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Protein Interaction Databases and Its Application

Min Kyung Kim and Hyun Seok Park

Lnstitute of Bioinformatics, Sejong University, Seoul, Korea

ABSTRACT

In the past, bioinformatics was often regarded as a difficult and rather remote field, practiced
only by computer scientists and not a practical tool available to biologists. However, the
various on-going genome projects have had a serious impact on biological sciences in various
ways and now there is little doubt that bioinformatics is an essential part of the research
environment, with a wealth of biological information to analyze and predict. Fully sequenced
genomes made us to have additional insights into the functional properties of the encoded
proteins and made it possible to develop new tools and schemes for functional biology on
a proteomic scale. Among those are the yeast two-hybrid system, mass spectrometry and
microarray: the technology of choice to detect protein-protein interactions. These functional
insights emerge as networks of interacting proteins, also known as "pathway informatics"
ot "interactomics". Without exception it is no longer possible to make advances in the
signaling/regulatory pathway studies without integrating information technologies with
experimental technologies. In this paper, we will introduce the databases of protein interac-
tion wotldwide and discuss several challenging issues regarding the actual implementation of
databases. (Immune Network 2002;2(3):125-132)
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kel vlolel7t AR whE S22 F7hsl v 73 ol
v o] B ull in silicogt o] 2 HE = dry laboll 4] <]
A4 34 o] wet laboll A Q] in vivo, in vitro TI°|E & &
Zlurke ol glo] Fa3t vigE (AL Aol ik
st FHog F7hd AY AE Al oA =
BEARLH EFF o] &aliof & ohyel, vloly
o] A3 A2 Alzwe N Sl Pdo] ATy
] Agsla, FxH 02 595 dFo] M5 &
Aol o]2f3t |3}t FE IS Sl A el
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() Ads tbF5= 4 A S -genomics, (2) TZ2E T34
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A8} B4 B dAAzEE 71A3 & interactionT}
interactiono] A& 9173 ¥ pathway, interaction®] t}& 3
A7t 2 5 Y complex 8] vlolHE AU L 9}
wtebA E2F A 52 complex At FEAEE she HE
Yo Bl2EE dgHo g oA 2AS 7 gla o
Aol AYiL & AEE F5T + vt BINDAA &
3| ol He A F9 s preBINDEF WHH 752
2 ol TAZRTH HE AHE FF3lv, 244l o]
] 2] (NLP: Natural Language Processing)2} 2]+ Z1AHs}
Aol 7lsg A83 Zlo|t} Fig. 1014 He= A} 2o
Ao AES L3l TAZNE A Ao] o] ezt
E& AR FotFE AR A7t ERE &
3l FAE THoE dolg o AAE F= A =of 9
t}. Fig. 19 W&& A B A raslpE A& g 72
Q1] Part 1914 & raslp THA L] 7|2 HH 5 Al-Fs}
™, Part 20| A& raslp@t 3280l 3 WE&-& 7HA L
U= 7Aool =2 =l BI&EE, Part 39X+ 7
Ao] AL = BEEE HoFrh 25 e =i
Ak S AR il Aol A4 2% o
&5 HoFa, ofdfjdle 1 =il sAse A F
MNE dlo]la3tsle] o 7 kA o] Fozrgo] AAZ
I =rollA WA e e A4 e AT
7o ASe WEE o9t weElA, BINDOA &
rastpell Uk 724 Al 4 E4EE S SHENS] 2iE
9} 3 aA o] B =TT 1 =FollA AdE AY
71¥ 59 BE7A "o EE HojFeh o AdE H
ol F flole ZWZEE HoJA =, A} off FS(JAVA
apple) & 731l TS Folo] st A g
FE AAsle] a7 FeAds ke 225w A
2 dojz 9l
MINT (Molecular INTeraction database: http://cbm.bio.
uniroma2.it/mint/; MINT= Zv}tl gH(University of Rome
Tor Vergata)oll 4] Z3fstar l= A48 dlo]ejulo] A~
o|th®). o] Ao|E o] B4 AZH3te} dlole 9| 573}
(synchronization)o|t}. whebA] ] ZollA] i &
AdsE AROLE ATAT A e JUL of
&3t Frk 1 AHEL ALl o3l BAE Aoz
AEdAE] =75 3, a3t A5E5Y oY A
= A e el o#d AES FHste ol F curator
gt she}), A3 Ago] doluhs =gl 98 1E
Sraek A, 7 ehulA o] Fzof i3t dlolg w|o| X~ 2}
E(PDB, Pfam, Prosite, SMART domain)E 7FA| 3L 9}
Agkel] ozl dlolH & HAslvrbe WA 1 S5
of| A A7} g Htell §17] wiitell MINTS] 73 -f-oll =
BIND®} wlA7lR 2 zpedelo] ] 2] (MINT assistantZ}iL
HH) A|=8]E Aol Far glrh
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DIP (Database of Interaction Proteins: http://dip.doe-
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Figure 1. A secarch engine called preBIND, which is a support vector machine and NLP (natural language processing) based algorithm
designed to identify abstracts that describe protein-protein interactions.
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Figure 2. Database of MINT (Molecular INTeractions) which
is devoted to the collection of protein-protein and protein-DNA
interactions. New interaction data will be obtained from literature
and will be provided through the collaboration of PhD students
experimentally involved in interaction studies. Other data will be
obtained from other interaction databases, when available. Tools
for the graphic representation of interaction networks inside the
cell will be developed. Each interaction will be recorded in
association with the experimental techniques used to prove it.

