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Abstract
lr- lhis paper a novel dynamic algorithm for predicting protcin-prot€in interaction based on protein sequencelrformation is proposed. The algorilhm consisls of two major steps namelt feature extraction and classiflcation.Fcalure ertraction is performed bI a ne\! dlnamic edit distance based approach and classificrtion is done b\ usingiupport \ector machine. The proposed lrlgorithm is eval[ated in ternri ol xccurac\ and eilcienc\. $i;h a eross\alidation accuracy of 87.1o1,, the proposed algorithm gives bett€r result in terms of accuracv and sensitivit\ thlnmost of thc er isting methods. \\'ith thc propoled ,r lgnritn m a comperitivc running tim€ 

"1. 
O(;;;tt ; ;;i;;;;,;; ;"i,.,", jr the number oiseqrlonces and,, is the longest sequence.

\r\\rords. Sequence Similarity, proteln,protein
''::r.uon. Edit Distance, Support Vector NIachme.

' Introduction

:]{ein protein interactions ale rmpottant in alnrost all
--:r-.IS of cellular function. such as signaling paih$,ays.
.:rrr'rn sttLlcture modeling. immunological recognition.
\.\ replicalion ancl repair. gelte traltslation_ enzvnle

:.:'tron and ntolecular I ecogtrition, , as well as protein
. . xrhesis. l)etecting ilitcraction bctween t\\,o proteins
:-Lrrides functtonal and struchrral iDfbrmatron and helps ]li
-:lntilytitg pharmacological targets and guides clrug

.:.sjgnxlg. IIence predicting the ilteractioli ofproteins has i
-rcat irnportance in molecular recognition. Figrue 1 shows a
.ner.rl fbInr,-rf protctn ptotcln rnleraitioD.

Ilstimation (MLE) method rvhich is basecl on the assun.lption
thal two plotens intcract if at least onc pair of domains of
the two ploteins lntelact. Huang et. u/. l4l inrloduccd thc
Maximum Specificity Set Cover (MSSC). Iluang srarted by
selccting higir quality protein interactions based on a
clustering rneasure and then used MSS(. to assign
probabilitics to clomain pairs. As nost of thc cxistiie
dornarn ba.ed nrerhod' . nn"rJcr orrlr .rrrclc ,iunlrrn pJlr..
and ascunlc rndependence l.(luecn JuntJrr-don)Jli
lntelactions. Xue-Wen el. o/. 15] introduced a domail based
random forest of decision trees to infer protein intcl.actions.
This melhod is capable of exploring all possiblc domain
intclactiolls and making predictjons based on all the protern
domains. The tool terned pIpE (ptotcin proteln lnteraction
Predictiol Engirc) w.as devclopecl b1, Syivain (.t dl. [6].
Based on the assLLmption that soute of thc jDtct.aclions
bel\\,ccn llroteins arc mediated by a linitc numbcr ol.shotl
polvpepticle sequcnces, PIpE is developeii. l.hesc short
polypcptide sequences are ry!ically sltoner than the
classical domains. and are used repcatecliy in clifferent
prorcin,.rnd contc\ls wllhln ljlc cell.

Tire methods discussed are based on previously identificd
domains ard the identification of domain is a long and
comprLtatioualiy expensive proccss. -fhey alc not universal
becausc their accuracy and r.cliability is dependent on the
clomain information. The1, often have limited abilities to
clctect novel intcractiolts aud to differentiate thcut t't.ont lalsc
positivesl. ig. l: PruLctn-Ptutr r tntLr.j!ttun

