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Genome sequencing projects statistics

Organism Complete Draft assembly In progress total
Prokaryotes 931 1002 865 2798
Archaea 64 14 30 108
Bacteria 867 988 835 2690
Eukaryotes 22 178 178 378
Animals 4 74 61 139
Mammals 2 28 19 49
Birds 2 1 3
Fishes 3 6 9
Insects 1] 21 A 29
Flatworms 2 2 4
Roundworms 1 9 11 21
Amphibians 1] 1
Reptiles e 1
Other animals iy 115) 26
Plants 2 1AL 46 59
Land plants 2 8 41 51
Green Algae 3 S 8
Fungi 10 69 41 120
Ascomycetes 8 55 28 91
Basidiomycetes i 10 8 19
Other fungi 1 4 5 10
Protists 6 22 26 54
Apicomplexans il i 7 19
Kinetoplasts 1 2 5 8
Other protists 4 9 13 26
total: 953 1180 1043 3176

@2009/07/20:3 % H T187HHIH 2 7-
THRPETOBIETEY (EOH) OBELTL 68 o e

IMS Tokyo University

http://www.ncbi.nlm.nih.gov/genomes/static/gpstat.html
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Bottom up approach®IREF s TDEER
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BHRFDAEX
EHEREE Poisson FFEZ
V@IV =—4dz3 g (r—n),
T AR e

V(e (r ) Vp) = S’CZ% Poisson-Boltzmann FFEZ

SRR | T R
e=ep,k=0| V(e ) V,)=0. Laplace 5T23{

8p=2.0 £=¢s,£=Ks

gs = 80.0 TE IR E@Z

: ENARXICEBRLTRIEFHEZTI,
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7/

7Y v 7ETIV ONHERER)

K 3.7 BHEOFBHETACHTARET VY - Ery<=vHERY,
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eF-site database: http://ef-site.hgc.jp

PDBj eF-SiIe

electrostatic surface of Functional-site

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

IZIFTRTCOPDBL Y + V) —%EME
319647 Entries, Last Update: 26-Mar-2009 v]j- 7‘\:_ = ]\ !@; c: %‘—F%

Ke.yword Search _ Category Search NMR Ci ‘3—‘/{ T O) ;E :712\} I/ ?g: %‘_I"‘ﬁ:

Antibody
Prosite

Active Site
Membrane

Binding Site

—IPDB code only @®and Oor

(‘search ) / Reset )

Examples of molecular surface

Ttup-EF

Ttup-ABCEF

lalt_1-A lalt_2-A lalt_3-A lalt_4-A lalt_5-A

Ttup-ABC

‘When multiple models are stored in PDB, molecular surfaces for all the models are
For all pdb entries, molecular surfaces are generated for individual subunits of generated.
proteins and the complex of proteins. In addition, when double strands DNA is
included in the entry, a molecular surface for ecach dsDNA is also stored.

T

. Kengo Kinoshita
eF - Slte ID IMS Tokyo University 10




RR DT

eos; eF-SIT@

electrostatic surface of Functional-site

Top page?> & 5%

OR
PDBi%5 ) v 7 %7 %

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

281730 Entries, Last Update: 19-Apr-2008

About xPSSS
Update Information
wwPDB Snapshot Mirror

Keyword Search Category Search (PSS

Antibody

Prosite
Active Site [S“"'“a"Y] Structural Details | Experimental Details | Functional Details

Summary [1C7K]

)PDB code only @®and Oor

Schuence Neighbor | Download/Display | Link
" (search ) @PDB ID O keyword

(‘search ) (Reset)

Membrane
Binding Site

PDB ID 1C7K sequence information (FASTA format) ( dowNoad PDB format file
Descriptor ZINC ENDOPROTEASE (E.C.3.4.24.-)

Examples of molecular surfce SEVSIA SRS OF BT PRTS
Functional Keywords H$DROLASE protein,
Biological source Streptomyces caespitosus (BACTERIA)

PR Cellular location [UNP - SNPA_STRCS] Secreted

Total number of polymer 4
chains
Total molecular weight ~ 14492.9 (the details in Structural Details Page)
Authors Kurisu, G. , Harada, S. , Kai, Y. (deposition date : 2000-02-19 release date : 2001-04-25)

Kurisu, G. , Kali, Y., Harada, S.

