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Abstract Objective  To explore the association of P2X, gene polymorphisms with the susceptibility to pediatric
tuberculosis in Chinese Han. Methods  Genomic DNA was extracted from peripheral blood by EDTA anticoagulation , using a
standard salting-out procedure. The concentration and purity of DNA were estimated spectrophotometrically. The 1513A/C
polymorphism was detected via RFLP, by using the restriction enzyme Haell. The polymorphism at position —762 in the promoter
of the P2X; gene was studied by allele-specific PCR. Products were run on 1. 5% agarose gel stained with ethidium bromide,
whereupon it was visualized using an UV transilluminator. Statistical analyses were carried out using SPSS software, version 11.5
( SPSS Inc. , Chicago, 1L, USA ). The Hardy-Weinberg equilibrium ( HWE ), which indicated the absence of discrepancy between
genotype and allele frequency, was determined for both control subjects and patients. Overall genotype frequencies in each patient
group were compared using a 3 X2 y° test, and a 2 x2 x’test was also used to detect any significant difference between the two
groups in terms of allele frequency. Patient and clinical information was collected from patient files, and all participating subjects
and parents gave written, informed consent. Results  From Jan, 2005 to Sep, 2008, ninety-six cases of pediatric tuberculosis
admitted to Beijing Children’s Hospital were identified by clinical manifestation, culture and X-ray results, and by other means,
including forty-one active pulmonary tuberculosis and fifty-five extrapulmonary tuberculosis. Three hundred and eighty four
children, who were inpatients children for physical examination in surgery department, were collected as controls. The mean age
was 5.5 years old ( SD: 4.5; range: three months-15 years old ) for patients and 5.9 years old( SD: 4.0; range: three months-16

years old ) for control subjects. All controls were matched with tuberculosis patients by age, sex, and area. Members of both patient
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and control groups were of Chinese Han ancestry. The genotypic and allelic frequencies of two different SNPs of the P2X, gene were
analyzed. The frequencies of the alleles were found in HWE. The frequency of A/C and C/C genotype at the 1513 site was higher
in tuberculosis patients( 38.5% and 8.3% ) than in controls( 31.0% and 11.5% ), but no statistical difference was obtained
(x> =2.306,P =0.316 ). Similarly, the frequency of 1513C in tuberculosis patients and controls ( 27. 6% and 27% ) had no
statistical difference ( x° =0.033,P =0.856 ). The frequency of C/C genotype at the — 762 site was high in all the subjects
enrolled( 56.4% ), while the frequencies of =762 C in tuberculosis patients and controls were 77.4% and 71.7% , no statistical
difference was obtained ( x* =22.670,P =0. 102 ). There were no significant associations between each of the genotypic or allelic
distributions and pulmonary or extrapulmonary TB. Conclusions The 1513 and - 762 polymorphisms in human P2X, gene had
no association with pediatric tuberculosis in China. Although the mechanism of protection or pathogenicity by these genotypes had
not been fully elucidated, we considered these apparently discrepant results to be of interest. Individual SNP within genes varied
markedly among different racial groups, the number of subjects enrolled was different, the P2X, receptor gene was not the major

gene to produce a marked effect. Thus, further studies are needed to clarify whether the polymorphisms in P2X, gene is associated

with tuberculosis or susceptive to tuberculosis.
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FEPRIAE HLA L J5 3 AL P2X, ZAK( P2X, receptor,
P2X, )RR N HARIRYUAH S B WA I 28 1 1( natural
resistant-associated macrophage protein 1, NRAMP1 )4 A | 4k
A K D ZAR( vitamin D receptor, VDR )3 K | H 445 A 44
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I 25.4% o KT, X4k % 0 w5 28 KRN0 9 B 9% 42 B,
—T62CH DA A1 23 I3 A A Ak BE ok R 2 R 45 A% 0 4R 8 K
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AW P2X,HE D - 762T/C FI 1513A/C 7 A 3k
FE500T AR P2X, B 2250 5 U0R JLE A5 B o) 1Bt i
AR P W P2, DR 2 LB S5 006 005 H e 1 4
FH L R B0 s JXURS: 3 413t 1% 75 SRR , S 8528 BB iR
P

