kb (K55 pole olSKisls alone

W=YY dovaw YAV u,x.))s)ﬂ ¥ E)Lo.w () 0990

a5 ol w4 bl 0 FGFR4 g EGFR b o ol

AVINIYA 2 dy STV oMol AF/AD 1l o

aoMs

ST ysa55 5 08y sl 05 0 b e 9 o 39 (a8 Jlab el g ol (S5 al 5 (S5 Sl L 4 4 el IS 4y s sdan g il

4 05 90 ol DM (gt 5l D81 & o 2y oo 2 iso 3131 (5 e > FGFRA G EGFR (o (45 (lr (o8 (oo s 51 B 09 (oo

8l o 6 S e Silage (s

Y/ 5 ¥I¥5 iy 4 EGFR g FGFR4 (ol () 4S5 5k 4 .05 osalin Jloy 4 Cond Sl puo 3131 13 Gan ola S ylog o p3 (63 (sime Liul38) sl asdly

Cad g dlspe Gl L aSyeb 4 o (L oo siee b)) 1S o by olive b 6olow QTR cpimman isly olis ol Gl (P=+/++Y) il

(P=T+ %) 2l il WS slogn by by

i 3 pealg gt NyE e Ban Jlnl ) lesy lsie 4 olys 0 FGFRASEGFR (o 5 oo 5l adllas ol guls ol 2068 domss

Dgad odliiwl 4y by plKin 395

sy ol Sk ,Real Time PCR , FGFR4 , EGFR :culs sl ol

cle e ool bygdS plo bl 5l i ol 0 Kew 4 atwsly pé
)Lo] Geb b e olpl S sy slon ;3911 ly @olas cpl Jlozs]
(0)ams o Gilial 1y ay Glojw 4 Myl jlad Jleis! wopy ¥ B Y d90s
S S8 4 ) gl S gl sl gl I Sy S
22 o Ui a5 )l dgng (o)l Salgss s cpl b il o sl Solgls
ol &S (Syeo g B)b 4y Gl 4 e (Solgls dile &5 (o0l,8
doyd Jg b o il Ll po 4y by 4 Mol Jlad ciils (o, 33l
SIS 35 0 1) 39 o ol ) Jelse b & 4y ol e §) o
Kk (old gy 0aiS A Al s slay; (iS5 Jelos odes oy ST
cel g )b i85 (RTK) s oo cla 085,85 SlliSew o &
(V) 355 . (NSCLC) Non-Small Cell Lung cancer .5
Slolw o b Gins Cuol odd aidlis 4y Glbjw ) (SiB5 s i
HER2MEK KRAS EGFR BRAF PI3K alex jl ln 5655
S aon Yo B Ve Jgte 35 KRAS 55650 5 iae (A ool

‘O-‘ Pl PTEN OF P o TP53 () il oy sl by

Aodds
2 Jsbw o s b, O] duasuie & Cul (glon (9 4y ol
b P lg o Jolw wdy 255 Gloyd (ghlew cpl ST cusl 4 slacdl
395 9 2l (o Oloyw g8 iRl Soe pt Jobu Loy )5 () duy
Jskos Logizu )8 5 Loghaan S ol ¢ yiS Joloo Logi)lS' g9 aw Jols
Ay 0 yols b 04y Gl 4 M hlew 5l o Ve il 0 S5
Jelder) ol 4 Ml (Y) 50 oo oo &2 (IVg T Jolye) (o los byt
D5 oo Jols 1y ayy sla glopes SR s S il (o ile e
adlis 1 oy ool V¥ (ggls ol Slse 5| (gl odzmy oS 5 )5 590
LJL) ) ZV' 9 Ub)"’ BEl UUQ).» )‘ L;“’L L;Lh)...o 9 S).a )I xﬁ' Ml) «° o)
Iy sy ol 4 Ml Baw ccal 0090 l3lEd Jloml cde &y Yeor Jlos
S 4y & Wl o @l Sy 4y Gy (¥) amd o (1B L Y B
b by cunl e ) ol o )b 005 3 1y o)l 455 5 Gloye 2 )
230 b 0 50 Jesegil 5l ookl (galdl g i i 5 36 (lon (o)l
@) slaplbyw jop (e o5 a0 (0 Ui Glpl 3 0ad ploxil lallas ()