Structure of the zinc-binding site in the crystal structure of a zifgg, endoprotease from Streptomyces caespitosus at

Primary citation .
1 Angstroms resolution.
J.Inorg.Biochem., 82:225 - 228, 2000.(PubMed : 11132632)
1tup-ABCEF Other Database CATH, CE, FSSP, SCOP, VAST, UniProt ( UNP - P56406 )}, eF-site JKEGG (EC 3.4.24.-)
P Information

"
A
=5> /
i W
A Structure Images L i /,gp {4

normal position rotated about x by 90° rotated about y by 90° viewer
For all pdb entries, molecular surfaces are generated for individual subunits of 250X250 500X500 250X250 500X500 250X250 500X500 i ;:’a‘z_?ﬁ;gl‘jgi_sinufzdo"rvigen
proteins and the complex of proteins. In addition, when double strands DNA is
included in the entry, a molecular surface for each dsDNA is also stored.

Ttup-ABC

| Kengo Kinoshita
IMS Tokyo University 11



BFEILYVRJ—DNR—I : Summary Page

cF-site Top

eF-site

1D 1tup-C ) jV version .V % ;FIJ)EH L 7}4 E‘I‘;Fﬁffljﬁ‘ﬁi

P8 ; 3 / ] Z [H]

u 1

Code v click to enlarge

Chain C .

Title TUMOR SUPPRESSOR P53 COMPLEXED WITH DNA Dowilid T—4 7 7L )LD

Classification ANTITUMOR PROTEIN/DNA Q .

Compound DNA (5'- y‘ 17 >vua—F
D(TPHTP*TP*CP*CP*TP*AP*GP*AP*CP* TP*TP*GP*CPCP*CP*A e
P*AP*TP*TP*A)-3)

Source Homo sapiens (Human) (P53_HUMAN) Links

Sequence  C: SSVPSQKTYQGSYGFRLGFLHSGTAKSVTCTYSPALNKMF Q
CQLAKTCPVQLWVDSTPPPGTRVRAMAIYKQSQHMTEVVR
RCPHHERCSDSDGLAPPQHLIRVEGNLRVEYLDDRNTFRH —J

SVVVPYEPPEVGSDCTTIHYNYMCNSSCMGGMNRRPILTI — 'ﬂﬁ@DBJ\O) ]) \/ 7
[FSSP_

ITLEDSSGNLLGRNSFEVRVCACPGRDRRTEEENL
Description (1) P53 TUMOR SUPPRESSOR/DNA COMPLEX

Functional site

1) chain C
residue 145
type METAL
ligand

sequence L
description Zinc
source Swiss-Prot : 1

2) chain (o
residue 149
type METAL
. T
ligand

Kengo Kinoshita

sequence S IMS Tokyo University 12

description Zinc



jV formerly known as PDBjViewer

® Java + JOGL
« H7-H!Z Rasmol £ LT\ %, Rasmol-likeZs A7 VU 7 M bz 5

® stand alone T applet Td HJ <

® PDB-ML, PDB, polygon (/7 F-RMH& EDZF 7Y =7 b)) 7 #—=< v MG
® MBI ZPAD

® xpsssDIEAEEHR D RN

® windows XP (sp2), Mac OS-X (10.3), vine3.1%°fedora core 372 £ ®D F 7 Linux

® OpenGL supported graphic card and latest graphic driver
® http://ef-site.hgc.jp/wiki/;V/

