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ANBULTALANAISINE A0 AARET UL UISMAZIUIM NN L1891 R ATUT 6 (W.A. 2545-2549)

dauf1 gelasamsddawisriianswrulzma(dulasannsidu@en)
dau n : A19dAgyrelATInIgItY

Falasams : niuaneanasiu EGFR uaz IGFR hiuienzdudmufiimskanseentesthu w1
{The expressior of epidermal growth factor receptor (EGFR) and Insulin-like growth factor ype I
{IGFR) in WT1 Expressed primary breast cancer tissues)
2. wilrsuFsRaTaL: 1. nuasunineds umanadamatuladigun’
AnInfrdnenmans a1e13adainen
Inadny 044-224316 Tnsans 044-224185
fuRmTaLTanALealAsanF T andunisumLauie
UzFF U
2. MUNENIINENAE HUTINENALRIIRTUATUNG
ALELANEANARS NIATTINENEAINEN
tnsdnyl 074-212908 Tnigns 074-212064
fuliareunsseussdudiensGasuaiiinnsuaseantadiy WT1
sarequnsnd sazansiATiutedou
3. samilasaneidn - .07 Slaimi SevusAnams (RRAIUNININE 8O%)
Wilairat Leeanansaksiri, Ph.D.

A3 3% ven d1inFeAnenmnans

- [ =l =
winendemaiulndgauis
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WY 1. A uwW. 29ual angIy (FRdiunmmnia 20%)
Chavaboon Dechsukhum, M.D., Ph.D.
METPIHUNTINET ATUEUNNEAIART
NNINENFURIAUATUNT

4. dszinnuasnuiqn: nidedszens

5. #13TIMsUa NgNITIINIEATY Snuaaainisung

6. AIRATY (kay word) 2aalAsINTgIRE | EGFR | IGFRI, WT1, uzifaufun



7. ‘@@}mwuﬂummmﬁmm
( *au WT1,q Funuafsusnluuzielnasadin (Wilms' tumor) ﬂuuuanmnmum'mmmylum?
AT mL Tnresspfuduiuguazlauds Sellanudrdyranisimuinisuanaigidivinussdnmans
ﬂ’f&": {Pricchard-Jones et al 1990, Sched! & Hastie 1998) muumnummuﬂﬂnmmﬂuumﬂ%uﬂmu
HaRsERURaN SRR IRLeTMIERWINTIR B nuanuaduevsing 81 WT1 fldauAnadeatunszuon
5697 IIRE LU msm“sryuﬁuimgLa:Lﬁmﬁﬁuquﬂmmaﬁ {cell proliferation} (Maheswaran et al
1968 MIWRILINTTIRAERR (cell differentiation)(Birchmeier et al 1995 ) WAZNITANLTRIIAR
(apcptcsis) (Mayo et al 1999) %an?:munﬂﬁ”ﬁmuﬁﬁuﬂnm‘wﬁﬂﬁrymn’Lum:‘muaulﬁmaﬁvmq
anulAaevanyraliazihilng
r%uﬁmaanmm&ﬂﬁ;bm@mﬁqumnm‘lumum WT1 Hunuwidudunesziialadas v wu
nrzsulitutivnng bel=Siigan1sin apoptosis 1pgadRiANanUnFT s e asaalng
mfi-w.ﬁmﬁmzﬁu;mﬁiaiﬂ'lﬂmn%u (Mayo et al 1999) m'aﬁaﬁi'ﬂmsé’nmlugmmwi'mq (King-
Uncenwood et al 1998; McCoy et al 1999) wawudnisiiu w11 nssduldiinnnaigfvinieasad
TETE Ireey ) (Oji et al 1999) Wusu AruBminfuesnruenteanaastiy Wit wulunzifsadasme
Wi Wits" tumor sizi3e3elel (Bruening et al 1993) nzi3ariaNgnuNIN (Dechsukhum et al 2000) HEIFe
Wimiemt 9 {Inoue et al 1994; Menssen et al 1885; King-Underwood et al 1998; Dechsukhum et al
Z0C0) N2l3PNLN (Fabre et al 1999; Silberstein et al 1997; Laux et al 1999; Dechsukhum et al 2000)

@ a4 ' a He = v . v o
lw:Li\iL&mLﬁﬂﬂ'ﬂ'JW'LI’)']ﬂ']ﬁ'LLﬂﬂ\‘lﬂ‘ﬂﬂ’iﬂéﬂuunqﬂlﬁuﬁmu'ﬂﬂ {low expression) r:dﬂ':ﬂ@zutamﬂma

