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Abstract

Aim and Background: Genetic variants are valuable markers for predicting chemotherapy resistance.
Thymidylate synthetase is an important enzyme target in gastric cancer patients treated with neoadjuvant 5-
fluorouracil-based chemotherapy. Genetic variants in the thymidylate synthetase gene are effective in gene
expression and resistance to chemotherapy in gastric cancer patients. Therefore, the aim of this study is to
investigate the variants of the TYMS gene and the possible effect of their alleles on drug resistance, survival, and
gene expression in gastric cancer patients.

Materials and Methods: Genetic analysis was performed on normal sections of paraffin blocks of 100 patients.
All patients received neoadjuvant chemotherapy based on 5-fluorouracil. The genotypes of rs34743033 (TYMS
28-bp VNTR) and rs2853542 (TYMS SNP C>G) variants were determined, and gene expression was investigated
in tumor tissue and tumor margins of patients

Results: A significant association between TYMS 28 bp VNTR genotypes and treatment was observed (P=0.003).
Patients with the 2R3R genotype showed a better response to treatment. The highest and lowest survival times
were observed for the 3R3R and 2R2R genotypes, respectively (P=0.003). There was a significant relationship
between gene expression and the TYMS 28 bp VNTR variant and the TYMS SNP C>G variant (P<0.001). The CC
genotype of the TYMS SNP C>G variant was associated with lower gene expression and the CG genotype was
associated with higher gene expression.

Conclusion: This study showed that determining the genotypes and expression of the TYMS gene can be effective
for predicting the survival of gastric cancer patients and their response to 5-fluorouracil-based chemotherapy.

Keywords: Chemoresistance, Gastric cancer, Personalized medicine, TYMS.

Corresponding author:
Department of Biology, SR.C.,Islamic Azad University , Tehran , Iran
Email: isalahshouri@gmail.com


https://ncmbjpiau.ir/article-1-1743-en.html

AY

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-1F« ¥ los NV OIOA o,las 56550 ¢ JsSg0 = (Jokw (55509550 (sloo;l anlilad
Research Article- _isg3 4l

. YA < . - e . .
4 gl )0 TYMS (155 -UTR &ab slacily ylg (Sl bl I (o)
Olzl 0 ouzo b puw o slows (Sloyo o
ré." .).3.5.»»‘ M “@‘)‘.’.‘ |9-:.0:4 6T‘.;L0LC u)é ‘>‘)é‘5)9w OLOJ“‘ “6\”.0?)‘ 4@"&

Sl ol ol (Sippsle oKy (e alel i Lo goizme yudlS gt (s3slsil 05,5 Y
Sl Ol ol (Sppsle olfails (s plal il aotizes (535lsST 5 (53alsilon i Y

US>

Sl OMdead i (Glo s gord 4 Canglie (St Sl ety sla S le (SeSs slacil g i bus g adsle
ol ol yga9,008 =0 ol Silgzols Sloys cand b oddyloys case b yw ollen )0 oo w}ﬂ Sas (TYMS)
Ol Bl S5 oase Gl plilem )3 (Slepdcond 4 Sunglie 5 30k 2l DMl 0 (S5 sl )l
sane by Sl 53 30k 5 U (o)l Cuaglie p lagyT oIl 5 el 5 TYMS (5 slacoly)ly (gu 2 axllas

hbows plas b plowl ssme gl oy Voo Al oSl Jloy lagisy g, 555 5T s 5 Olga
TYMS 28 bp ) rs34743033 slacilyjly ol diog 00,5 il o 1) howlygug,0ld -0 LL 5 Culgzoles Slojo gonds
35 Al 5 g0 b 4o 30k 3 e RFLP-PCR 4 PCR 3g,4 (TYMS SNP C>G) rs2853542 4 (VNTR

D gy Ol jbo
2R3R g3 b o less (P=+/+ +¥) 0& osalie le,s 3 TYMS 28 bp VNTR (slacciss o (s loline b3 | ilaasdly
Omt (P=21+2¥) 95 2R2R 4 3R3R3 slacissy cud i W oy o yeS 9 cnyitian ils (Las gloys 4 (%42 &by
CC gy (P<+/++)) cuils d92g (5 lolins LL3,I TYMS SNP C>G , TYMS 28 bp VNTR slacills 5 oy50ke
Olb e & Mo lo Sl (St sl Wl oo TYMS 50k 5 by s a5 3l (Las aalllan (36 oS domat

SBb 50 Jomsly929,9l8 -0 &k 2 (Glojdgerd 4 ly g 0ane

Jb 50 o ,eiS 0 case b iz 34lge Qo yo B doddio )

b ,y5aS Lol Vb Sy, b 3lolie bl o 3] anusss
’ ’ ol 0 e slaglbrw 1 So s Gl

9 oy Slgl8 a5l o (] (V) 09 oo aisLil
ol @dle (V) Sl g5 Cmnylez o9 S e e LS
ot 9 (V) &S o0 590 ol &0y Jolye 5o (65len

Gl (i Gbgyl nly 5 e2) (B sl
2 seg Ry Wiz e (V) Wi g5 5 655
JB les Sl syl ki g)len &5l S
Sazme 396 Ol jlom yiion sl oase (b s (6l o s
Slom b ohlew @lp 05 atles s 1) gilen

ololy Gloyogonds «Silbvlio b roge a8 iny oo ok 53

(1) 298 o0 dnogi (pdaosymgysld g poiiy SLoS 5 ST oty ool Slagio 5 psle amly o slitiay; 09,5
odme Gl loyd 10 sege (B Sleyd s iz » RURPRA IS RN

@ Cuoglio Jdoas of LIS bl wls sage Sy S Sy
Lo 4 h Coalie Sad Seame  lens isalahshouri@gmail.com
A A A AR VEYICVIVO el s b

S92y (Sloyd o 6 5 S 5l IS (SIS Heboas wilgs oo VRV AN 2 dy g B


https://ncmbjpiau.ir/article-1-1743-en.html

AY

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

o0z Alsgts CANNTG) obisS g5 ol akin
saS )l olo,giS1E soee jebds (g lo pasud S
WS e W1 05 It oS (USF) cawsYly
liee byl i sl olply Sede alulis
5 amsie Gl | USF o slalSyls
00) aslel oo TYMS 5 &bl ildl (o ls pasens
3R sSaipen caiss) 45 wlosls Lt laanllas yiis
Ao bawlie 0 TYMS (5 iy olo b i
(OF-\F) ceol @R2R 4 2R3R) laisis