: A7V | ofl =
Z y V P 7 q — \/H‘}i ?/’TZ'}#? V4 7 IMSTogkyoUniversity

13



EIES T AET

ek-site 1tup-C

. Structure Page

@ Default © CPK ) Default without hetero atoms

Functonaste ocvs s |
details sequence L

) I - ‘i description Zinc

2) % "j" source Swiss-Prot : 1

> K - o

Jeda DT 23 EE) LT H] 5 -

Kengo Kinoshita
IMS Tokyo University 14



grEmzkonIIZN TRl LbH D

- (#fl) Myb proto-oncogene protein

| 1 ! 1 1 | 1 1 ! 1 | 1 ! ! 1 | 1 1 1 1 I 1 1 1 I [}
sanT N sanT N SANT [ Hes2 Cnyb_C

lelectrostatic potential

-0.1Vv +0.1V
hydrophilic

" hydrophobic

DNA—blIld ‘T Kengo Kinoshita

IMS Tokyo University 15



F—H 774 NDY I a— K

® gseqinfo
- BEREEROLIE R Z D 72 XMLERD 7 7 1 )V

* http://ef-site.hgc.jp/eF-site/schema/seqinfo20.xsd
® efvet-ml

o EHOBIRLEEEBERT V> v ILOfEZ O 7-XML
XD 7 74V - jVTERRATHE

* http://ef-site.hgc.jp/eF-site/schema/efvet30.xsd
® molscript file (RDZX 7 A F)

® cfvet-flat
o FEARITIZINEBFI A

e FLEOTYIrya— FT3BZFH

* http://ef-site.hgc.jp/eF-site/tools.html
e FIUFFICXMLAD 2 W8 — 4 — & 35 v Ton tmenss

16



Molscript file D> )5

® MOlSCTipt (Kraulis, J. Appl. Cryst, v24, p946-950, 1991)

PDB7 7 AW 6 & Vo8 7 EH Difix % i <
fezdi < 2 IR b LT T
FWra<y FCTIo7-RBH n[EE
« Objecta~ > FTHRY 2 HEIRN[HE

- STPFEER IOy FO/l9 7 740 & LT it

ex) molscript input file

plot
background white;
read mol "1rop. pdb
transform atom * by centre position atom *;
object 1rop.obj;
end_plot

Z DOFIT X 1rop.objhiobject file

| Kengo Kinoshita
IMS Tokyo University
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oull

HFRADHE
eF-surf@http://ef-site.hgc.jp/eF-surf

eF-siteE R URMHE THFREZEE
SRIEVA XML 71 )LEmolscriptiei Ty o v O0— REFkS

Title Trypsin

eoe;  cF-SUM

ABOUT eF-surf:

Download Results.

Molecular surface of proteins with the electrostatic efvet file (download )
potential is a representation of protein three
dimensional structures, which often gives some clues
to infer the function of proteins. eF-site is a
database of the molecular surfaces and the
electrostatic potentials in all entries in PDB. eF-surf is default color scheme ’.’ A
aweb server to calculate the molecular surface of the
up-loaded file with PDB format in the same way as the efvet XML file (download?)

eF-site database. molscript object file download

Submission STEP-1:

Specify a PDB format

i (G7ALERR) 7 7 1 LHSBIRENTWE R A electrostatic potential

E-mail address:

efvet XML file (download )
molscript object file (download)

Title: (optional)

* When you upload a PDB file of version 3, please make sure that the
file contains 'REMARK 4' records to express the version (click here for
details).

(_submit

1) PDB7 7 A )L %Zupload
A —=NT FLA%Z AT
3) ERA—NICHBURLICT 7L ALT
e -

4) 15min-60minfLE Kb 3 (P& Kengo Kinoshita
IMS Tokyo University 18




{(5a e i Teiegs A VAD M gl

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

® eF-sitell X9 A FALIMRRRIC X 2 BREESRHAL O - M

o REMEEHBOLICHR L THESR

® 20064:12H 7>

eoni__eF-S66K

7v7ua—RFIN7/-PDB7 7
A AR U CHERE RN 2 37111

S 18 G

coverage

1 2
zZ-score

3AT_1fa0_A_604

wwwwwwwwwww

aaaaaaaaaaa

a0no0n

L. HEKROKEZ IR

| Kengo Kinoshita
IMS Tokyo University
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Normalization of similarity score

Normalization from
query protein’s view.

