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ABSTRACT
Kawasaki disease (KD) is an inflammatory vas@ulit.i

a higher incidence in younger children. This@wor k
sion status and age of disease onset by intelgrat e
packageanamgsas performed for three express@on ar
GSE68004. I n the next stepandGELNAs pareskalges ap@t i elde
modul es that correlate with the gender and tfhe di:
genes were carried-assbcitatded gmoi gt b ladanrtad py KtDsW ai ydse. n
2417 differentially expressed genes as the st in
identified a module that has a negative corr@lati o
i mportant role in KD. Functional annotat.i reve
ways to infections as the most enriched . Ge
| RAK4 , and JAK2 identified as hub genes. g th
KD had been confirmed in previous sRudiCel&yKbuf@ntodd:
as genes that can have important role in KD.
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1. I NTRODUCTI ON [22] . KD shares <certain fe
KD is an inflammatory vdseduliiltei sconfdiunlomeswn ietcil ailda
gy that occurs in infantliolceocacmmd taormdd| stsepl dbsomaal
plication is the devel open@sitesofand rotnfaery airrteelr yi ll
sions (CALs) i ncludi ng ccoonrdontaroyns airwthe rcihalmaé@ ek atdii dn
stenosi s, an8] .anEawgsambkdulldi §e2ab0sje Al t hough nowaday
(KD) exhibits many signassuseh @é$abngbi $ eimpesreat wrne,
erythema which occurs ithomshe sumealc os|a eocftfholciapsi @mgr a
mout h, alterations i n thhesbodywpiodganagnaanids | afr g€

Il ymph innodtelse-6 hec KD[ d mongc oJnadpiatnieosnes f or treat ment an
and Japanese Ameri can c hviell drpeme nits rcelnea rnlsy amamoememnd m
mon (265/100,000) than other populations 1ike othe
Asi an countries (51 t OReceOmt/110,0, @80&Nysi B-arad psgogii ¢ |
(8.39/100,000) or Ameri odn achialddanmn aea@d&/ds0 b,a0 @0}
[A2] . To date, the etiobdygnoéd KBnthas mpemameneddatmn
undetermined question amatahef caasas i-¥&H .angTebnet ss® NaArs:
al so unexplained [ 13]a& fBuwntcti maasaaed sonatregyearchsyst

findings, a genetic pregdeinsepacpar eisemomonet der kd amasl
cause to the devel opmentgoafi tKkbn,amwdhi a&lhs o dteme iifnteasr a
tion of an unknown i nf ecteixopuse sseur cgee neean trada diasrpeo s
to this disease [14]. Theaiotbse2Vat28h. oWGE KAWDma lad s
currence and raised freqegnoynws| nbadaseédadnormpopiurhialtd roints
taken together suggest tshaempelxeiss,t enzmed oflenegesetss ol
[15, 16]. Associations waintah yge rse toifc tvhaersieatmoodnu liens si
al genes such as BLK, 6ASGPB hy COdAdOLt r FICGRRAI,nst di s
| PTKC, and HLA <class | 1i cdheanvtei fbye egie nadsecrea & eatl ende glg @ mé <
di verse popul ations. Al may 1 eépriessekinmowmtehati alt hei a
creased risk for the deazl|tolpenceape wtfi cc otraorngaertys awvn & th
rysms in popul ations with European ethnicity is co
related with the geneti c2.vafATaERIAL SiD% tMEET HTOGF pat h
( TGRT,GBR2, SMAD3) [17]. 2. 1. Expression array dat a:t
cessing
Heart damage is vVvisibleThmeea expgnéssicamt dradmbsert so
untreated KD patients arGHEtLB&EY6¢camnde \GSIEGB O0y¥o d anr -t
di al infarction, unexpeexpdesdsnoh, obr 8bscheamiro!l Be:
di sorder from ectasia (SCeotrsonaobyt aamteaelry f admutESaens )l
[ 18, 19] . Early diagnosiwwwi.ncdrn uaqil ah ynfi dre gofethgegi vkee
ment which results in aBobsteasen amfd tHemad nfslapgmmatso

process to reduce the rGSK7 3046 4c arndn aGSYE6S80H0&r wr anpg
rysms (CAA) rates to appiwraoxHumb2eH W4 .500 ¢ op rleOYs i[ RO ] b «

CAA is the most importantudedmpliivcheiabbhpf akd pad
tients and untreated- Kmaldlriel drhegrei,a n tl tale a sditestgteaddi z a
associated i nfl ammati oni modi fmmas plcdkage t wasalusedl
which | eads to CAA in 26%i od -OAbde8ni 0] t2Wh]o.l el 'Hudnawne I1Ge
oped countries, KD has é&reremny rdexpdodrkt eG4 1als?2 Ft men d mo &1 T |

preval ent cause of acquidiesdabearstampil £sas el qiurmmod hmlalé d
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nor mal meabhobodnin | i mma pMatkraigeee swawsasusuesced t o mi t i ge
t oo. For better results,stvad iisndlcwade dromlegrutandarsigll eaWepm
ure of each gene by thefadgdreeglaQMs fiumnctth e ndatna steht
S4Vectors package, whichhcdii vdaesdant savoeefrag@M measuneas

