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Association between CHI3L1 SNPs and susceptibility to childhood asthma

L1 Ji-Ming, ZHANG Hui-Fen, SHEN Xiao-Li, XIE Hui, WU Xing-Dong, SHEN Tong, WANG Ye. Department of Clinical
Laboratory, Xiamen Maternal and Children's Hospital, Xiamen, Fujian 361003, China (Email: lijm2030@sina.com)

Abstract: Objective  To investigate the association between CHI3L1 single nucleotide polymorphisms (SNPs)
and the susceptibility to childhood asthma. Methods A total of 316 children diagnosed with asthma between January
2011 and October 2013 and 297 healthy children were selected as asthma group and control group respectively.
Peripheral blood samples were collected from all subjects. Chemiluminescence and flow cytometry were applied to
measure total IgE level and the percentage of eosinophils. ELISA was used to measure YKL-40 level. Genomic DNA
was extracted from peripheral blood hemocytes, and the genotype and allele frequencies at CHI3L1 SNPs rs4950928,
rs10399805, and rs883125 were determined by MALDI-TOP mass spectrometry. Results  The total IgE and YKL-
40 levels were significantly higher in the asthma group than in the control group (P<0.05), while the percentage of
eosinophils showed no significant difference between the two groups (P>0.05). The frequency of GG genotype at
rs883125 in the asthma group was significantly higher than that in the control group (P<0.05). For rs4950928, the asthma
group had a significantly lower frequency of CC genotype (P<0.05) but a significantly higher frequency of CG genotype
(P<0.05) compared with the control group. In the asthma group, the patients with GG and CG genotypes at rs4950928
had significantly increased total IgE and YKL-40 levels compared with those with CC genotype at this locus (£<0.05).
Conclusions YKL-40 is a potential molecular biomarker for the primary diagnosis of childhood asthma. CHI3L1
SNPs 154950928 and rs883125 may be associated with childhood asthma. G allele at rs4950928 may increase the risk of
childhood asthma. [Chin J Contemp Pediatr, 2015, 17(2): 144-148]
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FH. B4n, Hong 28 ™ % BLL T J5 Al AE % 405 1%
B R R R U ERG fAZ A 2, I RIFRE R,
YKL-40 ()38 K- 55 e i) & A kA 5 DI
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1.1 RIS
PEHL 2011 4F 1 H & 2013 45 10 A #1121 0~
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WG rh AR = 22 23 WP 43 23 e i = 40 2013 ARl
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B TeE P 22 >R H 52 [E Beckman 23 A [ DXI-
800 TL2F 2 AN s WE MR A0 AL Eb 50 o i FH H A%
Sysmex 2 7 [ XS-500i IfiL 41 i 43 H7 4% ;  YKL-40 i
FE K FH 92 [ CUSABIO 23 /] Y ELISA {77 &5 SNP
ANE 5, BRI 43 A4 - Sequenome 23 B AR R G 2 iz
K FI A MALDI-TOF iy .

1.3 HARRE
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1 mlL IR FH A2 R A = A B AR 43 ) A6 T
S TeE 7K FE R PR RL AR L4715 5340 1| mL AR
L 4°C 3000 rpm £5.0 20 min 43 5 105 F 1 20
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S T Y J3E RV TR M A 48 A L 9 0 2 12 2R 1)
BeE=ialh], #H8 DXI-800 k27 & OGAUFN XS-500i il
R TR ERRAERR P A T B Sk
1.5 I3 YKL-40 &
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ELISA 37 &, B B IR UL - Ef T4 o
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&1 SNPALEMEIHEFT x2 W4 CHI3L1 EF rs10399805 fif & £ F B K (it

SNP i 5l Fx
rs10399805  [-ii%

51455 (50— 3")
CCTCATGAAGACCTGACCCAAA

T TGGATTACCAGAGGAGGGTTGA
UEP-SEQ  CCCAAAGTTTTCAAAACTCTGC
154950928 | GCTCAGTTCCCATAAAAGG
T CCAGGCCCTGTACTTCCT
UEP-SEQ  GGGCTGGTTTGCCGCGT
1883125  Lif CATTTCTGTGTGCCTTGCTCTTCTG
T TGGAGTGTTTATGCAACTGTAAAGC
UEP-SEQ  CACTGGTCTTGTGAGTAGCTGAA