A3l o 3 50 e 35Ty (om Sl S13T ol (K ol G 485y 155 i )8 (gl o oy Colio sl bl Juols Alia ) (8]

E-mail: a.hesampour@gmail.com

23t Pl )l i85 sallie Jge ©

SVAFES VAV il wlid G 09,5 il pole 0uSCiild (655 pe oy oMol ST oKl ¢ ol 5 2wyl




WAY (1239,8 15 ko / pitaanss 09 ¢ bl (S pole oSl dlos
Ken g 5l cux colio t. FGFR4 s EGFR (cla 5 lo (oo

2 W ol caley Loy alicals) 5 askiinsyy olhan & 35 el
5l dbgye cla Josllygiod 5l cuss o HelSINKI S35 o0 ©lilllae
gl o 3 ome A5 gl 2o & (6y9eh g (i lo (S3I Cuond
@ A npy Ol U4 )l g JEl Jpol coley b (9 g0
odliwl 5 o)l sl S (b Jadllgios (oles b Jite
43,5 Caley Gl sl wiges

b oo b 505 j o6 RNA gl y5el : CDNA s g RNA 2l 56
bug od glpial clo dges 5 45 bl GENRAIl s I oaliul
5 S iz (Thermo scientific, Germany) olysgib yzegig Sl
@l Lgei 3l g 4b (S Ly o> N 58T U5 (g9 B 55958 gy
S g 2 VASY o Wl gl Y8 /YA (o) ol Cand gulis o
s oSl elizel L RNA 5l e S 5 i oslinel CDNA
Revert Aid First Strand cDNA Synthesis Kit, cDNA
Applied ) JSlogeys oSsws s #K1622 - , Thermo Fisher
b8 )3 oslizul 5,50 ABI (Biosystem

version 3,liley 5l 5l byely ohb clp PCR saly ohb
(Applied Biosystems, Austin, Primer Express software
Y Jgde 3 lapely oS a3 eslizel NCBI cols ppien s TX, USA)
390 o aals lgie & o GAPDH (5 Jlg .ol oxd ool yioles
Cuol 48,5 )13 ool

;1 oslizwl L Real time PCR 5051 :Real time PCR g051 ol
SYBR , 480 Master mix (Roche Applied Science)c.s
Gl Cdply 2p8 4 )l aliy L ROChE 5, csle Green |
als yo ol 4iBy B Gde 4 S e 45y A0 clod L I DNA oy
Sdo 4 42,3 0 slad b (CYCIES) a5 o ¥+ Jgbo 5 Loglite g &) pgo
A pll Al Yo Gde dy a3 VY g 4l ¥r e ) da 0 FY g 4l VA=Y
Corbet LS céls rOtOr-gene - -+ olSwd bawg comygld ol
56T 5 sy JI331 5 51 o3litol L SS& g 5855 (sl ko g 4 ploxil Ll
OiSly Jpame «liad 1155 5 PCR 551y plosl como sl caa a3
203 ¥ 58T U5 o9y Olygil bawss )y 5l ow Real Time PCR
Al @bs 8,5 )L8 2bj)l 3)9e iS5 jl ol wlibab ojlail cono 5 b))
ol o o3l yiales V S5 5 5,81 U5 ooy piSS

L Real Time PCR I Jols pl (sl o3l sgylol (anypr 9 bn o3l 3JUT
CT (cycle s 5l s o g asos 3l pp 5l oolizul
PCR efficiency mean  uowes 5 ololis b a5 threshold)
, Relative Quantification (RQ) 35, bl p 23 cps
s EGFR (o o5 oly clie 5l (opde oo 0 200 (pna¥po s
Jboy yelxe 39 GAPDH 31> 5 b awslio > 5 oad z,0 FGFR4
B9 )SsalsS’ s G)lol (sl (905l S EES I s g gy 3590 0flye
olise oz sl T_TEST gysoil g (0 s2ebly (opp caz) S5 ol
bl )5l Consy pslato 4y uye g3l 51 g sler g oo 31 50 05 ol
2 ine PLod 5 3,8 oslizal (5 ACT 5 ) (o ol 93 0
b 4585 L