( bn]putaliorlal n'iethods based on sequeucc jnfornation In this papel we proposed a predictive tnethod based otremploy clonain knoudedge to predict fie protcin protein analysis of protein sciuence irformation \\,rrhout knoq,inginteractioll MolecLrlal interactiolls ate typically mediatcd by proterl domains. The idea is to predicl proteln-protejn
a great variety of interacting domains f1]. splinzak e/. a/. rnteraction through sequence similirity .onsia"Ling t*c,
f2l ilevelopcd tl're Association Mcthod (AM) rvhich defines prorein sequences nlay interact by thc mcan ol sin-'jiarity ofa sin-ple measrrrc ol interactioD probability between t\\,o snbstrings they contaiD. A nerv dynanrc edit distancc baseddon]ains as thc fiaction of i,]teractirlg plotein pails anlong all:orithnr is propose<1 for feature generation and thcn useclall protetn pairs coulaininq the donuin pairs.'fhe lirntation suppott vectot machine fbr classificatloD. lrxpcrilnentalci tl'tis method lies in the possibility to assign higll lesult suggests t)rat oul algor.ithm outpcrlbrm exrstirg
association scores to donEin pairs with low frequency. allorithms in telr s of ac.uricy und ,an.uiui,y and stanclDeng a a1. i3l developcd the Maximum Likelihood sr:lond in terms of specificity.
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2. Ploposcd Algorithnr
'Ihc details of the proposed algorithm are described in the
iblloq,urg subsections.

2.1 Collecting interacting protein sequence

The I)rtabase of IDteracting Proteins (DIP) lisrs protein
pairs tliat ate kno$ n to intelact. To test the pr-oposed nlethod
thc protein ploteill interaction data lrorr thc DIP is obtaiDed.
'l'hc sequcnces of the proteins participating in DIP
rntclactions are provided in FASTA lbmrat.

'I hc l)lP vcrsion used fo. our test was Lrscd by Nazar Zaki at
el 17l rvhich coitaius 4749 proterns involved in 15675
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interactions. In this case. only high quality core set of l6l,q
yeast proteins was considered.'lhis core set was inr.ohed rn
6355 irlteractions, which have been determined by ar leasr
one small-scale experiment or two independelt expe] lmenr\
18]. Furthennorc. it is followed that same datasct \\h.r!-
proteins interact with only one ploteii'l and not invol\ed lll
any othel interactions. This plocess resulted in a datasct of
150 proteins with 75 positive interactions shown in the
Table 1. Our main target here is to design an approach
capable of predicting protein interaclion partner whete edil
distance based algorithm will be used tbr generating feature
va t.e<. whrch lacilitate< a wa) to -oll,trucr frolell prorcrn
Interaclion urrrrg only :,eqrrcnce inlorrnarrorr

Tablc 1: Dataset of inter^cting proteins used in the experiment

YB I,O45C
YBR127C
YDRO45C
YDRI9OC
YDR44IC
YELO4IW
YDRO I 7C
YCR I EOC

YCR24OC
YCtt26 rC
YIII-i)27W
YIlR024(l
YlJ I<056C
Y[_ t0]w
Y LIt2 r8W
YLtt4s6 W
YNLO()TC
Y N'1L3 29C
YORl36W
YPI_t95W
\.PRO29C
Y Bli22EW
Y DI{OO I C

YDR0l-tw
YDR086(l

YPII L9I \\:
YDL-ll]5\V
YQR207C
YPL]]5\\i
YMI_022W
YJROl9C
YMROE9C
YJ r_026W
YMR205C
YAR2EI]C
YJL056(l
YI,R I6]C
YDR]O]C
Y Kl_ l9l w
YDR2OOC
YPR I 72W
YIRO4OC
YKt_t97C
YNI-O]7C
YJLO24C
YLlt I 70C
YLR I ]5W
Y l_ttl7()w
Y Dr{489W
YI,R]78C

\ t)tt09rJc'
YDRI]9C
YDR I40\V
YD It.169 W
YDR I59C
YGL05TC
YCL09OW
YCLIT4W
YCLt95W
YCL125W
YCRO5TC
YCIiOT4W
YCR2()8W
YC It2] 9C
Y H I_0,14\\r