Gene: efp
Order: 5th
Proteins: 83

Method (# links)
—— PP (30)

—— RS (1)
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—— GC(0)

— TL(4)

— Multiple (17)

KEGG Pathways
O Purine metabolism
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[ RNA palymerase
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B Tyrosine metabalism
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Figure 3. This is a demonstration which shows hands-on nego-
tiation of Proteinpathway, Proteome Navigator platform. For this
demonstration they have utilized E. coli version of ProLinks,
specifically the links derived from the protein synthesis accessory
proteins, EF-P. This input protein is linked to each other and
to other proteins known to be involved in protein synthesis.



Table I. Protein interaction database collection
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Service URL Characterist Ics

Kegg http:/ /www.kegg.com/ Support the curation of function assignments made to
genes and the development of metabolic models

BIND http://www.bind.ca/ Designed to store full descriptions of interactions,
molecular complexes and pathways

DIP http://dip.doe-mbi.ucla.edu/ Documents experimentally determined protein-protein
interaction

MINT http://cbm.bio.uniroma2.it/mint/ To store functional interactions between biological

MHCPEP http:/ /wehih.wehi.edu.au/mhcpep/
SYFPEITHI http://syfpeithi.bmi-heidelberg.com/
MHCBN http:/ /www.imtech.res.in/raghava/mhcbn/
FIMM http://sdmc.krdl.org.sg:8080/ fimm/

molecules (proteins, RNA, DNA).

Database of MHC binding peptides

Database of MHC ligands and peptide motifs

Comprehensive database of MHC binding and
non-binding peptides

Integrated database of functional immunology,
focusing on MHC, antigens, and diseases

glo] vhZ Zlolgte AAS HASFIL vkl
Fig. 3+ protein pathwaysoll 4] Al-g3l= 7} w2
SAEE AWZE FAZE Aol o] AolEE &
& =7 (public domain)e] obd A<I3f A|x=Hlo]7] wiE
ol 8 7179 ehildol tjslA BlZ ek Solrbe] Fig 3
EF-P (Elongation Factor-P)2] 4328 StEU 9] o|Z 2
shole}, whebal h7ke Aol ol2lg in silicotte] 2
Fol] o3l T A HAE AT, A
vivo, 3-8 in vitro A 0.7 TS HE ko] B S
- TR BT
MHCPEP (MHC-PEPtide binding database, http:/fwehih.
wehi.edu.au/mhepep/); MHC EAF9} 432885 ol
peptideol] Tt AHE & F Y= FS=Z human,
mouse, rat, chimpanzee, rhesus monkey, macaque, goat2]
MHC class I, TIef] Z3tsto] T AlE A 3E ksl
13,0001 7} ] Setol= AR E 7EA AL Avk(12). B&
AR5 o] DBE o] &3}l novel T cell epitope
candidate peptidesE AAQd%}= o1& EHS F33t= A
£ Fhsela oleld dlFRRE Agsiel A ARG
A5 o £ A7} W] A% AT Foll F8o] b
g Zlo|t}. SYFPEITHI (http://syfpeithi.bmi-heidelberg.
com/), MHCBN (http://www.imtech.res.infraghava/mhcbn/),
FIMM (http://sdmc.krdl.org.sg:8080/fimm/) 5-©] MHCPEP
I FU3 FA o7 nkFo]Rl A LElEo|H, o] glo e
o] Wedd A AFAENA THEU BEE AT
3o} F&= EBIQ| IMGT (IMmunoGeneTics, http://www.ebi.
ac.ukfimgt)) So] §8&3F Ao]EV} F Ao g Halr}
(13-15).