{i: UEP-SEQ & HLFEAEMI |4

Z#R
2.1 FHZAIMIE YKL-40 K FERIELER
Wz i 2H LMY YKL-40 % 59.30 (34.21,
89.51) ng/mL, & & & T XF B4 I 2% YKL-40 /K
- [26.17 (15.18, 38.57) ng/mL] ( U=19441.5,
P<0.001) .
2.2 THZAREERMERIZEABLL BIF0 2 IgE iR BRI LLER
W% Wi 2H 8 18 1A 40 L LG 19] [1.52 % (0.48 %,
2.62% ) | SXIRL [1.58% (0.53%, 2.54% ) | It
BESIG IS X (U=49051.5, P=0.332) ; B
s 20 & IgE 7K SF [351.35 (100.93, 611.23 ) 1U/mlL]
S v T 6 IR 41 [33.38 (19.27, 53.30) TU/mL,
U=8947, P<0.001],
2.3 CHI3L1 E&E SNP L R fEFA B A5 sz
CHI3L1 % SNP fii 5 rs10399805 .,
rs4950928 Fl1 rs883125 Ft [A M ¥ 45 4 Hardy-
Weinberg V-7 & ., rs10399805 137 i1 76 Wi £ 8] 1)
B DR R RN S0 L PR 32 2 R I Te ge it 2E i (3
P>0.05) o rs4950928 {i7 15 1 CC 35k [R 78 75 12 g &1
P R R A T R ZH (P<0.01) , T CG i PR 59
RN TX R4 (P<0.01) , H CHI G &5t
PRI 6 W 20 1) 22 S AT St 2 L (P<0.001) o
1s883125 i/ 1. 1) GG 35 R 7Rl 75 122 Wity 2 v 11 391 % 15
FXFRELL (P<0.001) , H C A1 G 250 L PR AE
PR 2Z A G2 X (P<0.05) o W3R 2~4,

ERMELE [ (%) ]

FER A SELIER

Ao Pk or o T C

SHBLL 297 21(7.1) 121(40.7) 155(52.2) 163(27.4) 431(72.6)
BN 316 30(9.5) 129(40.8) 157(49.7) 189(29.9) 443(70.1)

PRt 0.893 <0.001  0.251 0.188
P 0344 0987 0616 0.665

#= 3 WitH CHI3L1 EFE rs4950928 i S EFE R & H

ESRELE (01 (%) |
[R] 7Y iV
R A U
CG GG C G
XHIBZE 297 217(73.1) 71(23.9) 9(3.0) 505(85.0) 89(15.0)

B 316 192(60.8) 111(35.1) 13(4.1) 495(78.3) 137(21.7)

71 7.693 6.921  0.340 17.020
P{H 0.006 0.009  0.527 <0.001

F4 T CHI3L1 EF rs883125 i A B F B K &1 &

ESAZLLE [ (%) ]
g LA A S
cC G GG C G
XHRLL 297 211(71.0) 78(26.3) 8(2.7) 500(84.2) 94(15.8)
BEMGLL 316 215(68.0) 74(23.4) 27(8.5) 504(79.7) 128(20.3)
CAE 0440 0418  13.060 3.982
P 1Y 0.508 0518 <0.001 0.046

2.4 CHIBL1 EFTREEMmEIERKEHNER

MR FRZE R, rs4950028 Fil rs883125 1]
B2 T BULE R by AR R 5 %A o AR oY
X} rs4950928 Fil rs883125 rh &/ KL K AU 5 A I dE b
Z R OC R AT iE—20 LIS

L% YKL-40 FLE TgE ¥R B 7E rs4950928 {37 14,
AFEEEAEILh E R YA G EE L, HER
AR GG 8 CG 1M1 Mg 8L I 2% YKL-40 F1E TeE
WY TR ACY e gL (1 P<0.05) 5 1
& T P 40 0 LU 51 7E rs4950928 A3/ o5 A [i] i R 7Y i
ILIRIZE SR TG EE L (P>0.05) , WLEE S,

M3 YKL-40 7K. 5 [oE W B FNIRE R PR 2
JiL LA E 15883125 v i AN [m] i PRI 78 i )L 2 5 3%
TG FE L (¥ P>0.05) , L6,
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%R 5 rs4950928 i A A [E] B FH B E JLEME IRk R L& [Pso(Pss, Ps)]
P YKL-40 ¥ R IgE Ve WG R AN EL A1)

