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Abstract: Objective  To investigate the association between the expression of mucin — 5B ( MUC5B) gene and its locus
polymorphisms rs2075853, rs4963053, and rs2014486 with coal worker’ s pneumoconiosis (CWP). Methods The study
analyzed age and years of service from 506 subjects ( comprising 143 healthy individuals, 132 dust — exposed workers, 121
stage | CWP patients, and 110 stage II CWP patients) collected at the Guiyang City Public Health and Medical Center from
February 2020 to October 2023. Gene expression levels were assessed using real — time quantitative polymerase chain reaction
(qRT - PCR). Receiver operating characteristic(ROC) curves were plotted, and the area under the ROC curve (AUC) was
calculated to evaluate the predictive value of MUC5B for CWP. Genotyping of MUCSB 1rs2075853, rs4963059, and rs2014486
was performed using a MassARRAY Analyzer, and the association between the three single nucleotide polymorphisms ( SNPs)
genotypes’ distribution frequency and the risk of CWP was analyzed. Results Significant statistical differences were observed
among the groups in terms of age ( H =242.198, P <0.001), years of service (H=315.822, P <0.001). Expression levels
of MUCS5B were significantly reduced in stage I and Il CWP patients compared to the healthy and dust — exposed groups (H =
34.491, P<0.001). ROC curve analysis indicated that MUC5B could serve as an auxiliary diagnostic marker for CWP
(AUC =0.755, 95% CI. 0.682 - 0.828, P <0.001). Furthermore, haplotype analysis revealed that the CG haplotype

constructed from rs4963059 and 152014486 was more frequent in CWP patients, showing a significant association (odds ratio
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OR=1.719, 95%CI. 1.074 -2.751, @ =5.201, P <0.05), suggesting that the CG haplotype constructed by rs4963059
and rs2014486 loci was associated with an increased risk of coal workers’ pneumoconiosis. Conclusion The CG haplotype
constructed by MUC5B gene 154963059 and 152014486 is closely related to the risk of developing coal workers’

pneumoconiosis.
Keywords: Coal workers’
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Table 1 Hardy — Weinberg equilibrium testing of MUC5B
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152014486 AA 118 111.47
GA 239 252.05 0.726 0.696
GG 149 142.47

rs2075853 CC 217 219.15
CT 232 227.70 0.078 0.962
TT 57 59.15

rs4963059 CcC 84 82.90
CT 240 242.20 0.017 0.991
TT 178 176.90
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-~ (n=143) (n=132) (n=121) (n=110)

AR (%) 32(27, 38) 49(44.5,52) 51(47, 55) 53(50, 56) 242. 198 <0.001°
T# (4F) 0 14(10.0, 22) 15(11, 23) 15(11, 20) 315. 822 <0.001*
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Table 3 MUCSB gene expression levels
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| 40 1.036(0.645,1.660)

34.491 <0.001
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Fig.1 Results from MUCSB ROC curve analysis

2.3 MUCS5B rs2075853 154963059 ,rs2014486 % B 2
BAFIL XF 506 BT X Gt 47 B (4 43 7, MUCSB
#5 SNPs [ R BY S5 IR UL AR 4, MUCSB 4%
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Table 4 Genotype distributions of MUC5B rs2075853 154963059 ,rs2014486 in different groups[ n(% ) ]

SNp e Pl L) TN : ,
(n=143) (n=132) (n=121) (n=110)

rs2075853
cC 68(47.6) 49(37.1) 55(45.4) 45(40.9)
CT 58(40.6) 71(53.8) 52(43.0) 51(46.4) 5.769 0.450
TT 17(11.9) 12(9.1) 14(11.6) 14(12.7)
C allele 194 (67.8) 169(64.0) 162(66.9) 141(64.1) 1.325 0.723
T allele 92(32.2) 95(36.0) 80(33.1) 79(35.9)

4963059
cC 29(20.3) 15(11.4) 24(19.8) 18(16.4)
CT 64(44.8) 65(49.2) 54(44.6) 57(51.8) 5.917 0.433
TT 50(35.0) 52(39.4) 43(35.5) 35(31.8)
T allele 164(57.3) 169(64.0) 140(57.9) 127(57.7) 3 1 0.345
C allele 122(42.7) 95(36.0) 102(42.1) 93(42.3)

rs2014486
GG 60(42.0) 58(43.9) 57(27.1) 49(44.5)
GA 63(44.1) 58(43.9) 44(36.4) 47(42.7) 2.606 0.856
AA 20(14.0) 16(12.1) 20(16.5) 14(12.7)
G allele 103(36.0) 90(34.1) 84(34.7) 75(34.1) 0.294 0.961
A allele 183(64.0) 174(65.9) 158(65.3) 145(65.9)
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5, XF MUCSB rs4963059 .rs2014486 47 BARFEI 45347
ZEL R 7 154963059 | rs2014486 4 43 (%) SRR |
TA FPR A AE %] B8 20 sl 4t T 2 fili 20 w43 A A00R KT
3% AT AERE T ARl 4 rh, CA R TG SR BY iy
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Table 5  Linkage disequilibrium tests of SNP loci in MUC5B
gene
SNP D’ r
rs2075853r54963059 0. 661 0. 156
rs2075853r52014486 0. 625 0.108
rs4963059r52014486 0.917 0. 654

F 6 MUC5B (54963059, rs2014486) {v; i o) JE BAAR B R 345 [ n( % ) ]
Tablle 6 Construction of Haplotype Frequency Distribution for MUC5B Loci (154963059, rs2014486) [n(% ) ]

HiRR XA (n =275) BET A i2H (n =231) OR {#.(95% CI) X P
CA 184.52(33.5) 150.20(32.5) 0.959(0.736 ~1.249) 0. 096 0.76
CG 32.48(5.9) 44.80(9.7) 1.719(1.074 ~2.751) 5.201 0.02
TA® 8.48(1.5) 8.80(1.9) - - -
TG 324.52(59.0) 258.20(55.9) 0.885(0.687 ~1.141) 0. 888 0.35
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