PIARY Wrafdasdasaannisauny ﬂamﬂumm) uﬁﬂuﬂﬂﬂsmmmﬁmmnqu {ifuumsuansnen
3170 (cver expression) ( Inoue et al 1994) Tusiurastiu WT158u transcription factor ﬁ’aﬁqw'ﬁrn?xéju
wazazlruliinasaie RNA 1esdiuinwsnaww epidermal growth factor receptor (EGFR), (Englert.,
et a, 1993;Wang et al., 1993}, insulin-like growth factor (IGF 11) (Drummond et al., 1992; Nichols et
al, 1935), the IGF type | receptor {IGFR) (Werner et al, 1993,1894) uay androgen receptor

¢Ehimamura et af., 1997)

THFR WRENEIFUAUN

EGFR Lﬂufﬂ?ﬁuﬁﬂt‘l:luﬂf»fu Tyrosine kinase ﬁm‘juu cell membrane %ammmqnmzﬁu
nianinamlag growth factor fidnAty 2 9WA Ae EGF usz TGFOC msnszdudinansaztiTlgnanadey
Flsuesraduaniy lusaduaneadln ?auﬁ'@wﬂﬁﬁuﬁﬂﬁmu (Mammary epithelium) 4B9HY1el N3
frenfnndiinfees EGFR animsmilgmsFeuilusadus Selumadiidnsluton fmnag
ufam—nf’::ﬂ"qmmmmsquumsﬁﬂmu%a‘%wm EGFR Tunzidmanatiinsnianzdasmuuds (Klijn
et al., 1933; Beckmann et al., 1996, Walker and Deaning 1999) mauBiainfaestiu EGFR #lauane

wuu lFLR gene amplificati RNA overeapression increased translation W&Y post-translational

madiication l.uziddiunmudnfarnduiugsznininisiniusastiu EGFR ﬁ@qﬁuﬁuqumﬁmﬂ



AMNINFITANU estrogen receptor (Toi et al,,, 1994; Chryscgelos et al., 1994) Lm:quﬁ' liinauauas
Aannsfnuidiae Tamoxifen (Nicholson et al., 1990) MaAn® Fenfuumumees EGFR TuaziSaidnu
fielsimnanznagtualduivey athelsimafiimAdemnusanguisaaviriaudaiuissdg EGFR
ovarexpression LLﬂ:ﬂ’lTWﬂ’lnﬁ‘m'T'a‘ﬂ#hJ'ﬁ {Fox et al., 1994; Toi et al., 1994; Mansour et al., 1990).
fleaan EGFR By Budufiamnsamuaumainaulastusiiu w1 Seenadiulafidd

wTt sanmaiin il EGFR gene inewlaun@ld waznszusunisfngrrenadiudadadaudiuliidin

]
a0

N3 ﬁué"ngmmnmwmamlumﬂ'c\'Lm:Lﬁmwmqmwﬁgquﬁqmmqm@Lﬁm“‘m pan1sAnEluITAs
ascnsifirszgn (U20S and Saos-2)luieedjFng wudn nainanuaes WT ﬁqq%’u Azt lgnnas
apoptosis (programmed cell death) $UAUNTRANTINIIUT B8 EGFR (Englert et al., 1995) wan
mnﬁmam:ﬁulﬁ EGFR ¥inamuu naugnsnsodusanaz Apoptosis daan WT-1 16 athelsfionuds
LifmsinenBemudiiugszine W1 usy EGFR lunzdasusiss wiannusngufindiauntein
Aazars fiudsidne W1 way EGFR enafimnnuifinatesiunszusunisuasuulasdlunsdasi
U AL RWMAAINAIINITATIATANITNIULEY gene feaae Wiwilansiesruduaiu azamnsm
vanIE AruANSTWIN genes Mangwitelal Beonadendnanin Ul lumsguanazinmgie
siaflyl

- &
IG=-1R WREHNTLTILATUN

- ]

IGF-1R lulusfiulungs tyrosine kinase receptor ?ﬁdﬁm’m@'hﬂry'aﬂ'mmn‘luns:mumﬁ
WEyAninresrasuateatio 323 mammary epitheliums ﬁuﬁngmﬁtmmfh IGF-1R Aumuwly
nezuaumInfiansd Ae

1. mmmmmqwumsﬁwqmﬁgq‘%wmmiu IGF-1R TuszGedauluny (Glick et al., 1989;
Cullen =t al., 1990)