(ng/mL) (IU/mL) (%)

CC 56.40(28.14, 87.00) 273.39(66.82, 526.83) 1.57(0.52, 2.48)

CG 60.47(47.10, 98.93)" 514.98(194.91, 828.43)" 1.42(0.38, 2.85)

GG 68.34(61.25, 86.85)" 547.42(189.27, 897.22)" 1.68(0.47, 2.62)
HAE 6.525 25.636 0.104
P1E 0.038 <0.001 0.950

H: amt CCEBERILE, P<0.05,
% 6 rs883125 i m A RIERE R £ JLIEMZISIRK AL [Pso(Pas, Prs)]
e YKL-40 ¥ % B IgE HeJE IRE TR o7 20 0 L 3]

(ng/mL) (TU/mL) (%)

CC 57.17(34.12, 89.20) 325.48(104.36, 561.01) 1.32(0.42, 2.59)

CG 59.17(36.74, 85.24) 198.4(71.08, 532.82) 1.65(0.28, 3.08)

GG 72.71(43.40, 93.75) 599(80.57, 767.41) 1.60(0.51, 2.59)
H{A 0.292 5.115 0.125
P{i 0.864 0.078 0.939

3 itie T TR Y AR SE ARERAF ST N BB, LA

W Wiy S fe B UL Y L 2 M R R 22—,
2009~2010 4F LA Bos, TR T ) L2 e iy
HIRHN 3.02% (95%CI: 2.97%~3.06% ) , 2 4E%
it IR R IR 2.32% (95%CI: 2.28%~2.37% ) ",
W e — PP 25 R st H 2 Psie ny =
Y%, ABFITIm R 316 44BN LA 297 44
FEJLEERY CHIZL1 &R A5 rs10399805 . rs4950928
15883125 HEATHAL HIRZSMEM T, S5 REM .
CHI3L1 3£ [F Y rs4950928 F1l rs883125 £ 244 1] fig
2 L W Mg 1 2 IR, 17T 1510399805 H fig I-IE
JL B A 0 iy B SRR TR 1883125 v 1 1 GG FE A
TR et 4y ) L2 A P i 9 XURS: 5 rs4950928 11
C A5 o7 JE R mT B X 2 g B LS 3] T — 5 I PR 4
FH, T G A5 55 PR D0 AT B 2 B v 12 Wi XSS 1) &7 Jek
R SO IR & B, W2 I Y TR
FTYKL-40 7KF-BA 5t g X6 4

1510399805 G LA TT, CT Fl CC = FhFLH A
AHIFFE A = A FH R B 3R A I ity ) LA B L
B A 25 R ISR L BEXT 1510399805
YEHIRIEZE B AT AE S 76 2009 4FEEF X [ L
A TR, rs10399805 T 45 (v Kk 4 7 i f5 ik
HHAHILIE S A B8, RINEEA YKL-40 7K

1510399805 T 4537 Jt [R5 REH2 =5 YKL-40 7K F-, &
A5 i e o BB R A Rt ' R E
223 2011 AR EOBT I i I I 7k, 1510399805 £
Z5AME ML YKL-40 AR E B R M, H
BRI, rs10399805 S 75 2 W Wity 1 B SR L H, L
W M v BT S AR AT 2 — S ARk, A5 A Rt
7o

rs883125 itk CC. CG I GG = Flr K& A 1Y,
FEAHIFFE H g L GG 3 PR ) 3 S5t s v i
LT, FB GG R A nT e M sy L
(Y IRV o 7 27 M £8 3 1883125 A3 a5 2 PR 784 Frg of
Fbdr, HOYKL-40, & Igk /K- Fg g Mk 4n it Lt
BIJCHA 22 5, XKW G AT YKL-40 Al
K TgE TR I IERA s, PR e i) e E
FEFEFRC AT BES C BRI T0 250

154950928 {3 T- CHI3L1 B 8 3 7 |, H
5 5 — RN A X, H] Re 2 G Y ) ik
B 2 — P R HARAE Oy A ik —
ST . Ratheke 55 "B YT 6514 447432 s A KR
ABIWFFE K R rs4950928 G Z5Av FE ] B it 114 5 Jak
Ko A 2B AR G SRR B PR X Tk K Rk ny £
FMAT TIRARIBFSE, K IAE D KBRS 3 N
Kl s 56 v, A 154950928 . -131G AYFEH, AH
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