(VYY) dpbe (o8 Jole glalogics S 5l sy V0=V el
ol pbxl 4y by ) Ji35 sl Slogs (s )3 j8 gdte Sllllas
o pshile & 09 T gaw o Slles ollSen 5 PAO syl
Bin S logy (o3 5 plool ) ay gy 5 sy sl gl )S logs
syl g Gl Sl (i o Ken g ASOAMNT uizren (W) Slolis
SloySilosn Olyie @ ) 0F VA g 0905 (uyp ) Slisgn g 4y ooy
lgls 4 slin 5 05T ey EGFR (W)unges slolis Il
g IV 98 Cusbgo 3V pysenS obisS 5ol 59, 2 ol 0f 5 <l ERDD
ol 03 S5 b s SLS VA Jsb a4 s YA 5 el ous
b S g wila )3 Sl G S (Jlopal 435 556 043,5) EGFR
s 5 303 Ve Ly a3l o b Jsbo sl 2,Slas 5 gl Jsbo
ot b bdye Ll 5y5 53 0o )3 YO g oasxie bl 3 NSCLC 4 M
(M)t - EGFR

e il Jlb 0 58 g 3 piew canle EGFRjsls
5 RAS/RAF  (js 5 Jsujonl siwd) PIBK/IAKT dibisee
0951 50 o35 cnl yd ol Al e oyl (V) 3, MAPK e
ot (V0)asd (o Jold 1) b g 51 ZAR &S Wil o VY 50 sl
0k S odlgls iad o sl Ty i oyl SCLC &9 5l ohlews jl doyd
235 b o Ann Ladye pie o b (FGFR) (audligyud a3, 9518
5 ©le «2l; S g9e9 g 235 Sl 4B SHUS e sl
b Jbas] 51 e 3 st oS Sk Jols FGFR elgils .)ls sl
oo 3 (PIBK) s’ Jssonl ¥ 5aud s MAPK LS 559 05 Jlé
(VP9IV) 25 o )8 o Sl oo

3 Eb dbis Sy IS yob 4 FGFR4 1> Gly388AIQ cuusyse b
adlid BB g9 Ve 5l Gl 4 Gl 2 08b (oo )y Glbj 4 bgaje s
4 4 b (V) 1 eanlie Non-small Cell Lung 4, (slogiw,s
pasds 8 b (oS (ce2lid i (Bg) (b ) Ol 1953 Jg) Eord
Sly (oo ) Oy b bdye slaySlege lolid 5 (oo)p Cax plindg;
5 diedin clagyh b loyd 4 (iiSly «panseids (28T i ) (2ljue LB
Slags ole (o (p G5 cpl jl Bum il antly Gl loy ik
Sl 4 s 4y olbyw 4 Mie S8l 55 aiges 3 FGFR4 4, EGFR
AL car Silogn lye @ 0f 9 ol G eyn g Pl el
A8l (oo

Lo sbs) 9 dlge
GBI a8 13 (g Sl g (5105 290 aslllas () )3 oMb digas (5] ez
@ Mo (55 dged Br 59y o TE/VY 0L las doly oMl SljT oSl
Sl oS sl 313 CBC 9 diges B+ 5 login)S il £95 5l 4y o)lbpuo

e Ao ) ailes Jlgie o) aw > bl (ailojl 5 ($lgly ()


https://www.ncbi.nlm.nih.gov/pubmed/?term=Asgari%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29349465
https://tools.thermofisher.com/content/sfs/manuals/MAN0012716_RevertAid_FirstStrand_cDNA_Syn_K1622_UG.pdf
https://tools.thermofisher.com/content/sfs/manuals/MAN0012716_RevertAid_FirstStrand_cDNA_Syn_K1622_UG.pdf
https://tools.thermofisher.com/content/sfs/manuals/MAN0012716_RevertAid_FirstStrand_cDNA_Syn_K1622_UG.pdf

