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P 5-FU 282 i PR A A 5 AR A . 2SO 9 B T R 5 B0 32k B 4 A [X SR A AT IR 2 75 1 (oSNP) Je 3k
PRI ARTE 2 M (AL) JBULFIIE R JLEE P i A 16 00, AR TS SR AR 53 5 AL L 5-FU 2825 4by7 s 2
AT RERIAE G . A5k W RT-PCR-ASMEM: B i Fa Uk ( RT-PCR-DGGE ) 255 DNA B #2007 A, %f 53 fi] AL
LA 115 BIIEH JLEE K cDNAs #5477 TS FEPH SNP K Ik [F 2875 (1) i 25 15 45 28 , 40 M7 45 JE R B AE B 4 =2 100 (4 43 A
FZrt. BR HWUEE TJLE TS 381 A>G (EI27E) oSNP i 5, HAE AL B JLRAEH L b 1) 35 BE R AR 43 )1
H12.3% ,13.5% , 5EPFR SNP SCEH 12.3% FEAR—3, % oSNP FE WL ABEM 46 (7 S R R 22 5 0 i B M L
5 I 0 5 B TO A 26 M . BT R & B T349C, G470T J C500T 455, 45 R JH RT-PCR-DGGE %54 DNA
TFEEET A E T )L TS ZEAFAE 381 A > G eSNP i i, HAEN L RSR RN 13. 1% |, FE R RIS A5 R AE AL L
MIEH ILENA AR 2R TR EH . [ FE A ILRIEE,2009,11(4) :251 —254]
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Polymorphisms of thymidylate synthase gene detected by RT-PCR-denaturing gradi-
ent gel electrophoresis in children with acute leukemia

CHEN Xiao-Wen, YUE Li-Jie, LI Chang-Gang, LI Cheng-Rong, ZHANG Min, SHI Hong-Song. Shenzhen Institute of Pedi-
atrics, Shenzhen Children's Hospital ,Shenzhen, Guangdong 518026, China ( Yue L-J,Email ;lijieyue@ yahoo. com)

Abstract: Objective Thymidylate synthase (TS) catalyses the conversion of deoxy-uridylate to deoxy-thymidylate
and is a key enzyme for DNA synthesis. TS is the target enzyme of 5-fluorouracil (5-FU) and involved in folate
metabolism. TS gene polymorphisms play an important role in the efficiency of fluorouracil activity in vivo. This study
investigated the allelic frequencies and distribution characters of single-nucleotide polymorphisms within the coding region
(cSNPs) of TS gene in Chinese children with acute leukemia ( AL) and normal control children in order to explore the
possible relationship between the ¢SNP in human TS gene and chemotherapeutic effects of 5-fluorouracils. Methods Bone
marrow samples from 53 children with AL and peripheral blood samples from 115 normal children were obtained to prepare
complementary DNAs (¢DNAs). The ¢DNAs were analyzed for the polymorphisms in TS gene by reverse transcriptase
(RT) -polymerase chain reaction ( PCR)-denaturing gradient gel electrophoresis ( DGGE) and direct sequencing. The
distributive difference of each genotype between AL children and control children was evaluated. Results A polymorphism
381 A >G (EI27E) in the coding region of TS gene was firstly identified in the Chinese population. The 381 A > G allelic
frequency in AL children and control children was 12.3% and 13.5% respectively (P >0.05) ,which were similar to that
in the International SNP Bank (12.3% ). The allelic frequency of ¢cSNPs was not associated with the susceptibility to AL.
Conclusions A polymorphism 381 A > G (EI27E) in TS gene was successfully identified in children using RT-PCR-
DGGE combined with DNA sequencing. There was no significant difference in the allelic frequency of ¢SNPs in AL children
and normal children. [ Chin J Contemp Pediatr, 2009, 11 (4) ;251 —254 ]
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M 1 12 5 B EF ( thymidylate synthase, TS B
TYMS) /& DNA & i C B, 72 DNA Bl 5B
Hh b S T S IR A IS 26 b e O A 10 Tl
Pz — WRELL 5-FIRBELE (5-fluorouracil, 5-FU) &
FERAL T RORERG . HAT, ENAMI ST Z R 2 3 Fh
Z (5 -UTR BP9 $5 D 22854 5'-UTR HE AL
J¥411 SNP 3'-UTR ] 1 494 bp 4b177£ 6 bp X H W
Byt 2 slidii A 22 2540) 5 Mo 2 P R TS OC 2
FIBESE ) TGS X A S T R 22 45 1k (cSNP)
WFFEN LA, B N AR DL AR IE o A S 56 5 1 ) i
% S-PCR-7Z 1 46 B2 BE E 3 Yk ¥ (reverse  tran-
scriptase-polymerase chain reaction-denaturing gradient
gel electrophoresis, RT-PCR-DGGE) 454 DNA | /&
Xof 25 ol PR G ) DX 1 B TR 20 S R R RE IR 52 1Y)
TEOLHEAT T BT S840 38 71 B T AR R RiOR
S, FRATTHRO 2 il (ATL) B8 LH AE X AR
LI TS BRI RS J Z2 35 VEG BLBEAT 4 347 , PR
ZERARE IR o

