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Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis (MTB), but the
genes associated with the host immune system can be attributed to the development of TB. The
/TGB2 gene encodes the integrin beta 2 chain CD18 protein and is present on chromosome 21. The
integrin beta 2 chain is an integrin expressed in leukocytes and plays a very important role in
leukocyte maturation and attachment. /7GB2 plays an important role in the phagocytosis of MTB
and the aggregation of leukocytes in MTB infections. This study examined the genetic
polymorphisms of the /7GB2 gene between the TB case and normal control using Korean genomic
and epidemiologic data. As a result, a statistically significant correlation was confirmed in 10 SNPs.
The most significant SNP was rs113421921 (OR=0.69, Cl: 0.53~0.90, ~=5.8x10 ). In addition,
rs173098, one of the significant 10 SNPs, is possibly located in a binding motif with the
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Table 1. Associations between the 86 SNPs in the /7GB2 gene and tuberculosis in KARE subjects

MAF

Consequence o Additive

No. SNP to traﬂlsjcript BP Al A2 Cases Control OR (95% CI) P value
(N=443) (N=3,228)

[ rs2164072 intergenic 46301008 C A 0.214 0.205 1.07 (0.90~1.27) 0.465
12 rs34897870 intergenic 46301426 G A 0.414 0.397 1.07 (0.93~1.24) 0.330
13 rs440555 intergenic 46301742 A G 0.143 0.146 0.98 (0.80~1.21) 0.881
14 rs441019 intergenic 46302029 A T 0.494 0.496 0.96 (0.84~1.11) 0.603
5 rs2117340 intergenic 46302367 T G 0.101 0.113 0.87 (0.69~1.10) 0.247
16 rs2117341 intergenic 46302393 A G 0.117 0.120 0.97 (0.78~1.21) 0.770
|7 rs760434 intergenic 46302858 A G 0.010 0.011 0.88 (0.44~1.78) 0.722
I8 rs760435 intergenic 46302872 C T 0.357 0.350 1.03 (0.89~1.20) 0.670
19 rs7280520 intergenic 46303335 A G 0.357 0.350 1.03 (0.89~1.20) 0.670
110 rs142527317  intergenic 46303373 A G 0.010 0.011 0.88 (0.44~1.78) 0.722
11 rs125810 intergenic 46303649 A G 0.357 0.350 1.03 (0.89~1.20) 0.670
12 rs13053009 intergenic 46304314 A G 0.101 0.115 0.86 (0.68~1.08) 0.192
113 rs381406 intergenic 46304355 G T 0.357 0.350 1.03 (0.89~1.20) 0.670
14 rs113221535 downstream 46305400 C T 0.213 0.203 1.07 (0.90~1.28) 0.454
15  rs113421921 downstream 46305438 T C 0.073 0.103 0.69 (0.53~0.90) 58x1073
16 rs28568877  downstream 46305627 C T 0.157 0.152 1.04 (0.85~1.27) 0.691
17 rs1160263 3' UTR 46306138 T G 0.212 0.204 1.06 (0.89~1.26) 0.538
G1 rs684 3' UTR 46306161 T C 0.078 0.103 0.73 (0.56~0.95) 0.018
