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[ E] BE SR RBREA SRR S, 16 it N RAESE 0 K A R P i A TR sz
BIAAMTREAL, NRAMPY JER 235V AT RES 54RO B0 S0 o ZWTTEIRIT NRAMPL JE IR 22354k 5 v B DU L 2545
e PR A G OC R . iR B4 2005 4F 1 F % 2008 41 3 J bt L3 B Bedioia i DU L3 454 A 130
1, 73 3% 390 BISNRIAR ARG JLHE , 2 BRAR IS PR | RO A K3t DX 55 95 (9 L EAT IEC . AT PCR-RFLP 3475 8%
Jr9HI%F NRAMPL &R INTA FiI DSA3N 37 15 2 351k 5 LB 2 BTG i . 888 NRAMP1 k[ D543N
{7 A S RIBE DRI L (G/A R A/A) B3 Jp I 41 (34/130) B S T X R4 (66/390) , 22 53 3% (x* =5.349, P <
0.05;0R=1.74,95% CI =1.08 ~2.79) ; INT4 L i A GEI #2257 o M A RPERI A0, 7R DS43N i fi A8 5
AUSE DRI RIAE S ()20 2 S8 L (16/52 ) Wl 2 F 3 HRZEL(21/155) , 22 5347 31 (x =7. 866, P <0.05,0R =2.84,95%
CI=1.34 ~5.99) ; il Bl 2H ity 55 58 L (18/78 ) Fixh B (45/235 ) 2 8] 22 57 JC . 35 5 INTA 37 5. TG 53 3 2 2 4
B 2E5%. G5 NRAMP1 JEP DSA3N i 548 55 5 vp [ DU )L 3 45 400 2 AR A A A5G 5 DS43N iz 5 G/A il
A/ ABEDR TR AT 2 v DU L EE S5 B0 114 ) SRR R B, NRAMPY 732 5 UL DRI R 61 gy e S50 4 2 B A5 B0 o
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Association of NRAMP1 gene polymorphisms with the susceptibility to tuberculosis in
ethnic Han Chinese children

JIN Jing, SUN Lin, JIAO Wei-Wei, ZHAO Shun-Ying, LI Hui-Min, GUAN Xiao-Let, JIAO An-Xia, CHI Wei, JIANG Zai-
Fang, SHEN A-Dong. Bejjing Pediatric Research Institute, Betjing Children's Hospital Affiliated to Capital Medical Univer-
sity, Beijing 100045, China ( Shen A-D, Email ; shenad@ sohu. com)

Abstract: Objective Tuberculosis is still a public health problem. Host genetic factors, such as polymorphisms in
NRAMP1 gene, may play a role in the development of tuberculosis. To clarify the effect of NRAMP1 gene polymorphisms on
the development of childhood tuberculosis, the association of NRAMP1 gene polymorphisms with susceptibility to
tuberculosis in the ethnic Han Chinese children was investigated. Methods From January 2005 to March 2008, 130 ethnic
Han children with tuberculosis (TB group) were enrolled. Three hundred and ninety hospitalized ethnic Han children for
physical examination in the surgery department were used as the control group. The controls were matched with tuberculosis
children by age, sex and area. PCR-RFLP analysis was performed on DNA samples to identify allele genotypes of INT4 and
D543N in NRAMP1 gene. Genotype frequency differences between tuberculosis patients and controls were analyzed using y*
test. Results No statistical difference was found in the genotype frequency of variants G/C and C/C at the INT4 locus
between the TB and the control groups. At the D543N locus, the frequency of genotype variants ( G/A and A/A) was
significantly higher in the TB group (34/130) than that in the control group (66/390) ()’ =5.349, P <0.05;
OR=1.74,95% CI =1.08-2.79). When stratified by sex, differences in the genotype distribution were observed only in
females at the D543N locus, which the variant genotypes were higher in the TB group (16/52) than in the control group
(21/155) (y* =7.866, P <0.05; OR =2.84,95% CI =1.34-5.99). For males, there was no difference between the TB
and the control groups. At the INT4 locus, no difference was observed between the two groups in boys and girls.
Conclusions  Genotypic variation at the D543N locus in NRAMP1 gene may be associated with susceptibility to
tuberculosis in ethnic Han Chinese children. Variant genotypes in NRAMP1 gene (G/A and A/A) may be susceptible

