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Protein Ligand Binding Site
Database

“bilab:PAIRID _

rdf:type ddi:distan%eftofatom

PDBID

pdba:link_to_pdb -

PAIRID

bilab:has_interact

bilab:has_interact
_atom_site

_chem_comp_atom

pdbo:has_ate

T [— | YV
pdbo:atom_site vee

pdbo:atom_site. _:blank_P1
label_atom-id . _atom
pdbo:atom_site.
pdbo:atom_sité. label_asym_id
tpe symos
Atom VE it pdbo:atom_site. ML
pabo:atom_sity. label_asym_id
label_comp_id

Residue Name mmbo:che _comp

papo atom_site. pdbo:atom_site. _atom.Cartn_z

pdbo:atom_site.
abel_atom_id

pdbo:chem_comp_atom.
type_symbol

label_seq_id

Het Atom Type
T L Gz
Residue Num Crth Laer b pdbo:chem_comp.
. i o:chem_colmp
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PLBSPResidue® #,

[ tabiteuea.lodac.nii.ac.jp: 10035/repositories/PLBSP_residue#query

AllegroGraph WebView 4.11  repository PLBSP_residuc

« | Overview | Queries | User anonymous

Edit query

show my namespaces, add a namespace

s TOSIHRD YT R— (http://utprot.net/) H> “TOP > PLBSP Residue” &
oD% f-EDZET. SELBELI-T —IR—ADIVRRA VAT IEATE
B KRT—EAR—XTEMETSHIIT L. RWeb P A +TIERAELL,
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PLBSPResidue® #|,

tabiteuea.lodac.nii.ac.jp

Edit query

show my namespaces, add a namespace link to query Reasoning Long parts Contexts

ttp://rdf .wwpdb.org/schema/pdbx-v40. owl§>
http //pur | .org/de/terms/>

P edal tp://edamontology.ore/>

PREFIX sio: ’ﬂtm //semant icscience.org/resource/>

ct distinct Puniprot ?sgno

pdbo:atom site.chem comp. id "MAN",
dcterms?isPartOf 7het res:
rdf:type sio:S10 0104 432,
S.

} order by Tuniprot

Execute
Result

Download as SPARQL JSON M
uniprot sqno
061363 "2551"
061363 "2553"
061363 "2555"
061363 "2802"
061363 "2803"
061363 "2804"
NAR12R/2 "mancg"

ANTA—=LIZETTSHII)EAHNLT ExecuterR A %1
9 & EmE FOD Result LA FIZHOIT) DES ‘f‘*%?ﬁ‘i?éhé



PLBSPResidue® F||

tabiteuea.lodac.nii.ac.jp: 1¢

Edit query

show my namespaces, add a namespace link to query [ Reasoning Long parts Contexts

PREFIX pdbo:<http://rdf .wwpdb.org/schema/pdbx-v40. ow !>
PREFIX dcter /our | .org/dc/terms/:

PREFIX edam: ‘edamontology.org/>

PREFIX sio:< //semanticscience.org/resource/>

select distinct Zuniprot ?sgno

where{ .
,'{u-:‘iirn-: pdbo:atom_si id "MAN".
Thet_asy : 23

RN DERISEIL.
Reasoning DF v IRy I X%
209909 %,

|

— Download as M) SPARQL

Result ;' JSONEOU“}O?%

Download as [SPARQL JSON
.
_uniprot  [gpaRQL XML
061363 SPARQL TTL
061363 SPARQL Comma-Separated Values
W Comma-Separated Values i .
C 0n|ma-$e"pzaéﬁeid”\'alues (with fields in N-Triples syntax)

061363

061363 "2803"
061363 "2804"
NA13A3 "2RNK"

Download as M DSPARQL JSONZEV I BHEE D LOLETA—TVNTHRERE
Ao O0—R3EMERIRTES,
TA—VYEEERMNSTE T LT=5. Download 57')‘y77%>2&'§9r?>ﬂ—|3f3§ﬁfﬁ§ﬁéf;téo
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2
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| FEEICERINTRERE
UHYREESRE e PLBSP-Residue
48 o IBELI=UAHURDFASTAL
DI COBEES LI




