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Polymorphisms of HLA-DRB1 and -DQB1 Genes in Korean Patients
with Pulmonary Tuberculosis
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Background : It is well known that only 109 of those infected with Mycobacterium tuberculosis actually
develop clinical disease, indicating the existence of host genetic factors regulating disease expression. In
this study, we investigated HLA-DRB1 and -DQBl gene polymorphisms in Korean patients with
pulmonary tuberculosis (PTB).

Methods : HLA-DRB1 and -DQB1 gene polymorphisms were investigated in 67 PTB patients without
previous treatment history, 38 drug-sensitive (DS) and 29 multidrug-resistant (MDR) cases, and 200
healthy controls. HLA-DRBI typing was done using reverse SSO (sequence specific oligonucleotide) and
PCR-SSCP (single strand conformational polymorphism) methods and DQBI typing was done using
PCR-RFLP (restriction fragment length polymorphism), PCR-SSCP and PCR-SSP (sequence specific
primer) methods.

Results : Among the PTB patients, MDR-TB cases showed frequencies of DRB1+0701 and *08032
increased by about two-fold compared to those of normal controls, and likewise for their associated
DQBL! alleles, DQB1+0202 and *0601 (155% vs. 345%, p=0.01). The frequency of HLA-DQBI1*0609 was
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significantly increased in PTB patients (4.0% vs. 14.9%, p=0.004), showing similar increases in both DS
and MDR cases. There was also an association of HLA alleles with the clinical severity of the disease
according to the extent of lung lesion. Significantly increased frequencies of DRBI*08032 (4.2% vs. 32.6%,
p=0.007) and DQBI*0601 (125% vs. 34.9%, p=0.047) were observed in more advanced (moderately & far
advanced/DS and far advanced/MDR), compared with less advanced (minimal/DS and moderately
advanced/MDR) lung lesions. Although DRBI1+0701, DQBI*0202 and DQB1#*0609 showed significant
increases in different subsets of the disease, these HLA alleles did not show consistent association with
disease severity.

Conclusion : HLA-DRB1x08032 and DQBI+0601 alleles were associated with genetic susceptibility to
MDR-TB in Korean patients, and also with disease severity and progression of PTB.(Tubercuiosis and
Respiratory Diseases 2003, 54:367-377)

Key words : Pulmonary tuberculosis, Drug-sensitive tuberculosis, Multidrug-resistant tuberculosis,
HLA-DRBI1, HLA-DQBI, Korean.
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Table 1. Phenotype frequencies of HLA-DRBI alleles in patients with pulmonary tuberculosis

and in healthy controls

Pulmonary Tuberculosis

Drug-sensitive MDR Total Controls

n=38 (%) n=29 (%) n=67 (%) n=200 (%)
0101 4 (105) 2 69 6 (9.0 28 (14.0)
0301 379 0 00 3 (45) 7 (35)
0401 0 00 1 (34) 1 (1.5) 0 0
0403 3 (79 3 (103) 6 (9.0 10 GO
0404 1 (26) 1 (34) 2 (30 4 20)
0405 4 (105) 1 (34 5 (75) 32 (16.0)
0406 9 (237 1 (34) 10 (14.9) 22 (110
" 0407 0 (00 0 00 0 (00) 2 (10)
0410 0 00 2 (69 2 (30 4 20
0701 6 (158) 8 (276) 14 (209) 271 (135)
0802 126 1 (34) 2 (30 12 (6.0
08032 7 (184) 8 (276) 15 (224) 29 (145)
0901 8 (21.1) 5 (172 13 (19.4) 33 (16.5)
1001 0 00 0 00 0 0O 9 45
1101 5 (13.2) 3 (103) 8 (119 13 65)
1201 2 (63) 0 0.0 2 (30 18 (9.0)
1202 1 26) 0 00 1 (1.5) 19 95
1301 0 0.0 1 (34) 1 (15 6 (3.0
1302 9 (237 5 (172 14 (209) 31 (155)
1307 0 0.0 1 (34) 1 (15 0 0O
1401 2 (53 1 (34 3 45) 11 (55)
1402 0 0.0 0 0.0 0 00 2 (L0
1403 0 (0.0 0 0.0 0 00 5 (25)
1405 1 (26) 5 (172 6 (9.0 15 (75)
1407 0 (00 0 00 0 0 1 (05)
1501 6 (158) 2 69 8 (119 34 (170
1502 379 3 (103 6 (9.0) 9 45)

Abbreviation : MDR, multidrug-resistant

3 PCR-SSCPE W&38t= W oz ZHAletg L,
DQB1+02 °}8(DQB1+0201, *0202) HAl= PCR-
sequence specific primer (SSP) W¥®o 2 AJ3s}
At

3. EAEY
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£ o839, 2x2 %9 JlUeA) shyelx 5 o)

Tk}l A9-of Fisher's exact test (two-tailed)E
ol &3ttt A F8e p<0.05R WY
FAA A4S UEhE HLA o] digide
odds ratio (OR)$F 95% 41277k F3lth
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Table 2. Phenotype frequencies of HLA-DQBI alleles in patients with pulmonary tuberculosis
and in healthy controls

