[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

e T wblalys

b S (K 0S5

ol S Sk 5 e £ b Dlidod S e
A Gl Filag Dleds 5 (KSj psle oKl

OFM [ 2) V=V amio ) o jled coa33l55 Jlu

-
. s

53 (TPMT) il Jio s 098 w3l 0 sddasbs gla BT g g ) 2

Ol oms i Ol Lo ol s 4 OB AES ar 40

\‘M e ple S T Goo s g S kka.LézJad 3 gt 5SS k*",'b_,\S.&M,*Sa Salsl S

ot S5 oK (Kb pshe adSls (55 ) len 055 (05 by (55 Slen (553 5l
ot S 7 ol ( (Kb ke 0aStils (53 e 03,5 (53 ler Lot
ok Sy 7 ol ( (Kb ke 0aSHils (53 glen 058 (K K5 bl
e (S ke oKl (G dil Cal Ol jle (g5 P Sl LIS

o AS>

DS e Ml Sl B b e 5o (TPMT) 51kl 5 Jie o105 g1 Codlad Jamgia b 5 (ol b b Olobeny 40
g oo gt o e (pl 51 Bda g Al L) msd Slagsls B as Sl e Ol Ghe SLul g 03 lad e
el Ol ) ez 09 8 SG 3 sgie 05 s

SLa by by ds 8 sl b Ol lay 4 sdiSanalp Clbgls a5 VYV 1 ki gas o gadaite andllan ol 53 ilajhg, 5 3140
338 saseta LOT s TPMT mli slapmsdssa b U 455 13 Jdowi 5 4525 5, ARMS 5 PCR-RFLP

sdalie TPMT 4l g sla T Lol 51 ds o VWA 55 cod 8 51,5 s 5590 45 (1503 VYV Ol 51 Laaily

Azils TPMT*3A 5,50 55 3 TPMT*3C 5,50 5l TPMT*2 5,50 8 (g sazme 53 (VO/V YY) a5
slagsls oslial (5500 5 01l 53 TPMT 05 slapndsgoihs gond 2550 53 Geowd (p) S 4 42 55 b (s oS 4ot
TPMT 05 Wy,ls cnl 51 el 51 |5 (ALL) sl Ky i) g ) Olslony 53 b by g0 d 32 0l el 3 (s 32 55

28 A e s

Sl e (K53 S, e o o TPMT 250 RSN

AV s 53 —AVANY sdlie o3 s

Email :kavianis@gmail.com + Y\-AYAYATY 1045 ¢ juyie g 5 oK (K55 ple K13 (5P len 05,5 Ol,g ¥


http://ismj.bpums.ac.ir/article-1-166-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

VWA G2 e3 1) o)led gasjlgs Ju

S A

5ol el e b)) 5 i laysis
o0 Sl Bilomer pld 53 ) b lapd o b
orl 53l ol asite O gand 5 5l 5S (dien
20k oA Gl el e Gl sl b
Hlas S 3 s 550 Sl Cames

TPMT*2 (G238C) psd o L Jlex ool f0
TPMT*3A (G460A B AT19G)
TPMT*3C (A719G) TPMT*3B (G460A)
Tl ool ool olize Ciliis glacamen o
4 1) TPMT (slagmsd o by JS do)s Av 51 2l
Pl Eoed mon 5 e A e polatl o
S 3 sl (TPMT#*2-%8) TPMT Cilises
TPMT*2 PT.(Ve 54 V) ol ol plowil mal
WA K s G/A el S s oS
Gl iSRS palyr (2 03 Adb e G IS 5
adl el (Sl g gl el 5 e 3l e sl
SOV VL O gt 4S5 e el S
G5 sbuls 55 Jols TPMT*3A U1 (Ve
Glacudss 3 o5 4 AG 5 G/A &0 w
5 S ey sl sl VA ¥R
bass 5t gl 20T e 3T Gana
Corer s TPMT sl sl
N 5 clg