J Babol Univ Med Sci; 20(4); Apr 2018
Investigating the Expression of EGFR And FGFR4...; M. Chitsaz, et al

gosdine L)l (gylow dloye il L FGFRA, EGFR L i oS

23,

J5S ohen 4 FGFRA ;EGFR (o 5 slayaly JIg ) Jgoo
ol GAPDH

5-AGGCACGAGTAACAAGCTCAC-3 F o7
5- ATGAGGACATAACCAGCCACC-3 R
5- GGTGGCTGAAAAACGGGAAG-3 F FGER4
5- AGATGGGACCACACTTTCCATA-3 R
5-CTCTCTGCTCCTCCTGTTCG-3 B

GAPDH
5-ACGACCAAATCCGTTGACTC-3 R

asdid Jobo o5 18L 0 GAPDH 5 PCR Jguame 3 Saly .V S8
« uil 0 EGFR 5 Jsaos ¥ Sl sl (0 ok cinY oY (5SS
FGFRA o; Jpaoxe ¥ Salysidl o gl CinVeF (5285 adad Jobo
Sie M Salgsdly galy i WY o (555 aulad Job o5 3l (on

sl .o DNA

dF fdT
w

75 8

“ e
0
©
H

ooy Jolo 03y 0 FGFR4 5 EGFR (o 3 wgd (iznio ) 3505
95 931,85 Ll 453 AV/D (slod 3 EGFR (5 wogd (imcie (550 4y,
Jpeddly oo 35 Sls 430 YWIA sles » FGFR4 5 cigd iove
skiny (s (B8l jpme g oo (Fide & Colugld 3ide oaind Lt (5390
yould 39y pae &l bayloges 53 g AlE 5l o C sy b

) (polaid! e Kb g posly

o azsly

gl 0wy bwg ond zlyawl RNA Jhde cons (wyp @b
Cilojgls SO coiS b july coolaBl gwpy jdate 4 b ()p
e Ollad 252 e )y g (ol Cllad iS5 5 lisebl (S b
Sl o9 (oo Jlg0i PCR Jgae 15 el josb 2925 pis 5 olats]
8zs Ly 61 &y & GAPDH , FGFRA .EGFR (slas;
als G oype 4 @l 48 0wy ROOr gene Q Real time PCR
3 (V)hg05) cawsl PCR Jguame 6 ks jSilo 395 oyl 45 ol cawd & (4l
S plS o a8 ad ool 5 <85 8 5 55 2 56 PCR Jsae (e
s kel 3l Sy s olazs] sl oyl Laoss oad plool (slo 25Ty
@l 2, b1y b sl w505 3 PCR @ls o390 polais] js ol 45 5
sl 088 o 5V 5l3905 53 b (0 ol I S
FOIOAENV/YD adllas () )3 lilow (s (1Slo tdafllan 3 )90 Cumad gy
s Jlo FUAYEVY/Fe L 1,30
ol i oyp FGFRA § EGFR (slag) (s ol s (g2
s 850l ol @il 33l b dwslie )3 4y b & Mive S8 ) (s
& Sosn 3l 3 (p=-/+-¥) L FGFRA 5 EGFR isla s o
Ol Comd pizmad bl oo ¥V IVE o Y/YFEN (s 4 4y oy
iy 4 (=01 %) Wl JuS sladiges ,» FGFR4 3 EGFR (clags
Sl ol 5 Sl Sl ol & LBl /AFELNY g VNeE VY
05 lp & wibe e 2l L awlis ,» FGFR4, EGFR (lay;
FGFR4 5 el 5 ol 33l & s ol Ltalsil ol ¥/-v EGFR
el Wl 331 4y s iy F85 ol il