MRFARENE

PDBFR DA U REESEEIFHRDRDFE
A UREEEIESERDRDFE

*PDBEUNiProtMEI DA /N BFHL N ILDBESBIFHRD
RDF1E

o T—AR—ZAMBST—RtYrEFEE
e FRA T RMEDRRE
e PSSMAZE i

o BHARIRILALH
e SVMIZEKAFEDELT
e BIEMTILOY X LIZKB/INTA—E4—FBEILD EENL

eUTProt Galaxy D3I 5 EIF, UA U REEEELLFRIY—ILERK
D—70—%F%
o FRIY—ILEE/NYI TN TEHS UTProt CKAN DILHE L (F



FAY—ILDERNATSAO DTN

PSSMIZZ#i
~~YYSVSAFGKNTSAI - )
.YWDISGPGAGLENTI ... ‘, (PSI-BLAST)
...CPDVSSTDIEYVFL... )

EfIT—52tvk
DA UFREEERE

/
SER...GDFLALDLGETNF ... RVLL...

>~ 7

A2 3] 2]/[2\1]3]2
R |3 3]ol[a]3]a]- G
p|1|afalfle] 30| 2]
cl4|s5]ola]a3|a]a
\ i
\ ]
!
N IRl 25 & 5 Fil iR CRimfl2%ES

onsi |t orsa |T|  onsi

aflT—42tvk
DAHUREESEEMNSS~25FE BN -FER

PSI-BLASTZ FALNT 7S/ BEER 5 A PSSMIZZE #A
RIS wEESDASLEFEARINLEL
TERT %,

AAEINTF=) AR ES AR E BHRE
HEIZ A UREEREZIERT—3
tyb, YAV REEHREN S5~ 2555 E
MNnf-EEEFEHT—2tyrELTHL
THR—IMHYE—TL o TEEEIED,
INSA—R—IFRIZITEEMHTILTUX
LERWNS,

19



T—REINERNRATS(0&

TR —ILVER/ND

IRE S B
FREY—IL 3

S RTREE
FRY—IL 10

FYLRILAFE

e s "
YJ—IJL

—12
—11
—17

REHEESVN\VE, HRF
BEIVINGE,. TI)RIL

AFEREERINIEITDONT,

T—AEINERNN1TIA4
EFRIY—IVER/N1TSA
VERITIAHAIETHRE I:IM_L
FRIY—ILERZITOT=,

18 59.2 75.6
8 33.2 99.1
22 31.3 98.0 823

A4 D TEREETAM (1)

74.2
87.0

BIEF :c,gw e [-14,14]
ST BE 250
Window =2 X (|w]| +1), C=2°¢

1
=29
4 + 20xWindow

(C,y, window ) Z{F>T

HORNYTF—230 LT=EEDAUC
TE:

Point mutation 5%, Cross over 80 %

#EALEF: 20, tH{E%L : 20




T—AEINERBRNATSA&
TR —IVER AT 542 D 1EREETA (2) -
Gy —F LD ELE BRAUCDE

[=] |I
II
HFYyRY—F 73 = 343 <
(R #+1E4) §1 —
BEHTILTYX L 100 ~0. 0042 ;'
(4 %5) g I'
BEMTZILTYX L 200 ~0. 0017 s |
(1 %10)
BEMHT7IVTYZ L 400 0.8X107° £|| — RE#EESILFEY—IL
(1t £ %120) Ay

%L
IEEHEE IV INNIEBEREEEATAIZDLT, RL/INSA—2—IERER LT, ZAH1E4
DT )yRH—FEETL. HRZTEDRZEKRKAUCHEETOVRLT=,

GAZRWV L& IR DR TEI YR —F LD EIIMNGY NS, RS TE
BLf-EE KRAUCOENVAR LN TR ELRHEDIRIIE &F1.731215,



T—3EYNERNATSA&
T —ILER/NA T4 D ERESTE (3) :
BAZEK BERERA DB

(%5ﬂllx:70)754>ﬂ>|~>
GLIABEDT A AU)

R

T 1 T
200 400 800 800 1020 1200

R, IS S "'!‘ i T T SR

s SR TR N TR e
.|.I.l.|.-.|..l.._L_I.......J.|..|...l.I.|._LJ_ “_M_L

(PE/BEIDT A A00)

