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Association between polymorphism of RADS0 gene and acute lymphoid leukemia in
children

LI Wen, XU Zhi-Liang. Department of Pediatrics, People's Hospital of Wuhan University, Wuhan 430060, China (Xu Z-L,
Email: zlx-rm@163.com)

Abstract: Objective To investigate the association between single nucleotide polymorphism (SNP) (rs17166050)
in RADS50 gene and acute lymphoid leukemia (ALL) in children. Methods A total of 177 ALL children from Wuhan
and surrounding areas and 232 healthy children were selected. The numbers of standard-risk, medium-risk, and high-risk
children were 66, 69, and 42, respectively. The genotypes of SNP in RAD50 gene were determined using PCR-RFLP,
and the relationship of the RAD50 polymorphism with ALL susceptibility and clinical risk was analyzed. Results The
genotype (AA, GA, and GG) distribution of SNP in RAD50 gene showed significant differences between the ALL and
control groups (P=0.038), and G allele was significantly associated with ALL susceptibility (OR=1.459, 95% CI: 1.034-
2.057, P=0.031). However, the SNP was not associated with the risk stratification of ALL. Conclusions  The SNP
(rs17166050) in RADS0 gene is associated with the susceptibility to ALL in children, but is not associated with the risk
stratification of ALL. [Chin J Contemp Pediatr, 2015, 17(5): 469-471]

Key words: Leukemia; RAD50 gene; Polymorphism; Risk; Child

P 2 I R G — RO R, a8 DNA, 4EfpiRAfaEmohae ™. e ki

LY LR R P, b P AR O A L 1 ot
(ALL) 297 JLEE I Y 80%!" . ok k22 () ift
FERW, WAL 5 AL T RE 5 R BB A 6 P
RADS0 F£ K, MRE11 & [ DA K NBN F [K 2 15 (1)
3AMEAAM MRN 514K, ZE G HRARBEN

[ Wik HDT ] 2014-10-28; [ %52 H I ] 2014-12-21
[fE# i | 285, &, BlEstsE.
EfFES | Rz R, B, FHEEI,

AR S AT S ECE AN A B 5K M B S PR
(AT-LD) , ARG Ie & A= i KU ), HLIE
&k Maria AFFE4H & B MRN 48 &4 3 A3t A S 3 )
e L MR AR OE ), N R WL RADS0 2£ [ £
APES AR A S PE A HRGE . A FT AT [ P

469 -



517 4 45 5 ) FE SR & Vol.17 No.5
20154E5 A Chin J Contemp Pediatr May 2015
HiX JL#E ALL B LAFREXT 4L, #8157 RADSO0 FE[K GTTCAATAACTTAATGGACTACAAAGC, K [

SNP 37 5 rs17166050 ( .551+19G>A ) £ A&M 5L
T ALL B9AHME
1 #ERSFHE
1.1 HFRITH
2012 4E 6 H % 2014 4F 6 H 7R B LEMEBL )
ALL BJL 177 B GE x4, 232 Z il LEAEN
XFHRAL, ALL 4L AbRiE: fF &R RS2 L
Bheg s f e ) JLEZ2MEMmE 4
MIFSITEW (B =)EITEHEZE) ) "i2Wih ALL
B IL; AFlY <14 20 XFHRAL I A GERRIE: 47
<14 %5 RKAREITHIILE, HRS RGN
I o

ALLAH, B 10441, 22 73 6, 4% 5 + 3 % (3
Fl: 31H ~112940H) o Rdd, 5 134 4,
298 i, IR S5£4 % (JEFE: 6 N ~11%)
PIALAEPER . AR T T i 2 R TG E L
(TR k= 2 ke i e e B 3 W BB

ALL 4, #rfe 66 ], rhife 69 i, &fe 42
i, Horp gl A 3 R PH A B B 60 1] (33.9% )
£ 4% TEL/AMLI 42 5], E2A/PBX1 6 1], BCR/ABL
8 f9il, MLL/AF9 2 5], MLL/AF4 1 {4, MLL-PTD 1 %,
1.2 RAD50 ERFE &M HH