GasalS 5SS 2l sl 3R T I reego
i 25 b (G) 3R T .ol (r52853542) GIC
G A I s ol ladse )l s colled
0O+ sl 2R T assles (C) 3R T (gl pasend
615 oy )T Aoy (loo iuS 2355 COG plal>
5o a8l oo sl E-box Jlgs M{c AigilSes j0 g 0400
5 Sgdse P BDOX JIg SRC (n i pa>
5 peeis 4 06 USF (gls s sla,gisls
BRG (ilsS jpam xSl (5,19 padend plosil g i
&y Aoz 5 ol BRG i o 05 g0 Wl S
5 JUS)90s5 b sladiges 15 50 Slacalsh) 4 S
L (V0) wasoo plis glsS by (Jsho bolas s
@ Cwglie ;0 TYMS (o slacib)ly b & axgs
oyt Ban b ol Aalllae 5-FU &l Sleys sond
loys 4 gewly ;5 152853542 41534743033 clacily s
05 ol o ol b 5 eaxe Glopu Ghlen sl
s Ll g b TYMS

g 9 dlge Y
axdlland ;g0 laaiges 9 ol Lo —)-Y

Ol slows Voo p Jeitde (gl 55kl dnel>
b Lo 4 VTAA B AFRY (slo Lo mr 45 ol outno
Shlom plod 2ivgy 05,5 aszlie (5 (o)) (e ol
o Jescos adlae ol g0 eamSeS s
Slodsond izes g a8 IF oS S
30gr 00,8 8l y0 |y o aie s g)sls Bl s Cilgolets
Connd 3 39730 slaodisy 31 e ol LWL
Ol ylos i8S gl i Jlojd oot 5 390954
R Jelosigt o 9550 9 0B S8l ys (o) (e bl
S 28 GSsh 3 il Al o 5

3 Variable Number of Tandem Repeats
4 Enhancer Box

Sl iy argi ol bl Jobo yo b wisly il
g oduzn odsme olbiw o Slops el 4 Cuglie
O Coslie Glie  la,esl ol Lleais
Fologss chle jals 5l wlole ey send
)O Go...‘a..' b,a.n.: ‘L5'~5)‘° ;9‘..).&‘ )\b le.ﬁb).»...u sLQﬁ)lé
o S e g el e iy SliKs sle e
(A=F) 9095 s 9 (Sl Sl Jobes

O Adelie 51 So OFU) Jewlygg,6l8 -0 (595l
(V) el bl s glgil Lo ys jo oolaiul 5,90 slag,ls
St Maass 3T ol ypesysl D ol G
O 9V DNA i o Sl s as <l (TS)
Sysn 05 TYMS (5 dlewgas sliiin oMdass o351
Comlas e OMaes ioke ol (O))
S (o et |y Lin e g 9l 4 (559098 slagles
OS9n Ol Ol b aSe Cond SFU (loys @ by
Looleys (YY) o,ls TYMS 3 S350% 09 MRNA ,
4 Ceglie al3dl el g wiS o W TS L 5-FU
TS oo &b Gliee izmen (1)) 29000 (Slojd sond
el s adgl olaygegi d o« Soliwlie b o
6 TYMS ol s, 50 TYMS 5 sbaesl s
OY) 88 oo

Slr el glays TYMS  slacily )l
O) eSS Al wiies SaeSle b slaasillae
9 V) 39d o0 dzgi Jlinn ()5 50 0aSAS (2l o
53 el ly ssbces sk oMsres mpl oo OY
ol 080 B TYMS (5 fgegn sanlidl &b
Mo s 5 Ui 5 0y @0 el b as Lozl
Sloydsond Bl poadleys JUS )5l Gl g odne

05 Seegn sanliil &b g5, 1534743033 il s
(TSERY] jlitiw Mo o5 Bal33l &>L) TYMS
VA mow Sy gt )15 g o5l g 900 18
(V7 5 V0) Canl oo LS5 (VNTRY) g5b caas
Couroz yYuldow aS Wilools UL.M; &’)5"9‘*‘“&‘“"| é‘Lbd..\JUaA
TV Slgld b s 5 BR) (pliaw 5 @R) (obgs 1SS
Gl 6,15 0y S ygam ules ;o (VF) Wyl - /OY
(E-BOXY) oayl3il iz JIs5 s1ls 3R WT Jsl N5 g0

' Thymidylate Synthase
2 Thymidylate Synthase Promotor Enhancer Region


https://ncmbjpiau.ir/article-1-1743-en.html

AY

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

YV e bp dalad sl o 5,089 580 0o po ¥ 55T 5 (s,
el BR P ey Lgs o YYA BP &akad 9 2R JT @ bogsye
3 2R3R 2R2R &,504 sl Cows @ slcwiss g
O Jolds jdg)Seo VY 2iSTy (S oo 03092 3R3R
3l JsasSs 1+ JDMSO iy So ¥ DNA 55
oSTly deliy 0 2X Hot Start wSooyivs g youly
oogedis 4250 A0 glos o dads V- O jq04 PCR
A0 slod jo 42 Bo S L 5 adgl ol Cols ply (sl
S 4RSS SGoad Sdpuly jslateds (gl A2 )3
b FO e el Jlasl glp wgads 4,0 £ glos
YV 50 o8 yerhy sl oogeeds 8250 VY sles o
2 a3 V¢ aled el Al e 0 2S5 IS

.059 w}‘.wlw :L.>)») Yy (_chd
L (TYMS SNP C>G) rs2853542 =il )lg oluliss

oiSTy ol alosl (gl .ol ploxil TRELP s, 5l ool
oolazwl TYMS 28 bp VNTR il , /s PCR slo Jgazo 5
PCR 3l ool o a1 slo Jpamme 45 & jg0 cpl 0 0
ML}"‘ @L&wawob‘o L)"’J‘J Hae 11 f”"’)j .]a...u})
lacaissy 5 ssbulaz 0o,V wal b ST U5 595 (o5
B0 i Vg O g0y zuls DNA Glakad ol