»AG el K Ll 5o TPMT*3C
5 B (o s sl 53 &S cul VI WKL
ez 53 s oy Sl 5 el @l 1S 6]
s F5 0 wlkd auS 3)lge oo il e
Or 587 ) dees 56 by (TPMT*4-%8)
e 3 Bl TPMT (sla PT o St s

4o e

53 5 Lt g ls oS5 oo ¢ ol (gla 5T (s3ltas
ge Sl JEEl 5 8 bS5 S il
2> e Glanda S eSS Lie gl
3 S hes Slab dagls oS o3 plie ¢ e Sla ]
() Myl o I 5 s gsis |y sl ol
& sl 5 Gon sl e = Sl 1 slas)ls
s A W Sl gl S b
Waadl 5l Cila (ALL) 05558 sl Saodly 5ad
Y) L5 o eslind A gilesy Syl 5 el S ks
w5 S (TPMT) il 5 Je s syss wesl O
3 doted 5 S s 0 DS 5 oS Sl S g
050 s o Sz |y oy 0l8 0= L (Sl
Os8N Ve ol 5 )l S5 8 p5505 8 (55, TPMT
el

Sho S Spge 4wl ) adl el sl
A3 SGusb 4 e Dol & 30k e legles]
39d 5 Sl Bl oS OB (s B S Y
e R U S TR IS IS QRSP
IS gls O 5 F) s wil A8 5l
s S edosls 2,0 5 TPMT (3L b
Jle s PTGl (o 4 (VL) sl st als )l 8
o lledl Sl os 3 55 5 Al o TPMTX) &y g0 4
Ly asl i g I ey 1S LIS SR
Ll obs, s o ol s 4 daly s
b b il e Sl b Ohles (Y 58) LS
Ol gma Sl 035 S j Sl (LI (5 pme
HTA 5550l 6 LA) 23l o w555 Slasls <ilss b
Slas L) Sl ods 518 ey ol s asl jie
Ghle 5o TPMT 05 saxie slagad oy (JsSe
2S5 Brioser slel Ju Ol ik


http://ismj.bpums.ac.ir/article-1-166-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

¥/ Ol 53 Ok jlem S 4 Gl o 53 TPMT (sla P &

b‘)&h}@\.&}\fisa

S 4y (4235 ) 5l S Bl azr o VY 0 iS5 5 (a5t
O Do & olg 5SS dd s 0L s s el 555 YO
PCR ois G 53 5 318 sl a5 VY s 4ids
RTRCE PREURRE e (OWIT, 5285 sl Jua
kol Gle & 55 5L Cim YOF glls odal s
VO 55,81 J5 s J5ma by e Ll sdalin Cgr

) ) g5 NS5k Ao

SAxia 6"""""}54”;;‘?, 6‘}. skl "J}‘duj"i‘j, :\Jj.b.-

TPMT *2 o o by 42 b gt o slo ol
5 .GTATGATTTTATGCAGGTTTG -3
(A*21238)
S GTATGATTTTATGCAGGTTTC-3'
(M*21238)
5 . TAAATAGGAACCATCGGACAC -3
(B*2R238)

TPMT*3B. b o by 4 b g2 o 512 002

S _AGGCAGCTAGGGAAAAAGAAAGGTG-3'
(C*3£460)

5'- CAAGCCTTATAGCCTTACACCCAGG-3'
(D*3R460)

5. GAGACAGAGTTTCACCATCTTGG -¥
(E*31719)
S.CAGGCTTTAGCATAATTTTCAATTCCTG-3'
(F3R719)

JUj 5oy lajesly U TPMT #2 Jb s T2\ s
5908105 695 5885 250 51 e (g3k YOF Wil iy
S o odalin Lo ys V/0
TPMT*3B (G460A) (slaki (a0 susls 50 56T (5l
o3lized PCR-RFLP S 5l TPMT*3C (A719G)