YHR]9]C
TJI-006C
Y. .0l5C
Y. _090('
\ KI.l60W
Y L t_05 9C
\'t.R1)t 6('
Y I_tt065(l
Y LIt]]6 \\
YLR2!l0W

\'C t.l20w
Yl_Rl06w
YNR04(rW

YLRO I5W
Y DIt3 97C
YJL J ]5W
YOR00sc
YIROO5 \V
YFROO9W
YCL I54C
YKI-OI5 \\
YKL18]W
YKLITTW
YCR I 85C
YKItOS5C
YDIt252W
YML I I2W
YLR.] l6C
YKL]OEW
YK LO]6C
YMT-OIIC
Y K RO65C
Yt)t t49w
YPItI6IC
YBR(D7W

YLR] I7W
Yt_R366W
Yt_R4l 7W
YMt_lt9w
YMRO52W
YMR228W
YNL] I IC
YOt-r0EC
YOI_l I tC
YOR269W
YPI-003W
YPL209C
Y P It04a, w
YPRO5IW
YBR I{)7C
Y DI{0 80W
YERO69W
YERO9OW
YCI,OOEC
YCL2]6C
YC RO]5C
YH ItOO4C
Yt<l.tE2w
Yt-li075w
YN L259C

YN l- t,10(l
YMR242C
YPLOO2C
Y Lt.032Cl
YFROOSW

Yl;L036w
YKLOOIC
YDR]2.]C
YOR007('
YL,R254C
YPRO66W
YBRI56C
YJR I.15C
YEL05]C
YDR254W
YDLOTTC
YJLOTIW
YKt_2 t I C
YCR02,lC-A
YMR0zr('
YUR t5lW
YALOO9\V
YPL2] IW
Y rrio I 2w
YDR2TOW

2.2 Generating rlon-interacting prot€in sequence

'fhoLrgh the number of interactiDg ploteins is much snaller
lhrn rlon interactrng pr.oteins, obtaining identified and

slaudard nou-intcractil1g protein pairs remains to be a

conceln ol all iesearchers rvorking in predictl|rg protein
protciu intcraction. Tircretble. in this case, the fbllowiue
',\" \l.l\ urL us.d for r'rnclalrnc o rnrcrJ. llrc I\ror\'rn
sequcnccs- ln the lnst step. it adopted a randoDr method

Lrsrng the amino acids (A. V. Y, P, M. I. L, D, E. K, R. S. T,

\. H. ( \. Q W Z) lo ge'lerale DoIr-rrteracrrng lrorri
grairs. ln the second step it deleted all pairs that appear in thc

I)ll) by chancc lbr gelting non-iltcracting data sct. This
:'.ihDiquc ofgencrating Don interacting dataset ls acccptable

:,)l Lhc prLrposc of comparing the t'eatule representatiolr

:rnce the resrLlling uraccuracy n'ill be approximatcly
:r:rlblm with rcspect to each ieatule leprcsentatiul l9l. i'he

dataset that is considered fbr testing contairs 150 protein
sequences which are involved in 75 interactions. f'or this
reaio . Ihe eqtral number of non-ii ctacllng prolcln
sequences using the above techuique is generated.

2.3 Preparation of experimental datasct

lntelacting and non-interacling prolelD scquenccs at e

grouped separately. All the protein scqucnces in each grolrp
are thcn merged. The mergcd seqllence is cliYided into some
substrings based on the winclorv size. Then the similarity
sc.ne for each protein sequence agaiIst each substring ofthe
nr,:r'ged sequence of each gloup is lneasurcd using proposed
r(l1t distancc based algorithm. Finally, the sin.ilarity scores
ill.r concatenated based on the priol knorviedge of
rLreractjon. Afier getting similarity scores from both the
rllt:racting and non-l]rteractil]g group, all the scolcs are

ira,iUmulated to prepare the final dataset.
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. :rplarn thc plocedure u'ith an exlrrple using
-:-:rr protein sequences. The interactinll protetn

- -.: are arranged into a group named lnteracttng
( jr). So. G| -1S1. S2. S] ................... Sr Iu,hcre S

:.! protein seqlLence. Let, Sr Sr S; 51 55 and S., are six
:r sr-Lluences rvhere,Sl- IMSSS'IPl-DPYAl.l.
.\\QSKSRj. S:: IEDKAT)1. sr lvRKll. s.