2. Mmefigsiuges IGF-1R e iiAanzi3eld (Kaleko et al., 1990)

3. nsdufan1minae aefuIGF-1R ANIOAANIATIUIRLIRIDUTRA N

4. 984 Fibroblast ﬁfgrylﬁﬂﬁu IGF-1R {targeted disruption) Bisnunsonszsiuliiiausia
UTme v 40 T antigen antigen (Sell et al., 1993)

uanaNtnsdudamsinues IGF-1R tulunzidarnugnuniminlugniss anisiasoyidu
Tmamaﬁmuﬁ'amsqmLﬁﬂﬂqmmmsn'l.ummnmu WAZUNSNITANEIBNTARNZIEN (Burfeind et al.,
© 996) A~ s s S UsNG I PR AU ATRsE 1IGF-1R m'aﬁm’mﬁ’nﬁrg'tunmﬁﬂuztg‘a'nﬁmﬁ
MEAIINTANIINNNUTEIEY (GF-1R o lussuziFaiinaminnuaesiiy IGF-1R gandrhuaagduUns
(Feyrat et al., 1988, 1992) uﬂnqwnﬁnﬂTﬁﬁanuﬁzﬁeﬁ"umﬂa IGF-1R faflanuduiusfunsweansallsad
31 (Berns et al., 1992; Railo et al., 1994) @ wATEY IGF-1R dwnropsuAunsinendlélan W1
anuiadnfiged 1GF-1R enaflanvmnananuininfaes WT1 msﬁnmﬁ@:'Lﬁwma'auﬂuuﬁgmﬁa

3 1 3
A8 191AEN1IMIRTANTINNTULE9TN WTT ez IGF-1R TuuiiansiSausnuuaiaaiy HanisAneea
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1. Anwgdunusuanteantesdy EGFR uaz IGFR luszsiu RNA wazTusiu uuitlanzGasiug

E 1 1
wazdiiedr fnldandilae

2. Angeaisduiisrendanisuaniaanteddu EGFR IGFR Ay fiayaneadtiniiania

WEN5I1187 11U grading, staging, metastases, hormone status

9. stlaeifanadnasl@du
1. neragluuunsuanseanyesiiu EGFR Lay IGFR lnzfasumnaziuilenng
2. MIIUVUIMLediiu EGFR wa IGFR AENSTUAUNSINALSL/MIaN SR WIN1TI8INEI5
Wiy Inefessiianiudeyantardiinuaznaisane
Lﬂuﬁugmlmmﬁé’miaiﬁ

1, duwwamislunasuanweansnllsalasmIsnen

10. NORIVERNIALLUIAMNAR
o im o . Xy
Aaiflnzunadnuacy duiususanisusmeantas WT1, IEFR uay EGFRIudwlinnz3
wiruaildanday asffisanasdnwinisusnseenans IEFR way EGFR thelunsidasiuadlifien
Faartu WT- usedralsfimunisdnm fangrodalifessnunuiay fuiuanaiildanonsdnuaisiiay
awnsnuer ddndanududuireuing Burisamaiiadansravielilaefiamsdianiudeyaniendiin
e, < [l Loaf L - -1 8 Dﬂiz i ar . o
wazne 3 ive1 aeavdosliilanadrlanszusunafinuzdaiuldifan . anafdinannasitluidly

nrquanazineguansialy

11. tanasadnadlagsaingiqy

1. Birchimzier C, Meyer D, Riethmacher D. Factors controlling growth, motility and morphogenesis
of norral and malignant epithelial cells. Int Rev Cytol 1895;160:221-6.

2. Beckmann MW, Schnurch HG, Bodden-Heidrich R, Mosny DS, Crombach G, Nitz U, Achnoula
M, Bender HG. Barly cancer detection programmes for women at high risk for breast and ovarian
cancer: a prcposal of practical guidelines. Eur J Cancer Prev 1996 Dec;S(B):468-75.

3. Bernz EM, Klijn J35, Henzen-Logmans SC, Rodenburg CJ, van der Burg ME, Foekens JA.
Receptors for harmones and growth factors and (onco)-gene amplification in human ovarian

cancer. Int J Zancer 1992 Sep 9;52(2):218-24.



10.

11.

12.

13.

14.

15,

16.

17.

Bruening V/, Pelletier J. A non-AUG translation initiation events generates novel WT1 isoforms. J
Bioi Chem 1996,271:8646-54.