Ol ¢l oisn &S sl 5 Gos S e 7
s A8 SaS ol 2 3 isd e s All
E) J\Jj..:-".;é cj'.zj}..'l:ﬁ TPMT v.ljj .hw}: oS &.Lﬁﬁ)b
IS opze wypl Conds b LOT s 51 )3
¢§:Jw.é| Ao glagyls dadds il ol assle 5 S
5ol SosSe sl dagbss
g b S5 oS sboks s Sk S 5o 5
PRGNS [T N3 ddaly ol s lanlllas
& s TPMT*3C TIPMT*3B  TPMT*3A

C“"”‘”"‘:’L;"")J"L;"Ji‘“:“':’"""

B TPIEIES

ey 3 BTV 1 e o 93 Olges a0 (555 O 12
S eslizad b Sayis DNA s 3 5 (5550
5ol bl en O3l &S ,5 DNG Plus .5
Sl 5 sl b S gl bl
S Ly 8 ol bl eiSs e
ST Gl e 5b 6 (7)) Cind o
Lol T K 5 (TPMT*2) G238C &4l e
Sldde 3 eslizud Allele Specific PCR ebe PCR
el N gos S /Y sy ol 5 exbiiel 3550 el
e 8l eslinal 5)5e iS5 ) sl el
S gd Vs 53 S D Sl a
sl 0

2 B 3yse askd 25 5 PCR (ol sy Jol
Slp sl o S 25 28 s ek
Sy s 315 5l x5 4F 3DNA i 5o (s5luldr
Tl Jole Jold S S USS 5 42500
S 5 S (BT oS Sl a2 55 Y s (g5l

Y ;\dezit,: a5 OV s Ol ;.Lm;; 5 Sl


http://ismj.bpums.ac.ir/article-1-166-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

VWA G2 e3 1) o)led gasjlgs Ju

A

ol ok gd 2SS axdas gl PCR BT ¥ 5 pas
b 5L TVE ol Cows 4 J geazus Jsb VIR U5 IS 6
St ] o Tdos el ey (3L YWY g
e bl g T es S 513 ACCT 3T L a5
aais W36 Wl (gla T 5 axdls (3L Ar 5 YAY andad 3
Gir 2y Rl o s sy Hape wpl sl S

O ) ki Sl 3

S TPMT 05 sl 512 555,59 5o S0 ¥ poas
S5 5003 55 ARMS,PCR-RFLP aSiSS pond

G s S KNS I gy 3550 A3 /0 T3
S35 gt O3k 3 Loin 4 s o DL 15 (3L YOF Slalas
3L PAY 02,058 5 p Dlalad lawy gl N g (0032 I
S e T by e Slalad B 5l e 45 A e DL

AT s (65b A0 5 YAY ankad g3 ¢ asily
TIPMT*1/%2) il e I KL sladigal
(TPMT*1/¥3A TPMT*1/%3B TPMT*1/*3C
Wb ter P o5 b gl 5 o5 e
TPMT*2/¥3A TPMT*2/*3B TPMT*2/*3C)

/e Oles Gl sy50 iS5 Zdy e sal y slie A
old Olge ) ot 53 WOl JIg 5 ol Y05 S
&l & ol SHIG . ask , wilen PCR Ll i o
35 L gt L Ulgie 3 a3 (534 VYO Slalss i
5l e A YY @ bt o sl &Sl Sl
A8 sl a5 BY L al 55 b el y S (sle