. \ ll ald Sr, JI-AVIIV PI.\PSR I .

. - , lssLrntetl that prior kno\\ lcdqc about the inleraclion
:::ruor1 bc1lveei lhcse ploteills is knorlr l-c1. these 6

' - ;rf lrllcracl tn thc follorving l.Itillllleri S1 interacl \\'ith
- :nteract \ith Sr, and Sr lrteract \\,ith S..

:.: ir\ proteins secluences is then mereed to make a

-'r.!' namecl'McrgeclSequence' as N4e|geclSecFrence
- s,sLs. s.,) I

.: i I Ii l)PYAl.QNVQSKSltl.il.r I(ADVIiKIIII.l-\iVl
'. llVPlA I. lhis mcrged seclLrcnce \\'as drvidcd into

-.lnngs accolding 10 a windo\\ sizc. I-et. 1or the abo\e
:rrylc. wilclorv sizc is 7. lhcn thc follorvtng sllbstnltlis
. hc availablc in this case:SubStlrng1 lMSSSTPI.l.- -:rr ing: - IDPYALI:D ) . Substrirlg. = IKADVRKI j .

. ^\t'rng.r. I llL_LVVI l. SubShiDej- ]LAVIIV]'i and
^'irr ing,, ilAI'Slt I .

.' r)olablc hcrc thal the last substrrng is not neccssarily
. :i:r .quel lo 7: ho\\'e\er. it shonld not be a ptotrlent srnce

.crsitii'ity against all the pl oteln sequences of illtet-est is
. .,1. lhcn sirnilalil! score betrveen cach oi the substtings

:11.. mcrged seclueltcc alld eacil prolcllt scq ence is
:r.rrlcd. fhis process was coutinued lor cach of the
':.rn scquenccs of our intel-est. l'bis proccdLuc ol

. ::t:1ari1v scolc lneasurement is iliustlated in siibsection 2.4.

: lhc ncril slep. tllc scores ol thc inleractiDg protcur
-ruanccs \\,cl-c concatcDated. Iror thc above examplc. as

':\rtaln ScqLlencc Srmlcract rvitb sequence S.. thc |cspcctilc
.,.jrcs ol these scLluences will bc concatenated lor preparing
. lrailling datasct. In this \\,ay, the scores o1-S. and S,,. S1

...:.1 S. *.ill bc concatenated. Usrng all of thesc scot-es. thc
,Iin! dalasct is prepared. lD case of non lnlelacting

:-:,rlL-in scquences. similal p|ocedur e is follorved.

l.-l Sinrilarit\. scor-e lrlcasurenrent

ir.'p|oposcd algo|itlr r rrses a naltslolnratiolt thal col]letts
.r()lcin scqLrcncc iDto llxed-dimeDsronal representatl!e
:r!llllc vectors. \,]iele each l'eatutc rccords the similalitv of
-, !ct ofsubslrmgs ol amino acids to the protein sequences of
:]l.rcsl. Ihcse lealurcs are thcr used in conjunction vith
-.rnporl vector machines (SVM) io prcdict thc possible

::rLcractions bc1\'ccr1 proteins.

'fhe sinrilarity of each feature rvas measured using a pair
wise sequence similarlty algorithm. An edit distance based
algorithm was used to measure the similarit_v score between
a substring of the merged sequence and each protein
sequence. The score generated here is eventuallv used as

training data for the funlie step.'Ihe f'eature vector lor each
protcin is thus foln-lulated as follows: -fhe 

mereed seqLrcnce
\\,as anaDged into a Dumber of substnngs (SubString,.
Substring,, Substringr. ..., Substring\) basetl on thc
q'indow size. Then the feature values in that case ntillht look
like as lb1lows.

