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ABSTRACT 

EXPRESSION OF SEMA4D IN INVASIVE BREAST DUCTAL CARCINOMA, NOS 

AND ITS ASSOCIATION WITH CLINICOPATHOLOGICAL PARAMETERS 

Ewe Seng Ch'ng1
, Sharifah Emilia Tuan Sharif', Hasnan Jaafar' 

'Department of Pathology, School of Medical Sciences, Universiti Sains Malaysia, Kubang 
Kerian, Kelantan, Malaysia 

Objectives: 

In vitro and in vivo studies have shown involvement of Sema4D, a Class IV semaphorin, in 

tumor progression. This study aims to characterize the expression of Sema4D in human 

invasive breast ductal carcinoma and to evaluate its association with pertinent 

clinicopathological parameters. 

Materials and Methods: 

Expression of Sema4D in 94 patients diagnosed of invasive ductal carcinoma was evaluated 

immunohistochemically on paraffin-embedded sections. Three best-stained hotspots per case 

were selected for evaluation employing an intensity distribution score (IDS), a modified H-

score system. Expression was categorized as high or low using median score as cutoff for 

statistical analysis. 

Results: 

Carcinoma cells variably expressed Sema4D. Eighty percent (228/282) of the hotspots 

coincided with the tumor front. The distribution of IDS of Sema4D expression was skewed 

(mean 230.32, standard deviation 52.31). No significant association between the levels of 

expression of Sema4D and age, race, tumor size, tumor grade, number of lymph node 

metastases, estrogen or progesterone receptor status was observed (p> 0.05). High expression 

of Sema4D was significantly associated with higher expression of the oncogene, Her-2 (p 

=0.037). 

Conclusion: 

Invasive ductal carcinomas mostly express Sema4D at the tumor front. Sema4D might have 

prognostic significance as its expression significantly associates with Her·2 expression. 
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liMO, Moknown n C0100,It a cii•IVwmaphorin. lrwitro and In­
, .tudln hiM! re'INitd lhat this protein plays Important roln In tumor 
greMion. It lin been aho\Mn that S.n'lll'lO ran lnltlat. tumor 

Tu,_. and P..,..: Nlnety4our .urgicii/HKWd ........,. dilgnoHcl11 .,..,.,.._ duclll c..,._, NOS at Hoepitll Univerlitl Salns M&t.YI~ from 11'1a yea,. 2008 to 2010 _. 
lncludld In lhl51tudy. Cli.Copetl' ' ;j al dllllo lor..ch ~- retrieftd from !he lorlllll ~ogy reports. Thil '""rch had been approwd l>y1he iMtitutionll Raseardl Ethics 
ComnillM (HU....,) wllh 11\e r.t.renoo number. USMKKIPPPIJE~28.4.(2 10)] 

jloganetlt, regulate tumor-auoclated macropllages and COntrol ~ 
wth by acting tllrough Its reeeptOr, Plexln-81(1). Alhough expression of 
'liMO In human brent cancer 11n been prtvioUII't reported(2),11 re!TIIins 
:liar alb biologic aignlfte.nce In bre..t cancer.ln this ttudy,- aim to 
:llar.cterize lha exprnlion of Sama40 In hUITIIIn lnva.ive breast ducUI 
dnonw 

lmmtmObiMIICIMIIII.try lor SemMO: Jr••n..nohilllochemicllllllalrlng Wlll perlorrntd on 'lum sections t-om Hell repreunlllllve torrn.iirl-ltod, parlllfWo~ bloclr.. Rahydm.d MCiioM 
Wllnl -..:1 wlltl 0...0 REAL.,.. Pel'o>ckl-slod<lng Solltlon lor !i min to quench the .ndogenout pen»~ldSM ..::!Mty. Antlpn r.-.1 Will perfonntd In • higll Pl"ft'UAI cooker, Oadoal<ing 
Ctuo ....... (~ Mdeal) in DllkoC)'IIIr'MIIan Tlrgll Rltr~l Sot.rtion, c...- pH fill 121"C lor 30 HCOndl, Truted nctio1111 Wlf1l inc:~ wllh ..-ti-hUITIIn Sema40 lllbbil palydon11 
1nlibody(Sigml. HPACI15662)1or 1 hr II roomte,..,..tu,. II 1 dilution o11:100 dlluled'hilll D1ko REAL"" Alrtil;loclyDikflnt 01ko REAL"' EnVision""' Ollledion System {PflroxidiiiiDAB•. 
R•bblltokluse)- \.Ifill lor diiKtlon. TIMt slidn-. oounlentlitlld 'hilt~ Ml'/e<'t Mmllo)()'ln Human IOtllllliiiiiUH - \.Ifill " o:ternlll pod,. co-