genotypes to tuberculosis in ethnic Han Chinese children. Girls with variant genotypes were more susceptible to

tuberculosis. [ Chin J Contemp Pediatr, 2009, 11 (4) ;283 —287 |
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ZE %R (tuberculosis, TB) 2 45 #% 4> B #F
( mycobacterial tuberculosis, MTB ) J& L fiff i, & 2A—
AR G IE T N BUIR Z RPN . S5 &
A R JEFI PR EE JRy , AN 320 I AR 1) 2 ) AR5 ]
R, b 520 G R R ., 2Ry
/3 NIV 3 5 8 03 AR T, AFLRR e AR PP AL
1710 % R I RAEAR B 4 e 3/ 1 i
T AE MTB JEY J5 S5A%00 1 A A e v ke B A
o VMEZSRIR T 32 28 rP A B0 T SR R R
XoF AR IS | T AR BEAE N IR IS i) i
16 3 o) AL RS B 1 R AR R P AR 48 2
AT A

FURTA S5 A% 138045~ 5 Tt 22 TR ke
SER LG A ZE E 4R 2L (human leuko-
cyte antigen gene, HLA) (3F HLA L P A2 Horp
4F HLA B 4% A2 B ARHRPTAH 5C B i 4 i 25 3
1 3 A (natural resistant- associated macrophage pro-
tein 1, NRAMP1) 442 D 2RI K (vitamin D re-
ceptor, VDR) H & bi45 G ) BE A 5 JE A ( mannose
binding lectin, MBL) %, J.F7 NRAMP1 X 2 A2k
i FE RSN Z —

1998 4£ 15 K4l 1 N NRAMP1 B ( X FR
SLCUIAL JEP) 5 25 s 2 BRI AR DG LK™ 15 2
WH5E R NRAMPL B[R 5 NG5 AHOC , 4R % L
PERILE I NRAMPL 22 350k 55 45 00 5l
ILE R SPBORTS 5 MAE], JLE SR IEIR 2 7
T 5 NG A AN [R), 58 i B  AR 2o R0
NRAMP1 K 22 35 P 78 L 28 45 4% 00 ) IV vp (9 4R
A2 T i s o i & Ll . H TR G L
HLENG 515 T NRAMP1 R £ 257k X 1E 1 B 5%
AR, ] L2 25 R0 4 AR S WF 58 H iR DLARGE .
AT NRAMPL R 2385 5 b B 30K L=
S5 Ty M R AFAEAR G, LAWI T NRAMP1 JE [
Z A MELE L EE R A0 b ke i 4 T, DT Dy 3¢
FE 45 A 1 BT R B I8 B

1 ##57%

1.1 #HRIR

W4 : ok 2005 A 1 H 3 2008 473 Hdbnt L
R B 1 LI 25 %0 L 130 4], AR 48 I K 2%
O E R KRR A2 N LSS
0T ORI R IV R A8 B R R
e Al B33 100 3 59) 45 AT RE S i) B SRR A PR 2R 5 L

G S PN Es 1 8 27 0], SR PRI R R A (4

ARG R A S Il AR 2542 O 1 91, A5 e 12 ).