Scorersr= Edil Distancc Based Algorithml Sr Subslfngrl
Score.sr= Edit Distance Based Algorithnr I Sr SubSlnng.l

Score\sr Ildit Distance Based Algorirhnr 1 S SuLrSl ng\
Score'5, Edit Drslance fJased A]gonthm I S. Subsl n! i

Score.\: Edit I)rsrancc Based AlLorirhnl i S. SubSlfln!.i
Scorc\s.. lldit Distance Based Algorithn i Sr SubSlflng\

.Scorcr.\ Edil Distancc Based Algorilhm l S\ Subsr ng I

Scorc.sN Edit.Disrance Based,,Algorithm I S, Subslnng.

Score^-s\ Edit L)istancc Based Algorithfi J S\ SubstringNl

The proposed Edit Distance Based Algoritlrm is cxplaincd
in sLrbsection 2.5. Using a shrfting u.indow o\rer the mcleccl
scquence of the training set nta) lcad to sencr atlng a

subsequeDce contprises of the end of one sequence and thc
bc-qinning of the next sequence. Ihis. ho$erer. rs not a

problen since all proteitr sequences of lnteresl score asainsl
the same subsequence. Similarly. feature values ibr rhc non
interactillg dataset were also calculaled lhe block dragrant
of overall procedure is shown in Figure 2 ald the pseudo-
code lor the aigorithm is given in Figure 3.

2.5 The Algorithp

ldit distance is used to measu]e distance as the number tlf-
operalions requirecl to transiorn-i a st|ng into atlothet. (;lvcn
trvo charactel strings, Sl and 52. thc cdit distar'rcc bet$ccn
them is the minimunt numbcr of edit operations required to
tlanslorm 51 into 52. Most coml,tronly, the edit operatiols
allowed for this pulpose are: inserting a character into a

string, deleting a character liom a string aDd teplacrng a

character of a string by another cltaracter; fol example. the
edit distance between cat and dog is i. In fhct. the Dolion (]1'

cdit distance can be generalized to allowin.e diffcrcnt
\!eights for different kinds of edit operations. tbr inslancc a

highcl u,eiaht may be placed on repiacing the char.acter s by
the character p, than on replacing it by the charactcr a.

Setting \\'eights in this way depending on the likclihood of
Ielters substituting for cach other is vcry cflcctivc iD

pra ttice.
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Iig. 2r UIock diagran'l lor thc proposcd algorithnl

\1.-,,,rjrl,irr I l : r, ,l l.l1r l)-,.,., ' ,. 1 \l . rirl)lrr

h.r.rlrrir r': l r'.,, .:,' r'itr-, t \t ril! 1. lt r rr:r:.1)

IrFrtlr: : iiLrti]rrt il! Sc, n | 1,,'t wc|rl I rti,':t I ltris
t iirr.j ,, l) ;rrr rlr ;, l:t . \lrrrirnrl:r! L'trllL lri'lrvrllr JIL l$r'rlr'ilt!\
'r. l.rl)1. 1l i -., 1l

rlr 'l,rl)]..i:i) ,. 1r

,lr ,rrtrl f,.,r'
:,: lt*' , - (l : rrr ,1,,

ri lr)r.l , ll ' rrr rlrr

; -l:rl,l, 'll,,l,ls ',,,r',rs 
ll tll lrs1rllrilc 1r'rsi1.i,rtis

ll

; {il

11

j.l

l:l
.'\
j:. ,.ll l, ,r
lr; I rr(l li,r'
:lr r'..1.rrfn 'l o!,!, t: - \ tt: - I

i1 .:t r.,rrr lir .,.,,.!trrrr42i.7 tlrrrr

'r .. :l

.r:rrl ii
,! ,,. 1,'i't, i:t)1, ,J

b. I '!1,i.l; 1tt.j"