B AR A i A5 2 0 4 L2 588 19 AT A &
DL s g B 22 Ae HLZ  x itbvE. P4l L 4%
HCHE K m 2 mL, A H By - 52007 il 42 09 7 ik 2
UL R 4] DNA, D)3 R 4H M A B 386 75 45 SNP
{7 4509 DNA F Be, &85 9043 % R IE )

CGAGAAATGATCAGTTCTCTTGG, PCR & 2 i 14
Z K 25uL, &4 10 £ PCR W 28 i 2.5 uL,
10 mMdNTP & & ¥ 1 pL, 10 uM 5] %) 45 1 L,
TAKARA Taq i 1 U; W 55F: 94°C 3 min FiiA8
P, 94°C 30 s 48P, 56°C 30s 1Bk, 72°C 30 s 4t
fifr, 335 AMEFR, S uL 573G H9 PR N DG
Hind T #E47E§UI LUK 5347 o
1.3 SFit=ah

K HI SPSS 16.0 A T B ARGt S5 0. it
BOFORER BRI A 3% (%) R, dE HECR
F 22 K5 T R ASEL = biifi2E (= s) TR,
P<0.05 HZERAGI2EE L

2 #R

2.1 RAD50 EEZAME ALL BtHX M
ZK 5, KIS Hardy-Weinberg i34
et 3 FPIERAL A AE ALL ZH A0S BR2H 2 [H] 22
SR (P=0.038) , i ALL 41 G %47
LR AR X RRAL, Ui G ok ) SR AR S A
( OR=1.459, 95%CI: 1.034~2.057, P=0.031) ;
H GA DL GG JE PRI AL ) XU 73 312 AA BE PR LAY
3.273 53384 1%, WL 1.
2.2 RAD50 E£E 75145 ALL g K f& B & A48
KIS

PAHR & 4 2 % (OR=1.000) , 1G4
GG B A L S5 fE A L 22 R B4 it X
(P=0.708 ) , mfadl ShrfEdm b2 I Jesgeit
X (P=0.209) , L2,

&1 RADS0 EEZHMS ALL BMEXHES
13 - FL[R Y S
AA GA GG ©

Xof HRZH 232 18(7.7) 77(33.2) 137(59.1) 351(75.6)

ALL 21 177 4(2.3) 56(31.6) 117(66.1) 290(81.9)
P} 6.552 4.662

OR (95%ClI) 1.000 3.273(1.051~10.050) 3.384(1.256~11.675) 1.459(1.034~2.057)

P1E 0.038 0.031

470



FITEESM
20154F 5 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.17 No.5
May 2015

£ 2 RADS0 ERE&FMS ALL IR R FEHIFE %

[n (%) ]
G % GG GA+AA  OR(95%CI) P
e 66 41(62)  25(38) 1.000
il 69 45(65) 24(35) 1.143(0.567~2.307) 0.708
EfE 42 31(74)  1126) 1.718(0.735~4.016) 0.209
3 itit

F 5 e L3 PP di i L B — o e,
FHAZRL BT DL B oy F A2 0 5 i R AR 22 B
FEAEGL AR S (oI Ps DR i sl EE 4 )
TE AR Y 2435 3L R 2H DNA F45E BUk T DNA #1453
J% ( DNA danmage response, DDR ) ', DDR J&—
ANDIREPER MG, WFEE S S . Al 0E R 4%
DL K DNA 142 %53 #2 . DDR %1% DNA WUk Y
WS e f6s 52, %0 AT LA BEL 1k A P R DR 4 A i
DA RS RE B 1 & A4 ™ 1t RADS0, MRE11 L%
NBN ZH i) MRN & & 142 DDR S (4% 0 2 1
WAy, HWFEFEI] DDR A SR FE N & A 5 n 4
A AL ) B DA S At = Epe ) & R P

RADS0 JEH T 5 S YLk 5q31 XA, %5
[H 4 5 i 2 1 5 MRETT DA K2 NBN 3 P4 4 B B 26
FHZLR MRN &G4, 1B 30E DNA BYZRE,
Xof 24 A 5 DR £ R Hes b (R A T T L A
7% 26 W RADS0 5 K SNP {3 /5 (rs17166050 ) G %5
173 K 5 70 B TR G S PR AR G s HAA AR &
PR PR 5 A0 3 LA 1) RS 38 1