XTHRAL : A eI st LB E BT 121 T4 EHF
ARETE A L3, 4L 390 i, H BRAR IS PR | R
DL K 1 [X 555 191 2H R AT DU, X 28 M A A A AL 5
H,PPD fifiZh ) <5 mm, BEAE O 45 4000 S0 1 45 00
Fefihsl o AWM T EESERRAE AL s LE BE B
T R SFE, A TR AR L8 T AN
&
1.2 ZEHHE
1.1.1 K48 DNA #2530 HUEDTA Hus i ik
I 1 mL, F Qiagen 41l DNA $2HA 7] & ( QIAamp
DNA Blood Midi Kit,Qiagen, Cat 51185) $ZHtIEH 2H
DNA, —20°C %A%«
1.1.2  PCR B & B MR M W by B if 4L 75 HK
NRAMP1 JETRI LS - T 56 R 2 28 4 fr . H
HIfiRiE NRAMPL LR 4 A~ 22 M A7 A5 5 45 %00
Gy RMEAR I, 43 A F 5 )i 3 FIX A GT A
(GT)n A FEE VN & F X1 G—C bl 3L i
(INT4) , i F 3"%i50 15 JME T G—A PARILE
#:(D543N) F1 3"JE B X ) TCTG 2 (3'UTR)
WFFE S 57 3t P A5 1 B 37 i R A2 a5 43 1t i
Bt AT ST S INT4 £37 5 F1 D543N
P TR 2 2R 5T o

SR CHR BT NRAMPY JE[K 5|47, INT4 fif
J B9 K : CTCCCTGCCTCCTCACAGCTTCT, T
W54 : CTTGGGATGCCCCATGTGAGA , 3 H8 H- Bt
KN 247 bp, LAFR I N Y EE Apa T(NEB, Cat: RO
114 V) ], D543N {7 &5 F 5190 : GGCATCTC-
CCCAATTCATGGTTG, T % 5| # H: AACTGTC-
CCACTCTATCCTG, 3 #8 F Bs Kk /N Jy 245 bp, LR
PE N VI Ava II( NEB, Cat: RO 153 V) #E47HfH] .
PR R = Sub B A5 . BV 5 T 2% B s Wi e i
LUK, F T L R R
1.3 NRAMP1 EFE & 3514 R 0T

INT4 fi 53k G/G I, JC Apa 1 Y7 55, B V)
JEATE R 247 bp B sl C/C B, BV IS 77 A
153 7194 bp PiA R Bes sy G/C I, BV fe 7 A4
247/153/94 bp 3 4~ F B D543N v 502 G/G i, LAFR
HIE NI Ava T Y, 724 126/79/40 bp 3 4~ 4
Bo, #7 R A/A A 205740 bp WA B, #7h G/A
A P24 245 bp F1126/79/40 J 4 DM BE(E 1),
1.4 SitFEaE

K H SPSS 115 BRAEHATGE 1534, Jod B L R XF
PRI SRR3R X K3, 371847 Hardy-Weinberg
ARSI, P <0.05 A 2 R A SRR XL
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1 M GIG  GIC  C/C ERR R 1iINE I
2 NRAMPl ERE &M SILESEZR S BIEXE
INT4 D543N
LRI
YR B XPREZH A2
G/G 287 89 G/G 324 96
G/C 9 39 G/A 60 32
00 c/C 7 2 A/A 6 2
300 == G/C+C/C 103 41 G/A+A/A 66 34
250 At 390 130 390 130
200 HWE® >0.05  >0.05 >0.05 >0.05
150 OR" 1.28 1.74
’ (95% CI) (0.83 ~1.98) (1.08 ~2.79)
LY eRic 1.281 5.349
P >0.05 <0.05
a: %2l Hardy-Weinberg 15t f% - i £ 56 1) P {E; b A8 5 3 P Y
(EIEZA Rl A A 1) 587 AR SL A EL A I i B, O IR
95% W {5 X [A]; ¢: A8 S ALK (UG A4 RUR A& A S 80 ) 5 1 # B
A 7R PR RS 234 LRI (L
2.3 NRAMP1 EEZ M SILELZRAHEXE
500 S
300 JLEE 25 K% 9% s ] 41 INT4 {37 5 G/G, G/C Al
200 C/CRAM A 5 68.5% (89/130) ,30% (39/130) Fil
1.5% (2/130) ; %} B 4H INT4 £ 5 G/G,G/C Fl C/C
100

D543N

E1 NRAMP1 E[F 2 Mi& PCR =Y REBYI=W
B 2%ERAEHE SRR B Ik 45 R M. DNA #ifi. 1:PCR ), 754
BIR/AN. 6/G,G/C,C/C A HIFTR INTA fi7 5 i = FIIEFEE G/G,
A/A,G/A 43 7R DS43N 4511 = Fh LR A

