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(FZE] BH RKAFTAwRTREREMTHFR) Z#FAFTEAEBH(TPMD 243 RAR 2 5
M (SNP) st &M e mie g hm(ALLILERT ERRER LW H ., Hik #®#F 201451 A £2016 F10 A
3F 3% %)L A ik Ak s 69 98 ] ALL &L, R A4 Z PCR & DNA @ 53 K, %9 MTHFR C677T,A1298C
%Z TPMT A719G.G460A 89 A A B, b4k R SNP 5473 5 RRE R B * %, &8 ALL %)L MTHFR
C677T Fo A1298C 45 % & & 5 %) A 66. 33% f= 44. 90% , TPMT A719G.G460A ¢ B & & 45 4 12. 24% &
9.18% ., MTHFR A1298AC & % fn /s b A& 89 Yo 47] (28. 13%) & F A1298AA £ B A (7.41%) %5 A1298CC %
B A (8.33%), lh#k £ F A %t 5 & L (P<<0.05), MTHFR A1298AA & 4 £5 % #i 45 69 ¥k 4] (9. 26 %) 1% F
A1298AC & B A (43. 75%) 5 A1298CC & B A& (50. 00%), t 4k £ F A %t % & L (P<<0.05), MTHFR
C677T.TPMT A719G.G460A F A A A 5L F B RR R BILK £ZFH L AT FEL(P>0.05, 4it
MTHFR A1298C 5 ALL &)L MTXFE RRE B X AR £,
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Influence of single nucleotide polymorphism of MTHFR and TPMT on adverse
reactions of chemotherapy in children with acute lymphocytic leukemia
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(Department of Pediatrics ,Guizhou Provincial People’s Hospital ,Guiyang Guizhou 550002 ,China)
[ Abstract ]
enetetrahydrofolate reductase (MTHFR) and thiopurine S-methyltransferase (TPMT) on adverse reactions of

Objective To investigate the influence of single nucleotide polymorphism (SNP) of methyl-

chemotherapy in children patients with acute lymphocytic leukemia (ALL). Methods Ninety-eight children
patients with ALL in the pediatric department of this hospital from Jan. 2014 to Dec. 2016 were chosen. The
gradient PCR and DNA sequencing were adopted to detect the genotypes of MTHFR C677T, A1298C and
TPMT A719G,G460A. The relationships between different SNP with adverse reactions were compared. Re-
sults The mutation rates of MTHFR C677T and A1298C were 66. 33% and 44. 90% respectively, which of
TPMT A719G and G460A were 12.24% and 9. 18% respectively. The proportion of MTHFR A1298AC de-
veloping thrombocytopenia was 28. 13% , which was higher than 7. 41% of those carrying A1298AA and
8.33% of those carrying A1298CC, the difference was statistically significant (P<C0. 05). The proportion of
MTHFER carrying A1298AA developing mucosal injury was 9. 26 % , which was lower than 43. 75% of those
carrying A1298AC and 50. 00% of those A1298CC (P<C0.05). The differences in the genotypes of MTHFR
C677T, TPMT A719G and TPMT G460A and the adverse reactions after chemotherapy were not statistically
significant (P>>0. 05). Conclusion The MTHFR A1298C polymorphism might be associated with the adverse
reactions of MTX chemotherapy in ALL children.
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PR R FE R 2 25 M (SDP) i iF 75 . T LA ALL #8
LA RALIG T SR AR A

1 #ME5HE

1.1 —R%RB #2014 4£ 1 H & 2016 410 ATE
A BE )L IR B 12 IFAE BEiR T B DUE ALL &L 98
B8 WF 5% X S, Hotb, 564 fil, £ 34 B, AR R
(5.36E2. 10 %, i ALL BILM 2B & 2
JL#E ALL 277 g . MR8 I R fa B 5 % 8L 4
A mfadl 16 B, B 11 B, & 5 B, 4Rk (6. 03+
2.260) % thfE 4l 39 B, B 27 B, & 12 B, A g
(5.94+2.64) % s hRfE 2 43 . 5 26 . & 17 i, 4F
1% (5. 76£2.38) %, L4 H I Ak 2 I [ IR 9T
CikE 2GR G ANEFRIR T . A WF 5T 3K 5 B 42 #E
PEH R B S T A BILE K MG F .