Mlluete the aesoclallon be'-en lha e~:preesion of SemMD and other 
ti,..nt clnlc:opathologle.l p8111met8111. 

.e.-nant fol" s.n.Gl 11pre111on: Ullng 1 btlglll-lftl ~ (Nikon Eclipse EfiOO~ nell lidot Wll se~~nned It low ~n~gnibtion (40x) to ~ three belt..tllned llot.pol&. Thl 
loclll- ol tMII hoq)<*.,..,. dOCUI"I"IIftld H wllllhlr irMIIINI !runt or eenh ol tumor. FIICIIIIng on 1..::11 ~pot U$lng higherm~~~nlllcltion (200x1 tn. irQII$4y ol Se,...O tllir*lg In 
tumor Clh- cornplfld to 11"111 ollhl sm~l ~ Mel gfldld Hrfi.quanlltlllv.ty • o"' no t11inlng, 1= WI• .. ining ~red to sn~~~a I)IITIPIIocytft. •nd 2 " tllining lqllllto or 
mor1thln IIIII ol sm~H ly!nphocylel. N.IHI1200 tumar eta. II nch field- tuninld end 11"11 propartlone of 11Ch ~lly-. .. -. An 1"'--ly drstrWion 1<:0A1 (1081• madlfled 
fkcore tysllm, wat cllculltld 11 lOS "' r PI (1•1 ~ ......,. Pill thl pero-nl:lge oltumar eels IIIOWing ..,.,.. I (is 0, 1. 2) lnllnl.lty lhlin1"11(3). Tlw lOS ollh"'llatpall per $111M_,. .....-.ged 
to raprtMnt the llniiiDS 1e0ra oltt..t tumaf. c-_.splk into ~~lib end lew ...,...ian grauJM uling 1M mldlln • cutall" lor tlallltlcll-'vtll. 
Shtlltlcll .. ..,...: R.-..all$llipl blfWIIn Clltlgaricll s.n.4() llCI'f"llian lncl tumor vwl-'>!H WI .. IXIminld with Pum>n'l Chl-tqu .... filllert eJCidtHI Will used lor l'frr9h~-­
invllion "''lysis due to 1111111er .....,;1 siu. Anlll"" .....,. perlamltd Ylinll PASWe st.lilticltfiiOftwll,., 
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Flgu1'111.1nv~slve bAIISt ducbll..arelnotllll, NOS lmmunHfalnH with antj.. 

S.m.~40. (1) Compuile lmatlt showing varillb .. 1xpruslon by tumor c. Us 
with lllenultlon af slillnlng int.nslty towMds ttJe centN of tt. Nmor (40x, 
bar. 500um). (b)The b••H&alnad hotspot of hlasl• t•lltlowlnt atrvng 
s.ma40 sxpruslon by sboutiO% of tumor e~lll. Tbe lyrnphoqot .. In the 
tumor stroma...,. sslllhonull contr.l•• .. lias ,.r-nu (20011, bar: 
10011m).(c:) Forcom~n, anotMr 11'111 will mostly modlor.t. &Mu40 
upno1slon by tumor c.lt at lwnor inwlslw lront(ZOOx, blr.tDOum). 

