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FTEERI FTO_1. IRX3_1. IRX3_2. MC4R_1. MC4R_2 %5 5 M CNV, 58 i )L 603 44, Hirh 5 307
H, 1296 %45 DU 261 44, YETR 194 24, WAETH 148 %4 DURR. ik, WAL & /IR0 5008 28.3% |
103%. 31.1% ( P<0.001) . 7EM&HEILE S, TRX3_1. MC4R_2 Wifii 5 CNV 58T / EFEFA G (P<0.05) » 2
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Association between copy number variations and risk of overweight/obesity among
Han, Uyghur, and Kazak children

ABIDAN- Ainiwaer, Adalibieke, HUANG Bing-Xue, YE- Yekejiergeli, DOU Ya-Lan, WU Jie, DAI Jiang-Hong. Department
of Epidemiology and Health Statistics, College of Public Health, Xinjiang Medical University, Urumqi 830011, China (Dai
J-H, Email: epil 02@sina.com)

Abstract: Objective  To study the association between the prevalence of overweight/obesity and copy number
variations (CNVs) among Han, Uyghur, and Kazak children in Xinjiang, China. Methods The kindergartens in Ili, Altay,
and Karamay in Xinjiang were selected as research sites, and stratified cluster sampling was used to select the children aged
3-7 years. Body height and body weight were measured, and exfoliated buccal mucosa cells were collected. CNVplex”
was used to measure the CNVs of FTO 1, IRX3 1, IRX3 2, MC4R 1, and MC4R 2. Results A total of 603 children
were surveyed (307 boys and 296 girls). There were 261 Han children, 194 Uyghur children, and 148 Kazak children. The
overweight/obesity rates in Han, Uyghur, and Kazak children were 28.3%, 10.3%, and 31.1%, respectively (P<0.001). In
Kazak children, the CNVs of IRX3 1 and MC4R 2 were associated with overweight/obesity (P<0.05). The multivariate
logistic regression analysis showed that the risk of overweight/obesity in Han and Kazak children was 3.443 times (95%CTI:
2.016-5.880) and 3.924 times (95%CI: 2.199-7.001), respectively, that in Uyghur children. The CNV of IRX3 1 was a
risk factor for overweight/obesity (P=0.028, OR=2.251, 95%CI: 1.418-5.651). Conclusions The CNV of IRX3 1 is
associated with overweight/obesity in Han, Uyghur, and Kazak children, and the association between the CNV of IRX3 1
and overweight/obesity in Kazak children should be taken seriously. [Chin J Contemp Pediatr, 2018, 20(4): 308-313]
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HEATRAE
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T VAR TR IR AR DG CNV 3705, 58
1 325 ) PubMed % 2017 4E 5 A 30 H T &£/
FEREFE ATt HEA T B A SIS T e A CNV 37 15,
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% (REAYPHARAE, HE ) 17,
1ZJ7 152 H AT CNV AN H A A S s I TP
Jrike CNV BRI . (1) AHXHE 1%L 0.7~1.3

309



%520 45 55 4 )
2018 4F 4 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.4
Apr. 2018

M, 23 DUHOR 15 (2) ARXEPS DR 1.5~2.5 It

BOCEBUE AU, X SR e ge it b oR

X DU 25 (3) AHXE I 2.7~-3.3 1f, 24 gt AL
X DU 3. fEiF S e P R, AEAEZa XS 45 UL
F1 REERECNVREAUCEER
LM 4 Qefafk HLf K (kb) EHEH LA,
FTO 16 53737874 54148379 410506 2 FTO_1
FTO_2"
IRX3 16 54317196 54320893 3698 2 IRX3_1
IRX3_2
MC4R 18 58038548 58040016 1469 2 MC4R_I
MC4R_2

TE: a /s ER S TEE DRGSR PR BURET FTO_2 fAfE s, SEBERARA RS, 7E80ih b b (R AT FTO_1 i%idfE .

1.5 MEXIEIREX Stri

REEFREL ( body mass index, BMI ) = R ( kg)
B (m)’o AR PR AE A U B )L
Fe5r2s BMI 2 JEbrife e SO AR 17,
1.6 FEEH

(1) P NG g —Rl; (2) kM

KA . Ge—IrkiE T ilaE;  (3) XA TR
Sy AR bR, B SN S AT A
1.7 FITESR

FI H1 Epidata 3.0 %1 {4 & 57 %% 85 2, R H
SPSS 21.0 B AFHEATHL A o3 M7, AL AE I ST R A B ¢
R . Ki Fisher BRPIMERILSE TR
100 9 9 PSR T R 7 0 00, R R AG B Ky
0.017. A58 / FEREAE Y R A8 &, LN R T M AT
Gt B ) B R IR A TR Z R
logistic P43, P<0.05 R2EFA S5 L.