Burreind P, Ghernicky CL, Rininsland F, llan J, llan J. Antisense RNA to the type | insulin-like
growth factor receptor suppresses tumor growth and prevents invasion by rat prostate cancer
cells in vive. Proc Natl Acad Sci USA 1996 Jui9,93(14).7263-8.

Chrssogelos SA, Yarden RI, Lauber AH, Murphy JM. Mechanisms of EGF receptar regulation in
breas: cancer cells. Breast Cancer Res Treat 1994;31(2-3):227-36.

Culler KJ, Yee D, Sly WS, Perdue J, Hampton B, Lippman ME, Rosen N. Insulin-like growth
factor receptor expression and function in human breast cancer. Cancer Res 1990 Jan 1,50
{1,:48-53.

Dechsukhum C, Ware JL, Ferreira-Genzalez A, Wilkinson DS and Garrett CT. Detection of novel
truncated WT 1 transcription in human neoplasia. Molec Diagnos 2000;5:1-12.

Englent C, Maneswaran S, Garvin AJ, Kreidberg J, Haber DA. Induction of p21 by the Wilms'
turnaor supprassor gene WT1. Cancer Res 1997:57:1429-34,

Fabre A, MazCann AH, Shea DO, Broderick D, Keating G, Tobin B, Gorey T, Dervan PA. Loss of
heterozygos'ty of the Wilms' turmnor supressor gene (WT) in in situ and invasive breast carcinoma.
Humar Pathal1999;30:661-5.

FOX 5B, Smitt: K, Hollyer J, Greenall M, Hastrich D, Harris AL. The epidermal growth factor
recaptor as e prognostic marker: results of 370 patients and review of 3009 patients: Breast
Cancear Res 7r2at 1994 Jan;29(1):41-9.

Glick R, Geitlaman R, Patel K, Lakshman R, Tsibris JC. Insulin and insulin-like growth factor | in
brain :umars: tinding and in vitro effects. Neurosurgery 1989 Jun;24(6):791-7.

Inoue K, Sugiyama H, Ogawa H, Nakagawa M, Yamagami T, Miwa H et al. WT1 as a new
prognastic factar and a new marker for the detection of minimal residual disease in acute
leukzria. Bload 1994,84:3071-9.

Kaleka M, Rutter WJ, Miller AD. Overexpression of the human insulinlike growth factor | receptor
promotes ligad-dependent neoplastic transformation. Mol Cell Biol 1990 Fely;10(2):464-73.
King-Underweod L, Pritchards JK. Wilms’ tumor {WT1) gene mutations occur mainly in acute
myeloid leukem a and may confer drug resistance. Blood 1998;91:2961-8.

Kliin JG, Berns EM, Foekens JA. Prognostic factors and response to therapy in breast cancer.
Cance: Surv; “$93. 18:165-98.

Maheswaran &, Park S, Bernard A, Morris JF, Rauscher FJ, Hill DF, Haker DA . Physical and
funct'onzl intera:ion between WT1 and p53 proteins. Proc Natl Acad Sci USA 1993;90:5100-4.



18.

19.

20.

21.

22,

23.

24.

25.

26

27.

28.

29.

3C.

v ansour OA, Zekri AR, Harvey J, el-Ahmady O. Epidermal growth factor receptors: status and
affect on breast cancer patients, : Anticancer Res 1997 Jul-Aug;17{4B):3107-10.

Nicholson S, Wright C, Sainsbury JR, Halcrow P, Kelly P, Angus B, Farndon JR, Harris AL.
Epidermal growth factor receptor (EGFr) as a marker for poor prognosis in node-negative breast

canzar patients: neu and tamoxifen failure. J Steroid Biochem Mol Biot 1990 Dec 20;37(6):811-4.

‘Qii ¥, Ogawa H, Tamaki H et al. Expression of the Wilm's tumor gene WT1 in solid tumors and its

invclvement in tumor cell growth. Jpn J Cancer Res 1999;90:194-204.

Feyrat JP, Bonneterre J. Type 1 |GF receptor in human breast diseases. Breast Cancer Res
Treat 1992;22(1):59-67,

Peyrét JP, Bonneterre J, Laurent JC, Louchez MM, Amrani S, Leroy-Martin B, Vilain MO,
Dzlybelle A, Demaille A. Presence and characterization of insulin-like growth factor 1 receptors
i1 human benign breast disease. Eur J Cancer Clin Onco! 1988 Sep;24(9):1425-31.