s FGFRA; EGFR la 3j ot o8 ompyt 200e ol ol
e Sl g S ples @ ay by 4 axis DLl g lilew (19> Wi
059 ool @lolis b bsly cul ) el @y gy (8006 5 areds
&40 3 FGFR4 5 EGFR (lagy; flo oliwe 45 ob ol s o9
1 (6l gina G331 s 2131 L dulie ) 4y ol pus & Mise 2131 5
3y50 (2030V) V8 Jlo 0+l adllae (pl )3 rgslens dlope Camdy (quyp
Oy ¥ als o 53 (303 FA) 3,90 YT 5 ¥ a0 53 (Slojr sl oo s>
Obler 3 Solaw @b a2yd g alsye oy bLS) (guyp p3 il H8 4,
SHSIn g 3 392 > dre bl el 93 (nl o o A il
OAS g Ao GBI L 5 Cunl GLuSs baaryd g alape 3 bl
b Gl ol
ol @l Il g sless 381 5 (sl S slogs ol e 9 o O B! (3t
FGFRA 3 EGFR (slagj ACE 5 i sl o 45 5l ol oy
(P=1N) 3)3 3929 (55> (xe b3
5 EGFR laySilogy ¢lie b silons 42y 9 dlopo o byl oy
A SSE e g JyS 09,5 93 @ b ool bl jolate cp1 (FGFR4
3 2929 gibsie LT ACE (lise g (slo abye o ob ol @l
o> Gt gl 5 4 sl 5 (Siles 420 350 )3 (g3l (e (P=4/+ )
EGFR 35 ols ol b s)low Grade b lbyw slaJsho s o o

3 cnl Sl s cpiomed (P=0/F) 3)b (g)b bze bLS) FGFR49



WAY (1239,8 15 ko / pitaanss 09 ¢ bl (S pole oSl dlos
Ken g 5l cux colio t. FGFR4 s EGFR (cla 5 lo (oo

ot b)) (g 28l (o Sl g e oS el o (T iy el
by o (gl adlla )3 (YO)uis il ey oS & 5 COX-2 sl
s FGFRL fl g e (Stasan 45 pbul olien 5 Willemi
allle 13 oS lage losen LilsEl guls L &S (YY) 15 oanlie FGFR2
ol dbul el 5 90 plojer ol il Yiasl a8 5l cisllas 43
oo 5 ) ooy b o5 os ysb & FGFR2 , FGFRL 555 e
{7¥) 15 onlie OS LFGFRL oVl gl opispan 5 9 laye (188
0>y 9o ooy » FOFR (o) ol opy ly & (tmgly 5
Ol 4 55 a0l @bt oo 5w ad pbal oylSea 5 Che Ly
Ssie 4 Slg e g il Ly )3l FGFR4 ; FGFR2 FGFR3
Sl J1(V9) w2l ooy wled Glop )3 wpe (26T iy pasls S
S el > ilsee sl i EGFR  FGFRA (e o
W)l (ol iS5 g 28y (Joko jalos )3 by )5S 055" (i 4 dasie
s el 5 @il 33Sgay B S5 e Sles ool ol oI
Syl el Ylain] & 358 Joho J308 (slojpune 53 (s> ol Sl
(VYY) S5 oy
sloges (led )3 0F 9 Oljer plo GRIFN 4 g L Groes
g Olojod sob & 05 93 SR )0 (gB g aitens bS] Ylaisl ¢ Slop
2l g @y gy g9y p 3o Slallas @I cusl @) Glopw cépin
L EGFR 5 FGFR4 closj o s cine 5 olej b il o b o
Ol 0w I (gme LI oy (dne lojen (alja) oMo > (oo (L5
ol oS adllas 1) 365 o oanlis (plow 4oy 5 ©AD 5 ol Ll
e ST iy oz el SLold plgie 4 W5 o 1o S Lo
Ol 4 dagi b (VFgYA) wil anals 5,8 ay) oy o glop b g
& S 95 sla aigei 5 FGFRA, EGFR (slaj ol b (soe
cax Baa Jlaisl laySilegs plyie 4 olys (o Jloy b duglie 3 by
Slllas 905 o3lisal ) oy plRiRYg) et )3 ce2led yt 6Ny
9 SiPPlgtan Cluogad b a5 ol e Gl b)) () o (eSS
A dlgs plodl adlllae aobl )3 ke (U

