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Relationship of gene-gene interaction of VDR and MBP loci with susceptibility to
pulmonary tuberculosis of Han population in Tangshan Hebei"
FENG Fu-min', HAO Jin-qi' \CHEN Yi' . et al.
(1. Epidemic and Health Statistics Department, Coal-mine Health-safe Keylab of Hebei;2. Center Lab
of Nursing Department, North China Coal Medical University, Tangshan 063000, China)

Abstract: Objective To study the relationship of the genetic polymorphisms of Vitamin D receptor(VDR) and Mannose bind-
ing protein (MBP) and susceptibility to pulmonary tuberculosis and the gene-gene interaction in a Chinese Population in Tangshan
area. Methods One hundred and eighty-two cases and 190 controls were collected and a case-control study was conducted. Informa-
tion on related risk factors of tuberculosis was collected. Polymerase chain reaction with restriction fragment length polymorphism
(PCR-RFLP)and sequence-specific primers(PCR-SSP) were carried out in the polymorphism in VDR and MBP gene, respectively.
The Fok |, Tag | and Apa | enzyme were employed. Results The frequency of mutant allele of VDR and MBP gene on Fok
[, Tag I . Apa 1 ,P52 and P54 were 4. 0% ,29.1%,49.2%.8.6%.6.7% and 6.1%.28.2%.46.1%.3.9%,6.3% in cases and
controls. respectively. The univariate and multivariate logistic analyses demonstrated that P52 gene mutant were risk factors to pul-
monary tuberculosis. The interaction was confirmed on Fok [ Ff and Apal Aa, Fok T Ff and P52 mutant with OR(95% CID) being
2.170(1.198—3.931) and 6. 063(1. 324—27. 756) respectively. Who held Fok | Ff and Apal Aa will be likely to induce pulmona-
ry tuberculosis, the risk increased 2. 5 times. Conclusion The synergetic effect is proved on susceptibility to pulmonary tuberculo-
sis between Fok | Ff and Apal Aa,Fok | Ff and P52 mutant genetype.
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*x1 ER-ERZEERK Logistic B35 HER

PIZ2 AR HIAR B S.E Waldy? P OR(95%CD

P52 % P54 0.566 0.738 0.588 0. 443 1.761€0. 415~7.477)

P52 % Taq 1 21. 268 20 091 0. 000 0. 999 0. 000

P52 CC* Fok 1 FF 1. 000(ref.)

P52 Ct—+tt* Fok | FI 1. 802 0.776 5.392 0. 020 6.063(1. 324~27.756)

P52 Ct—+tt* Fok | {f 0.097 0. 641 0.023 0. 879 1.102¢0. 0314~3. 876)

P52 % Apa | 0. 867 0.550 2. 489 0.115 2.380(0. 810~6. 990)

P54 % Taq 1 21. 268 20 091 0. 000 0. 999 0. 000

P54 % Fok T 0.357 0.397 0.811 0.368 1. 430€0. 657~3.112)

P54 % Apa | —0.212 0.417 0. 259 0.611 0.809(0. 357~1. 831)

Taq 1 * Fok | —0.565 0.568 0.992 0.319 0.568(0. 187~1.728)

Taq I * Apa 1 —0. 889 0.843 1. 111 0.292 0.411€0.079~2. 146)

Fok I FFx Apa I AA 1. 000(ref. )

Fok I Ffx Apa 1l Aa 0.775 0.303 6. 540 0.011 2.170(1. 198~3. 931)

Fok I Ff*Apa | aa 0.929 0.719 1.671 0.196 2.532(0. 619~10. 356)

Fok I ff*Apa 1l Aa 0.316 0.311 1.034 0.309 1.372(0. 746~2. 522)

Fok 1 ff*Apal aa 0. 459 0. 683 0.452 0.501 1. 583(0. 415~6. 035)

FIE A FE v A% VDR Fl MBP 5 [ 8 51 4 4F , {8 B primer
premier5. 0 A BE3T PCR 519, i 4t 5T 38 H R E I H AR A R
AT H B AL S G #)F 508 : VDR Taq 17 51, 454
bp,5'-caa cca aga cta ca agt acc geg tca gtg Fl 5'-ctg gaa gga
gag gca geg gta ctg; VDR Apa | i 5,1 935 bp,5'-caa cca aga
cta caa gta ccg cgt cag tg pill S'fgag cac aag ggg cgt tag ctt cat
g; VDR Fok [ 5,267 bp.5'-age tgg ccc tgg cac tga cte tgg
cte Fll 5'-atg gaa aca cct tge tte tte tee cte; MBP 52 i i, 351
bp,5'-gge tte cca gge aaa gat ggeCREEAL & C 5I#)) .5 -gge tte
cca gge aaa gat ggt(F A7 &5 T 51#9)) Ml 5'-tet tga ace tgg tge
cat cce tac tg; MBP 54 i #,273 bp.5'-cag att gta gga cag agg
gea tge te Ml 5'-tee cec ttt tet c(O e ctt ggt ge (4R AL E G 3l
P .5'-tee cee ttt tet (e ctt ggt gtCRF A7 5 A 514)) ; MBP
57 Vi 55,285 bp,5'-cag att gta gga cag agg gca tge te Ml 5'-cac
gta cct ggt tee cee ttt tet c(FFFALA G FI#) .5 -cac gta cet
ggt tee cee ttt tet tCRERALE AT .