N hetero compound binding
sites appeared in PDB Functional site patches

Z-score = (score — mean)/std

Larger patches would
get larger Z-score.

coverage

1N

s1m11ar1ty'$ \ / / T &
(] \ i I

0o Tp .., [ET
= T B TEE OB
, e ik
-

frequency

P-loop containing

\
'1‘ 116k | fnc
|

ﬂju/ A

Z-SCOore

Z-score of simiarity

Normalization from
functional sites’ view

_ # of corresponding vertices

coverage = # of vertices in each patch Results will be shown in coverage vs. Z-score plot.

The number of corresponding vertexes is used as similarity score.
| Kengo Kinoshita

IMS Tokyo University 20



Threshold line determination

® 10 randomly selected representative with free and complex
structures.

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

£ > - xx ke

2,5-dimethyl-

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

IMS Tokyo University

21



coverage

Threshold line determination

0.9
0.8

0.7

o
»

o
[

‘.,
~
~,
~,
~i.
T~
Y,
-~
"om

0.4 14000

LE N
LT

112000
0.3
10000

8000
0.2
70%-TP

" 6000
90%-TP *+.,

.
.
.
.
.
-
-
~
.
)
.,

-2 0 2 4 6 8 10 12
Z= SCOrce

(TP x TN — FP x FN)

Maximize CC

with a threshold line

CcoVv. =

L+C
<

+b

under a constraint that

fraction of TP exceed 90%,

70% or 50%

90%-TP line will be used

hereafter.

cC

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

| Kengo Kinoshita
IMS Tokyo University 22




e D R 7

Very highly promising
Modestly promising
90%-TP 50%-TP
aon eF-seek
1 1200 - e oy -
3AT_1fa0_A_604
0.9
0.8 1000
0.7
800
v
o 0.6
o
@ 0.5 4 600
>
o
O 04
1 400
0.3
92 Maybe L 4200
0.1 | A promising
0 0
-2 -1 0 1 2 3 & 5 6 7L 8
z-score
3AT_1fa0_A_604 (A:114,117,118,432,505,513;B:33,149,150,153-157
A
T
3AT_1fa0_A_604  (view complex) ) (‘Gownioad P08

Kengo Kinoshita

R & %9 72D %% A TView complex % #f - T IMS Tokyo University 23
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DNAG & Hb 2 D M

Electrostatic potential

Methionine Repressor Red: negative, blue: positive

(1IMJQ)
Predicted site

Local curvature relating to DNA-binding
directly: slightly protruded

Red: protrusion, Blue: concave

Global curvature relating to entire surface
geometry: largely concave

3ODEHEN LD T HIE

*|* Kengo Kinoshita
IMS Tokyo University 25




normal

plane i
-7 T ;
R e e e
. [N .
~ 7 [} \\ .
h 4 | N
H | N

rotated normal plane

___™_curvature k'

) | N 5 :
: 2 i . :
H } ’ H
H [} / :

\ 3 I N 3 '

- 1 "~

) N %

E) 3 < o [ 1 z o

normal . .
crosssection |

concave

Mean Curvature Gaussian Curvature
= (kmax'l'kmin)/2 = kmax' kmin

-0.5 0.5

*|* Kengo Kinoshita
IMS Tokyo University



(Gauss curvature

Mean Curvature(H)

Gaussian Curvature(K)

= (kmax'l'kmin)/2 = Kmax " Kmin
K>0 K=0 K<0
wo| o7 | | T
concave valley concave saddle
nol we |/ NCXD
flat bending saddle
neo LN | S0 |1 T
convex ridge convex saddle

| Kengo Kinoshita
IMS Tokyo University
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global curvature

Prediction Scheme-1:

=
2

(=]

binding sites

non-binding sites

04 AC
c\ec\fos\a‘

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

Statistical Preference Measure

Relative Frequency

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

F non-bind ((De: Klocal) Kglobal )
=N, non-bind (¢e, Klocal ’ Kglobal ) /N non-bindtotal

Statistical Preference Measure

P bind / P non-bind

| Kengo Kinoshita
IMS Tokyo University 28



Prediction Scheme-2: Prediction Score (Pscore)

Statistical Preference Measure

P bind /P non-bind > 4.0

For each vertex, calculate the
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.