118 rs235375 intronic 46306472 G C 0.078 0.103 0.73 (0.56~0.95) 0.018
19 rs33973568 intronic 46306594 A G 0.414 0.395 1.08 (0.94~1.25) 0.280
120 rs180318 intronic 46307495 T C 0.143 0.146 0.98 (0.80~1.20) 0.867
121 rs173098 intronic 46307551 A G 0.079 0.103 0.74 (0.57~0.96) 0.025
122 rs35871743 intronic 46307748 G A 0.101 0.115 0.86 (0.68~1.08) 0.192
123 rs138576253 intronic 46307884 A C 0.010 0.011 0.88 (0.44~1.78) 0.722
124 rs235377 intronic 46308212 A G 0.143 0.146 0.98 (0.80~1.21) 0.879
125 5138169057 intronic 46308270 T C 0.010 0.011 0.88 (0.44~1.78) 0.722
126 rs2075883 intronic 46310445 A G 0.056 0.079 0.69 (0.51~0.94) 0.018
127 rs34675004 intronic 46310669 T G 0.084 0.108 0.75 (0.58~0.97) 0.026
128 rs7281466 intronic 46312383 T A 0.093 0.115 0.79 (0.62~1.00) 0.050
129 rs2230529 intronic 46313442 T G 0.095 0.117 0.80 (0.63~1.01) 0.059
130 rs1970054 intronic 46314584 C G 0.095 0.116 0.80 (0.63~1.01) 0.060
131 rs2838725 intronic 46315022 T C 0.095 0.117 0.80 (0.63~1.01) 0.059
G2 rs2838726 intronic 46315091 T C 0.095 0.117 0.80 (0.63~1.01) 0.059
132 rs55965820 intronic 46315423 T C 0.095 0.117 0.80 (0.63~1.01) 0.059
133 rs2838727 intronic 46315907 T C 0.093 0.116 0.78 (0.61~0.99) 0.043
134 rs9979014 intronic 46316338 T C 0.093 0.116 0.78 (0.61~0.99) 0.043
135 rs3788142 intronic 46316640 A G 0.086 0.108 0.77 (0.60~0.99) 0.044
136 rs55865320 intronic 46321659 A C 0.036 0.048 0.75 (0.51~1.09) 0.126
137 rs4607021 intronic 46322487 A G 0.488 0.470 1.08 (0.93~1.25) 0.295
138 15116673857 intronic 46322555 A C 0.029 0.044 0.67 (0.44~1.01) 0.055
139 rs17004715 intronic 46323273 A G 0.030 0.044 0.69 (0.46~1.04) 0.073
G3 rs2838733 intronic 46323731 C T 0.288 0.293 0.97 (0.83~1.13) 0.663
140 rs59498405 intronic 46325056 T C 0.028 0.029 0.92 (0.59~1.41) 0.688
141 rs2072702 intronic 46327287 A G 0.494 0.471 1.11 (0.96~1.28) 0.179
142 rs760462 intronic 46328099 T C 0.246 0.257 0.93 (0.79~1.10) 0.422
143 1573906941 intronic 46328238 @ G 0.034 0.046 0.74 (0.50~1.09) 0.128
144 rs73906942 intronic 46328239 A T 0.034 0.046 0.74 (0.50~1.09) 0.128
145  rs116941926 intronic 46328543 A G 0.028 0.043 0.65 (0.43~0.99) 0.043
146 rs760459 intronic 46328835 A T 0.254 0.269 0.92 (0.78~1.08) 0.301
147 rs78679639 intronic 46328856 T C 0.025 0.038 0.65 (0.42~1.01) 0.056
148 rs760457 intronic 46329312 T C 0.442 0.439 1.02 (0.88~1.18) 0.789
149 rs760456 intronic 46329415 G C 0.442 0.439 1.02 (0.88~1.17) 0.798
150 rs3788146 intronic 46329620 G A 0.190 0.178 1.10 (0.92~1.32) 0.293
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MAF