ol ok gd iS5 asdas gl PCR BT Y 5 g

A3 g 5L FAF odel Cows 4 Jgeaes b PP A5 S

iSoglme 5l L el ey Jae Bl
VO 55581 5 Sl eslizal b 5 e3,80 5 MWOI
il ) g0 53 S3S UF sp 3y Aoy
Sin s g esp S oSl shls Jles sla T
Sboesyps s @l s Il S5 L
PAF yls 3550 55 cpl 3 edal sty J games . Llile
sbrl (3L YOV 5 FYV L 5o 5 51 e 4 025 L
ol (gl axdas S Jls 4 (F pa) s S
il Cir YV Jyame S (TPMT*3C) VA4
Yo ek eslizad asly Olpe sdoes 45 ol Cosa
2 iS5 hy glasely g oy Y S
el Oles diles PCR Layl i ol ool \ J st
ol U e 3 eslizad TPMT *3B (o, o5 o
a5 OA 4_,7;.)9,:‘ W ol Sk slos 8 Csles


http://ismj.bpums.ac.ir/article-1-166-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

0/ 0l 53 Obslon Sy & cprxl o 53 TPMT (sla g

b‘)&.@.ﬁ}d\.&}\sﬁa

gl 508 gbde e 3 S
S5 ey ge b Sl eslinal (S5 Sl
@35 Slys sromeby 5> TPMT 3T bs e
S @Vb s il e ALL 4 S Olles 5o
s ol cubss 5 TPMT ol o bloyl
g Ul (0 5 W) )b a5y lomer
s 35 SN TPMT el el i Lasis
P TP TS RE I RSP Jes
Uge ) TPMT (b 5 by (08) s
Josa Ol ol bl sy e Sl
Al b et 3 (2B5 Gl oe]
53 TPMT o5l s 55ds TPMT ol
53wl bege c oK Obles
OLE oS Sl Sl 55 Os5pen Olles
il Slaes S s (6 eiie V= ax ST das e
Slapmdy oy oS (93131 L(F 5 V) 555 e 3158
i LS Sl ke &yl a |, TPMT 05
S St b gl Olays 5 50l8 e 5l
e SO gleesy sbdshe S w4 S
3 o 68 Ohlag ol 81 S sl Ol g
Shdipd e alis ool Obeys (o)l 4 Sl
2 5o ok w TPMT el )2 S S b
o Obley 03 amen 5 S et
Ol sed sdate alSsdndl a4 ars L ALL
TPMT o5l cdld sy & coils sl
Bl L b5 ekasilil ae o
e Glac b3 PCR e sl oy b
(onss bl Lol T 1 L8 TPMT
3ol S ol Olan il e diSSLS s Ll e

S A Gbeil Gy =l b

Lyt SR oS5 ses (TPMT*3C*3B
J;).\::L;d aJ.:AU TPMT*3A JjT c.)u.)‘) b

sl
S b ool des ol TPMT ols oG55
TIPMT*3A TPMT*2) Wl x5 PCR
S Sl 53 VYV o 31 (TPMT*3C TPMT*3B
s T ) plS a4 (313l (oys VV/A) Ly
L;,Ltj °)J§ U'i‘ “ e.l..idw)ﬂ L;UM..)N )| S 40 WY
TPMT*2 sl igr T 5,50 A S 55 .Llazils
Sopon L )5 OSss Open
Gl sl edalie K ses
63‘}‘ 928 S0 ¥ TPMT*3 6‘;: Qﬁ)}ﬂ
Sl b b kis 05l 500 a0 &S
“ b LQU.L‘ LY 3}.3 J)j.ﬁ Y c.b‘u‘) b *3C,*3B
& S o S s ol el e F3A la
Sl 3 il sdalie TPMT *3B 51 (65,50
J)J?.-)b ] J)fW)JTPMTC‘f‘L;UT

sl ol s 68 Y

<% 53 TPMT ¢l 5l M laysls 5 oY Jgus

Sl Conerr 5l 40

Jﬂ doys aldas B
YV YYA TPMT* 1
Y/av D TPMT* 2
VA Y TPMT*3A

TPMT* 3B
VoV i TPMT* 3C
/Y4 \# il g b T sluss

Ve Yo¥ b P sl



http://ismj.bpums.ac.ir/article-1-166-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