Haelll o351 pan gl s -V Joox

L1 DNA &lakad

2R Ybp o ¥F f7 £7 VY

3RC | Ybp 4 ¥F .Ff7 .fY &7 AF

3RG | Ybp 5 YA FY 7 FY £7

(1) Silgly8 [FYOREINS Ledb ylg
YO (/Y0) 2R2R
: rs34743033
OF (10F) 2R3R (TYMS 28 bp VNTR)
YV (/YY) 3R3R

Q- (1#%158) | 3RC3RC, 2R3RC

YY (/Y-1#) | 3BRG3RG, 2R3RG

re2853542
(TYMS SNP C>G)

Y (/XI9) 3RC3RG

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

2 Restriction Fragment Length Polymorphism

Tl ¢ iolo;] Bgas &g (gly .o oolaal same b o
st (o535 5lS Bigei Babis500loSs, (sloadlol
slagisy g eaalie 0gSugSoe pj Canjolgily lawgs
il oSl s 0l i o] L5l 5 5083
LSl oy ol bl iy sl badlol b illas
i e g b el Vb Z8s b oS @b by, b
oslel inles! plol el il yso58 bl 5 lacdl
IRV

T obles 58 Sloydoond 4 Gl 4258 (s 612
Josllyginss Gl Conafol gl laosalive 5 ($59leil &5
ol b (V) ws eolial 1 5ol (slacun )55k IS
banS il phlen 53 gloe b Jeallgiws
o0 SIS R Doged Silgolss Jleyd sendt
ba)T 5o Gl glashes oy 5l g 457 Glilogs -)
(SCOre jao « JolS Zewly) Cowl 0940 ovnlive L3
o5 (oo slaos,S b s jhie (sl Jsbo &S oy -V
350 ey gt o 5l a1y Sl s (slaJsbs 3
(score G« JolS 4y S0 5 pwly)
Calgzolgss gu)owb <8l o 5l e a5 Sllew =Y
g w3 oo Ol 1) H9ag8 8 s Baaline b Gl j LG
ool i Sy slashe soog S 9 (S5 sl she
(SCOTE 93 ¢ coms Zwly)
Oy bl plizes oloys 5l &5 Slile¥
gewly) wilosls HLas Ty ja0s5 8y Baalivepac b oo i
(SCOre s gewly iy by o
Wl ganaiib 09 S 90 50 oller aslllas (ol 5o
S SCOre yao) Slosls Fewly loys a4y a5 Jljla -)
.(score 4o 4score
a) ooy & Gobpas 5 dhend gl b ghlows <Y

(score

way) O 9 DNA C‘;ﬁd&.w‘ -yY-y
GeneRead DNAFFPE .5 ;I DNA zl el sl
Jeadlygiws 3o YANYF SJUKS o el L 5L Kit
SHgo ey dnil> <l 5 DNA 2l seiul ol colaiul

=

O
cdbyls 3R 5 2R ol olulis sl

sl PCR 25T, (TYMS 28 bp VNTR) rs34743033
15,50 g0 sloasllae ;505 51 PCR STy el sy
PCR 3l o] s 4 Jgams (VA-Y) AV Y) 0l ol

! dimethyl sulfoxide


https://ncmbjpiau.ir/article-1-1743-en.html

Ad

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

sadlyly jo bouwig) Sl mbe -)-Y
MLE.QQ)}O

5oy Jlo AN - £ VVFY e e eSibie
(2o, Vo) a5 Ve 5 05 (o, ¥ L Ve Glles les
S8l Bgos Voo 50 addllaed g0 slocdlly aiog o4
ocaiss) (Slsld ms8 9 b (o Oliler H3e9 &bl
Sab,lg b bl )l jo .l sals ools isles ¥ Jgaz j0
sl oyt (TYMS 28 bp VNTR) rs34743033
5 932 (w2)3 OF) 2R3R &5%59 %8 s 4 bgye
Y0) 2R2R gl L osSiisen wuds shls ol
50 leaigs Slglyd ai0s (ae,s Y1) 3R3R 4 (o)
&ygods (TYMS SNP C>G) rs2853542 il g
g3 2R3RG (o, #£/#7) 2RC2RC 4 2R3RC
(aoys Y/%) 3RC3RG 4 (ss,s Y+/#) 3RG3RG
2 boaigl Sl e Y Jgacu
Axdllos ygo slacdl g

3 Beaigi b ployd jil (o p s Y-V
aslllao3 y30 ol s

99 4 (Sloyd oot 4 Gly S 5l aslllaes e Lo
odls Zuly floye 4 a5 25T il gananb 69,5
00l Fely loyd 4 a5 (0895 5 ((Emdul) Wog
alools Al Hleys a4 a5 Slhlew (polas) wog
obeys 4 as” Sl 4 (SCOTE g5 5SCOrE S SCOME ya.0)
(SCOTE dw) Sl 009 cnds Loy gl b wiloolas gewly
Oleys & polie low FY cadllans g0 o Voo (2 )
Slow OY o 5l aiogs oolas Zewly Sle o ol 4y g 009
Fol Slos VY el caings ools rly giloyo souds 4 a5
) JolS @ oo jlews VO Gl (SCOTE Las) S
osls e ,s 4y (SCOME §0) (oo Zewly Slo YA 4 (SCOTE
A loeg S5 Sl s DS pwyn sing
e 45 0l 5lis S sdoma ygesl 5l esliml by ey
Al gy (5 loliae BMS oy 505 Slsld sl
(P=-1"YY)

Om Syl bl G5 jedome ge3l bl
4 fly 5 (TYMS 28 bp VNTR) rs34733033 il lg

S5_;|5\)_é aS Sygo ol a4 (P=2 /YY) Clils 0929 loyo

3 Log-Rank Test
4 Cox-Regression

TYMS iobe o)y 9 RNA Z 5wl
Hybrid-RTM <" 5l RNA zl 5wl gl ol bl
Cat.No. 305-101 SJLIS 5,les L GeneAll =5 %
5 eolazwl L CDNA i ol colazwl Josdlygiws 3l
YT45400 S4JULS 5,les L CDNA Synthesis Kit .S
ooliildyse slo el (L85 D g0 e LS, &S0
5 'GAPDH &> 5e o5 JIsi 5 >k TYMS (5 .
el o)1 BLAST 5 bl gl o i b SV Las
ol Ogmlie &S 5l lawgs b yosl o Soled 5o s
oSly Lol 5l mabik ) 28Ty plowil (6l o085 0550
(A323402-25) Hot Start No Rox .Amplicon &5 %
aaigei Real-Time PCR yiuSly ploxl (gl o oolasl
S 55 9 TYMS sl sl b obaw & g0a;