Weights are calculated as inner product of normal vector and direction vector.
Maximization was done by searching all possible direction by 10° interval. \

Direction vector

Pscore will be used as an indicator of the prediction results. 4

okyo University



Prediction Results Tsuchiya e

\ “ &DNA

> 0.6 \ & ATP |

g \ <~ non-binding |

= 0.4 :

P

J:: 4

S 0.2

.; -

ﬁ |

=0 ‘
. [ ‘. L N ) a J
0 0.1 0.2 0.3 04 05

P score

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 30



PreDs: Predition of DNA-binding site

Prel)s

Prediction of DNA-bidning site

Electrostatic Potential Predicted DNA-Binding Surface

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. &
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 Predicted DNA-Binding Region
(Residue Numbers (Chain ID))
Job Title
A2(B) A47(A) A48(A) A48(B) ASS(A) AS5(B)
A96(A) AI6(B) R61(A) R61(B) R66(A)
Choose uploading a coordinate file or inputting PDB ID. R66(B) R74(A) R74(B) R104(B) R140(A)
If both boxes are filled, the server chooses using the uploaded coordinates. R140(B) N57(A) N57(B) N119(A) N119(B)
C Upload Coordinate File [m—sT] N123(A) N123(B) D117(A) D117(B) Q63(A)

Q63(B) Q70(B) Ql41(A) G33(A) G51(A)

G51(B) G53(A) G53(B) G76(A) GT6(B)

H27(B) H73(B) H78(A) H78(B) H98(A) I68(B)

L46(A) L46(B) L116(A) L116(B) K56(A)

K56(B) K65(A) K65(B) K92(A) K92(B)
SUBMIT K120(A) K120(B) F54(A) FS4(B) P49(A)
RESET P49(B) P59(A) PS9(B) P126(A) P126(B)

© Input PDB ID

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

IMS Tokyo University
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Disorder region & (&{ah?

o HEEE L TUWLWAWIRRETIE—E D7

- EENRBERIGRILEL
DRESIND

- E NG EDEFREY
« EHIFARG E DERICE

1

EE & & 575 UL\ EIE
VA, WL DO DEEEFEIC K

49

- HREE R ITRICITRFESTciBER &S

EE(C/R D

(Dyson, HJ and Wright, PE, 2005)

« FRRIZY A THH SN TL

s

Disorder region % 37l C
S IUITEREVP DL DY 7T D> 5

Unstructured @™ = Molten globule
{conformational ensembie) {con

nnnnnnnnnnnnnnnnnn
ense! formational ensemble) (beads on a string)
—~~t (\\@
- WV &
SAN P SU QYN
1}! - Finger 3 Finger 2 Finger 1
For exampie, NCBD (noc AC For example, zinc finge: " eXar
unfold:
l l Folding on target binding l l
- \ ,
& N n
g ] N {(g{ . -‘L* &
) s 7 N by /i P
‘ ‘ " 2 ‘) v'"";é’-s h“i - £
e, o N b
’ | & o
PN A - &7
~ v - - % o
ACTR-NCBD comples 4E-elFAG complex

| Kengo Kinoshita
IMS Tokyo University
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R\ EdisorderfBig &7 DHERE

o AUINIEDHEREIZRHH HdisorderfBiE N FEET S
— Dunker et .al, Biochemistry, 2002

16

1. 5 F Bk (Molecular recognition) o o S E:g::;;:gﬁ;egnz';gmg
1.8 IO B-A OB S 7 O Lsand-Bindng
2. 8218 G-DNAFES s O Eroe ity
3. 81X E-RNAKES (t, r, m) 8 Dircble Linker/Spacer
4. AUREES 2 § 8 o Junotion