53 W3t A dlolelmlo] 25 Wl A
o] AW 52 b A4 (polymorphism) wlEoll

A

!

ofN &

£ FAISol vlste] vl 9F F5o] H A
A& AYa et
4324 dlojeldo] 29 Fo JAAL.
T8 BE A 71E: A A28l w3 kA '
< FY AEE AL A= A FY hhe otk
3l dlo|Euo] 2 Zloltt. whEkA] AEo| 2 Aol
3t dlojeuo] 25 F53E ol Qlo] Ao ® Aol
e L olaliEl Al dlolEluo] A3t WA el ©J3k
Z10] o} AFE] ] AFeddlo]X] 2] (NLP: Natural Language
Processing) 7155 =4tz st A27} Q) o]&
A ALl A HES 7R e S B
A TR 2R 45AEE Uee B4 Ag B4
Bell th3t &5 ol a7 silsle AA
71Eg Zotae Bk 7HAAL Qi oA Akl ol A
gl 7|0l skHelA] o] witoll Ao HF 53k EQl
A AXNES AU, ATE w7)e A9 Al 2H
olofof 3ttt 3 Ago] Qv TS et dHele
&3] 71A g5 L2l (machine learning algorithm)o©]
A&t ol AFHE slodg W 49 w3 dlolH]
23H 4EALS Uehhe EEel AT i 74
5 Wk o] A LA Az b
ol AAZ Ado] EE|H o g Zg F YA =
olE] Zroll A3l AW T2 &5 ZotE ¥Rk obE o
o] dlo|el & thEell o] & freldt Fwo] vk
o] @A Fopxl F¥ o2 FE] 43AES dulste A
o] 7 HAE-eE AL ek 2E A=l 5 9
oJof #}aL, f-Ao] S5 agdfiof strh-F=A JAIE
Ao} %L Aolrh16:20)
Ontology /Hd9 E¢: ¥EEA 9 /a2 dlo|el o]
2= QhollA] §A7Y] 7] & AlEToll gl Ht A
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Ao g Ao o3& AL oA dAFE A=
th AEAEe] 2 ou| & vhekdt WA o' 3de)
3L ol affsl= | ol EH o] §lAIRE AFEAE 1
24 4210 Aelrh ¥ 0] GE doleiAal AR
7} oldfiste ZE R Aol Aste] Agste A
olHch AA o FE S WEES FoE T
dZolch. whebA IAH o3& Agslaat st o]
g =82 ARE TR, ATl ol 2 FeA
< 7HAA "Hkar & 4= 9k 53] Gene Ontology 4=
Al T2, & zqgg,] o3& FHAel o AE
off sk Md3tE A=l Aolct A7 #, 298] 5
9] §A A} thsfod _\J*"-r] cellular component, molecular
function, biological process 37}4 2] 7}l ag] 2 FE] 4
slo] Lol| b dSINE Y ERAAIE UTFRGSE
HAA 715 st 2 Mol Sabe FAAE $AA7]
= WAlolth o= & TR FHA F A 1
7150l o8] EwQ A5 L B JFol wet of
T Fhelaele] Mo 3" 4 9ich21,22).
tleole] ulo]d: ﬁ]‘)]ﬁ‘:’}ﬂ”"] gk 9] dlole] W
o] o] A& g BEE FZF3MA dF, odlE Sl 5
&3taal st dlojEulo] 29 S&7|E Eokolth A
=R W to] A2 WA dloHl & ATl 3
o] ou] QI dlolE g & o= A AELE
sto) Za8 salolh. o Qlzkel T o] Q= AL
2 T itk Aol ofye} A 7ke] Y- ‘3% |
AZE A5 FSAAFIE 3|gste Zlolth. AA
ALRBA S5 Y3le FHol vhel Ak ELE], %
ool dlolel g} nlaal K] 9ste] AELHETH F
S 3 Aola, 1 AYAL QS = &
tlole] <kl 7t 53 dEd ol #A /A= 7}J—
Sk, weka FAsl diske] dlelEl ZHE 77184l
g A4 719 AHgsle] ofd slielolu} 1], A
2L AHE o517} o= A 57} AlLE Aoz Holt)
A3 AL dlolEl|o] 2 FollA ZAIgG S 53 dlo]
g vlo]do] A&H o gl Hoke A5AE o Ze

g Zolth o= A& AT AGell B vloleFo] F4

o] 5|ul 7 vlolH| SR E FA Gl tHeF VY T
H& Foha, FeiAA e JEAES ST F 9

2
$ Aol Al 434S doleulol ~% Fasti
o5 TFH Fxekn ¥ gl

ol A S ROl ES] FHE B
3}t BINDoI| A& bind, interact, co-immunoprecipitation,
yeast two hybrid 59] $0]& Z3bel 1 gl A9 432

Soll #A3F HEE 7R e =Y 78‘ 7F b= A4
Al-& Support Vector Machine (SVM) ¥ g|Fo 2 F4

slo] Argslar gl
A3 24 dlolelulo] 29} HTS: 4488 sl F
Q AL o|A7}A] yeast two-hybrid systemo & FH =
22 th-S binding assay® 3l WAl o 2 sht
WA thelo] 19 A3 2L clulz S K= 3]
Ak}, “omics”Z ¥ % &= synthetic approach«] 7
A5 AEE vhsle Ad7tA &= FAA
A 3L e At s Al=Tt Ak o]
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