1.2 ik

1.2.1 JRYF % MR¥EJLE CCLG-ALL2008 Jr %,
AR LY AT K B (HD)-MTX + i & iR (CF) +
6-MP J5 Z4by7 . MTX 17 24 h # ki i S5 2L 10 %60 %8
T ML 0.5 h PP EHH . A 90 07E 23.5 h N3
SN, TS EfaH MTX Fl&8EN 5 g/m?  bRfad
3 g/m’, i MTX )G 2 h (N, R ESmfad
DL MTX i 26 K b N BD ol e 1 25 =R 25 W0 kA7 1 IR
B NES A fa UL MTX #5471 IREF N E ST, MTX
Fa6 42 h JF LR 24 15 mg/m® B CF 5. 25 2 1]
Bl 6 h, 45 2535k 6~8 I, HD-MTX Fi 5 d PAK
KA AR A GRAR B G0 R & fE 3 000~4 000
mL+sm ? «d ', b5f& 2 000~3 000 mL +m * «d!,
S 130 mL e m ? o d ), GRS B K I HE A
Wik 6-MP 25 mg/m*. &7 [A] W50 24 h oK &
A IR pH H4EFFTE 7. 0~8. 0, AL J7 I3 AL AR 47
HEEd HHIES DR,

1.2.2 JEPE SRR

1.2.2.1 FERAEME  QlAamp RNA Blood
Mini Kit 7] & A KRB A E A R A, Reverse
Transcriptase XL ¥ 5% 55 F) & W H K& Takara 2
H L BB A P9 PEA Pharmerisco 22w A 51911
AR B A/l A . EZALES M PCR &
M4 (£ [ Biometra 23 ) A% B2 HL 7k & 4t (35 [® Bio-
Rad 24 #)) .

1.2.2.2 RNA$EN DNA il o LA E i
2 mL,EDTA #i 8t i+ T — 70 CAALE. i I QlAamp
RNA 7 & #EBUR RNA, % ] Reverse Transcriptase
XL 0 5% s i) & Tl A cDNAL Y4200 & B0 W] 15454 .
1.2.2.3 3I¥ikit B Genbank 3B MTHFR &
TPMT 1 #% # B /¥ %, MTHFR C677T. MTHFR
A1298C (1 5| ) ¥ 4 i (H Ha s 25 Sk, TPMT
ATI9G, TPMT G460A w51 ¥ ¥ it 70 % & M
ASHAVAID %097 5 ZHANG 207 5 ik