Al aLildS jgegr dil> g ladigss 510 GAPDH

bl 36T —F—¥
BT sliied, SPSS24 5 REST2000 53l ;|
ol s cilie ol Ciogs b ookl Lasols
Lol 00l ploxil (Gl weyo) (SlglS L (o) 090
grade L ol,lecs 5o loys 4 ol BLI| (oo 2 j5laiae
s9dze 931 5 il ly slacaisss 5 s slere Stage
e nSilee Al (512 i o0lisa )15 g 5 15
3 EFU Hleyo 5l e odze )l s 4y Do 01,81 sla
S S gl dlio gl 5 7 nle (I sl 5IUT

SJA)Ja}M A Mlz.a”.la_..am .woomglv&) 35J
fvSLY L;)_';.ablic\.o.ﬁj JM )‘l CAjl.g.)‘s el slacdl> 50
LELQ)M Ao Lg‘).g 248t w99 )‘] W) w)f v
Real-time PCR 1,15 &clo (gl o oolial ol
E=10"(1/slope) Jgo,d yo o> ol g g ,i o skl
sl 00y Llod o[+ 0 ‘_;)LJ‘_;)L)L;.MC.EM.J.& oolo)l)é

@b Y

! Glyceraldehyde 3-Phosphate Dehydrogenase
2 Kaplan-Meier


https://ncmbjpiau.ir/article-1-1743-en.html

AY

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

bls,l og 1s34733033 ol yly sbbcadiss; bl
(TYMS SNP C>G)eibly slocuiss w5 ol
(Y Jgoz) ais saliwe le o as Zwly 9152853542

ks 2R3R g 4o & ol oyl ey Qlfb\;.moéwLé
oS Jl> o .04 1534733033 =il )l slocasssy plw

3 i BR3R g o pleye 4y pglie ol 8l &53151)5

e (b s Gliles (yloyd 4 Zewly 5 ol )l o bLS )1 -V Jga

lado Oleys 4 Fwly
Lo ooy Slka i g5 il
J e | gFainsit ol ylew T3] 1)
(P-value) )
WOEE) | VE (%) Y& (/Y0)
2R2R 1534733033
SLYY VAR | YR VISR | of (oY) Zngé (TYMS 28 by INTR)
VEEEIY |V YY) Y\ (YY)
Y\ OFY) | YA A | - (U555 3RC3R
YA . . . 2R3RC 52853542
WWOFR) | R OYAY | Y OV PP | apG3RG, 2R3RG | (TYMS SNP CG)
YN ) Y (Y55 3RC3RG

Ol sless (5l 3 il g (o Bl I -¥-F

socdbyls cwmp Ohlen i ol Sl
V loged o ¥ Jguz yo ol (HR) oz cas g oailo
3 sl loy eSilee (n oS g (b Cansl o0l
2R2R 43R3R g lylo ol 8l 0 5-FU layo 51 o
Col Jloline g bl Sl 51 5 sudonmlive NS g 3
o s s sasline 55 SIS Jae ,o (P=+/+ - Y)
5130 4 o 2R2R 5 3R3R cslocaisss cslfs oLl 5
VY s pa g 5eS gz p0 09)5) 2R2R iy syl
el < /FY 4

52853542 (TYMS SNP C>G) il s b bLs | o
Db oo odalin ) Gloged 5 ¥ Joax jo a4 sbles
Oy 5l ol slas Loy eSSles (2 e85 (2 i
3RG3RG 4 3R3RG (slacasissy cl,ls sl,3l 10 5-FU
o folime (g loT L5 5l ontsonnlive (LS Jg gy
{Ja} S s 0ddlie 5 WSS Jaw [0 (P=+/0)Y)
3RG3RG 2R3RG  (slacisiy lyls ol3l jo e
gy hls ol 8l 4 e 3RC3RC 4 2R3RC

Coss olime g,lel L5 5| (a0 03,5) BRG3RG

(P>-/-0)

TYMS (5 slacal)ly e o )low sl oy eSiles =¥ Jgur


https://ncmbjpiau.ir/article-1-1743-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

(HR) yhas <y po (olo) Wy ylojy
Lewisi) PYOH AN
P- HR (%95 P- 0 ¥ %%
value Cl) value bifEEn (VEREET)
(25 0 05,5) \A7ARS
B &2 095 ROR
) FYNY-+ F/AT)
- [$Y
vans
RO I Joo¥ | (BRI —YYISY 2R3R rs34733033
¢ IAY 7= ) (TYMS 28-bp VNTR)
-V
FYNY
e d — +[e9) 3R3R
OV/+f = YVIY)
(-/5¥
(g 30 09,5) Yy
- Stk d 3RG3RG
\ OAIYY — FIYA)
-1\ FY/AF
< 1OY —/Y) I — YAIOY) 3R3RG,3RG3RG rs2853542
FNA OYND (TYMS SNP C>G)
YAIAA
IAY
IAD — YV/AY) 2R3RC, 2RC3RC
(ZARERIAR)
(FOA¥
- TYMS_WNTR B TYMS_SNP_2
% 06 Zé
‘g : 074
o no a2 msurv::Tlm.w o o0 o l;) m'ou .'v'msurv:l:lrlm.w|m SO'N eu'oo
(@] .

425 L TYMS 28 bp VNTR cilien sloniss; oo (Gl 5-FU fleys 51 s oo ol o &2 Sine 53l (sl JLazol Jagas - loges
lisee slaaig; s p (o ol 2RZR 5 BR3BR (slacassns b ohlow & bgipo i oy Uiy loj neSiloe 007205 5 0y (i Jloged &
<< 3RC3RG , 2R3RG 3RG3RG (slocnisss 4 Logs e s sle; i e 5 i i {TYMS SNP C>G) rs2853542 =il


https://ncmbjpiau.ir/article-1-1743-en.html

AA

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad

Research Articl

(Qo,07V) )90 PV ,0 288CT gl eolawl b g t-test
G3eg Al L8l & L (55055 L o Gl (il58
ol 1y olo Lialidl (s ,o Y) 0,90 YA 5 oy oyl
TYMS (55 iS5 lgai 5 TYMS (55 cogd (siowie iolas

el ol oals HLES Y g ¥ jloged jo ol Say

B- sipgy dllio

<8l O TYMS 5ok w5l Jolo b -F-¥

sgog dlo g

Lsl> g ey <l 4o TYMS 50k 5JUT o

Q?‘}]r“l-?d‘j‘mgcmo&ﬂgm)uf\. RTINS

[eleE

7 Raw Channel (Cycling A Green)
45

2 Melt Curve Analysis - Melt A Green (Page 1)

= &

Reports..  Results | Genotypes..