VWA G2 e3 1) o)led gasjlgs Ju

S bl P

44.(«)"}1 LY 50 V) WS sdalie ) 3540
05 ol eddastld G T oS oy oS ol S3
Sl Bl e S5 e 53 5 ol Slalllas 5
O3 O sl 5 b s eslanad (gl (g xads
Sl S s s e Ol e
¥ ol dallas s 58 eslizal 5 6 S sl s

W38 3 s 3550 TPMT s Y
S Ay e Gi )l w4 s L
x> 3 TPMT o5 s el Sl ge
S ol Ailer SST Sl 5 il sy Sl
Sl a4 arg bdl o sl s gl pis
mAl s amler uamss glasls Sae
Ll ansly el B lagyls S o5 sl
slaes, Lagyls ol 51 il Ssy slacd sl
S S oS L Sl e Sl
P C TGN RN W3 [ S WG SR P PV
S8 sesis Sl eslaal a0 e el 5
Sals s Wlgw TPMT 0 St 5ok Olays
L Slos 3o ue Sl esliad 5 Olys 25l

AL eSS s o 4 )le oy kS

References:

AV 558 s il 5l padl 5 faal =N 5 S 5 508
Sl JS ¢t a5 das e Ol ol dallas
Al s dos #Y Sl glacarex s TPMT
i Jl mss sSOl Sl pad

il Cgme ol s TPMT
A8 L)l slacaaaz ;3 TPMT*2/*3 ¢l U
TPMT*2 (V) das o 0L oV Tl g 53 6
R oJor s 55 sl Omer Ol 2
& osbomen 04 5IA) Wil o Oselige 5 mls
el 53 g8 pimls TPMTH3A ) e
sl 518 Tl ols Camez 55004 5 V) il
bl laysis (VF) Wil TPMT*3C £
(NN S o s o2l5 S Sl B b s
Osmlise VU L b onl S 03 b S
53 Oaelise ul 5 Ol sl Camex 5> TPMT*2
W) el 53U 5 08 S 4 bl ST lacinar
533 dops st L TPMT*3C JUT.0Y
(e 5 L) Ll bl (Sl s plasnex
OLL L3 5 (YY 51 Y OY ) cl s 5158

Corex ;3 &5 AL TPMT*D T -, 550

1. Evans WE. Pharmacogenetics of thiopurine
S-methyltransferase and thiopurine therapy.
Ther Drug Monit 2004;26:186-91.

2. Relling MV, Hancock ML, Rivera GK, et al.
Mercaptopurine therapy intolerance and
heterozygosity at the  thiopurine  S-
methyltransferase gene locus. J Natl Cancer
Inst 1999;91:2001-8.

3. McLeod HL, Pritchard SC, Githang'a J, et al.
Ethnic differences in thiopurine
methyltransferase pharmacogenetics: evidence
for allele specificity in Caucasian and Kenyan
individuals. Pharmacogenetics 1999;9:773-6.

4. Evans WE, Hon YY, Bomgaars L, Coutre S,
Holdsworth M, Janco R, et al. Preponderance
of thiopurine S-methyltransferase deficiency
and heterozygosity among patients intolerant
to mercaptopurine or azathioprine. J Clin

Oncol 2001;19:2293-301.

5. McLeod HL, Siva C. The thiopurine S-
methyltransferase gene locus -- implications
for clinical pharmacogenomics.
Pharmacogenomics 2002;3:89-98.

6. Tai HL, Krynetski EY, Schuetz EG, et al.
Enhanced proteolysis of thiopurine S-
methyltransferase (TPMT) encoded by mutant
alleles in humans (TPMT*3A, TPMT*2):
mechanisms for the genetic polymorphism of
TPMT activity. Proc Natl Acad Sci USA
1997;94:6444-9.