2. ¥ % &K (Molecular assembly) 6 10

902 I\ B TOHEEED 73 %7 (Dunker et .al,

3. A\ & & (Protein modification) Biochemistry, 2002)
— Y Bg1E
- 7tFILiE

— H1)av)uit

© Protein—Protein Binding
@ Protein—-DNA Binding
O Protein—RNA Binding
O Ligand-Binding

@ Protein Modification

© Entropic chain activity
@ Flexible Linker/Spacer
O Others

@ No function

@ Unknown

DisProt (http://www.disprot.org/), 469 proteins,

1114 regions TDHERED 730 33



Statistics of disordered region

SZEEYI 1 BIZ EDisordered fEIEHYZ 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 et al)

| Kengo Kinoshita
IMS Tokyo University




Disorder region® > 8;ED

@ Support Vector Machine % Fl|

o A A —

- FHEIT SRR 3BEDT I /A

BCOEBWEED

o FDH., EMOAEEHAELE:
Meta?? 7O —F CTHE

meta-predictor DL

(Step 1|
Input sequence: MTYKLILNGKTLKGETTTEAVDAATA
AN

Prediction using each component predictor  \ N PR e .
o = < e g = oy S N

P0OS ) (isoprenz) (DisemsL) (% _ Dispro ) ( 1upred

(POODLE-S,
— : : U
Collecting prediction results \
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13 residues 13 resicues
A
V 27 residues window
Input vector l
0101000040403 0.1-0.30.1-03-04-04......
(20+1)*27 dimensions
. . B3
10-fold cross validation!Z X % PEGERH
MCC ROC
PrDOS 0.502 0.887
DISpro 0.496 0.886
DISPROT(VSL2P) 0.427 0.883
DISOPRED2 0.439 0.864
POODLE-S 0.379 0.850
IUpred 0.406 0.831
DisEMBL 0.397 0.822
meta 0.526 (3=0.009) 0.904 (£0.004)
ROC curve
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FP rate (= 1 - specificity)
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Complex form Free form

Green parts 1s flexible and invisible
in the free form of the structure,
which could prevent our method to
predict the binding site.

*} Kengo Kinoshita
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® Missing loops (or gaps) are identified by comparing SEQRES and ATOM record in
each PDB file.

® N-terminal and C-terminal gaps are ignored.
® 7,949 loops are invisible among 41,417 chains in current PDB
* Apr, 2005
» Entries with 2.5 A or better resolution
® About 63% missing loop are 8 or less residue long
* 8 residues are said to be the threshold value to build the good model.

Length distribution of missing loop in PDB

0 10 20 30 40 50 60 T
Kengo Kinoshita
IMS Tokyo University
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IDPDFHl: PrDOS
o7 I/ BELCTHRED D 5

- ML (GluZe &) 3%\, BEAIDSHER ... ete
oHLA D & I WIERE T FHITE % (#51) hERG

1 MPVRRGHVAP ONTFLDTIIR KFEGQSRKFI IANARVENCA VIYCNDGFCE 50
51 LCGYSRAEVM QRPCTCDFLE GPRTQRRAAA QIAQALLGAE ERKVEIAFYR 100
101 KDGSCFLCLV DVVPVKNEDG AVIMFILNFE VVMEKDMVGS PAHDTNHRGP 150

.
L]
httD //Drdos hgc ]D 151 PTSWLAPGRA KTFRLKLPAL LALTARESSV RSGGAGGAGA PGAVVVDVDL 200
L L LJ
=x =x < e S

il

201 TPAAPSSESL ALDEVTAMDN HVAGLGPAEE RRALVGPGSP PRSAPGQLPS 250
251 PRAHSLNPDA SGSSCSLART RSRESCASVR RASSADDIEA MRAGVLPPPP 300

Protein DisOrder prediction 301 RHASTGAMHP LRSGLLNSTS DSDLVRYRTI SKIPQITLNF VDLKGDPFLA 350
ﬁ) 351 SPTSDREITIA PKIKERTENV TEKVIQVLSL GADVLPEYKL {RWT 400
System 401 LHYSPFKAVW DWLILLLVIY TAVFTPYSAA K E E 450

