>n,+1)/2
D:{0.25/r2 (r>0.5)

1.0 (r<0.5) B/ :

- - 5512
w,, w, : weight of conservation, n,,n, :normal vector

yellow: crystal structure r : distance between vertices
= 6 12
RMSD = 1.1 A F,= Y.40(0 /R~ /R)"?)
Ras / RID of alGDS B

R : distance between atoms

CAPRIDmeeting |2 T A FarH




CAPRI (AR DOFHI2 TR L) DifER

T26: TolB/Pal

AN ET R AE, 3K 0 PHIRG

T12: cohesin/dockerin

XSG IR D2 FHITE S X H 12D DO dh %
fEEfRE S DO s & RIRFEGE ICUT VL b D 253 35 5 12 D% 5
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Fo0h BT RO AT IO—F

o T%J_ [ 2R U 7B REIAZ CFH LR FHERAL) O
TEPEFR EL DT
* http://p-cats.hgc.jp/p-cats PeCare | catapterasins
© /Y THIEODB ”

* http://eF-site.hgc.jp/eF-site F'SIte

. H%_,fﬁ»,j__]_ S YL DE + electrostatic surface of Functional-site
* http://eF-site.hgc.jp/eF-surf eF-S“"

o ESY TS OO T
* http://eF-surf.hgc.jp/eF-seek ef-seek

* DNAMHAAEHHNL
* http://pre-s.protein.osaka-u.ac.jp/~preds Prel)s

° N /\O e vAliva Prediction of DNA-binding site

B classPPI

homo

— http://pre-s.protein.osaka-u.ac.jp/~classppi

o AT KPR E AT &docking

— http://pdbjets.protein.osaka-u.ac.jp
® COXPRESdb:trE~T7ADHIEH DB

e http://coxpresdb.hgc.ip COMPRES o

¥  Kengo Kinoshita
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