1 5%k

L1 JLESIR IS W B AN ARRAEC IS AL ) 5 B 27 A6 U
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1.5 S EAA
15,1 IMARASRAE N AT G AR B i 2 mL,
EDTA HiiE, - 20°C P77 -
1.5.2  FE[R DNA #2850 SRH A Miller Eh A7 26 547 3
[KIZH DNA 4250, % T TE ¥, BT 320 DNA R B2 H 40060k
FEHHRSE , T -20C % Aff o
1.5.3  P2X,3EHNZEMES T
1.5.3.1 P2X,B:P 1513A/C S 2 B0 RIBERA
At SN - PR B A< B 2 254 PCR-RFLP WY 7 ¥k R4 7
o, 51 et 22 S0kl 16 1
WS N :5-AGACCTGCGATGGACTTCACAG-3'
RE5144 :5'-GCCAGGTGGCGTAGCACCTG-3'
PCR 4" 44544 :95°C BIAEHME: 3 min,94. 5%C 45 5,65
1 min,72°C 30 s, 3t 3 AME3F;94°C 50 5,64°C 45 5,72°C 30
s, 36 3 MIEFR;94°C 45 5,63°C 40 5,72°C 30 s, 3t 30 4~
W 572°CHEAH 4 min. Y0 A B BE S 316 bp, DA il P
YA Hae 1 ( Promega, 3[® )37°C @) 3 h J5 74 1. 5% B
JRARHGE FC FiL ok , Yl T S PRI 7R
1.5.3.2  P2X, 4R —762T/C f A2 M0 R 2
RS PCR ik alEA TR, 5 1435+ 2% SCHRT 10 1,
S5 53 50 -
P2X,3: E¥#:5'-GAAACAGGGCCCTGGGTCCTC-3'
P2X,4: Nl 5 -TGGTGGGGGTCGAGGGGC-3'
W53 0
P2X,5: Fi# 5'-GGTGTCCCTCACTGAATAGGTCAAT-3'
P2X,6: Tl 5'-GGCAGTCCAACAAAGTTAGGTTTG-3"
PCR #4554 95°C BUAEPE 5 min,94°C 20 5,65°C 30
$,72°C 30 s, 3t 10 MEFF;94°C 20 5,63°C 30 5,72°C 30 s,
30 AMEFF;72C HEM 10 min. §HI=HT 1. 5% S8
BEIBEHL UK , HAS S BT A DR R 5
1.6 P2X, 5L K 22 A5 00 07 TR 40 245 SR i Ao
FEATAEGE P2X, ZED O s A I T, AR 48 X R AL A
FIHEBRFRAE L BUR G147 P2X, I8 2 250 704 LR 56, AP
FEHL S 22 SCHRL 11,16 TE MR A P2X, TR 22507 45
PCR K BEYIF ok I B 1) 1A B, P2X, 3£ 1513
Bl AZA B TCRFUIAL A AEAE , IR 1 Y VI A Hea 11
VIEATS N 316 bp Jr B, fin 44 h A/A FEDIAL; (8500 C/C
i, ﬂi&}t}JF;‘ﬁét 199 FiI 120 bp 2B AN C/C %H

AN T T ABESE

unZ}J A/C %Hﬂ: !ml 1B Fﬁm,mx&ﬂ -762 {v.,-.’i
S C/C HF,PCR 724k 373 1235 bp, 544 N C/C SL DI
ZALE R T/T B PCR 7= #) 2 373 Fl 186 bp,fx 44 T/T
R 32405 550 T/C B, PCR 7= 44 373,235 i1 186 bp3 4~
R BE A4 T/C SN,
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AA AC CC PCR Marker TC CC _TT Marker

1513 site o

1 P2X, REABFMIR PCR REEL)GHXE
Fig1 Gel electrophoresis of the PCR products and their

-762 site

restriction fragments of different P2X, polymorphic
sites
Notes: PCR products of the two polymorphic sites were consistent with
expeclancy, genolypes were confirmed by gel electrophoresis after

digestion with restriction enzyme.