BARZBEAREBEZESR AL, CRIGREEZa-helixD\ TV Bl 1=-F TS S E 2

BT %, HEEWLIZIRATAO—ILEENFIOFHKEEBREREDEYTKEHKEL. ZTNLL

SNOEDITERKERBEERZT 5,

EBEINT=FBIY—ILIL, a-helixRIZBENSRFSNT-FKEZREDOREDEHEEZRE

EFRTAHBIET AYYIRARNTHEEMIZCIEBNAFEEHREZELLFAILTLS,

1




T—3tYRER.
TR —)ILEFBINATSADF B

GitHub ™ resosien Explore Features Enterprise Blog | | signin
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xbind

AKI)—oJ70—%EE T L LETHRHELI-TOT S L% GitHub L TARILT=,
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UTProt Galaxy ERA=A—OUsers €L T

Registration T —

Analyze Data

—Jb b2 — - &
- UTProt Galaxy
h tool [ Unnamed history

SESIE 00 O UTProt Galaxy 12547 {2 05 74 D20 T8/ BTy — L0 HERETT BR[| 0
Bilab F542 Y=l GalaxyD MEES2—ILELT, BETED Y — LS BAAENTOET, =
Get Data + SBR Predictor Oy ETT. BEEILEIC
Send Data * SBP Predictor 13, E LD T —PEE ES s

¢ LBR Predictor (now developing ...)

ENCODE Tools * LBP Predictor
Lift-Over

Im

Text Manipulation

) Galaxy is an open, web-based platform for data intensive biomedical research. The
Filter and Sort

Galaxy team is a part of BX at Penn State, and the Biology and Mathematics and

Join, Subtract and Group Computer Science departments at Emory University. The Galaxy Project is
Convert Formats supported in part by NHGRI, NSF, The Huck Institutes of the Life Sciences, The

Institute for CyberScience at Penn State, and Emaory University.

Extract Features
Fetch Sequences 4
Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Wavelet Analysis

Graph/Display Data

Regional Variation

Multiple regression

Multivariate Analysis

UTProt Galaxy |[C1—H—& %9 5 & T,

L E& A= 2 — Shared Data > Published Workflows
MNoSEIORERT—270—0FRETES, .



UTProt Galaxy D F|FH (1)

7] utprot.net:808

ed Data »

Published Workflows

search name, annotation, owner, and tags | ‘4
Advanced Search

Name Annotation Owner Community Rating Community Tags Last Updated |
reate Ligand Binding Residu ik
Predictor
Get Non Redudunt Ligand
Binding Protein Tadsla
Get Non Redudunt Ligand published Workflows | masaki | Predict Ligand Binding Residuc ut this Workflow
Binding Protein With Ligand masaki = e = P ~
Binding Residue Galaxy Workflow ' Predict Ligand Binding Residue’ Author 44|
Annotation izt 4d £
Pipeline Prediction Using work flow of “I 3 ﬁ 3
in dir it Jj i Relate:
gar Binding Protein an predicting sugar masaki ! step Annotatian Warkflows 4
Residue Predictor binding residue
R L ) =| all published workfiows
Predict Ligand Binding Residue masaki Step 1: GET ligand binding proteins. Fublshed workfl
HETATOM code Rating
Community

(@ ratings, 0.0 sverage)
Step 2: PSSM generator using psi-blast Tags

Source Data Community: none
select at runtime

Times of iterator
2

Step 3: GET fasta using UniProt URI.

Source Data
Output dataset ‘sutput’ from step 1

Step 4: Remove Sequance Redunduncy using CD-HIT.

Source Data
Output dataset ‘output’ from step 3

AZa1—0O Shared Data Z1ERT HE KROXTLARELTWNAST—HT70—D—
ENRTEND, ZZTlElPredict Ligand Binding Residue | Z#1£iR3 3,

Import workflow ZEiRTHETT—VTIO— A= a—[ZRIRIND, 26




UTProt Galaxy DY)

et:8080/root

Analyze Data

UTProt Galaxy

| search tools

UTProt Galaxy 1334 F (247 T 020 FHL By — L ORSERETT. A

Bilab

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group

FSwu—Il Galaxy® RBEV2—ILELT, MET ROV —ILAEARINTET.

+ SBR Predictor
s SBP Predictor

ping )

EfIA=2— lGet Data ] ZEIR

research. The
ematics and
ject is

Convert Formats

#FLNT, PRI RELBE NI E% UTProt EIZ7yTO—

supported in part by NHGRI, NSF, The Huck Institutes of the Life Sciences, The
Institute for CyberScience at Penn State, mory University.