=S [El

40

35

w

]
tn

Fluorescence

TYMS 5 @9 (G =Y 410405

TYMS 3

<ibyly 3l 2R2R slacuigis a5 Lae ol 4 .olls
oS obe LSNP TYMS il lg 51 CC g VNTR TYMS
30 3R3R slacuialy 59, 9 iy bls,l TYMS 5
o5 by oke LSNP TYMS ;1 CG 4 VNTR TYMS

idgs b e TYMS

ndye Sbeeiss s TYMS 5ole o bLS)|

Josz ol bl ol ool ool lis & Joaz o
<ibyls g TYMS  50le o 6ylblxe bLS)|
g (P<+/++Y) (TYMS 28-bp VNTR) rs34733033
3> (P<+/++)) (TYMS SNP C>G) rs2853542

Axdllod 90 LGieil g TYMS (yjle (e bLIHI-0 Jou

TYMS (yi0be
P-value y - Guigile <l ,lgle
(1) ok ol b Slald | (1) o5 e b Slol2
« (/) YO (Y++) 2R2R
. . rs34733033
<efes) YA (/YYIYY) Y (177IY) 2R3R (TYMS 28 bp VNTR)
YV (/Ye o) « (1) 3R3R
< (/) YO (Ne) None
. . rs2853542
<ofon) YV (/Y) Ya (/.OA) 2R3RC, 3RC3RC (TYMS SNP C>G)
V& (124]%) \EARIAD) 3RG3RG, 2R3RG
\NCARED! < (/) 3RC3RG -



https://ncmbjpiau.ir/article-1-1743-en.html

AR

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

Som Ohbem sl ploy el (7S 5 (i
5 3R3R slacsos bl ghlam »o ciia oloy
o] om0 )bl BB a5 ol sanlie YRYR
o) o YQ_? dalllae yo (P=+/-+Y ) cils 09>y
yebas 2R3R iy b ohlew ol a5 0l jasie
2R2R 5 3R3R u3gis b oo & S e gz si bE
ole VY 5o 4y Gl (lhloc po (F0) ol 5 Yol
uigiy sl ol 3l gl PFS aS ol aseine 0,5 o6
Ohlewm a5 oy las Ko o)1 (Y+) 045 e 3R3R
LUy Slydses L aS 2RZR gy sl
5L v oad Gloys oo 5l BB o i sld
asls 3R3R 2R3R slocdisil 4y Camnd (6 yi 5l
5 B gt b BLS o 6508 sleadlas (YY)
el TYMS 5 5-UTR &0 ;0 lacsl g b ol bLs)|
Cowl oais 5158 (g oliae bls )l plaSza jo a5 ould
Om Gybliee bLI 1 copl pogde (TO-YY 4 YV (Y+)
oanlie TYMS 28 bp VNTR il ,lg 5 TYMS (50l
TYMS ;S oo L 2R2R slacuigss (P=+/+ V) o
ol ole L BR3R slacissy 590 9 cukils by
69085 <l L0 TYMS 50 iuli8l aogs Lo o TYMS
ambhuﬁéssM‘oMo&womuLb)wu‘)Lo.u
9T ouS Ve (V) Cuwl B-FU L loyo & ruly cas
TYMS Jlade oy bl )l coenl (b ool sl il Son
5 by 55 Jlg 5 pses <2l 5 MRNA
SoliS I, TYMS 5 5-UTR &=L ,0 28 bp 5 ,|,S6
TYMS (5,908 Jolo jin olo asllas cpl jo 50,8
oxalie 28 bp i sla )| ,S5 slaws 01581 L MRNA
ole Lsa 3R Jl—l aS ol ool lid e 0l
aSh WS (oo (St ) TYMS MRNA (5 55055055,9
59 5FU Bl 2 loys o & Goly iy 4 208
5-FU 4 #ub 2R2R gy L glhlewm ol
TYMS (650551 ol L sasils (s 553 b6
33 S 09,5 (nl 3o g B jsbas b ] MRNA
baw sla 1SS as ols Hlas 58 6,500 5,155 (FF)
it o b das e TYMS 5 5-UTR slezsl ;o 28 bp
O mizen (sl QT b 1,5 4 e TYMS 5
<l y0 x2S TYMS MRNA Lo oS ol )las aslas
Ohlew Jloy <8l )0 TYMS mMRNA Lo 8L ialS

3 Pullarkat

o - ¥

2 il Laeiole Glime 9 Sy sl
P ooy k8100 5 Slodsond & ol St
rs34733033 Siai5 sl ,ly pol> dslllas 4o .anil
(TYMS SNP 52853542 4 (TYMS 28-bp VNTR)
0l oy 020 b liles ;0 TYMS 5 C>G)
O bl caledys 5 TYMS 50k (eizen ol
la)T (gl 5 ohlem Gloyd @ galy b 30k 5 il g
Ll a8 518 Jdxigay 52050 5550