1.7 Siitegors: SR SPSS 11,5 B IEFT 45407, 3t
PG 151 2L Rt 2 R DR R R 7 B DR EAT xR
IF3E4T Hardy-Weinberg P A #6:0 .

2 HBR
2.1 EEER
2.1.1 JABIA 2005 4E 1 H % 2008 4F 9 H A K25 0%
L 96 1, 55 53 4, 2 43 {5, P HIFEW (5.5 £4.5)% .
LH AU BRI B 10 B1C 10. 4% ), B2 450G 5L
LA BRAEAR AR 2EAR AT G 52 I PPD R I BR 12 W7 45
L 86 Bl 89. 6% )M IRIZWIHGHI. 24 i 25.0 )H
AU R A0 HE T L 4 2% R 9 A5 45 A% bl REIR, 34 )
(35.4% ) S AR “F ¥ 4% /R A7 B0 RS 25 855 R B, 57 11
(159. 4% YA SR B Il s 35 4] (36.5% VA BCG 42
Bl ,70 6 ( 72.9% )PPD S TS =10 mm. 16 214l 45
AR 41 515 il SNES G T4 55 1], He ep 45 4k i s ¢
34 ) ZERAERIE R 5 ) EEAZTEIE BEAR 4 6] 4 B HOME
L5005 8 O B A 2 Bl RO R 1 BRI RS
Zhak 1 ).
2.1.2 XA RIS LR E BT 12T A EFFE AR
I AL, 3 384 4], 5B 226 i, £ 158 4l ?lﬁﬁﬂfﬁ
(5.9 +£4.0)% , FELRT M A N EFIF R 55
SRR
2.2 FEDR SR T L K AR Hardy-Weinberg 8t % -1 16
% £ Hardy-Weinberg T i # I 14 20 Y £5F £ 8 1% F 4
( HWE P:P2X, 1513 {ii 85} 0. 296 F1 0. 989, P2X, — 762 fif
HON0.597 F10.101,44 >0.05 ), KU PIHEEA K B T8
TR, A BT AT L
2.3 P2X, BN Z I 5 LTSS R A S ST
2.3.1 P2X, B 1513 80T SR fI14 96 fil L 1513
{05 A/A (A/C L C/C FEHA S04 51 6 53.19% )37 4l
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(38.5% )FI8 fil( 8.3% ). X HRZ 384 # 1513 fii 4% A/A.
A/C Al CrC B R4 3 A 221 61 ( 57, 6% ). 119 {4
(31.0% )1 44 BiI( 11. 4% ). W4 2 5+ R 1T ¢ 5 X
(X =2.306,P=0.316 X % 1).

W2 1513 {008 A LC S5 B AR 43 BT 139 45K
(72.4% R 53 B (27.6% ), % BB4L 1513 i fi AL C %5
P L PR R oy A 561 4 K (73, 0% ). 207 4 Ik
(27.0% ); A ZERF KL E XX =0.033,P =
0.856 ) bR 3 PRITR RN AT 407 5 DR 431 46 £ it 45 23306 3. 20 R i
INEERZIR A 2 R G A R (£ 2).

®1 HBIBEFINIRE P2X, 1513 MIRERBHTHL K % )]
Tab 1 Frequency of genotype of P2X, 1513 site in

tuberculosis patients and controls[ n( % )]

Control 221 119 44

(n=384) (57.6) (31.0) (11.4)

Patients 51 37 8 0.316

(n=96) (53.1) (38.5) (8.3)
Pulmonary TB 21 18 2 0.160
(n=41) (51.2) (43.9) (4.9)
Extrapulmonary TB 30 19 6 0.868
(n=55) (54.5) (34.5) (10.9)

x2 RHHEFINRE P2X, 1513 Al QEMAERME Dl AR
(%)]
Tab 2 Frequency of allele of P2X, 1513 site in tuberculosis

patients and controls[ frequency % )]

Control 561 207 0.296
( frequency =768 ) (73.0) (27.0)
Patients 139 53 0.856 0.989
( frequency =192 ) (72.4) (27.6)

Pulmonary TB 60 22 0.981

( frequency =82)  (73.2) (26.8)

Extrapulmonary TB 79 31 0.786

( frequency =110)  (71.8) (28.2)

Notes:1 )HWE ( P ) was the significance of correspondence 1o the

Hardy-Weinberg proportions according to Person’s x* test

2.3.2 P2X, SEPH - 762 P HT WGIALA 3 M N
DNA 2k, Bl - 762 £ & T/T.T/C Fl C/C P
o A4 10 B 10. 8% ). 22 (23, 7% ) Bl 61 Bl
(65.6% )o XA T/T.T/C FI C/C TS HI45 41 1)
(10.7% ). 135 {5 ( 35.2% )H1 208 {4l ( 54.2% ). Pigl%
SRGFE (¥ =4.742,P=0.093 X #3),

W12 - 762 4 45 T C 5k KR & A 42 B0R
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(22.6% ). 144 K (77.4% ) K FRAL - 762 740 T FI C 45
{3 DR B % 4 i A 217 45 U (28, 3% ) il 551 A4 Ik
(71.7% ); Wil 2 5 TG %8 X (' =2.670, P =
0. 102 ) bR 3 PRI RT3 5 DR A431 56 £ it 45 23706 0. 280 i
SNEERIR WA B I R E 22 5 £ 3.4 ).