Analyze Data

EXLY— = i

Unnamed history
0 bytes &

O oty ET. BRI LA
13, R ID T RIS Y

-k ERRY— F I - 4
- UTProt Galaxy
arch tool. ) Unnamed history
SeAfch SaCH O |1 UTprot Galaxy 135545427477 4020 FAL B2 — LOHATREET . ST 1 o

Bilab Iy =) GalaxyD I BES2—ILELT, BETROY— Lo BaREhTOET. ytes «
Get Data .| - SBRPredictor Ozt y—irzey, BirEIoHzIc

= Upload File from your computer + SBP Predictor 13, ERE O TR s

. redicto W oping .

= UCSC Test table bro

= UCSC Archaea table browser
= BX table browser

= EBI SRA ENA SRA

[Upload File 1% 23R i

- PLUAS e L s ot L L e

=8

9%,

L E¥Analyze Data D A=21—%EIRL, ERIAZ21—D . Get DataZEIRT 5,
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UTProt Galaxy O F|FF

[ utprot.net

_ Galaxy

Analyze Data

22—
Upload File (version 1.1.3)
arch tool
P o File Format:
Bilab Auto-detect Y
Get Data I

=l Which format? See

Upload File from your computer
= UCSC Main table browser
= UCSC Test table browser

TIP: Due to browser limi
to fail. To upload large

(bel

J7AIILT7yTO—
J74)L:EIREE

than 2G8 is guaranteed

w) or FTP (if enabled

P?’éiﬁA

/b\

‘ 230 bytes

(@ earu-zzor. musEcna:
| 3 i - pmig #00s0

IJ7AI)ILT7yTA—KmhaE—
ER—ZALDWNTNHIDA
SETFASTAZ 7ML Ty

= UCSC Archaea table browser

= BX table browser

= EBLSRA ENA SRA

by the site adrr

URL/Text:
>148L:E|PDBID | CHAIN | SEQUENCE =

a _pbffgéo

MNIFEMLRIDEGLRLKIYKDTEGYYEIGI!
KSPSLNAAKSELDKAIGRNTNGVITKDEAEKL

= Get Microbial Data

= BioMart Central server FNQDVDAAVRGILR

= BioMart Test server

file

= CBI Rice Mart rice mart

= GrameneMart Central server
= modENCODE fly server

= Flymine server

= Flymine test server

= modENCODE modMine server

a0

Convert spaces to tabs:
Yes

Genome:

unspecified (?)

-

NAKLKPVYDSLDAVRRAALINMVFQMGETGV =

Here you may specfy a list of URLs (one per line

Use this eption i you are entering intervals by hand

URL/Text: D I74—LIZBEYTIT5,

:Ito_&/\o_x I\j_éi%é(is

| utprot.net: 8

Analyze Data

FyIO—RMNET TS
ELHFRICAYE—IH

—_— Bilab
JIRSHL, e
= Upload File from your computer

LIz, TPasted Entry ] -

ELVSRBIMDUINT :
Galaxy LIZRTFESN S,

search tools

UCSC Main table browser
UCSC Test table browser
UCSC Archaea table browser

EXFY— =
o The following job has been successfully added to the queue:

Unnamed history
230 bytes

2: Pasted Entry

You can check the status of queued jobs and view the resulting data
by refreshing the History pane. When the job has been run the
status will change from ‘running’ to 'finished’ if complete:

Galaxy LIZ®RESNTF=T
bhlZIRIREIND,

—AR%Z

28




UTProt Galaxy D F|F (4)

x ‘-
[ utprot.net:8080/workflow

Using 1.2 MB

Your workflows | @ create new workflow || 4 Upload orimport workflow |

Name # of Steps

“ imported: Predict Ligand Binding Residue = | 10
>

Workflows shared with you by others v7_7§3§1ﬁ

No workflows have been shared with you.

