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[Abstract] Obijective:To evaluate the effects of polymorphisms of Toll-like receptor 4 (TLR4) on asthma severity and asthma-
related phenotypes in a Chinese Han population. Methods:; Four tagging single nucleotide polymorphisms (SNPs) in TLR4 gene were
detected using Genomelab SNPstream or TagMans Genotyping in 318 adult asthmatic patients. Peripheral CD4*CD25"¢" regulatory T
cells and expression of TLR4 were detected by flow cytometry. Linear regression and Ordinal logistic regression,adjusted for age,
gender,smoking status,inhaled corticosteroid treatment and SPT,were applied appropriately. A 2-sided P value < 0.05 was considered
significant. Results;The distribution of each genetic variant met the conditions of the Hardy - Weinberg equilibrium (HWE). We
found no evidences supporting a significant association between TLR4 SNPs and eosinophil counts,serum hsCRP,total serum Igk
levels in asthmatic patients. However,our results revealed that the TT homozygote of rs1927914 was associated with lower FEV,% in
asthmatic patients. An evidently positive association was found between the TT genotype of 1s1927914,0or the GG genotype of
1510983755 and 151927907,and asthma severity (P = 0.024,0.009,0.013,respectively) ,which indicated that the C allele of
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1s1927914,and the A allele of rs10983755 and rs1927907 had a protective effect on asthma severity. Although no significant associa-

tion between TLR4 SNPs and the CD4*CD25"# regulatory T cell counts in peripheral blood from asthmatic patients was found ,the ex-

pression of TLR4 on the surface of CD4*CD25"#" regulatory T cells was related to TLR4 SNPs. Conclusion; TLR4 polymorphisms may

influence the severity of asthma. It could be clinically useful for gene therapy of asthma.

[Key words] asthma;polymorphism; CD4*CD25"" regulatory T cell;toll-like receptor 4
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Table 1 PCR primers and extension probes

SNPs Primer Sequence 5'—3'
151927914 Forward ATTGGAAGTGCTTGGAGGA
Reverse TTGTAAAGCTTTTAGGACAGTGTCT
Probe GCGGTAGGTTCCCGACATATAGTAGAACTATCTAGGACTTAGCAT
rs10983755 Forward CCCAGTCCACCACAAAAT
Reverse TAGATAGTTCTACTGTAATATCCTCCAAGC
Probe GGATGGCGTTCCGTCCTATTTCCCTCACAGCTTGGTTTTTGACAC
rs11536879 TaqMans
rs1927907 TagMans

1.2.5 3 IgE FeB 4 C R 5% & (hsCRP) M| &

3% IgE /K3F N IgE ELISA & &k 7] &K
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e 1 CINRI B
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K H SAS9.1.3 # {4 (SAS Institute,Cary,NC,
USA) #4700, SR RSIR A goodness-of-fit x2
o 06 Al — IR A A% £ (Hardy-Weinberg equilibri-
um ,HWE) , #EZEMETOR G RN, 2850k
H ¥ Logistic [B1H434T, I HHAERS 00 W Am
Z5H0 SPT /L1, 45 3L ALrh CD4*CD25" T 4 Jifd |
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SEGIEES,
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Table 2 Demographic characteristics of asthmatic patients

miH W B (X +5)
F (R 39.80 + 14.24
P n(%)]

% 135(42.45)

& 183(57.55)
AR (%) ]

AR AR 280(88.05)

Wz 38(11.95)
SPT B [n(%) ] 237(75.00)
BG4 [ n(%) |

[ BR &AE 70(22.01)

R RRE 50(15.72)

R RREL 87(27.36)

R R REL 111(34.91)
WA E [n(%)] 175(55.03)
FEV,%(%) 74.11 + 23.66
FEV,/FVC(%) 76.18 + 12.78
Eos(x10%/ml) 0.46 = 0.71
logolgE(1U/ml) 1.82 + 0.50
hsCRP(mg/L) 250 +5.79