*3 ROARIIRA P2X, -762 fIREREHT n( % )]
Tab 3 Frequency of genotype of P2X; - 762 site in

tuberculosis patients and controls[ n{ % )]

Control 41 135 208

(n=384) (10.7) (35.2) (54.2)

Patients 10 22 63 0.093

(n=93) (10.8) (23.7) (61.6)
Pulmonary TB 4 11 23 0.726
(n=38) (10.5) (28.9) (60.5)
Extrapulmonary TB 6 11 38 0.076
(n=55) (10.9) (20.0) (69.1)

Notes:1 )Failure of DNA extraction in 3 cases and genolyping was not

performed

=4 ROIBFIXIIRE P2X, - 762 il REMERMEKR D 7l AR
(%)]
Tab 4 Frequency of allele of P2X, -762 site in tuberculosis

patients and controls[ frequency % )]

Control 217 551 0.597
( frequency =768 ) (28.2) (71.7)
Patients 42 144 0.118 0.101
( frequency = 186 ) (22.6) (77.4)

Pulmonary TB*’ 19 57 0.546

( frequency =76 ) (25.0) (75.0)

Extrapulmonary TB 23 87 0.106

( frequency =110)  (20.9) (79.1)

Notes:1 )HWE ( P ) was the significance of correspondence 1o the
Hardy-Weinberg proportions according to Person’s x° test;2 )Failure of

DNA extraction in 3 cases and genotyping was not performed

3 e

LA R 2 R LA 25 5, R O
T B BRI R 2 SR 45 00 6 42 A LU Sh T 0 5 IR I &
ARSI ) 2 A B SR 2 T A . P2 Bk
PG T N 12 S Y bk, 44 13 4SS5 T, 4ifih 595 A 4k
iR, 2HL R PRV B T AN BT PR P2X, 4K ). P2X,
SEARSIZ FEK T ARG e i i 7, B w4 B
TS5 REGS 5 ATP 458 A S Sl ), 5 5
i I S O 75 I N MR B9 S T L
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P2XBE N BARAT TR Z M0 51 P2X, SZ IR T BE 57
W22 pox BERANE T 13 4R R R R %
SMIT 1513A/C BB TR 2 A5 HETT LS80 P2X, 2K T fig
M S AR, He 2 A PO AE T A P2 X, SZ ARSI BE 1 1 509 T
d P AT I R S Al 2k A AN
T R OAAAE L TA Z ML A U5 E HEM AT 762 1
T/C a4, AT RE I I P A1) b J 0 5 SR IR T A 45 A 3 a5 i 1)
B, L4 CCAAT M5 T-45 5 R H R GATA 854 18 7458, K
M P2X, ZVRTIRE T [ bR 5 D3 B 0 40 S0 B 1 4L
TP BEN P2X, Z KT BE I AT 8, (45 P2X, Z {1k 5 ATP
A PR AT MEUR TS MTB A K AR LA RE 71 F I, AT
SRS . AT R B, B A 6 ATP
B SR AEAE 2 5 Rk A% ST 25 BE A A 5 P2X, [k
Bl S SIEE. ABER Y 10% B9 LK 0 40 J 17 76 5t
ATP b 25 0B 55 BT SR, 2 bR 402 T T LR e MTB J&
LT R E 4R (5% ~10% )P ERBF IR,
P2X, T RE S A LSRG S I8 22 TR T REAE AR DG

AT L B GBI 1513C Boxt RRAL LE R G #5007
FRES S TR R TG T2 E . - 762C FEREIRA
TR A9 23 A AU AR 1R, X LA R0 081 2 4% 38 A1 03 % a4 1A
MR 2 R IGEF8  X—IFFE 45 R 5 BF T AR
B M T SR A TR 9 5 SR AT 110 (L 98 [ AR T e
RS . BN EBE T A RAEAE 2 5, P2X, SN 2 A5
EFEEARNG G D RS S B SR A S i PR 2 A Tl
EIE

GINT P2X B 22 250 5 A B IR A A S T
ERURJIAATE B K 0T BB LA R LA O AR 81X i Bk
Till 19 9 9% S I ME A € 4 BT ( case-control  association
analysis ), J&3k T A& 1 ST B — A BEORh E 479 (B
T4 L6 A AIF 5 i A AT 7 ek 52 A 80 R R B AS T, T %
3 10 ) SR A R R DS TR IR A S 22 57, TS B AR
AL S @ RAFEA TR 25200 5 S A OC 43 T 10 55— G
BEZ PR AN ) [ SR X B F 9 BT S BB AR AR T AS ]
ERREE A Sl s AR A TR DTS A 2 B )
BERZIR 0 G S A 2o A B PR )9 4 1 FH A 45 51 T g
P2X, DB A A o 3 iy, B AR o T B
HoAh 5 PR T AM TE

T2, P2X, N 2 3SR S5 A A P AR BT
KRB, A7 0 TAEh 25§ KRR AR 7R i o
P2X, R 2 ISR B s A P 1

AWFEAS R ZAE ABIFEAGHAT T P2X, HE Y 2 4~
LA 1513A/C Fl - 762T/C BB 2T, R RE Lk k47 H:
RAFBIN T X IF SN 530, A T R BOAH SL I AR5 LY
FRARIAI YIRS o AU L AT (B LI = s k25
WFFE . X R 3 O OR TT BB K T RE A R GA B
3:1 ML AR5 RS LR RE A R B A Rl 259 K, A
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