451 PLAVVDLIVD IMFIVDI FRTTYVNANE 500
501 DMVAAIPFDL LIFGSGSEEL IGLLKTAR 550
m | Lout | Usage | M 6§51 FLLMCTFALI AHWLACIWYA IGNMEQPEMD SRIGWL! 600
601 GLGGP K YVTALYFTFS SLTSVGFGNV SPNTNSEKIF 650

651 MYASIFGNVS AIIQRLYSGT ARYHTQMLRV REFIRFHQIP 700
701 FQHAWSYTNG IDMNAVLKGF PECLQADICL HLNRSLL KPFRGATKGC 750
751 LRALAMKFKT THAPPGDTLV HAGDLLTALY RGDVVVAILG 800
801 KNDIFGEPLN LYARPGKSNG DVRALTYCDL VLDMYPEFSD 850

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.

851 HFWSSLEITF NLRDTNMIPG SPGSTELEGG FSRQRKRKLS FRRRTDKDTE 900
Submission 901 QPGEVSALGP GRAGAGPSSR GRPGGPWGES PSSGPSSPES SEDEGPGRSS 950

951 SPLRLVPFSS PRPPGEPPGG EPLMEDCEKS SDTCNPLSGA FSGVSNIFSF 1000
Input protein amino acid sequences in plain text or FASTA format. Multiple FASTA formatted inputs 1001 WGDSRGRQYQ ELPRCPAPTP SLLNIPLSSP GRRPRGDVES RLDALQRQLN 1050
are acceptable. The server accepts single-letter standard amino acid codes and the code X' for non- 1051 RLETRLSADM ATVLQLLQRQ MTLVPPAYSA VTTPGPGPTS TSPLLPVSPL 1100
standard amino acids. The codes for ambiguous amino acids and paticular non-standard amino 1101 PTLTLDSLSQ VSQFMACEEL PPGAPELPQE GPTRRLSLPG QLGALTSQPL 1150
acids are automatically replaced by 'X'. If you want to obtain prediction results by e-mail, check 1151 HRHGSDPGS 1200

"Recieve prediction results by e-mail" and input your e-mail address.

1.01

0.9-

Query amino acid sequence (HELP)

- Prediction
— Threshold
{FP rate= 5.0%)

Title (optional)

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

0.0 T T T T T T T T T T T T T T T T T T T T T T T
o 0 501001 5(RO@5MBOCES H00+505065 05006507 0075 (B0MB5 05000051 011 50
Do not use template-based prediction (HELP)

Color key for alignment scores

i ey : <40 40-50 50-80 80-200 >=200
_ Recieve prediction results by e-mail ouery |

1 1 [ 1
E-mail address 0 200 400 600 800 1000

“predict ) ( Clear

ita

li#l %2 A1 L CPredicth ¥ v = i3 7217
ERAEX— LTI 2V EZIOAA—ILT FLAZ ANS
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Z#Z &P} ¢ eF-site ID
® PID ModelID-ChainID233:A
« fl: 1a1t_3-A
® ModellDDMEWE G 1T BT 5
» #l: 1tup-C
® HHDChainz ZULHHEIE T V7 7 Xy FEHTIER2
» #l: 1tup-ABCEF
o VI DR JT
o eF-site IDDY7700 5% L X

* http://ef-site.hgc.jp/eF-site/servlet/Summary?entry id=1tup-EF
« PDB-ID»35h25% & &

* http://ef-site.hgc.jp/eF-site/servlet/Search?pdb=1tup

| Kengo Kinoshita
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seqinfo

pdb_id

model_id
chain_ids
domain_definition
domain_source

VAt

E
@

revision
category
* *
function struct_site
source id
source_id info_type
info_subtype
description

details

struct_site_gen

auth_chain_id

beg_auth_seq_id

end_auth_seq_id

ligand
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Mia i

efvet

pdb_id

model_id
chain_ids
domain_definition
domain_source

revision
vertices edges triangle_array
count count count,
1id_numbers transparency
+
+ edge +
vertex id triangle

id vertex d

image edge

property vertex
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