1.2.2.4 PCR ¥ MTHFR C677T 5 MTHFR
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A1298C [ B ML AR 2 2 50. 00 pl: 28§ F 7K 17. 00
pLsAE i) 5 52 16 51 (10 pmol/L) 4% 2. 00 L, Mix
(2X)25.00 uL,DNA B4R 4. 00 puL. JZ &R
95 CHiZE M 2 min; 94 ‘CA8 M 30 5,54 ‘CiBk 30 5,72
CHEAf 30 s, Feif 4T 36 NMEH:; Z 5 72 °C HEfff 5
min, TPMT A719G.TPMT G460A ) i |2 W & &
$950.00 L. 228 F/K 35,75 pL IE 65 KA 54 (10
pmol /1) 1.00 pL,dNTP Mix 4. 00 pL, Taq 0. 25
pL MR 8. 00 pl, RN S ¥R 95 “CHiAS £ 3
min; 95 “CAF M 30 5,54 CiB 'k 30 5,72 CZEfH 30 s,
40 ANMER ;2 )5 72 °C ZEMP 4 min,
1.2.2.5 PCR Yk LW F BN PCR =4
5.0 pL & Marker 7.5 pL, JILA 3 % 35t g Wi 58 e FL N
HLJK 60 min, B 60 mV, B RBE RGEME. A
FEE SN R AR RO AR KR B A Al gl Ak S
LT
1.2.3 ANRMNIFH 285 E E 7 A
T PE ] E AR E (NCI-CTO) M g T 6 4 4L ¥ 3
R AN RN WSS F8 5 oA - b 1 2R Ik
FE %8 5 ' 38 SN, LARE TS LK ok 32 5 JHF 0 5 1 32 22
RILA N R TR 28 5L 5 B il SR 7] 4 2 R 4k 7 7% il T
1 s B RE A ] 32 DAt/ AR B i 21 8 R B AR JE I
PRI AR . R T I AT A R
1.3 Ziteghb s R SPSS22. 0 G it 84 #1474
Bro it B T s Fon A ECR A ¢ k5051148
TR IR VAR L ECR T " Rt R 3 K i o=
0.05, Lk P<C0.05 HZESFAHGI-E L.
2 4 ES
2.1 MTHFR £ KX &34 98 ] ALL &£ JL MTH-
FR C677T 43 /5 . CC B A= R 33 1] (33. 67 %) ,CT Z& &
A 46 f] (46. 94%), TT #li 4% 19 ] (19. 39%).
A1298C v 5 : AA BF 4= 1Y 54 fi] (55. 10%) . AC 2+ &
32 ] (32, 65%), CC 4l & 1 12 f] (12. 24%) .
C677T ke A1298C £ i i A& X BY A5 A [] Il K 73 21 v
P 25 R LGt B L (P>0.05), L 1, ALL
# )L MTHFR C677T H1 A1298C [ 28 48 3 43 71| Ky
66. 33 %0 Fll 44.90% ,

1 ALL BIILEERE 5% [n(%)]

C677T A1298C

Eipl| n
cC CT TT AA AC e

fRfEAL 4313(30.23) 21(48.80) 9(20.93)  30(69.77) 8(18.60) 5(11.63)
FifEdl  3013(33.33) 18(46.15) 8(20.51)  18(46.15)16(41.03) 5(12.82)
FfEdl 16 7(13.75) 7(43.75) 2(12.50)  6(37.50) 8(50.00) 2(12.50)
% 1.18 8.08
P 0.88 0.09

2.2 TPMT KA /A4 98 ] ALL & JL TPMT
AT19G i f5 . AA BFAE TR 86 5] (87. 76 %) W AG 244



FTRES 2018 45 4 A% 47 A% 10 1

T (7. 14%) . GG 4 A4 R 5 ] (5. 10%), TPMT
G460A i f5 . GG BF A 89 5] (90. 82%) , GA Z 4 7
541(5.10%)  AA 4li &R 4 ] (4. 08%) ., A7T19G K
GAB60A 457 1 5 PR R AE A [m] I IR 43 4 b L e 22 S5 38
TGt 2gE L (P>0.05), L3 2,

K2 ALL 2 JL TPMT A719G.G460A
ERASMHI()]
A719G G460A
A
AA AG GG GG GA AA

PRfE4]l 43 38(88.37) 3(6.98)  2(4.65) 39(90.70)  3(6.98)  1(2.33)
HifEdl 39 35(89.74) 2(5.13)  2(5.13) 36(92.31) 1(2.56)  2(5.13)
EfEd 16 13(81.25) 2(12.50) 1(6.25) 14(87.50) 1(6.25)  1(6.25)
e 1.02 1.47
P 0.91 0.83
2.3 MTHFR EHNA 557 AR ER 98 f