( .,'l ,ti't, t,i.i | :' 1

1,.i,l1.:i - lt.,.i : \ .. .1;;t.vitt L'. :l

Fig.3: I'roposcd Edit Distancc bascd Algorithn'l

Iu oul algor itltru cdit distance ]t:Ls bcctt used in the fbllowing

'ray:

1) Ihc nrail larllct of olrr ploposed Edii Dislance based

-A.lp,oritltm is to tlud ou1 the siruilarity ratio fl1at

n-reans, it indicates the maximum number of natches
betwccn the two strings. On the contrary,

conventional edit distance vector algorithm finds out
thc ninimum cost nceded to make the two strings
sirnilar.

Grucr$tiug non irteracting proteilt sequencesCollecting intcr!ctitl g protaiu stquences

Jlel ging generrteal non inlerrctln g

Droleilt sequence$
llerying collected idleraating pl oteiD

5equenccl

Cener'ating feature rrlues for each non-

irterncting protein seqrlence sgainst the

melged lequen.e uling edit distince

based ilgorithnr

GeDrrating fertur'e !rlues fof erch

interrcting proteiD seqrtDce agringt tle
nrcrge(l se(luencc llsillg cllit diglrnct

blsed Rlgorithnl

\Irke the fin.l ddt.1!et b\: merying both

the tile!

C ros!-\'slidation
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2) Edit Distance Alsorithrr-l nrinimizes thc result
u'heLeas our proposed Edit l)istance based AiqoIrtltnl
rlaximizes the outpul.

With proposcd algo thm if tu'o stli[gs ar.c considered. lor
exanple. Stringl : labababbab) and String2 =iababbabbl
the[ the scelario that rvill be obtained is sholvn rn Ficure 4.

4i

a hl( h b b
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-1 .t 6

,7 l0 l-l 1? IJ
Fig.,l: SinlllaritJ'scor-e obtail1ed by usinq proposcd algollthnr

I)r'oposcd e,:1it distancc bascd algor.ithnt citntpa|es trvr-r
scquences and \hcrr both thc positions ol thc 1\o strings
lratcli. adds 2 tvhercas ifthe positions lnisnalch_ ncgares l
I sing lliis liLle. thc final leatlire valucs of the strrnqs $hich
delclmine liteil respective similarity scores rs obtained.
Ilere. the problem rs soived by identifying a collection of
sub-problems and tackling thenl one by one. smallest first,
Llsillg the allswers to small problems to help figure out larger
ones, Lrntil the whole lot of them is solved. As pr.oposed
algorithn lollorvs abovc mentioncd crileria, the alcorithm is
rl1'uarric iLr natutc. I1 needs to l-nention hete again thal thc
cclit distancc basccl dynamic algorithm has bceu Lrsed ur
l'ln L .r r-f rol. i ttr't .lCr tult t, rr lrlc llr\t tIt j. .

2.6 ('ross Validation

In k lbld cross-validation, thc origrnai sample rs lanrlomly
partitioned into k sub samplcs. Of the k srLb sanrples. a
: nele sub sanrpLe is retained as lhe validatron clata fbr
lcsting the ruodel. ancl the remaining k-1 sub samplcs ale

lrblc 2: Sensitivit),. specii-lcilv and accirLacy rccorclecl ftom our experiment

In this *.ay it is empilically dctcrnlined drat the r.nethod
\.o|ks u'ell \\hen the rvitdou,size ts 1500 and at tltat tiute
stn:;itivity. specilicity and accuracy are 77.(r0%,, 85.,179lo
ild 87.31o1, tespeclively.