P-itznard —Jones K, Fleming 8, Davidson D, Bickmore W, Porteous D, Gosden Cetal The
czrdidate Wilms' tumor gene is involved in genitourinary development. Nature 1980, 346:194-7.
Rai'a'c; MJ, Smitten KV, Pekonen F. The prognostic value of epidermal growth factor receptor
tEGFR) in breast cancer patients. Results of a follow-up study on 149 patients. Acta Oncol
1894;33(1):13-7,

Schedl A, Hastie N. Multiple roles for the Wilms’ tumor supressor gene, WT1 in genitourinary
Jevelopment. Mol Cell Endocrinol 1998;140:65-9.

Zell C, Rubini M, Rubin R, Liu JP, Efstratiadis A, Baserga R. Simian virus 40 large tumor antigen
‘s unable to transform mouse embryonic fibroblasts lacking type 1 insulin-like growth factor
-=centor. Proc Nat| Acad Sci USA. 1993. Dec 1,80(23):11217-21.

Zilberstein GB, Van Horn K, Strickland P, Robert CT Jr, Daniel CW . Altered expressicn of WT1
Wirs' tumor supressor gene in human breast cancer. Proc Natl Acad Sci USA 1997;94:8132-7.
To M, Tominaga T, Osaki A, Toge T, Role of epidermal growth factor receptor expression in
primary breast cancer: results of a biochemical study and an immunocytochemical study. Breast
Cencer Res Treat 1994 Jan;28(1):51-8.

Walrer RA, Dearing SJ. Expression of epidermal growth factor receptor mRNA and protein in
|primary breast carcinomas. Breast Cancer Res Treat 1999 Jan;53(2):167-76.

Warg ZY, Qiu QQ, Deuel TF. The Wilms’ tumor gene product WT1 activates or suppresses

transcription through separate functional domains. J Bigl Chem 1993;268:9172-5.



12. suiilenigiSn
12.1 gluuun1939% : descriptive and analytical cross-sectional study
12.2 3894

1. psIiudaasng

o

N T F ¥ S T &

1.1 WivtwilaunFashunusstuilavihundnfaingueeldrumsitiadadndulsasil

F1uau 30 #e MdnFunisinen lulsawenunagssuATunSssndn ganan 2544 - fuenau
2545

- in situ ductal carcinoma, infiltrating duct carcinoma, infiltrating lobular carcinoma

™Y

. $9UsINTRYANNARTNUAZWEEINEN
' o 4 B
. MEATIzVdRYA:

€y

3.1 faymFensmnaninanelugl feuas AveRe Andlesiunnsgu

3.2 wsuifaupnuduiusassnmsaniaanaesdiu Wi dudeyaneadiinuasnent
Anen A clinical staging, histologic grade, hormonal status AB estrogen &
progesterone receptors, pre or post-menopausal status Wae pd3 status Tme Chi's
square WAy logistic regressicn

] = - ] A él’ a i ¥ =4 e < - 4 =‘lll =
AFNSINLFAAHNTULHAHEATY FIANUNNADINHITRARHTLT uaviieng

e duiaaasananaiuivdnasinga tetiaiiesendu 2 dou
dnniit -+ aalaitiennd 3 suan. utlu RNA later saflunenittnsnanin RNA el
gniinatelag fudesl RNase AraRu feamAMTNEN RNA later senudvdaiy
Wfufigraund -70°C
dauii 2 Fauueiunne utlsneaiafunAusdindu 109% Wednumng

AantN TN uarEidn immunohistochemistry

sl 7 . .
15N13819 W Immunahistochemistry

fofudiefitiiun1mud  10% buffered  formalin uazifsegluwrsfuiasuwunilszanm 5
lwasay 1 1ualadiadaulizgans adhesive sUAIRWR 45°C wasrimnfadanasAhaanlu xylene
sellatluieanegedinaududumnnlumeauduiuian fuawuRLau (antigen retreival) FatN1IAN
TuiieaLili 10 mM citrate buffer oH 6 Uszannd 10 wH AeR endogenous peroxidase eanla 3%
M,0,, M3 non specific background ®8NAY non-immune serum, aualadran WT1 primary
antibody (1:50 Senta Crutz) AWAY, HauRamIt secondary antibody, avidin-biotin complex WAL@NINa
& uﬁm’n&ué’ﬂwwq ¢iats hematoxyliin Umalarsae cover slip tinalasunAnusialuls