Consequence o Additive

No. SNP to tra?]script BP Al A2 Cases Control OR (95% CI) P value
(N=443) (N=3,228)

G4 rs3788147 intronic 46329669 C T 0.193 0.179 1.12 (0.93~1.33) 0.230
151 rs34580582 intronic 46330183 C T 0.028 0.039 0.71 (0.47~1.09) 0.115
152 rs33910938 intronic 46331664 A G 0.191 0.175 1.13 (0.94~1.35) 0.186
53 rs13052421 intronic 46332685 G A 0.289 0.317 0.87 (0.74~1.02) 0.084
154 rs3788149 intronic 46333444 G C 0.021 0.032 0.66 (0.41~1.06) 0.088
I55 rs77958571 intronic 46333486 G A 0.021 0.032 0.66 (0.41~1.06) 0.088
156 rs3788150 intronic 46333802 T G 0.291 0.318 0.88 (0.75~1.02) 0.097
157 rs13047425 intronic 46334993 T C 0.190 0.178 1.10 (0.92~1.32) 0.299
158 rs13050770 intronic 46335401 T C 0.190 0.178 1.10 (0.92~1.32) 0.299
159 rs78070573 intronic 46335431 T C 0.020 0.029 0.69 (0.42~1.13) 0.140
G5 rs2838737 intronic 46335580 T C 0.291 0.318 0.88 (0.75~1.02) 0.097
160 rs13051783 intronic 46335940 C A 0.191 0.178 1.11 (0.93~1.33) 0.264
161 rs7282310 intronic 46336166 C G 0.275 0.294 0.91 (0.77~1.07) 0.234
G6 rs1474552 intronic 46337290 C T 0.199 0.201 0.99 (0.83~1.19) 0.933
G7 rs9976299 intronic 46338651 T C 0.147 0.133 1.11 (0.91~1.36) 0.289
162 rs8130796 intronic 46338850 G A 0.450 0.429 1.09 (0.95~1.26) 0.212
163 rs149621562 intronic 46338937 T C 0.440 0.421 1.08 (0.94~1.25) 0.275
164 rs75817923 intronic 46338938 G A 0.440 0.422 1.08 (0.94~1.24) 0.281
165 rs76696735 intronic 46338942 T G 0.441 0.422 1.09 (0.94~1.25) 0.254
166  rs145192238 intronic 46338944 G A 0.440 0.422 1.08 (0.94~1.24) 0.281
167 rs3859733 intronic 46339059 G A 0.448 0.426 1.09 (0.95~1.26) 0.213
168 rs2006271 intronic 46339111 C T 0.448 0.426 1.09 (0.95~1.26) 0.213
169 rs73906946 intronic 46339140 T C 0.173 0.157 1.12 (0.93~1.36) 0.240
170 rs2017725 intronic 46339435 G A 0.448 0.427 1.09 (0.95~1.25) 0.220
171 rs760454 intronic 46340080 C T 0.448 0.427 1.09 (0.95~1.25) 0.220
172 rs7278533 intronic 46340423 A G 0.149 0.138 1.09 (0.90~1.33) 0.377
173 rs760453 intronic 46340512 A G 0.448 0.427 1.09 (0.95~1.25) 0.220
174 rs760452 intronic 46340641 C T 0.449 0.430 1.08 (0.94~1.25) 0.259
G8 rs2070947 intronic 46340843 G A 0.248 0.274 0.87 (0.74~1.03) 0.108
175 rs3761395 intronic 46342091 T C 0.152 0.141 1.09 (0.90~1.33) 0.383
G9 rs2838738 intronic 46344426 G A 0.448 0.427 1.09 (0.95~1.25) 0.235
176 rs2838739 intronic 46344650 G A 0.448 0.427 1.09 (0.95~1.25) 0.235
|77 rs2838740 intronic 46344688 C T 0.448 0.428 1.09 (0.94~1.25) 0.249

P-values of <0.05 are indicated in bold. Abbreviations: A1, minor allele; A2, major allele; BP, base pair; Cl, confidence interval; G
of no., genotyped number of SNP; | of no., imputed number of SNP; KARE, Korean Association Resource; MAF, minor allele frequency;
OR, odds ratio; SNP, single nucelotide polymorphism. The SNP positions are based on NCBI Build 36 human genome assembly.
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Figure 1. Linkage disequilibrium of
/TGB2 SNP on chromosome 21. The
LD structure was confirmed for 36
SNPs at the 3’ terminus of /7GB2
gene. The 36 SNPs and LD structure
were shown by a Haploview of LD ()
based on genotyping data from 8,842
KARE subjects and are generated by
using the Haploview program. Of the
eight SNPs with significance, five
SNPs belong to Block 1, and three
SNPs belong to Block 2.

. Figure 2. Associations between /7GB2
04 | 80 SNPs and tuberculosis case in Korean.
' The positions of the SNPs are shown
at the top of the figure, and associa-
tions between SNPs in the /7GB2
gene and tuberculosis in Korean sub-
jects are shown in the middle. The sta—
tistical significances (—logio A-value)
of associations with the genotyped
and imputed SNPs are plotted. The
recombination rates estimated using
HapMap ASN population data is
shown by a blue line. The purple
0 diamond with a SNP number repre-
sents the SNP most strongly asso-—
ciated with tuberculosis, and its corre-
lations with other SNPs are shown by
colors indicating the levels of linkage
disequilibrium (/). At the bottom of
the figure, the nucleotide position of
the /7GB2 gene on chromosome 21
(NCBI build 36) is shown.
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