AL R BR, ALL BILEH GG HH R
W L T RE A, HAR X F AA LR, GG
FLPR RS BB L AR ALL 19 XURS: $2 /5 T 3.38 4%, 4
% SNP 37 5, (1) Z2 25 PE 5% i RADS0 170 1E 5 /19 T
. Mosor %5 N HF 5¢ % L, SNP i s rs17166050

(c.551+19G>A ) 1) A 8540 36 X n] B AIK AR 1l
(RS, ARAFF R 45 5 2 — 3. 1% SNP i s T
RADS0 & 4 5 N & F b, i 8 28R REY
i 2% 3L R 5 S A RNA OB 2 7, (HEAMIF 5T &
WESTZAL AT RNA BT A, G Al A S5 3%
PRI S RNA K —30"); {RXF RADS0 SEH 13
AR A G HN M) RADS0 ik T
A HEA, HEI S 2R3 RADSO ] BB 5% Ml MRN

471 -

BAEWRIEN, DNA ZIARELAHER, FEEH
K.

HRAE 58 AR AR . IS I I PR AR A5,
1A% 2 R DA R R T RO AL, AR LRI
Iy RbRIE . AR fE 3 RIS AL AR SE K R
RADS0 H£ R HiZ A7 5 GG LRI ALL HLiE &
PR B, M FARfE L, GG &AL E fE X
Bt T 1L718 4%, (HiZgsie ARAG IR X,
S I B R ARG — 2L B IE

Zi b Br iR, RADS0 3 A I %) SNP fii 55
(117166050 ) 1) A& AT g5 30 = h b X L2
ALL [ G ARG, ML v 75— e .

(& % X #]
[1]  Pui CH, Relling MV, Downing JR, et al. Acute lymphoblastic
leukemia[J]. N Engl J Med, 2004, 350(15): 1535-1548.
Chatterton Z, Morenos L, Saffery R, et al. DNA methylation
and miRNA expression profiling in childhood B-cell acute
lymphoblastic leukemia[J]. Epigenomics, 2010, 2(5): 679-708.
Williams GJ, Lees-Miller SP, Tainer JA. Mrell1-Rad50-Nbs1
conformations and the control of sensing, signaling, and effector
responses at DNA double-strand breaks[J]. DNA Repair (Amst),
2010, 9(12): 1299-1306.

Kuroda S, Urata Y, Fujiwara T. Ataxia-telangiectasia mutated

(2]

(3]

(4]
and the Mrel1-Rad50-NBS1 complex: promising targets for
radiosensitization[J]. Acta Med Okayama, 2012, 66(2): 83-92.
Travis HS, John HJ. The MREI11 complex: starting from the
ends[J]. Nat Rev Mol Cell Biol, 2011, 12(2): 90-103.

Mosor M, Ziolkowska-Suchanek I, Nowicka K, et al. Germline
variants in MRE11/RADS0/NBN complex genes in childhood
leukemia[J]. BMC Cancer, 2013, 13: 457.
iR oy ) UR A S B2 . )L S bk EL 20 A 1 M 12
JrE (R =BITE S (1], PARLBHRE , 2006, 44(5):
392-395.

Berardineli F, di Masi A, Antoccia A. NBN gene polymorphisms

[3]

(6]

(7]

[8]
and cancer susceptibility: a systemic review[J]. Curr Gemomics,
2013, 14(7): 425-440.

Jackson SP, Bartek J. The DNA-damage response in human
biology and disease[J]. Nature, 2009, 461(7267): 1071-1078.

Onnie C, Fisher SA, King K, et al. Sequence variation, linkage

[9]

[10]
disequilibrium and association with Crohn's disease on
chromosome 5q31[J]. Genes Immun, 2006, 7(5): 359-365.

Damiola F, Pertesi M, Oliver J, et al. Rare key functional
domain missense substitutions in MRE11A, RADS50, and

[11]
NBN contribute to breast cancer susceptibility: results from a

Breast Cancer Family Registry case-control mutation-screening
study[J]. Breast Cancer Res, 2014, 16(3): R58.

(ARSCHAH: X5H])