Pulmonary Tuberculosis

Drug-sensitive MDR Total Controls

n=38 (%) n=29 (%) n=67 (%) n=200 (%)
0201 3 (79 0 (0.0) 3 (45) 7 (35
0202 6 (158 7 (241) 13 (194) 25 (125)
0301 9 (23.7) 5 (17.2) 14 (209 53 (26.5)
0302 12 (31.6) 5 (17.2) 17 (254) 40 (20.0)
0303 8 (21.1) 6 (207) 14 (209 41 (205)
0401 4 (10.5) 1 34 5 (75) 31 (165)
0402 1 (26) 3 (10.3) 4 (6.0 13 (65)
0601 4 (105) 3 (103) 7 (104) 37 (185)
0602 2 (5.3) 1 (34) 3 45 6 (30)
0603 1 (26) 4 (13.8) 5 (715 20 (10.0)
0601 9 (237) 10 (345)° 19 (284) 31 (155)
0602 6 (15.8) 2 (69 8 (119 33 (165)
0603 0 00 1 (34) 1 (15 7 (35
0604 3 (79 1 34 4 (6.0) 25 (125
0609 6 (158)" 4 138° 10 (149)° 8 (40)

Abbreviation: MDR, rnultidrug—*resistant
* p=001, OR=29 (1.3-65) p=0.01, OR=45 (1.5-13.8) ¥ p=0.05, OR=3.8 (1.1-13.7)
¥ p=0004, OR=4.2 (1.6-11.2)

Table 3. Phenotype frequencies of HLA-DRB1 and DQBI1 alleles in clinical subtypes of
pulmonary tuberculosis showing significant differences compared with controls

Drug-sensitive TB (n=38) MDR TB (n=29)
Minimal MA FA MA+FA MA FA’ Controls
n=14 (%) n=16 (%) n=8 (%) n=24 (%) n=10 (%) n=19 (%) n=200 (%)
DRB1x(701 2(143) 163 3 (375) 4 (167 5(50.0) 3 (15.8) 27 (135)
DRB1x08032 0 (0.0) 5 (31.3) 2 (250 7(29.2) 110.0) 7 (368" 29 (145)
DQB1x0202 1@ 163 3 (375) 4 (16.7) 5 (0.0 2 (105) 25 (12.5)
DQBL¥0601 2 (143) 6 (375° 1 (125) 7(202) 11000 821" 31155
DQBI*0609 3 (214" 2 (125) 13125 3 (12.5) 000 4 (21.D)™ 8 (4.0)
Abbreviations: TB, tuberculosis; MA, moderately advanced; FA, far advanced
f p=0.009 OR=64 (1.7-23.6) ' p=0.02 OR=34 (1.3-9.5) ¥ p=0.006 OR=70 (1.9-259)
¥ p=0.04 OR=33 (1.1-97) "' p=0.008 OR=4.0 (1.5-10.6) '"p:0.0S OR=65 (15-282)
“p=001 OR=64 (1.7-23.7)

izl e AW Tel A DRBIx0T0L0] & 2ot AA Fode PATH1I45% vs 27.6%,
7heke AEE RYod FoAde f1(135% p=0.11).
vs 27.6%, p=0.06) DRB1+08032% F7lete 2 &S HLA-DQB1 digd#d2e] £8% QIx(Table 2)
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Table 4. Reported associations of HLA-DR and DQ genes with tuberculosis

Susceptible Protective

Ethnic group DRBI1 DQBI1 DRBI1 DQBI References
Allele level typing

Thais - 0502 - 0301 19

Asian Indian 1501 0601 - - (20,21)

Mexican 1501 0501 (402, DR8 - (22)

Caucasian (MAC)" 1501 0602 - - (23)

Cambodian - 0503 - - (24)

Korean 08032 0601 - - Present study
Generic level typing

Chinese’ DRI5 NT DRI1 NT (25)

Asian Indian® DR2 DQL - - (26)

Polish DR16 NT DR13 NT 27

Japanese (MAC) DR6 NT - NT (28)

Abbreviationsi NT, not tested; MAC, Mycobacterium avium complex
* disseminated Mycobacterium avium complex infection in AIDS patients
More retreated, drug-resistant cases were found in DRB1x15 positive patients.
Stonger association in the drug-failure group

E 2 $=<loA DRBI* 80329 743 A& HEe] ztolg AdzTH waste EANE 2
#(linkage disequilibrium) A4S RolE= DQBIl* H= Table 33 2} GAWATES 5520 3
06010] A zatel] wls Al TAA Fo) st FUOE o] ¥A3 An DRBIx01S %

F7HE RATHI55% vs 345%, p=0.01). DRB1* Frd ATk F23 £718 B 2(p=0.009) DRB1*
07013 743 AHEHIHS Hol= DQBIxR2E 08032 FFTAAT Fofs F7HE Rgon
7tk A nHoy oL eldthi125% (p=0.02), DQB1 d#FAA Foll= DQBI1+06017}
vs 24.1%, p=0.15). DQBI*M01& #A3t= A%S DQB1+06097} 3wl Avt #93 718 Bct
BPovt FoAdL glth155% vs 34%, p= (&2 p=0.008, p=0.01). FAZFAHATL Huie]

0.09). DQBIx0609= A 23 AATA A4 Ao me} BEL, FEFTH FETLR U
el BlEl feold F7HE EAEdld0% vs o] £4% A3, DQBI0601E FE5FTFoNNT &
14.9%, p=0.004), FAIZ87(40% vs 158%, p= oAF F7HE RAL(P=0.04), DQB1*0609E HET
0.0D3 AN T(4.0% vs 13.8%, p=0.05) 7l olMut Fold F7HE BAvhp=003). A 23
A AR AERE Frhsk 2 AANA HEe] & AP FxF(A 7

AZY gAxS HYWY FFed we RF FATY 4T, AT £53)3 o ol
3t HLA-DRB1 % DQBl ti@f#ztel 28 AR FAT(FARFATY FF5F+FF, OA
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DQB1+0601(125% vs 349%, p=0047)¢] ®E7}
folg 37 EA

I #
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