ALL GBJLH o BB/ 8/ | L 2138 R AR A b 4
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B A0 A 1 4 B A 14 ) (14 29%), 51
(52,04 %) F1 78 i (79. 59%) , & 4= B B4 15 25
(25.51 %) JIFHE #3221 1 (21, 43%0) K ' B i I 1
36 1 (36.73%), C677T 4 SNP tHEALITE A B X
N LA 25 e TG B L (P>>0.05) 5 A1298AC i
PR /AR D20 B EE ] (28, 13%0) 5 T A1298AA A
AI(7.41%) 5 A1298CC HEH Y (8. 33%), A1298AA
9 R R A 4 A5 (9. 26 YO MR T A1298AC K 7
(43.75%)5 A1298CC JE[H Al (50.00%) . b4 22 7
WHE SIS EX(P<0.05), A AR NS
A1298C 45 SNP b 2 S ¥ LR it ¥ 5 X (P>
0.05), L3k 3.

2.4 TPMT ERNBSMAITFARKNKLE A7T19G
% SNP M LIT 5 A R RN LR Z T s &
Y (P>0.05),G460A £ SNP % # 3& R B J W 5%

S G F R X (P>0.05) . L 4,

* 3 MTHFR C677T A1298C BEEEHEEESUTEARREAX R (n)
C677T A1298C

g n

CC CT TT $ P AA AC cC e P
1ML/ el 2> 14 6 5 3 0.88 0. 64 4 9 1 7. 44 0.02
I £L 78 F AR 51 16 22 13 2.14  0.34 31 16 4 2.36 0.31
r PR 240 i 78 26 39 13 2.24 0.33 44 27 7 3.91 0.14
B AR 5 25 8 11 6 0.46  0.80 5 14 6 16.89  0.01
B 75 1 21 10 7 4 2.60  0.27 12 7 2 0.19  0.91
W 18 L 36 13 15 8 0.67 0.71 16 17 3 5.58 0.06

x4 TPMT A719G.G460A R EEMEENTEFARREMNXE (1)

A719G G460A

i H n

AA AG GG ¥ P GG GA AA $ P
/N U8k 2 14 12 2 0 2.01  0.37 13 1 0 0.81  0.67
IfiL 21 26 [ FEAIG 51 48 2 1 4.09 0.13 49 2 0 4.96 0.08
e KL 4 s /b 78 71 4 3 3.82 0.15 72 3 3 1.33 0.52
B AR 25 23 1 1 0.64  0.73 24 1 0 1.55  0.46
I 75 4% 21 20 1 0 1.75 0.42 19 1 1 0. 04 0.98
N 7B 36 34 1 1 2. 41 0.31 32 2 2 0. 65 0.73

3 3 T MP & il 32 4 i i ST R AE . MTHEFR & i iR

Fifi & A 22 3L R ) SNP A 5 00 & . ALL LY
AR S H 2 SN R R IE H 2515 8] KR E, %
i ALL HBLIb 7 250 5L R 2 B e N
ALL fRy7 A R b5 WG B9 1 H &R . o ik iR
MTX 2697 ALL (B Z 259, MTX 2 i iR 7 1k
N s TR B AR HE AR B A A L 2 R R
ARRAIE B MTXPGs, AT A 45 56 4 P40 i) — &0 12
)5 (DHER) B9 /E . fif DNA & 6l B 24 55 /9 dT-

PR ST A 4 7 FF 36 U 220 5 8 Ay 1 3 2
O AL 0 PR R 72 i b MITX . B i MTX
O B 3 2% 2 B L 5 MTHER #9245 4 5 2 %
P19, 6-MP 2697 L # ALL BOHC IR 1325 4
S 3o 0 OO R B 00 9 O G )
A5 I BELAE DNA A i 36 B0 40 1 0 5% 5040 L
Qe HATT T T 250 8 6-MP 1 285 QR Bt
I W 1 R (TGNs) J5 A i % 46 90 I 98 0% 1
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TPMT REHF 6-MP {1k 5% 748 S Jo 16 1 1 W 3% 16 AR i
Y1 NI FRARRR S TGNs K. W58 B R X 6-MP £
TR ALL s LAE {8 F bR 590 5 25 9 I TR 4ol il 4
FHAR 7840 1M 5 B % i A et e i L DU B H BN |
R 5 B2 W RN 22 S T2 D DR R 24 ) AR g Tl
2255 . TPMT j& 6-MP Qi i 72 1% 56 5 il .
W ZEBMEE ALL BILAA P R EOR B