JTEIRE A A S AEET TR 2 5 R

13.329%F1 25.64% (% 3) .
23 ARA AR Xl RIGAFOX &

TLR4 4 M 51 SNPs 5512 5 A1 & 1 g iR
PERLZNML | M35 51 IgE F1 hsCRP JoAHeME (HI2 4
T rs1927914 TT K& PR Y 1 22 iy B % L 547 TC A
CC RN RIE ) FEV1% ZAK, 439k 67.58% +
25.00% 71.54% + 25.01%H1 71.13% + 28.83% (P =
0.043), #EHF 1s1927914 TT KL R Az g 3 L
i TC F CC I PR YK Bty & A2 JE S5 (P =
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Table 3 Tagging SNPs selected from HapMap

SNPs SR HWE BRI (%) DB L RIIR MAF (%)
151927914 T>C 0.93 99.7 41.35
1510983755 G>A 0.31 99.9 27.67
1511536879 A>G 0.09 97.3 13.32
151927907 G>A 0.32 96.7 25.64

0.024), [FIHE, 5 110983755 GG Jk P 7Y [y gt
BE LR GA R AA LRI | 747 1s1927907
GG FE [R 7 () I g 28 3 LU HE T GA R AA JE[R AU

I s KR AR FE ™8 (P = 0.009 Fl P = 0.013, 5%
4)0
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Table 4 Association of TLR4 polymorphisms with asthma-related phenotypes (X£59)
SNPs Eos FEV,% FEV,/FVC hsCRP logolgE EERGTT T n (%)
(x10%/ml) (%) (%) (mg/L) (TU/ml) 1% 2 % 3% 4 2

151927914
TT 0.57+1.12  67.58+25.00 66.72+14.34  2.67+6.87 1.87+0.51 19(17.43) 14(12.84)33(30.28) 43(39.45)
TC 0.41+0.33 71.54+£25.01 69.07+14.50  2.70+5.81 1.78+0.51  36(23.23) 25(16.13)41(26.45)53(34.19)
cC 0.37+0.29 71.13+£28.83 68.55+16.44  1.55+2.43 1.86£0.46  15(27.78) 11(20.37) 13(24.07) 15(27.78)
P{E 0.157* 0.043* 0.109* 0.370* 0.724* 0.024*

rs10983755
GG 0.50+0.92 68.38+25.28 67.55+14.74  2.52+6.09 1.85£0.50  31(18.24) 21(12.35)50(29.41)68(40.00)
GA 0.41+0.33 72.52+26.65 68.82+15.27  2.71+5.93 1.80£0.52  32(26.67) 23(19.17)30(25.00)35(29.17)
AA 0.41£0.26 70.50+£23.63 69.27+13.13  1.42+2.36 1.76+0.44 7(25.00) 6(21.43) 7(25.00) 8(28.57)
P{E 0.398" 0.297" 0.542" 0.606" 0.629" 0.009*

rs11536879
AA 0.45+0.59 69.73+24.59 67.99+14.32  2.74+6.40 1.82+0.52  49(21.78) 36(16.00) 62(27.56) 78(34.67)
AG 0.37+0.30 72.48+28.16 69.14+£16.56  1.92+4.08 1.82+0.47  18(23.38) 13(16.88)21(27.27)25(32.47)
GG 0.35+0.49 40.00+£21.21 50.85+0.35 5.57+6.55 1.69+0.41 0(0.00) 0(0.00) 0(0.00) 2(100.00)
P{E 0.570* 0.197* 0.265* 0.547* 0.624* 0.858*

rs1927907
GG 0.50£0.90 68.85+£25.21 67.78+14.60  2.66+6.12 1.84£0.50  33(18.64%)23(12.99)51(28.81)70(39.55)
GA 0.42+0.33 71.82+26.82 68.30+15.55  2.03+4.74 1.81£0.52  30(26.55%)22(19.47) 29(25.66) 32(28.32)
AA 0.39+0.30 72.54+24.52 70.67+£12.86  1.78+2.55 1.78+0.45 7(29.17%) 5(20.83) 5(20.83) 7(29.17)
P {8 0.536" 0.441" 0.497 " 0410" 0.792* 0.013*
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Figure 1  Association of TLR4 polymorphisms with CD4*CD25" regulatory T cells in peripheral blood from asthmatic patients
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Figure 2 Association of TLR4 polymorphisms with TLR4* CD4*CD25"# regulatory T cells in peripheral blood from asthmatic patients
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