1 Mg5FH%

1.1 &

H 2003 4F 1 J] & 2005 4 12 J] 3 Be i 1 BHE
Berd) AL fBJLIE 53 i, 53¢ 31 ], 2ok 22 B3], v for
IR 4.3 % (5 d 212 %) 5 Horp o ik B 40 i 1l
J#§ (ALL) 40 fi] ( T-ALL 4 i, B-ALL 33 {4, 3 {5l F i
B RES ), PR RE A M 1 s (AML) 12§ (M, 6
i, M, 1], My, 1, M, 1, My, 2 8% M 143
SRR A UM s 1 AR 34 R W R .
AL 2 Wik o 4 5K 2 5 32 4 LI 12 Wi BT 3Lk
WYL TE R X Bk A I AR S AR A L B 115
i, o 4 73 ], Lok 42 B, R AR 4.2 2 (4
H&E12%),

1.2 7%

1.2.1 RNA #93230% cDNA 694 &  WIRER
(1) AL ST AT A AT, 75 8 LK K FE [F
ARV 0T il BB 8 8 (P15 4 L b 491 7 80% LA
)1 ~1.5 mL, 8IEH JLE SN 1.5 ~2 mL, f#f
H QIAamp® RNA Blood Mini Kit( QTAGEN , % [ ) i
PR RNA, AN O RE T W BE At . 1 pg
A RNA i FH & 5 A6 40 A% 5 75 (AMV ) 35 5% SR il
(RIEFEY A A]) Wik 7 AEL cDNA

1.2.2 PCR (1) 2K cDNA g% [X 43 . 2 1
mRNA 56751 (A 5 555 . NM_001071) &% it
2l¥, sl 5 -GTCCCGCCGCGCCACTTC-3

T 8] #: 5'-GCATCCAGCCCAACCCCTAAAGAC-
3", i BIEAE TESREREAEM AT A (2) 55
IS PCR: A WinMelt™ 2.0 {7812 %t
S, B A 2 AR ARG I3 B 1ok 5 [l B SNP S 2 4
B 4 A7 HD . T349C, A381G, G470T, C500T
[ SNP linked to Gene TYMS ( genelD: 7298 ) at db-
SNP, Revised: June 9, 2004 8:18 AM) ] 1) cSNPs #&
W, F B 51 AT — 2% 10 5 g fin B 40 S B
GC i 3 7y i BZ (GC clamp, GC 32 ), PCR ¢~ 4 7
PTC-200 #JFEFH Y (3£ E MJ ResearchTM A7) ) _E i
r(F 1),

&1 AZK TS EE PCR-DGGE #5455

FIYIX AL RN AL

S19F(5-37)
GC¥#-GGTGTTTTGGAGGAGTTGC/

/R T349C, A3B1G GGAGAATCCCAGGCTGTC
GC J&-TATGGCTTCCAGTGGAGGC-
2F/R G470T, C500T ATTTT/GCGCAAGCGCACATGAT-

GATTCTTCTG

. GC ¥k ¥ % K. 5'-GCCCGCCCCCGCCGCCCTGCCCGLGL-
CCCGCGLLGLLLGe-3!

1.2.3 DGGE f & X7 il# 10% RN Mk
BEIE (P - WU M = 37. 50 1), 728 1 5 6 3 L Oy
30% ~60% (100% 751k 40% B Ei% K 7 mol/L JR
EQINE S Co 05 ) |l (RS SR T o
25 pL PCR § 89 5 4 B B iR G, T
60°C (AN [R] 5 #y %k Uk i B A R 8% 50 ~ 65°C)
150 V 1y 264 R K 6 h, I 50 mg/L {81k & 5
1 xTAEZL {4, 5 min, 1 x TAE 2% #p & 12 0 I8 (&
20 min, $HMT T M LIRSS BRI R . FEALSS
9 DCodeTM HE[K 58 25 45 I & ¢ ( 55 [E] BIO-RAD 2y
A]) ,GDS800 HEIE MR 73 R 4e (3£ UVP A7) .
F BT AR I ST M I | 25 25 R e A
PRE (3 E AMRESCO A +]) .

1.2.4 DNA @ A4  XF{E DGGE 43#H & 3
A S 25T A AR T (DU b 2R T,
KIEFEEYAFITEI) o S I FEH mRNA J¥51]
FIWr R —A 5, 2B ZH DNA 1500 7P FF 40k
1.2.5 Z4&- 5#7 (heteroduplex analysis, HA ) X%
kgt B ] — % 5 | 0 H B AR B S A8 AN 0 B 1Y) 4
W AERL 5 A8 3647 HA JABR 35k, BP# DGGE
Kot ) B AL 28722 -7 PCR 4 5 2 0 36 0k 1Y
Z2 A5 PCR 724y iR 4,95°C 5 min ,65°C 60 min,
EHIE A& F , #3647 DGGE 4341, 4 SR i 58
AR FANGE A — 2, 2 BB I B L 24 & 7, DGGE
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