2 R

21 MIRITRERER

P LI 611 44, XA L E P Tk
FE A5 CNV KGN, B 90 A GE 1143 M i L
603 44, Hd U JLE 261 4] (43.3% ) , 4ejE )L
194 ] (32.2% ) , WATRILEE 148 1] (24.5% ) ;
BACIT & LB B 50.9% F149.1%; % NBEAERS
H54+08%, Ll 3.5~7.3 % ; WFFEXTEMEK
AR/ AERERN 23.2% (140/603 ) . TFHIRF A
B /MR LE BRI L 22 gt
X(P>0.05) 5 PRSI 22 5 a2 8 X
(P>0.05) ; MAERBE M FESFAGIHEX
(P<0.001) . EHARFHABEE/ACPEHILER
FEANE IR 2,

®2 EEREMBE/IEHILENERER

5 P AEI P [ B (%)) W [ B (%))

A o (Fx9) 5 X Wik ik %
IEH AT 463 5408 233(50.3) 230(49.7) 187(40.4) 174(37.6) 102(22.0)
/AL 140 5407 74(52.9) 66(47.1) 74(52.9) 20(14.3) 46(32.8)

1) ~0.449 (0.276) (27.127)

P{E 0.654 <0.001

DO, 2wy = RIELEEE /LA
28.3%( 74/261) . 10.3%( 20/194 ) . 31.1%( 46/148 ) ,
EFRHAGIFE L (P<0.001) o #—LFHLL

G, KRDUE S 4 K ik S Yk 2z [ E /e
MRS ESBAGIHE X (P<0.017), L3,
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®3 N HER=REILEBE/IEHENLLE [#1(%)]

®5 NEBE/EHMESCEILESERMSE R
THEREEE (6] (%) ]

il 5%k HEEE /TR
DU 261 74(28.3)' o IEHAREIL Y FEE /BRREL Y
A5 /C P
i3 194 20(10.3) BN (n=187) (n=74) a A
1293 148 46(31.1)' FTO_1
w1
paL:! 27.127 EH I 173(94.0) 0059 e o
P{H <0.001 SHE DL 11(6.0) 3(4.1)
T a R SAERALLEE, P<0.017, IRX3 1
EH##N 155(89.1) 63(88.7)
0.006  0.937
) S D 19(10.9) 8(11.3)
2.2 AERMKEILE CNVIERSH IRX3.2
2 WoRDL, 4k, A RIGHE /LR A AR E# 94(56.0) 645 s
OIAAFTE 22 5, PRI AR SR AN ] RO )L 7 45 3k S 74(44.0) 30(45.5) ' ’
PRI A CNV AR S L. 7R I e (1) FTO_L MC4R_1
TRX3_1. TRX3_2. MC4R_2 “6{i 5 CNV 7600, 4k | ?fg 2 IBIO84) 09043 oo 0109
S SN TP L 3(1.6 4(5.5
LT R (P005), k4. T (10 )
IEF N 172(94.0) 69(93.2) .
*4 TEARKILESEERSEMELER LS oy 11(6.0) ses 00 1000

[ (%) ]
R
fiF ICNV ik Yijik s fE PIAE
(n=261)  (n=194)  (n=148)
FTO_1
IEFFEDL 243(94.6) 193(99.5) 139(94.6)
8.614 0.013
SEHPEIL 14(5.4) 1(0.5) 8(5.4)
IRX3_1
EHHEDL  218(89.0) 145(81.0) 128(88.3)
6.207 0.045
SEEFEDL 27(11.0)  34(19.0)  17(11.7)
IRX3_2
ERED 130(55.6) 129(70.9)  80(60.2)
10.367 0.006
SEPED 10444.4)  53(29.1)  53(39.8)
MC4R_1
EEFED 250(97.3) 193(99.5) 142(96.6)
\ 4.840 0.089"
SEED 7(2.7) 1(0.5) 5(3.4)
MC4R_2
IEFPEDL 241(93.8) 193(100)  136(91.9)
14744 0.001
SEEPEN 16(6.2) 0(0) 12(8.1)

T a 2R HEZEAIE; # /RF0870 LEREAR ] DNA TR,
KA CNV, SR prd RE i

PO, 4 WA TR EE /OB PRI OE AR L
FF A BE 1 5 AN 5, CNV I I BE A5 20 M, & PRAR
FE W T /O JrE RN OE B AR B L BEAE IRX3.1 I
MCAR_2 W7 5 5L CNV 150 18] 1 2% S AE 511
2R (P<0.05) , WLER 5~7,

TE: a R RJUELAIE; #7807 JLEEREAR R DNA WK,
AHEH CNV, el e i

®6 HKBE/EHMESCEILESERNMSE N
THEREER (6] (%) ]

IEHREIL "/ ALHEIL

AL /CNV (n=174) (n=20) L P
FTO_1

EH D 173(99.4) 20(100) ) 000"
S 1(0.6) 0(0)

IRX3_1

EH# 130(81.8) 15(75.0) .
SR 29(18.2) 5(25.0) 0180 0.672
IRX3_2

EH I 114(69.9) 15(78.9)

S 49(30.1) 4(21.1) 0669 0.413
MC4R_1

IEF# 173(99.4) 20(100) ) 000"
SHEEN 1(0.6) 0(0)

MC4R_2

IEF#E 173(100) 20(100)