TYMS 28 il ,lg oy (5 lobne L3 )| dalllas oyl jo
(P=+/+¥Y) ab oanlice loys 4 Zwl 9 bp VNTR
docisis plo 4 Cawd ZRIR gy sl ofylen
Slont ol 45 o g o0l (o & (5 ke ol
sadllas o 0y ams gl 4 3R3R gy b
3R3R Lbaw sla )l S5 jea> a5 ol ools ylis aids
L 38155 50 5 (VD) Lo o 5-FU & fruly Gizm> 1,15
O bl els las sl p sladlas el yol> dallls
Ohles 50 (Sloydsands 4 Fwly 9 TYMS (slacdly )l
ol TRIR 555 45 0 o 5 ool JUS ol o
JBS, ooy 5o (V) wog ools lojo 4y (g g
TYMS slacil g op bLS )| ols las gly slasdlas
Gy a5 b paseie g pbl (Slojdcend 4 Euly 5
B3l ;0 a5 (YO) wogs ools )le,o a5 (5 50 ks 2R3R
as wisls ylas 2l Ken o) cieg, 09 pol> Axlllas b
—loare 5 So3slgiles e Syl L 2R2R (oo
el Lo o sl b oaiilo o e 4o (sloss,
2R2R 595 yeax a5 wiols olpins bosaliv
L roeeamysls boojlalinl Sleyo e Ciows
Ohlem &5 (6,508 (B8 50 (V7)) S (Smiien
bLsl wagy 485 13 (wypdy9e JUS,dlsS ol
Ch s Rl s on xS
TYMS ()5 2R2R Guigiy (obls 9525 (nades 5,5l
N Co g (SeelS oy 0SSl
350 JBS 5158 o lons 5o loeims sysld &
§ s Coows G 1B 90 bLS | asdllas ol ;0 .(VY)
55 L3 a5 wd ools lis 2R2R osigiy b yie gy
(YA-Y2 g VY YY) 09 00l 5158

o B ey s Sl 31 sladle o
el oal plml W lejoae g TYMS  slacaly )l

I Romiti
2Chen


https://ncmbjpiau.ir/article-1-1743-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

5 152853542 =il ly o bL3,I 5,155 & o

Ohlos 53 andnes s g)9ld 4 Connd Choms (S
A0 dalllas g3 50 (VV) b (o JUS5glsS (b
TYMS SNP cobly oJUS,958 ol o 5,
5 Y1) a8 ot 1) (SelS ful dms cudlgs
assly lis gy sl BRG S jgen )l e iy
el il e ¢ T ol (FY) 3,155 L 38195 0 a5 (V0)
byly e Gybbae bLo)l 5o adllas cpl o
sanlie yllen I sliy 5 Loy 4y fwly 4152853542

& 325 4 -0
iy oS ol ol adllas ol jl Jols mbs
Slgi_o TYMS 5 (TYMS 28 bp VNTR) rs34733033
Fpe O FU AL Slpscend 4 Ful (Gt o
Oleyd 4 hxd b 3R3R gy b Slilen 0l
4 b 2R3R gy b olhhlew a5 Jlbojyo wanzils

Wsle las 1y gy oleye
SN ol -F

TV VY 2,5 0 aalllas plosl S5
d>lg ol o8 zils Sip S &S oyl
b1 Ll s ol o ol
4w, IR.IAU.SRB.REC.1397.110

‘5$|.>)..\§ 9 ,&MH:' y —V

S i Sygas Slazs Sl oy i
9 dged dd Glp s (o) (e plel liwlen
950 sl ialesl plwl sl lagsy 35 oBaybe]
elie Josay S5 5 o

&Lw (Bl —A

KPRV

3 Lima
4 Edler

e ob5 @IS sy e e sl sk 2R2R Coisis
5-FU &L 5 Sloydcond o] ply ,o TYMS
ol 2lan 5 ) Sl (YY) 0gd oo ladloe
s bay, ol s slocdl s MRNA (s a8 wo,S
stz P BB e ZR2R gy b amalie ;o SR3R
Slaaises ;5 TYMS o50ks sloasillas (YY) coul jiig
Sl sladiges ;5 30k a5 ol (Las JUS,glsS Gl
Orzeed (V) wboo (2al5 2R2R Coisiy b 59098
ol gastrointestinal (sls jsos5 ;5 oniipll glaslllas
S TYMS ol ial33l b Las e BR3R (s a5 wisls
L 3855 ;9 5 (FA) 2R3R 5 2R2R (slacuisss b dnylie
LU L) o 50 5500 lradlae el Lol> dalllae
3ok s B-UTR &b 4o TYMS YNTR <ol g oy
Caol o0 saalie (g loline Ll 5 o plosl TYMS
(Y25 Y5 A NO)

g 53 SNP a5 s ools olis 55 gloasllhae o
a3l 158l Lo Wl L TYMS (55"-UTR 45128 bp
FV) a2 55 [ TYMS (35 o)L slaJlgs b oy
25eilSs GoC 5L o il S (Fr o YT YA
2R) T aws LusSsl 3R T o g0 Glls., P,.mo)'lsa
s 3] Sl 45 (F)) wS o bl BRC 5 3RG
(FY 5 F+ FY YA) 508 |, USF-E box &b 55 cwlul
USF1 (USF1 binding 4 oaigiail oSl 5L poey o2
Aol 0 WS o Bds | EDOX oKl g o 50 | site)
2R T alee BRC T (5,1 pasens codled > ol o
oS o olpiion s by (Fr o ¥Y YY) og alss
6 e codled sl olesay 28 bp &Ll JIgs oS
USF E- ol Lol s SIS TYMS (5 azéi,“&l}él
5L )l pases (il 6l (6)1,S5 ALl Jlgs 5o box
Sy 2] Kan 5 Yate slaaslllas Lululy (F4) ol
Banlidl plsear slo)S5 Ul SNP cnl o oo
JRSECHE N CEY I AR VSUUF ) [P RS ES
Sebe 5 )le S laieds 5-FU (lops 4 zesly (i
TYMS 50k G 2l Aalllas 5 (F+) 03500 (o3
LLs,l (TYMS SNP C>G) rsYAOYOFY colyls o
il lg SICC oigiy o (P<+/+ + V) ol oanlive (5 lobse
595 j9r 9 09 L e TYMS a8 (Lo L TYMS SNP
Og lad e TYMS oL Lo LTYMS SNP ;I CG

I Shintani
2 Mandola


https://ncmbjpiau.ir/article-1-1743-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

)

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

&Ll -\
1 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, et al. Global cancer statistics 2020:

GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: a cancer
journal for clinicians. 2021;71(3):209-49.

2 Sitarz R, Skierucha M, Mielko J, Offerhaus GJA, Maciejewski R, Polkowski WP. Gastric cancer: epidemiology,
prevention, classification, and treatment. Cancer management and research. 2018:239-48.