WF 58 2 % s AS [R] M X f RO A N B MTHFR,
TPMT £ SNP 1) 5 A5 15 000 B R A7 AN TR . AR5
g g W], A ML X ALL # JL MTHFR C677T #i
A1298C B2 A5 # 3 i3k 66. 33 % Fl 44. 90 % . 5H 1
B AT O(H Ha S AR BF 5T A L. A BF 3% TPMT
A719G .G460A [z K4y 2k 12, 24% J% 9. 18%,
o TR A R BRI SO R ST  $ s RS [ b X
ABEAT R A SR iEE M R N AE 5. B T MTHFR 7
MTX 5 nf i 19 £ e & 2 59 fF i1, MTHFR
C677T F1 A1298C 2 /> F PRI s, 114 A% S5 AT o4 A% i 114 i
PE LTI MTX ey sk . i F MTH-
FR C677T Fl A1298C 5 MTX fbJ7F A KR S 14 3% &
AT A [ i 0 5, LTU 260 fiff 58 SR 677CT/TT 3
PRS2 ff ALL FR L H B a0 /0N i 3 AEG A XU RS 348 Jon s i
677TT JLPEBAH X F 677CC By A= AU, 5 805 BBt
K BT e 75 1E 00 XURS: o il B st L AR B 5 B R
CO7TT £ 3L AL H B MTX b7 A RN 1) 25 5 6
it g B S 5O AT B A A i g — 2
AT 5 K B A1298 AC H BRI /N AR i 2> 9 XU B 184
(P<0.05), KANTAR 2" B¢ i 7% 1298AC/CC
B S i - O = o L O P o P 181
MTHFR A1298C Z 28 AR ik F o 37 FH 25 g &0 iR
I3t & DNA A BN BUS 72 80K fff DNA & B 32 3
i I EA M PN S MTX e [ 40 i) = &0 fR 4% 1k ok
U I T EL DR e i s i A R R A Y IR S
AT 5 B8N T A B . H A BT 5T
A1298C SNP 5 MTX R B & M TG 5 2% A 627, A
WFoE on AT298AA Y ILFE B4 43 i KUBS: T B (P <<
0.05), S H M2 fF 58 — %, MTHFR A1298AA
B R 58 A48 ) ] R K A B IR B B Ol TN IR L G n e A
ey R A% R A FH A - R B0 22 1) DNA A T B AIG
KREAMER. AP5 8%, TPMT A719G., G460A £
SNP 54by7 5 A B A4 H B4 TG B B G B L 5 34
EUIR GRS R — 5. R AT X ) TPMT iy 3£ K
ZRMERREAFEZ . oAb, HXF 2 4 TPMT (11
2SI T R AT RE TR S 6-MP (R R X

25 iR, MTHFR A1298C f9 3L A £ &5 PE 7] g
s ALL BJLARYT B 30 A BRI, I R 36 97 B AT
% MTHEFR A1298C SNP (1) i i £ JL MTX
RIPIE AR R . [F i, o] 2% Xt TPMT H At 3 K

FTRES 201854 AH 47 A% 104

Z et — R, W TPMT 5 6-MP {Ly7 A R
PR SG A LR ALL BIL ARG TT . F &
SN Z BN ALL ALS7 ol i B A W25 B 0 . i 5
PP REEA G BT TR A 5T

S % ik
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