LT g a5

248 Slnje S g 55550 s 32l (el ST oSl 5l lsgivay

20,5 (o S0y g ST Widged gy San Gais ()l plol

- M

(1) =
T

330 ypre 5 2157 S 0yl (Bl y5a ~1 S lages W15 S ¥ oges
o e 9 YN EGFR 5 1y CT e il oo cuiuygld lju0
13l 0 V#/-) FGFR4

S35 Lol g Covy
FGFRA (o o5 ol lojon 5 )l tae Sy ol imghy s
Py ol 4 Mise slo g3 > plp V¥ o FIF5 )3l L EGFR
On 6P (gaa LU b izmen b gl 1) Jloy (slo digei b dumlio
2 ehyy (Al Wl Gl laySiless ply (ljil g silow 423 5 b
SbSiloge (allid g (w)p Cua pBiBYg) pasuis 08 L el
4 STy (a1 G 03 it GEB W55 (oo ) oo b Laye
byl gls il awdl gloyw glop (g dedia sbag)hs b gle
slapbyw > bySilegy Slo St b bl ) oad el sl gl
OB xSl ity Olalllas gl d)lge 51 gyl 53 9 3yl Cisllas dasio
a (Ve oVY)) canl ool slis 1y 4y olbyw » Jdo Jlasl l,S,logw
11, NSCLC ,» KRAS , EGFR RBMS5 . ol Liang «, o
NSCLC ;s RBMS ()l 5 3555 (wyp Jloy cdl slo diges b dunlio
5 EGFR (o o &l 3 5p il ol Jloy gl il & cons
(IV)2g il Lol ab sla cél 4 cuws NSCLC s KRAS
05 ol o Lite (Stasen ohiSen s Willemi s gl imon
, FGFRL L sy & (Wb ols |, FGFR2 , FGFRL
126 @l iz L5 baye 4y oy b )l (ixo ysb & FGFR2
2 V) 28l oy olop gl S les plys 4 05 9> o bl oS
ol ok 25 plol GhSen 5 FeNgl bug o 55 (S cliios
o s & EGFR 4 551 slyen ,b e Liul38l L COX-2 5 EGFR
Sy 05 ool it aSly i lolid S Gy (ol Jito BT iy ol



J Babol Univ Med Sci; 20(4); Apr 2018
Investigating the Expression of EGFR And FGFR4...; M. Chitsaz, et al

Investigating the Expression of EGFR And FGFR4 Genes in
Patients with Lung Cancer

M. Chitsaz (MSc)?, A. Hesampour (PhD)"*

1.Department of Biology, Central Tehran Branch, Islamic Azad University, Tehran, I.R.Iran

J Babol Univ Med Sci; 20(4); Apr 2018; PP: 17-23

Received: Nov 26t 2017, Revised: Feb 24t 2018, Accepted: Apr 17™ 2018.
ABSTRACT
BACKGROUND AND OBJECTIVE: Lung cancer is a disorder that is caused by genetic and epigenetic changes and
activates oncogenes and inactivates tumor suppressor genes. The aim of this study is to quantitative evaluation of
EGFR and FGFR4 genes expression level in blood samples of lung cancer in compare with normal people to
investigate the role of these two genes as biomarkers during lung cancer diagnosis and screening.
METHODS: This case-control study was performed on 50 blood samples of lung cancer patients compared with 50
normal controls.. Total RNA from Blood samples were extracted and cDNA is synthesized. The specific primers for
detection of markers are designed and expression level of BRIP1, PALB2 in presence of gene GAPDH by using Real
Time PCR method was quantitatively studied.
FINDINGS: Significant increase was observed in the expression of target biomarkers in cancer patients compared to
control population. Results showed quantitative increase of FGFR4 and EGFR genes with 4.46 and 3.03 fold
respectively for lung cancer in compare with normal samples (p=0.003). Also, there was a significant relationship
between grade of the disease and biomarkers expression level, so that with increasing the stage and degree of severity
of cancer, the expression of biomarkers increased (p=0.003).
CONSLUSION: Based on this study results we could predict the expression level of (EGFR, FGFR4) gens in suffered
patients quantitatively which could use as biomarker indicator during screening of lung cancer samples
KEY WORDS: EGFR, FGFR4, Real Time PCR, Marker, Lung Cancer.
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