Other options

Y utprot.net:3080/workflow

| configure your workflow menu

Your workflows | @ create new workflow || 4 Upload or import workflow |
Name # of Steps
_imported: Predict Ligand Binstne-foridias=t 10
Edit
Workflows sharec¢ run hers
Share or Pu

No workflows have been sharg
Download or Export

Copy
| Configure your workflow me ~ Rename

Other options

AZa—hEHMINDD
Tl Run JZH9,

View

Delete

J—0 70— AZa—%F /T LAEFEZERLEZT—UT70—MRRREIND, TIH
5, VI—9%L . Run 29 LETEIERARL, 29



UTProt Galaxy D F|FH (5)

A www.rcsb, orgipdofes W

30403180d620

Analyze Data

| Running workflow "imported: Predict Ligand Binding Residue™

[(Excpand All | [ Coliaps= | | EAFU- s o

"/'| Step i: GET ligand binding protsins. (version 1.0.0)

HETATOM code
AEEAIO code

2: Pasted Entry =]

Time erator
2

J:Eiz“‘FE&“OJHETATM Code

FRINNERETHVHUR
0)HETATM a—K* AN

ET fasts using UniProt URIL. (version 1.0.0)

Step2 M Source

Data [C5(EETY
ZO—KL7-FASTA
TPAIERR |

NGS: GATK Tools (beta
allin Step 8: Fit Prediction Model using Support Vector machine

and Genetic Algorithm. (version 1.0.0)

Step 9: Creste Prediction Modsl. {version 1.0.0)
SNP/WEA: QC Ln Plots

e e— S Step 10: Predict Binding Residue using generated Prediction model. (version 1.0.0)
VCF Tools Send results & hist:
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Unnamed history
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UTProt Galaxy O F,

Analyze Data

search tools )

Bilab

Get header from Fasta file.

PSSM generator using psi-blast

Remove Sequance Redunduncy

using CD-HIT.

GET ligand binding proteins.

GET fasta using UniProt URL

GET binding residue using
UniprotURT and HETATM ID.

Fit Prediction Model using
Support Vector machine and

Genetic Algorithm.

Predict Binding Residue using
generated Prediction model.

Create Prediction Model.

Sugar Binding Residue Predictor

Sugar Binding Protein Predictor

Acid Sugar Binding Protein

This dataset is large and only the first megabyte is shown below.

Show all | Save

http:/fpurl.uniprot.orefuniprot /P12337
http://purl . uniprat.org/uniprot /P123357
http:/fpurl unierot.orefuniprot /P12337
http://purl uniprot.orgfuniprot /P12337
htte:/fpurl uniprat.orgfuniprot /F12337 11
http:/fpurl . uniprot.orefunierot /P12337 12
htte:/fpurl.uniprat.orgfuniprot /F12337 13
http:/fpurl uniprot.orefuniprot /P12337 14
http://purl.uniprot.org/uniprot /P12337 15
http://purl.uniprot.orefunierot /P12337 16
http:/fpurl uniprot.orgfuniprot/P12337 17
htte://ourl.unierot.orgfunierat /P12337 18
http://purl uniprot.orefunierot /12337 19
htte:/fpurl.uniprat.orgfuniprot /F12337 20
http:/fpurl uniprot.orefuniprot /P12337 21
http://purl uniprot.org/uniprot /P12337 22
http://purl.uniprot.orefunierot /P12337 23
http:/fpurl uniprot.orgfuniprot/P12337 24

-0.7013608569129

-0.600251679134

-0.0636168752309
-0.297029356032
-0.820210889063
-0.6568340977844
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-0.722041505063
0.549536322664
-0.470266426206
0.793543686301
-0.134231408062
0.740765535453
0.871240983477
0.767510308483
0.615681094552
0.828580742248
-0.377B65385729

http://purl . uniprot.orefunierot/P12337 0 1 -0.120607500021
http:/fpurl uniprot.orgfuniprot/P12337 1 1 -1.56937006727
http:/fpurl.unierot.orefunierot /P12337 2 1 -0.683485163866
http:/Jpurl uniprot.orefunierot/P12337 3 1 -1.33442674154
http:/fpurl.uniprot.orgfuniprot /F12337 4 1 -0.516701448274
http:/Jpurl uniprot.orefunierot /12337 8 1 0192014891173
http://purl uniprot.orgfuniprot/F12337 6 1 -1.20648927116
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39: Predict Binding @ R
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data 36, and data 23
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38: Create Prediction @ R

Model. on data 24, data 36, and
data 23

37: Fit Prediction Model ® {1 $¢
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