of the probes of each gedeendr ogram of genes. Cutr ec

for branch cutting. Mi ni mun
2. 2. Quality control, cobmpamabdul et deta@adt ideen excdn wint
of outlier sampl es wise Consensus Modules func
By met aQC [ 31] package woakitgpneofr dattiasret s are as-
sessed and samples that have | ow quality removed

from the resaloé aobabpys5il.,50.p Ilwhentuisfeidcati on of cl i n
for the selection of di fafnedr efnutnicatliloyn aelx parnensosteadt igoenn e s
pval ue cutoff 0.05 was uMcecdulfeoor mtembesshepti(awM)ofa md
ways by met aQC package. (TG&) e faolru ad wa Ituhaet icnogmpa@aa rar- e |

bility of control and ditsreaaistes swaenrped eme aswrfad . .Con@& c i
ty function i n WGCN@ofppgehage awds t uasietds and MM i s
Connectivity evaluates tmeaul @ctedrgse,ngk)h ec arnrde | gaetn eon
expression | evel of eaclmegenoei hgt Wdle na ntdwoGSd,at e e t 8

2) correlation of connewiitwi thy gbf medaohe gmeamb drd Wwieg
t wo daTlhesetdsat asets ar e gceonnepsa rradll &t eidf ttowogender an
mentioned correlations e&rvealpagietdi vteh eancdorhraevieatsiognil
cance p.value. To removgenas!|lieoar mopampless ,wi ¢ tha rhd agrhd
ized connectivity (Z. Kwh imeh hoaentursaeld gemessampkese
which had 1Z2elKetsedrfercom dlhemeretsd off ttthee modul e asso
anal ysi s.

2. 6. Detection of hub gene
2. 3. -aMatlg si s and detecanoat aotfi oasgni fi cant
genes Wit hin detected modul e, hu
Fi sher method in met aDE apcaccokradgi en gwatso ucsreidt eroi a&a eco@er
nize significant genes. OFBR acnudt oddr .0g OelT r avistei gtnoi f
cess the most i mportant cgaernreised nouthifsumsdtuidynal enr i

genes in order to facilita
2. 4. Net work constructi bnolamgi cmeold urheec hdaenti escisi orne | a't
by WGCNA package and STRI NG databases wused t

The results of met aDE s eitd intepretdtion of detectedl genes, usMig BNKEGR a ¢ Kk -
age. The disease datasetlatodbaBGS®E7 3idbpdorusaend &3 ghhei
mai n dataset for the restO0.005 aanmmd ycsd mhi nGnde swveoir geh t>
geneexcpar essi on networks nacoor #i m§ d et edcitseeda sgeenes w
sampl es waspintakdSo f tlTshnredsih®rb d for t he Retrieval C
t hat hel ps to-tthesdel gir 0 & RbMEHEtPt. bs :d/b/. sotrrgi/ng wi t h

we selected soft threshaolidiendg spgower-oXf@o 46 tafso her @wi
ing scaéetopol ogy fit i sdex hbaworkaohes healgeass
above 0.9. After calcul aciapre ebf adamefpd2] es, to mi
mi ze the effect of noi se and spurious association
adjacency results transformed to Topol ogical Overl
Matrix (TOM), then scaling of Topol ogi cal Overlap
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Tablegeudlity control of three datasets using metaQC pa

ty control; CQCg, consistency quality control of gene

cy quality control of gene; AQCp, accuracy quality co
datas¢ts Groups I QC EQC AQCg| AQCp|] CQCg|l CQCp| SMR

GSE734|64 Contpraali ept5. 6156. 5P 248.|55.622568.|6 410 1. 5
GSE680|04 Contpraali ept 3. 3| 3.594204.524. 77454 .14 410 2. 2|5
GSE186|]06 Contpraali ept5. 6155. 66168. 2|14 1. 16/194. 86 410 2.5

A cor=0.99, p<1e-200 B cor=0.98, p<1e-200 cor=0.72, p<1e-200
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Figucertel ati-oabuasdbéhween control and disease dat a
and (C) GSE18606. As i tvailuecl daor adrlr dlagdtaisens amde tph
S3RESULTS 3.2. aMatlggysi s and detection o
3.1. Quality control, compar akisluilttysy a@afmd Méea®ELt parc katf
outlier sampl es up and down regul ated genes
The quality of the datase2t4sl waBEGx amisiendy uBsDRigc Med 2aiQC
package. According to thvhircehs WBI3t0s aafe tulpe email a®@@ dp aa |
age and especially SMR stheee wenaxcs atedad oi nkpeuetp faolrl
selected datasets in the process of analysis (Tabl e
Dataset comparability evaluated by the soft Connect i\
ty function that provides positive correlation valu
when there is a high comparability between control al
di sease datasets for each expression array. Our dat a
were comparable as the overall gene expression correl
tion for GSE73464208khe(0verd. 99, p<le
al | gene expression correlation for GSE68004 was
(cor=0.98200)p&lef or GSE18606 was
(cor=0.722000Fxbe 1) . Af ter selecting
GSE73464 as the final dat aset for WGCNA package
analysi s, based on standardized connectivity (Z. K)
met hod, 3 outlier samples removed from this dataset.
Figure 3A shows the corr &l abvidinepdicRécal cPIl Wscani nor af
and the sampl e dendrogra{n{]gdnezpiqia({;t“ég I}EfgrenIth]i%alggegln_se%Qeprer
dataset of GSE73464. patient groups. Red and green

pression in sampl es.
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