7. Otterness DM, Szumlanski CL, Wood TC, et
al. Human thiopurine methyltransferase
pharmacogenetics. Kindred with a terminal
exon splice junction mutation that results in
loss of activity. J Clin Invest 1998;101:1036-
44.


http://ismj.bpums.ac.ir/article-1-166-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-06-25 ]

V7Ol 53 Okl o 4 gl 53 TPMT o P g

b‘)&.@.ﬁ}d\.&}\sﬁa

8. Schwab M, Schaffeler E, Marx C, et al.
Azathioprine therapy and adverse drug
reactions in patients with inflammatory bowel
disease: impact of thiopurine S-methyltransferase
polymorphism .Pharmacogenetics 2002;12:429-
36.

9. Hon YY, Fessing MY, Pui CH, et al.
Polymorphism  of the thiopurine S-
methyltransferase gene in African-Americans.
Hum Mol Genet 1999;8:371-6.

10. Spire-Vayron de la Moureyre C, Debuysere
H, Sabbagh N, et al. Detection of known and
new mutations in the thiopurine S-
methyltransferase gene by single-strand
conformation polymorphism analysis. Hum
Mutat 1998;12:177-85.

11. Collie-Duguid ES, Pritchard SC, Powrie
RH, et al. The frequency and distribution of
thiopurine  methyltransferase  alleles in
Caucasian and Asian populations.
Pharmacogenetics 1999;9:37-42.

12. Ameyaw MM, Collie-Duguid ES, Powrie
RH, et al. Thiopurine methyltransferase
alleles in British and Ghanaian populations.
Hum Mol Genet 1999;8:367-70.

13. Yates CR, Krynetski EY, Loennechen T, et
al. Molecular diagnosis of thiopurine S-
methyltransferase deficiency: genetic basis for
azathioprine and mercaptopurine intolerance.
Ann Intern Med 1997;126:608-14.

14. Hiratsuka M, Inoue T, Omori F, et al. Genetic
analysis of thiopurine  methyltransferase
polymorphism in a Japanese population.
Mutat Res 2000;448:91-5.

15. Rossi AM, Bianchi M, Guarnieri C, et al.
Genotype-phenotype correlation for thiopurine

S-methyltransferase  in  healthy Italian
subjects. Eur J Clin Pharmacol 2001;57:51-4.

16. Zhang JP, Guan YY, Wu JH, et al
Phenotyping and genotyping study of
thiopurine = S-methyltransferase in healthy
Chinese children: a comparison of Han and
Yao ethnic groups. Br J Clin Pharmacol
2004;58:163-8.

17. Krynetski EY, Schuetz JD, Galpin AJ, et al.
A single point mutation leading to loss of
catalytic activity in human thiopurine S-
methyltransferase. Proc Natl Acad Sci USA
1995;92:949-53.

18. Boson WL, Romano-Silva MA, Correa H, et al.
Thiopurine methyltransferase polymorphisms
in a Brazilian population. Pharmacogenomics
2003;3:178-82.

19. Tumer TB, Ulusoy G, Adali O, et al. The
low frequency of defective TPMT alleles in
Turkish population: A study on pediatric
patients with acute lymphoblastic leukemia.
Am J Hematol 2007;82:906-10.

20. Ganiere-Monteil C, Medard Y, Lejus C, et
al. Phenotype and genotype for thiopurine
methyltransferase activity in the French
Caucasian population: impact of age. Eur J
Clin Pharmacol 2004;60:89-96.

21. Chang JG, Lee LS, Chen CM, et al
Molecular  analysis of thiopurine  S-
methyltransferase alleles in South-east Asian
populations. Pharmacogenetics 2002;12:191-5.

22. Loennechen T, Utsi E, Hartz I, et al.
Detection of one single mutation predicts
thiopurine S-methyltransferase activity in a
population of Saami in northern Norway. Clin
Pharmacol Ther 2001;70:183-8.


http://ismj.bpums.ac.ir/article-1-166-fa.html
http://www.tcpdf.org