2 #R
2.1 WARKRBRILEK

B H 5.7 £4.6 2 B2 iy 78152,
XN 5. 8 £4.1 %, B 4 iy 235+ 155,
2 X" RS UL TE AR 0 B M A B 1 2 57 T S
(1),

x1 FAELREERLE
i ezl (% ) A1
4 1
aa O L 'S (% ,x+s)
YTHRLZL 390 235(60.3) 155(39.7) 5.81 £4.07
S 130 78(60.0) 52(40.0) 5.72 +4.58
2.2 NRAMP1 % F 285 % % £ F $1 % Hardy-

Weinberg iz & T #4056

JLEE 45 4% 955 19 4L NRAMP1 3% [H 2 /o p5
BB 2R | 45 Hardy-Weinberg - i £6 ] 15 2H 2 15 &
Hardy-Weinberg jit {5 (P > 0. 05) , i 4 A A K

FLRRIK 5 73.6% (287/390) ,24. 6% (96/390) Fi
1.8% (7/390) . |1 TFalif 78 LR R C/C A5 A4
15, FER B R 2 B, 3% KBk C/C 5 4%
BARFIER T G/C A I —2L, BIAS Sk R R o
{20 55 0F B ZEL S DR RO RO A5 HEA T X 4630 ) B
1.281,P>0.05,Z % HH A (C/C + G/C) 547l
(G/G) HLA M AR L (OR) g 1. 28,95% W] 5 X [i]
(95% CI) # 0.83 ~1.98, 2R REME(F3) .

L 45 195 95 19 4. DS43N {3 5 G/G, G/A il
A/A FERBZ 5 73.9% (96/130) ,24. 6% (32/130)
F1.5% (2/130) ; %t BB 2H D543N i 25 G/G,G/A Fi
A/A BRI L 83. 1% (324/390) ,15. 4% (60/390)
FI1.5% (6/390) . #lig7s SRR A/A 16515120
HA 2 5], 4% A/A JEDRI L5 G/A JEDR R4 o —
2, B S5 T DR 05 1] 2 5 o R 2 R R A5 5
fi4T X K, x* =5.349,P <0.05, % 54 B
Ph AR (A/A + G/A) SEFAER(G/G) Bidl
OR{H N 1.74,95% CI }j1.08 ~2.79, 2R H &

HX(E3),
2.4 MRI% NRAMP1 ERZEMEILELEZR S
AR

PRSI X NRAMPY JE[H 22 354k 5 L # 454 ) &
PERFENE 34T , 78 DSA3N A i 748 S U 5k (R B 7E g
P 4% (16/52,28. 6% ) BB i T4 R 4H & 4
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(21/155,12.4% ) " =7.866,P <0.05,0R =2. 84,
95% CI=1.34 ~5.99; [ 75 95 151 £ B 7% (18/78,
23.8% ) Fixt BRAH 55 % (45/235,18. 3% ) Z ] 22 &

®3 M NRAMP1 BEE S5 S L EE RS R0

WA B EM  =0.562,P >0.05,0R =1.27,95%
CI=0.68 ~2.35;INT4 {35 T i I 430 2 4 %95 5
AR EME(F3) .

()

o INT4 D543N
%\%ﬁ 5 A 7 A
WAL Pl WRAL A WAL mP | ARAL i
FEP G/G 172 55 115 34 G/G 190 60 134 36
G/C+C/C 63 23 40 18 G/A +A/A 45 18 21 16
it 235 78 155 52 235 78 155 52
OR {H* 1.14 1.52 1.27 2.84
(95% CI) (0.65~2.01) (0.77 ~2.99) (0.68 ~2.35) (1.34~5.99)
X2 {El’ 0.211 1.498 0.562 7.866
P1{H >0.05 >0.05 >0.05 <0.05

a: AR SR R (A 2 B B ANl 5 S
) 5 BBF 2R YRR D R 3 A LU

3 i
SEN%IE R R 2 N R A RS R, R0
A S AN PR 28 520 25 200 s LA, 1 32 5 Ik 3k [
LSRRG I R A R R LR E EEAE M. L
5 M AENUR G R3S J7 A AR, K
PG LSS o g B N 2 A5 LS5k
HURBRIRR AR T E—2 1 ) L S5A%0% &N
BLAR , 1 BN A B A5 R B i s, e L EE 2
KR PG |, Db JLTE 25 R0 1) R A