1preseion of Bem840 In hurr.n aonc:ers- eJCplored ontv tilt numberohtudiK.In one study, between 37.5'11. 1nd 85.4~ of human Ofll, prostate, colon, brent. 
ld lull{l Cllfdnorras exhitlltlld mod11111t1 to 11Jonu 8ema4D nprealon. Howfter, detal .. regilding qu..,ti1\cltlon of SemMD exl)feMion ..... 1101 svallable(2). 
rfferlni8H1111Smllnl methods to dellne posiiiYI SemMD HpreMion hiYI been rep~~rtec:lln PfO'Iatll canCIIf lnd aofttlssu• Nrcom&(4,!'.i).ln ltllt ltUdy, we 
1monstmed thll invulvt lnul ductal Cl~ wriably' lllpl'nsed Seme40. Within 1ad1 tumor, the tumor eellllalllo Bhowed varllble .Wnlng lntemlty ¥lith 
topletr*:: and m1nnbranous lllllinlng patlvm. Employing IICOI'ing syallm lneorpordng 11'11 pereenlage 1nd Intensity olllllinlng ·the lntlrlllty dlelrlbutlon seore (IDS). 
11ntlfl1;:don ol Sema40 Hprnsion wn pedormed. The dlalribullon of IDS of Slmi4D exprM&Ion wn ~fi'ed to the right. U Is UnderstandaiJIII bKaule • selection 
11 towanblhe bell-stained 11'111111 wiK result In ekew'MM. Thill cllb1bulion of sem.40 expression r-ever did not shoW blmod•l distribution whore s cutoff could be 
11. Thlrelore, the medlsn score- ehosen as cutofflo apll the e1111111lnto high 1nd low expression group1 to stlain oo;.etYity In the an11ytis latlr.ln addllon, In 
O&t CIISBS, tumor ceh lithe 1um0r Invasive ffonlexpreued higher le¥.-11 ofSeme40 IS 80.9% of bnl-ltalned holllpotll coirlekllld with ltle tumor inviJIIve Iron!. 
tratumonl hBiaroganalty, OCCUITBIIDI of reglon1l phenotypic dlffereiiCIS within the - tumor, Ia 1 knoWn pltenom1non In bfalllll cenears. It ha btan ahown lhBt 
~noalle end predlctMr flc;tofw in briiSt cancer such a ER, PR. HER-2, p53. snd MIB-1 hiSiignllk:anllntretumon~l ~(8).1mrrunostalning with 
"OiferatiVB markerslueh a MIB·1 and prolflratlng eel nuelnr sntlgen (PCNA) 111111 higharstlining nile in the tumor lnvnlva lfonlu c:ofT$8red to the cerrtra oflh1 
mors(7 ,8). In thll study, hoWever, we weAl unable to elarlfy lh• bioiogleel tlgnificance of selective nprnslon of S.ma-40 In IIMIIIII'I front of molt bfeat cencers. 
Hlghu s.ma4D e11pru111on b. algnlftcanUy 11110<:~ with Haf-2 0\leAIII:pNnlon In ln'llll\fe bNIIII dUC\11 tsi'Cinonul, N0a 
pr.,..01111lrwltro ISiudy n.d shown tnat PIP:In-B1, 11'18 receptor of S«nn4D, COuld modulate the ~ 1bllily of bleat eancer cella by coupling 'Nith Her-2 In the 
11111nce of SemHD es e soluble lgsnd(9). In eontnat, M BVIklltlld the expreaiona of SBma40 Ifill Har-2 In tumor o.11t In IIIIa study. We oblerved lhet higher 
Bml40 npreMion group wn elgnllcsnlly ISSoclated with Har-2 overexprllllllion. Thl blologle algnlllcenct of <:!Hixpression of 111- molecules In tumor celll hll 
ot been preylousty iiWBitlgltted. It cen be polllullted lh•t S.me40 npressed on tumor oelll may IICIIn s peraerlne manner on the adjacent tumor celillhs1811prssl 
sr-2 and PIP:In-81 to atred the biologic betirilor oflh• tumor cella. Further llludln are needed to aklcidate this poatulallon In ight oflllgnlftesnt anoclallon between 
ems4D end Her-2 expression 11 rwaeled In lhla study. 
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