RPN 0(0) 0(0) - -

TE: a/mRIESAIE; b RsRH] Fisher BRI # 27
SrJLEEREA N DNA WRBEE R, ARAGH CNV, BUEZEH o drid 72
PR
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R7 WEBE/EHMESEEILEZSERMAE R

TIIEREEE (6] (%) ]
. IEHREIL " BE/ ERILY
3755, /ICNV (n=102) (1=46) 71 P
FTO_1
IEFEEN 93(92.1) 46(100) ,
2468 0.116"
SEEE I 8(7.9) 0(0)
IRX3_1
IEF# 92(92.9) 36(78.3)
6.529  0.011
SEHEE I 7(7.1) 10(21.7)
IRX3_2
EF#EN 53(58.9) 27(62.8)
0.185  0.667
SHEE 37(41.1) 16(37.2
MC4R_1
IEH 5D 96(95.0) 46(100) ,
1.091  0.296°
SR 5(5.0) 0(0)
MC4R_2
IEFED 90(88.2) 46(100) ,
4416  0.036
S 12(11.8) 0(0)

TE: a R RIUESAE; #7870 LEREAR A DNA WREZL AT,
KA CNV, SAEGETH T R Bl

23 JLEBE/BHEAZIEZRSH

PO E / IEREE D AR i, SR AN 5
THEE W A AR R ATHEENA Z & logistic M
AT, 455 o DUR FA G L3 & A4 &/ e
JHE B4 DR o Sl 2 T J L 11 3.443 %R 3.924 £
IRX3_1 i s5FE [ CNV 2 LTE R / BRI SR A
£, W#ES,

*8 JLEBE/IBHNZMERSNER

i H B SEf§ ORfH  95%CI  P{
i -0.490 0.993 0.613 0.622
BRI (AR SR

DU 1236 0273 3.443 2.016~5.880 <0.001

L2y 1.367 0.295 3.924 2.199~7.001 <0.001
CNV

IRX3_1 5% 1.041 0353 2251 1.418~5.651 0.028

MC4R_2 54 -0.263 0.957 0.768 0.118~5.011 0.783
3 itig

e 1 55 it XN R R AR 11 S St B AR A 2%
. Xl EE LSRR SIS NSO, B
i3t DXAN [) RPN AFEB I 1 0 A1 A7 AR W S Y 22 57,
A LR BE DR . LA S A5 5 AR B B A

ANTF] o R[] B 8 I s R0 195 O R AR 9 5 S
T, =G0 I R e TR R A e 1Y
3RS " IR ST SRR, DURS . Lo M BRI
I SRR AR LR T YRR AR . SR AR
b, DUGEMAE RS ERL, Hh =, K%
JEE R A 1 IR T BT, T v %3 B R A 1 L]
P KD R 20 G FE /BB R IE SR AR L B A2
P R R SR BT, LA E /e
JEARAT AT BEAE A 8 sl AR o AR5, 10, 4
WG = RIGHE / ERER AR R A 25 R, kit
FERA 5 b FTO_1, IRX3_1. IRX3_2. MC4R_2
& CNV 1E 3 D RIGH B4R, X ] RE 5 AR
R AR AL 1 R Z [ 22 547 06, WG LIE 6
i/ IEERER (31.1%) , S5kZerss P s
R B, AT SRR B RE R X L
/B R, DURFIM L & AR/ R
(4 IR 3 1 e 2 7 UL EE 1Y) 3.443 f5 R 3.924 f5, 7
B, WMEAREEITR R, ZRAeESL. &
MR, SAEBCHFER, KEBEZUmE . 4. F.
RS Wl WS A R o 3,
B RS Y NG W H A R, 3 e I R ALK
SRICSEE iRdFE IR E I, X ETRES
TG LEE R/ B S A DG, R/ IR A
AN T ION & R (s 8 N R s D
KAYH R ZBIE AR R MER, A RENHH
FORMRE P, AR s s R R R e 2 LI
UHTEARTR) B 2 0] B A7 e 22 57 1
AR W, TERG R JLE 1 IRX3_1 i
JTEREE /AN IE F R LB Z (B CNV f77E
25 IRX3 H: A AE N ) ¥ BB [ R & (Troquois
homebox, TRX ) & [K 2% o %) 51 B A% B2 o 2014 4F
Smemo 25 "V HFSEARIE, FTO HEHME—PHNE T
L E IR IRX3 KB ISR TIF5], N ET
H ) RS SERERS IR TRX3 KR A5 1, oeds
IRX3 M &E /K, SRR R, IR /N
Ml BES ARG NS R RS T
B9 )7 5 SIm AR E R 2 B D RE IR R . —
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B S . B2, WANRE A — D RE A B
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7 15 CNV 75 Wy 5 8 1/ AR ek A0 IE 3 (R &L #
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TRX3_1 o7 /5 HE K CNV 2 JL 35 8 5/ B JBE 19 15 B
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L5/ N R RO UG (R 38 I O 1k 4G SR 1
IRX3 VM T / AR REAH DG 20 B A AR IR AR
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JLEE M E /AR AR A B A A A — 25 e T4
PAR TN L/ BB A 1 fa B PR T — 5
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