T 3 E W20 B R I S5 A% S BT TR AN T
55— B RBH R, 2 AL AAR G 5 N 285 1) 3 BEAKNE 4
MU R GL EE  RFF TR G, 1 S w1 3 B W 4 g it
BIFEAEWE , 3 o W ARV ARG SR T A
IEHIEAE S 20 7 3K, ok 28 KB 0 45 4% 53 4
FFARTEAIME AR K, R B, Rl R o 1 9 1 X+, ol
RN M SR IEAERGLETRAT T LR 25 M, i — 25 B ]
FERKMAN M EEZ BT . I, 5 E g0
AEAH I 11— Z2 91 3k DR 228 0 1l M 45 A% 9 2 IR DR B
TS5

NRAMP1 H: R Je: NS489 £ 32 A 40k ik i (X
Z—, NRAMP1 &R B % 50 B 2 0 T A 4 a4k
2q35,% 12 000 bp , A 15 NMET, 4ifs— 550
DNEIEREH . AB NRAMP1 & 13 F 84 T
L 0 5 2 e Y R, A L 0 e e AR
Ja T ) 5 I 2 B , 38 3 e A 8 Y A TR PR 5
Sk B B A s A g g 1

TEXT X HE e A RE B — A REEA B 58 Bt
NRAMP1 JE[H £ 25 Mk 545 B AR o6, fe R
shEN  H AN BRI R BT LSS,

) L M A R DN B LA LA LE , () PR 95% AT A5 DX IR] 5 bo 8 S 0 A Y (4 2 B TR 4045 748 S5

BRI SR NI 3 O NI = Pk ) N D O A
OB BB P A R IR R A 2538, 43 B vl A2
P22 S al REAR e B 10 25 TS, WL B S5 R F
FAE R, NRAMP1 BN 5 LB 45 %0 A % V1 %
LTI B A K ) L 4 G AL 5 AR I ST AR AR
/b B Bt [ P RS

AWFIE R, 76 L E L5 % T NRAMPL 3£ 1
D543N fi f KL B G/A I A/A 75 SR 5L R R g
128 W B 5 7 X IR 4, 3278 DS43N i 45 G/A Fil
A/ AJERIR AT e S J LB S50 1 5 ISR DR R . k1)
LT 5% 00 25 4% S JROMEL ™) A B ¢ v 485 0 1R L
D543N {ij 5 A7 S RISE R R A 7 L %R B B 1
TERA WL 1%, e B el B2 3 n g
DRl 32 S A% 14 5 S, (EEC ML AR A 15 Tk — 28
WFSE. BOAZE RT3 R 28 5 nig vl
RERh TLE B, ok ) 2 S Bttt 7 R A1, 3K
TWEAARRE R R 1 B 2, R R KT, (H2
AWFTLHRE 14 % LT RYLE , B S BUR N bt 5
REAR I B 22, RO, ik 0 45 42 5 e A D 1 24 BT
R T B — B W IEAESE

NRAMP1 JE P DS43N 1 5 2 254k 5 L 2 25 4%
i 5 A ¢, B AT I N AT RE R NRAMPL 3
DS43N {7 A8 5, S Bl A <F L R 1 el 2, AT fi
SN TR R S RE BB R A E M, T R
NRAMP W] R S350 T L W20 ) L PR 285 A 43 B 1
35 S BE 1 RS , (SR AT T i, W 5 R T 0
THBRAE ST TR, T 2 1 S5 4% 0 BT TR AE AR T 0
R, LR S D RE AR T B, S8 gh B kA, (1
NRAMP1 JEF WY1 D Ak H T A 4005 48, T
X HIIRERE BT , LU B2 5L R 2 A5 o A 2
T 5 S S WA ) HE A B
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