-1.2 Perlbrmancc Analysis
3.2.1 Pcrlbrmance mersurement tcrms

lnt.ractioli predjction has to fulfill trvo compcting demands.
lhc prcc[ctol sh,ruld corer as ruany of the real interacting

used as traintng data. lhe cross ralidation pl.ocess is then
repeated k times (the folds). with each of the k sub samples
used exaclly once as the validation data.'l'hc k results from
the lolds tllen can be averaged (or otherwrse combined) to
plodr.rce a single estimation. The advantage of this method
over repeated random sub-sampling is that all obselvations
are used for both training and validation, and each
observation is used for validation exactly once. A l0 fold
cross validation is carried in our experiment. The tr.aining
antl testing sets were used ln Support veclor nlachine
(svM).

2.7 Classification using SVM

Suppor-t vector rnachines (SVMs) are a set o1 reiated
supervised learning methods used for classification and
regression. In simple words, given a set of tralnlng
examples, each marked as belonging to one of tg,o classes.
an SVM training algorithm builds a nodel that predicts
u'hether a nerv example falls into onc class or the other.
Support Vector Macirine (SVM) rvith our prepared datrsei is
used. SV\4 rvas uscd lor both trautiui: and testing data By
rhe tc.r.tl ol S\ \1. ir sa, po.srblc rn pt.dt.r nl.crh.. ,*.,
protern seqrrences interacl or not.

3. Experimental results

3,1 Window size determination
'fhe proposed method is based on the assunption that two
proteins lllay int€ract if their pair wise scores against larse
subsequences of amino acids created by shifting a wrndorv
over concatenated protein haining sequences are similar. As
u'rndow size is a considering factor in this case. tlte first stcp
ln our investigatiolt was to determine the optimal slding
urndurvrengrlr Ir r\ lesleLi !\tth: drffclcnt *in,l.,rr ,rze.
starting ftom 500. The othcrs were 1000. 1500. 1800 and
2000 respectively. Sensitivity, speciilcity and accuracy
recordcd from testing our method on 150 iflteracting protein
sequences and 150 non-interacting protein sequences fbr
various window sizes ale shown in the Tabie 2.

residues as possible, but at the same time sbould predict as
f-e\\' i'alse positive as possible. These tlvo denunds are
mcasured by sensitivity and specificity respectively.
Lr,.lucling these two criter.ia. the results repoded iD rhis
papcr conceln the evahtation of protein-pl.otein interaction
Tr (lrctior bl,cd or rlrr lollorr rng qurnriti...:

o The nurroer of hue positivcs (Tp) (residues
correctly r: lassifi ed as interactine)

Window Srzc Scllsiti\' ity ('.!,) Specificiry (%) Accuracv ('%)

s00 68.3 E 15.47 78.,1,1
1000 19.41 8t 9t 83. 11
1500 11 60 85.47 8 7.13
1E00 65.42 7 E.70 80.39
2000 79.1 E 8,1.20 79.81
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. Thc niurber of true ncgatit'es ('l N) (r'esidues

co|r'ectly classilicd as non-interactil'rg)

. lhe Durrber ol lllsc posilivcs (l:l)) (non irlllrracllng
Icsitiucs incor|cctly cllssiilcd as iDlcracttng)

. lhc nunrber 01' lalse negalives (FN). linleracting
rcsidues incorrectly cLassrficd as l-ron intcractil1g).

ll.r,uLl ,'ll th( .rh,'\L Jefinrlrorr Jrr.luccotrltrru tn Xttr: ucn
r l rr. r. ,r/ l0l:

SttnsitittiA: = -L!1l;N 1 7'P

\t , tl,, i' -1\I t' , t.\

l(rnr i,r a1 ]ll I dcvcloped a stalistical sconng system to

nr.lsurc thc irrl.actrhilily bctween pl-oteln donains which

cLrLrld br used to prc(lic1 protcin protcxl ilrteraction. The

prcdiclL(Jn sysLenr gi\es lborrl 50(1,,' sensitivity arl.l nlolc

rhrn 9lJ'li specillcit).. Ng cr. a/. ll2l deiclopcd an

iulcglirtivc approrch to computationally dcrivc pr.rtativc

(lonrain lDtelaclions liom mLrltiple data sources. Aulhols

rcportcd rrue posilive value of 58.97''l" and lalsc posilive

rrlLrc ol l2.51'1i,. \\41ich approxirnatcly yielcis sensitivrty of
:S 9l'lr. specrllcity olii2.5'% and accutacy o1 73 2l'11,. PIPLI