VDR FEH 3 A7 s 2 B4R PCR-RFLP Jrik 40 A o
JJE Taq | (TT #Y.454 bp; Tt #l.454 bp,293 bp, 161 bp;tt
H1.293 bp,161 bp) \Apa T (AA #1935 bp; Aa B .1 935 bp,
1 647 bp,288 bpsaa &l .1 647 bp,288 bp) Ml Fok | (FF %267
bp; Ff #1.267 bp.197 bp,69 bp;ff #1.197 bp,.69 bp), MBP 4t
3 A3 Z A VE TR AR 5 5 100k R A A L s 5 1
SIWEAT PCR 1S B0 — 5 5 [ W) 1S P 5 T B AS
R o My YRS S 7 W LD PS4 BT A P52
UGS PTG 574 bp ) BUE S B4R UESE PCR R
MR R .
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M (y?=0.256, P=0.613), JIZH (42. 7414, 79) 2 FIXS B
20 (45. 86 £16. 26) Z 4F I 22 RIS i B L (1=1. 931, P=0.
054) . PHLHIFFT AT G AU AR RSk 7 JE (1 b 22 F L Gi it 24 & X
(¥ =2.137,P=0.154), FUIPIA ARV AR I S 5
M7, AT M, XFIR4] VDR il MBP 3 K 8 51 19 Har-
dy-Weinberg i f& -4 K6 46 45 S 2 W 0L &0 BE A B (R {H 5
WIEAE 22 8N oy* EA T 0. 4~2.4 Z 8], P>>0. 05) , Y BT %
FEONBEAL T AR A B RAF A ARG R L T DDA e R 031 23 ok
Al 1 5 PR AT

2.2 B ANXT R — S B B AT PR R AT A
RN WS R E LM S (OR=17. 423,95% CI:3. 565~ 15.
657) JHHi %5 4% 5 2 (OR=3. 938,95% CI: 1. 956 ~7. 926) , &
&S558 (OR=1. 800,95% CI:1. 010~ 3. 208) Jy ili 4% ¥ & 4
B fE K6 R & B R AR (OR=0. 632,95 % CI.0. 473~0.
821) A KIE(OR=0. 535,95 % CI:0. 384~0. 856) Jg fili 45 % &
AR E .

2.3 VDR.MBPM:HZEMESGMEZEAENKCR R4
Fi,Taq T Apa T Fok T .P52.P54 v f5 1Y &AS R 4l & 1 53
B 0.0%.7. 7%.31. 9% 4. 9%.0. 5% . 244 F4> Tk 5 8.
295,46, 7% .37, 4% .7. 7% 12. 6 % ; 45 XF BR2H g8 A8 A0 4
EFAME 1.0%.7.4%.30. 0% .2. 1% . 1. 1%, Z¢& 743 3
Joh 11.1% .41, 6%.32. 1%.3. 7%.10. 5%, KN £ E5H
L R 5 il 45 4% 6 1 B PR B 45 1 Logistic B 4#7 1, Tag
[ \P52.P54 W45 ¥ RABRM, 504G F ARG I8, P57
PLR AR KA 1%, RIEATHT. LLEFAE # g 2 1, ok R
VDR &K Taq | Apa | \Fok 1 3 &1 MBP 4K P54 i 15,
LA HETER I 4L X AL /Y 40 25 R 5 i 2= 3 . L P52
7 050 225 5 i 45 4 1 & A A G (R=0. 856, S. E=0. 382,
Wald y*=5.011, P=0. 025, OR=2. 354,95% CI §:1. 112~
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4.981), ZHZEIE LM Logistic 01U /3 Hrah B SR ## 17 F
i 5 AR IR AR FH G , MBP KL P52 i i 2 B R 5
il 25 K 0 & A2 A 55 (B=0. 845, S. E=0. 395, Wald y* =4. 582,
P=0.032,0R=2. 329,95% CI :1. 074~5. 050), K &
VDR FiH:Al MBP &[5 037 53 22 A5 1k 5 Il 25 4% 09 & AE A G .

9 TR VDR Fl MBP K& P 2% o7 s 1 R B [ 28 5 ) Jii 45
R A FE R 05 WA 43 BT, AR SO FH 2 T2 Logistic [ IH %R 44 Xf
X5 AFEF SR R LA HEAT T S HAE RT3 A B UL AL
UG TR UL A2 EL AR T 799 0 5k DR 7 o5 ] 719 28 T4 45 2R
W% 1, [ 38 BAE R A3 T SUE ST S5 R L 2,

x2 VDR #1 MBP EE XA S BN E S

HE LR FERGE R L X IR OR(95%CD
VDR Fok | VDR Apa |
FF AA 30 31 1. 000(ref.)
Aa 23 34 0.699(0.337~1.450)
aa 3 7 0.443(0.105~1.874)
Ff AA 26 37 1.000(ref.)
Aa 36 21 2.440(1.169~5.091)
aa 6 3 2.846(0.652~12.427)
ff AA 27 29 1.000(ref.)
Aa 26 24 1.164(0.542~2. 496)
aa 5 4 1.343(0.326~5.529)
P52 VDR Fok |
cC FF 19 68 1. 000(ref.)
Ff 57 59 1.341(0.799~2.249)
ff 53 52 1.414(0.832~2.404)
Ct+1tt FF 7 4 1. 000 (ref. )
Ff 11 2 3.143(0.450~21. 958)
ff 5 5 0.571€0.100~3.273)
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VDR 3 HE ) Fok | Apa | Hl Taq 1 5 55 58748 5 il 45 #% #) 5%
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HBERARF 5 1 TC A U0 A 25 0 FE A =, B Bl i I
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BFHEREMBEENER RS — Apa | 46 FHAREM 3.
5%, AR RAEIF 52 MBP 4£ 4 P52 848 8 5 VDR 4k
B Fok 1 878824 & F 028 AR K /NRJT ), 7T fE J& P52
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