3.Duarte HO, Gomes J, Machado JC, Reis CA. Gastric cancer: Basic aspects. Helicobacter. 2018;23:€12523.
4.Shi W-J, Gao J-B. Molecular mechanisms of chemoresistance in gastric cancer. World journal of gastrointestinal
oncology. 2016;8(9):673.

5. Marin J, Al-Abdulla R, Lozano E, Briz O, Bujanda L, M Banales J ,et al. Mechanisms of resistance to

chemotherapy in gastric cancer. Anti-Cancer Agents in Medicinal Chemistry (Formerly Current Medicinal
Chemistry-Anti-Cancer Agents). 2016;16(3):318-34.

6.Yang W, Ma J, Zhou W, Cao B, Zhou X, Yang Z, et al. Molecular mechanisms and theranostic potential of
miRNAs in drug resistance of gastric cancer. Expert opinion on therapeutic targets. 2017;21(11):1063-75.

7Russi S, Verma HK, Laurino S, Mazzone P, Storto G, Nardelli A, et al. Adapting and surviving: intra and extra-

cellular remodeling in drug-resistant gastric cancer cells. International journal of molecular sciences.
2019;20(15):3736.

8.Marin JJ, Perez-Silva L, Macias RI, Asensio M, Peleteiro-Vigil A, Sanchez-Martin A, et al. Molecular bases of
mechanisms accounting for drug resistance in gastric adenocarcinoma. Cancers. 2020;12(8):2116.

9.Biagioni A, Staderini F, Peri S, Versienti G, Schiavone N, Cianchi F, et al. 5-Fluorouracil conversion pathway
mutations in gastric cancer. Biology. 2020;9(9):265.

10.De Mattia E, Roncato R, Palazzari E, Toffoli G, Cecchin E. Germline and somatic pharmacogenomics to refine
rectal cancer patients selection for neo-adjuvant chemoradiotherapy. Frontiers in Pharmacology. 2020;11:897.
11 Hernando-Cubero J, Matos-Garcia I, Alonso-Ordufia V, Capdevila J. The role of fluoropirimidines in
gastrointestinal tumours: From the bench to the bed. Journal of gastrointestinal cancer. 2017;48:135-47.

12.Gallegos-Arreola M, Zlfiga-Gonzalez G, Sanchez-Loépez J, Cruz A, Peralta-Leal V, Figuera L et al. TYMS

2R3R polymorphism and DPYD [IVS] 14+ 1G> A gene mutation in Mexican colorectal cancer patients. Acta
Biochimica Polonica. 2018;65(2):227-34.

13.Castro-Rojas CA, Esparza-Mota AR, Hernandez-Cabrera F, Romero-Diaz VJ, Gonzalez-Guerrero JF,

Maldonado-Garza H, et al. Thymidylate synthase gene variants as predictors of clinical response and toxicity to
fluoropyrimidine-based chemotherapy for colorectal cancer. Drug Metabolism and Personalized Therapy.

2017;32(4):209-18.
14 Meulendijks D, Rozeman E ,Cats A, Sikorska K, Joerger M, Deenen M, et al. Pharmacogenetic variants

associated with outcome in patients with advanced gastric cancer treated with fluoropyrimidine and platinum-
based triplet combinations: a pooled analysis of three prospective studies. The pharmacogenomics journal.

2017;17(5):441-51.

15.Lima A, Azevedo R, Sousa H, Seabra V, Medeiros R. Current approaches for TYMS polymorphisms and their
importance in molecular epidemiology and pharmacogenetics. Pharmacogenomics. 2013;14(11):1337-51.
16.Palmirotta R, Carella C, Silvestris E, Cives M, Stucci SL, Tucci M, et al. SNPs in predicting clinical efficacy
and toxicity of chemotherapy: walking through the quicksand. Oncotarget. 2018;9(38):25355.

17 Burgart LJ, Shi C, Driman D, Fitzgibbons P ,Frankel W, Hill K. Protocol for the Examination of Specimens

from Patients with Carcinoma of the Appendix. College of American Pathologists. 2020.


https://ncmbjpiau.ir/article-1-1743-en.html

Y

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

18.Shitara K, Muro K, Ito S, Sawaki A, Tajika M, Kawai H, et al. Folate intake along with genetic polymorphisms
in methylenetetrahydrofolate reductase and thymidylate synthase in patients with advanced gastric cancer. Cancer
epidemiology, biomarkers & prevention. 2010;19(5):1311-9.

19.Suzuki T. Alcohol Drinking and One-Carbon Metabolism-Related Gene Polymorphisms on Pancreatic Cancer
Risk. Cancer Epidemiology Biomarkers & Prevention 17: 2742-2747. (No Title). 2008:10.1158/055.

20.Arévalo E, Castafion E, Lépez I, Salgado J, Collado V, Santisteban M, et al. Thymidylate synthase
polymorphisms in genomic DNA as clinical outcome predictors in a European population of advanced non-small
cell lung cancer patients receiving pemetrexed. Journal of Translational Medicine. 2014;12:1-9.

21.Lu J-W, Gao C-M, Wu J-Z, Cao H-X, Tajima K, Feng J-F. Polymorphism in the 3’-untranslated region of the
thymidylate synthase gene and sensitivity of stomach cancer to fluoropyrimidine-based chemotherapy. Journal of
human genetics. 2006;51(3):155-60.

22 Farifia-Sarasqueta A, van Lijnschoten G, Rutten HJ, Van den Brule AJ. Value of gene polymorphisms as
markers of 5-FU therapy response in stage Il colon carcinoma: a pilot study. Cancer chemotherapy and
pharmacology. 2010;66:1167-71.

23.Lincz LF, Scorgie FE, Garg MB, Ackland SP. Identification of a novel single nucleotide polymorphism in the
first tandem repeat sequence of the thymidylate synthase 2R allele. International journal of cancer.
2007;120(9):1930-4.

24 Pastorakova A, Chandogova D, Chandoga J, Luha J, Bohmer D, Malova J, et al. Distribution of the most
common polymorphisms in TYMS gene in Slavic population of central Europe. Neoplasma. 2017;64(6):962-70.

25.Yang Y, Wu G, Jin L, Wang K, Bai Z, Wang J, et al. Association of thymidylate synthase polymorphisms with
the tumor response to preoperative chemoradiotherapy in rectal cancer: a systematic review and meta-analysis.
The pharmacogenomics journal. 2017;17(3):265-73.