i
= & - j
ABans RNA sInTuiie

. & L4 v [ . . RS 1 ' . 4 o
shfuilanualasidaada tissue homogenizer IusnTuiliaetua19asa e RNAwiz T93l
argieiivre snwanw RNA Wiaeulignyinansineidudus RNase snaznau RNA #iag isopropanol

v
.t e e
(muladzunsy) uas 1INt RNA Tufeandaudazinldvn RT-PCR



tissue disrupied by  —> add chloreform —» centrifuge —» isopropana —  centrifuge —» dry pellete

homogenizer+RNAwiz RNA precipitate

Breast cancer tissue was abtained from biopsy or mastectomy specimens from consenting
patients undergoing the surgical procedure by physicians of the Songklanagarind hospital, Hatyai,
Songkhla. The tissue was acquired under an IRB approval protocol. Tissue received in the pathology
laboratory after surgery was immeadiately frozen in liquid nitrogen followed by storage at -80°C.
Pieces of frozen tissue were then pulverized by mortar and pestle in the presence of liguid nitregen.
The 1ml o Trizol RNA extraction solution was then added to the tissue while it is still frozen. The
mixture is ihen allowed to be equilibrated to the room temperature and transferreg into 2 ml
centrifuged tubes. The solution was then incubated at room temperature for 5 mins. The 200 ul of
chlorofarm is then added into the mixture followed by shaking for 15 secs. Mixture was then
incubated at room temperature for 3 mins followed by centrifugation at 4° C at 12,000 xg for 10 mins.
Agueous phase was then transferred into the fresh tube and 500u! of isopropanol was then added.
After the storage the solution at -20° C for overnight, the RNA was then precipitated by centrifugation
at 4° C at 12,000 =g for 15 mins. The pellet was then washed with 70% e.thanol followed oy
centrifugaion at 7,000 xg for 5 mins. The pellet was dry at room temperature and dissolved in 50 ul

of nucleacze free water. The RNA concentration was measured by spectrophotometer and the RNA

was then stared at -70°C until use.

38n134in RT-PCR

0.7 1Lg of RNA will be used in an RT-PCR reaction (24 Ll total volume) consisting of 76 mM
KCI, 50 mM Tris (pH 8.3), 3.0 mM MgCl,, 5C0 mM dNTPS and 2 uM primers. The RT step wili be
performed at 42°C for 1 hour followed by MMLV heat inactivation at 95°C for 5 mins. The total cDNA
reaction mixture will then combined with a PCR master mix {76 Ll total volume) with a resulting
concentration of 56 mM KCl, 19.6 mM Tris (pH 8.3), 1.6 mM MgCl,, 200 uM dNTPs and 1uM of
primers. Thirty cycles of PCR will be performed, using 95°C for 1 minute for denaturation, 60°C for 30
second fcr annealing, and extension at 72°C for 1 min. The 10 Ml of PCR products will be analyzed
by electropharesis through 10% pclyacrylamide gel at 150 V for 3 hr. The gel will then be stained
with Ethidium bromide and the PCR product will be delected by UV visualization with the assistance

of gel-imaqging system.



RNA + primers of EGFR or IGFR or contral + Master mix
l RT-PCR

42°C, 1 hr (for reverse transcription step)

A 4
95°C, 10 min (o activate Tag polymerase)

\
denaturation (95°C, 15 sec)

]
annealing (60°C, 60 sec)

l 40 cycles
PCR products

}

Gel Electrophoresis

!

Ethidium Bromide Staining and Photograph

Primers sequences :

1. EGFR primers: Sense = GGT GAC TCC TTC ACA CAT AC

Antisense =TTG GTC CTG CCG CGT ATG AT
2. IGF-1R primers: Sense =TCC CCGACCTCGCTG TGG GG
Antisense = GGAACAGCAGCAAGTACTC

3. GAPDH (glyceraldehyde -3-phosphate dehydrogenase, house keeping gene):
Sense = GAA GGT GAA GGT CGG AGT
Antisense = GAA GAT GGT GAT GGG ATT TC

PCR products :

1. EGFR = 161 bp

2. IGFR =241 bp

3. GAPDH = 226 bp

Master mix Usznausiaidulasl Reverse transcriptase U8Y hot start Polymerase Lm:m?éuqﬁfi%ﬂu

lun19¥i1 RT-PCR

Togragy lwdiloy 1 s1@vin RT-PCR = 4 reactions An
1. Tumor tissue for EGFR & IGFR
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2. Normal tissue for EGFR & IGFR
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