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ABSTRACT: Many gram-ncgillive baclcria lIse lhe lype 111町crclion syslcm CT3SS) 10 injecl virulcnce prolein只CcrfeclOr"l 

direclly inl0 hOSl ccll抖 These errcctors play iI cenlral rolc in palhogen inlerilclion罚. and 1 hci r moleclIla r sl rucl u rcs are highly 

variablc. Prcvious n.'s白lrcher" have u叫d panicular mOlifs common 10 all erfeclors in orcler 10 iclcntiry a full suile of candidate er 

feClOrs of T3SS in 1 hc genome or PSl'lIc!()11I1I11O、、yrlll且αr 卜lere. wc prescnl a program callecl EFFEC丁ORSEARC、H lhat syn 

lhesizcs ancl eXlends prcvious work by allowing users 10 iclenlify candiclale cffCClOrs ba咒d on any combinal ion of 1 hc following 

ri\'e crilcria: prOlcin lenglh. proximilY 10 lhe hrp promUler. n-Ier口linal region.约imilarilY 10 known effeClOrs. and dissimilarilY 

10 hOll町keeping gcncs. We demonslrale lhe 1I1ilily or lhe program in allowing lIsers eilher 10川arch broadly for candidales or 10 

reslricl allenlion 10 lhc candidalc日with thc highest confidence in thcir assignmcnt. 
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Introduction 

In bactcrial specic叭 。f Shiμ，，//u. 5uL川川wllu. Esche

richiu coLi， Burl::llOLderiα Yersi1/iu， (、hLumydiα，

and Pseuc!OI/1071αs. cffcctors are translocated from 

pathogcn to host cells through a needle-like struc

ture named lypc III secretion systcm (T3SS) 门 

which are essential for the virulence of lhese gram

negalivc bacteria 1 . EHeclors enhancc palhogcnici

ty in ho川s lhat clo nOI rccognizc thcm L"f; ， bul in 

host日lhal do. thcy clicit 日 rcsistancc rcsponsc. lhe 

hyperscnsi 1 i ve rcspon日c (HR). that inhibits palho

gen growth . Wilh lhc rapid incrcasc in availa 

bi I i t y of scq uenccd bacl crial gcnomes. 1 here is Ire 

mendous opporlunity LO apply computational meth

ocls to sludy function ancl Cvolulion T3SS cHcctor. 

providing thal effeclive tools for Ihcir identifica-

110n. 

Prcvious errOrlS 10 iclcnlify canclidate effeclors 

of T3SS Ihrough compulalional melhocls havc fo

cuscd on singlc mOlifs common among known cf

fcclors :<川 . Rcccnl work I门 has idcnlificcl 93 can 
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c1iclate effeclOrs in thc gcnome of the DC3000 strain 

of Pseudο川ο1/α， syrlllμue by scarching for identi

ficd opcn rcading framcs in lhe rcgion of 250 bp 

c10wnsl ream of 1 hc hyper，记nsilivc rcsponsc and 

pathogcnicilY (hrp) promotcr. ()lhcr work used 

lhe N-terminal region of proleins to idenlify 57 

candiclate effeclors 1112 Inlerestingly. lhere is 

I i 1 t1e ovcrlap betwccn candicla les iden 1 i fied by u

sing lhesc 2 methocls. allhough in cach ca把emplr

ical tesl confirmecl lhal thc mClhod coulcl cffective

ly iclenlify ncw cffcclors. Rccently. lwO novel 

compulalional approaches were dcvclopcd 10 delecl 

cffcctors in all baclcria palhogens by analyzing the 

amino acid composilion. G十C conlenl ancl 队!-ler

mln日1 region of lh巳prolcin sequence '" 11 . 

ln this slucly. wc combine ancl cxtencl the 

mClhocls abovc by c1eveloping a new computalional 

1001 lhal is ablc 10 idcnlify T3SS effeclors quickly 

and effcclivcly. Five crileria are combincd in a sin

gle framework. ancl Ihc user is able 10 wcigh each 

crilcrion to cnhancc sclcctivily of lhc scl of candi

dalc effcclors. Wilh. EFFECTORSEARCH pro

gram. we could rcprocluce prcviou只re�礼t11执. search 

broadly for candidalcs. ancl rcfine sets of candi

dales LO idenlify lrue cffeclors of T3SS in palhogen 

baclerial genome. i. c. lhose wilh empirical valida-
