26.Romiti A, Roberto M, D’ Antonio C, Onesti CE, Barucca V, Milano A, et al. The TYMS-TSER polymorphism
is associated with toxicity of low-dose capecitabine in patients with advanced gastrointestinal cancer. Anti-cancer
drugs. 2016;27(10):1044-9.

27 Lecomte T, Ferraz J-M, Zinzindohoué F, Loriot M-A, Tregouet D-A, Landi B, et al. Thymidylate synthase
gene polymorphism predicts toxicity in colorectal cancer patients receiving 5-fluorouracil-based chemotherapy.
Clinical Cancer Research. 2004;10(17):5880-8.

28 Kristensen M, Pedersen P, Melsen G, Ellehauge J, Mejer J. Variants in the dihydropyrimidine dehydrogenase,
methylenetetrahydrofolate reductase and thymidylate synthase genes predict early toxicity of 5-fluorouracil in
colorectal cancer patients. Journal of International Medical Research. 2010;38(3):870-83.

29.Smyth E, Zhang S, Cunningham D, Wotherspoon A, Soong R, Peckitt C, et al. Pharmacogenetic analysis of

the UK MRC (medical Research Council) magic trial: association of polymorphisms with toxicity and survival in
patients treated with perioperative epirubicin, cisplatin, and 5-fluorouracil (ECF) chemotherapy. Clinical Cancer

Research. 2017;23(24):75.4-fY

30.Chen J, Ying X, Zhang L, Xiang X, Xiong J. Influence of TS and ABCB1 gene polymorphisms on survival
outcomes of 5-FU-based chemotherapy in a Chinese population of advanced gastric cancer patients. Wiener
klinische Wochenschrift. 2017;129:420-6.

31.Gao J, He Q, Hua D, Mao Y, Li Y, Shen L. Polymorphism of TS 3'-UTR predicts survival of Chinese advanced
gastric cancer patients receiving first-line capecitabine plus paclitaxel. Clinical and Translational Oncology.
2013;15:619-25.

32.KimH, Seo B ,KimJ,Oh S, Lee S, Kim S, et al. Comprehensive analysis of Excision repair complementation
group 1, Glutathione S-transferase, Thymidylate synthase, and Uridine diphosphate glucuronosyltransferase 1A1


https://ncmbjpiau.ir/article-1-1743-en.html

y

[ Downloaded from ncmbjpiau.ir on 2026-05-30 ]

NCMBJ, volume & issue, 15/58, April 2025-VF ¥ ,lys NV O/OA o,las 50,90 ¢ JsSg0 = Joku (5585:5 5 sloo;l5 anlilad
Research Article- _zx»g3; alio

polymorphisms predictive for treatment outcome in patients with advanced gastric cancer treated with FOLFOX
or FOLFIRI. Journal of Clinical Oncology. 2009;27(15_suppl):e15580-¢.

33.Gusella M, Frigo A, Bolzonella C, Marinelli R, Barile C, Bononi A, et al. Predictors of survival and toxicity
in patients on adjuvant therapy with 5-fluorouracil for colorectal cancer. British journal of cancer.
2009;100(10):1549-57.

34.Cui YH, Liu TS, Zhuang RY, Gao HJ, Li H. Polymorphism of thymidylate synthase gene and chemosensitivity
of 5-fluorouracil regimen in metastatic gastrointestinal cancer. Journal of Digestive Diseases. 2009;10(2):118-23.

35.Martinez-Balibrea E, Abad A, Martinez-Cardds A, Ginés A, Valladares M, Navarro M, et al. UGT1A and
TYMS genetic variants predict toxicity and response of colorectal cancer patients treated with first-line irinotecan
and fluorouracil combination therapy. British journal of cancer. 2010;103(4):581-9.

36.Pullarkat S, Stoehlmacher J, Ghaderi V, Xiong Y, Ingles S, Sherrod A, et al. Thymidylate synthase gene
polymorphism determines response and toxicity of 5-FU chemotherapy. The pharmacogenomics journal.
2001;1(1):65-70.

37.Shintani Y, Ohta M, Hirabayashi H, Tanaka H, luchi K, Nakagawa K, et al. New prognostic indicator for non-
small-cell lung cancer, quantitation of thymidylate synthase by real-time reverse transcription polymerase chain
reaction. International journal of cancer. 2003;104(6):790-5.

38.lacopetta B, Grieu F, Joseph D, Elsaleh H. A polymorphism in the enhancer region of the thymidylate synthase
promoter influences the survival of colorectal cancer patients treated with 5-fluorouracil. British journal of cancer.
2001,85(6):827-30.

39.Gosens MJ, Moerland E, Lemmens VP, Rutten HT, Tan-Go I, van den Brule AJ. Thymidylate synthase
genotyping is more predictive for therapy response than immunohistochemistry in patients with colon cancer.
International journal of cancer. 2008;123(8):1941-9.

40.Mandola MV, Stoehlmacher J, Muller-Weeks S, Cesarone G, Yu MC, Lenz H-J, et al. A novel single nucleotide
polymorphism within the 5’ tandem repeat polymorphism of the thymidylate synthase gene abolishes USF-1
binding and alters transcriptional activity. Cancer research. 2003;63(11):2898-904.

41.Cho H-J, Park YS, Kang WK, Kim J-W, Lee S-Y. Thymidylate synthase (TYMS) and dihydropyrimidine
dehydrogenase (DPYD) polymorphisms in the Korean population for prediction of 5-fluorouracil-associated
toxicity. Therapeutic drug monitoring. 2007;29(2):190-6.

42 Dotor E, Cuatrecases M, Martinez-Iniesta M, Navarro M, Vilardell F, Guiné E, et al. Tumor thymidylate
synthase 1494del6 genotype as a prognostic factor in colorectal cancer patients receiving fluorouracil-based
adjuvant treatment. J Clin Oncol. 2006;24(10):1603-11.

43 Edler D, Glimelius B, Hallstrom M, Jakobsen A, Johnston PG, Magnusson I, et al. Thymidylate synthase

expression in colorectal cancer: a prognostic and predictive marker of benefit from adjuvant fluorouracil-based
chemotherapy. Journal of Clinical Oncology. 2002;20(7):1721-8.


https://ncmbjpiau.ir/article-1-1743-en.html
http://www.tcpdf.org