II-lI p|oclucccl a sensilivity o1 (r191, lb| deteclilg J,'east

p11)lcin rDlcraclior] \\ith spccilicity 39'l) alt.l aD overall

accurircv ol 75'fi lrieure 5 sho$s the conlpanson of our

Dr!lhod \\ith othcr cliflerellt existing methods itl tetms of
.i,:crrllcr'. spccilicily and scnsilivity.
( ) l sigDiljcaDt characlerislic ol ar)r protein-plotein

rlrlulctrorl predictioD algolithlll is $4lether the nlethod is

. onrpl rla lrorullv clficicnt ol n01. In otdcr to gaugc the

iomptllirtior]irl cost of lhe apptoach \\'illl the proposed

ahonthD!. cdit distance based algolithnr has all irrpoltant

bcneiit in tclnrs o I' colrputirtion timc. l his nlcthocl ittcludcs

Md. Abdul Waclud Akanda and Sarluddin \ld iar;.:

3.2.2 Perlbrmancc(lomparison

In this scction a comparative analysis o1'tesult is givcn. lt r:
to be noted that comparing protein protcin interaclion
prediction systenN with the other existirg systems is al$'a1s

a difficult task because most of the authors used dilferenl
types of data. experimental setup, and evaiuatiol't measures.
'l able 3 summadzes the performance ofproposed method in
tems of different perlbrmance measuten€nt terms and

sho$,s the comparative lesults \aith other methods.

Atcurtcl,=
TPlTN

TP)TNtFP\FI'

'l'rble 3: Pljrlormaice comparisorl an]ong di1-lilcnl interaction prcdiction methods

-:l

W
WW

Lin

!'ig.5: Drllcrcnt rnteraction prediction nlelhods and their Accuracv

an S\ M uptinuzltron. whrclr t. tottthlr ortt r. .trrcte t' ts

the number oftraining set examplcs. The lcature sensitivity
measule step ofthe lrethod involvcs conprrtrng nl pait t|ise
scorcs. lJsiug cdit distance based algorilhm. ilsclf is

coniputed by clynamic prograrruring and cacll compLiiation
is O(m'). where m is tl']e length of the longest training set

sequence, yielding a total running tirne of O(nrrnr).
I{orvever. it worth the cost as lif! scientists is interested it')

precision more than in speed.

Method Scnsrtivity ((%) Specificity (%) Accuracy ('r,)

Ploposed Algor ilhnr

L:rii"n rt',r 
" 
ld-r,t 1 r I

71.60 85.47 87 ll
16 16 63.16 79.16

hrlcgrative apploachl 12 |
58 97 s2 50 13.23

Slatistical Scoring Systcml 111 50.00 98.00 7 t.42

PPr GSf 151 5 1.65 3 8.78 68.42
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,1, Conclusion

In this study a dynamic method fbr protein-protein
lntelaction prediction using only sequence tnformalion is
ploposcd. The mcthod was developed based on a
conbination ol sinilarity score measulemenl by using eclit
djslance bastd alsoritlut and supporl vcctot ntachine lt is
sh(J\\'n that simiJarily scotc pro\ides relcVanl ulcasute of
srmilaritl, bctn,ccn pl.otcin scqrLeuces. lhis silrularit),
l[corporates biological k[owlcdge about ploteius ilnd tl is
exl!cmely powerlul rvhen combiDed \\,ith sLlpporl vector
nachine to predict proteiit-protein interaction Thc
expelimental result shows that accuracy and sensitivity oi'
oul algorithnt is bctter than most of the existing algorithms
lr..l .rrrrd sccoud in rerrrr. of sl,rcrficilr.
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