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P<0.05] ;1s713586 1% .64 TC AR X A fe B AR 5 P87 )L & 48 F 6 K
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ABSTRACT : OBJECTIVE
SEC16B 1633715, DNAJC27 rs713586, FTO 1s11642015 and MC4R rs6567160 with
overweight and obesity in Han Chinese preschool children. METHODS A total of 749

Han Chinese preschool children from Henan and Guizhou Province of Long-term Health

To investigate the association of polymorphisms in

Effects Assessment Project of Infants and Toddlers Nutritional Pack were selected for the
study and divided into an overweight and obese group and a normal control group in 2022.
rs633715, 1s713586, rs11642015 and rs6567160 were genotyped using Kompetitive
allele-specific PCR ( KASP) technology. The distribution of genotypic polymorphisms was
compared using the X* test. The association between the four loci and overweight and
obesity in preschool children was analyzed using a multifactorial logistic regression model.

RESULTS
distribution of genotypic polymorphisms of rs633715 and rs6567160 among preschoolers in

The statistical analysis revealed a significant disparity (P <0.05) in the

Henan and Guizhou Province. CC heterozygous mutant and recessive models at rs633715
locus were associated with susceptibility to overweight and obesity in preschool children
[OR and 95% CI 2.915(1.163-7.305), and 2.997 (1.226-7.323), respectively,
both P<0.05]. TC heterozygous mutant and dominant models at rs713586 locus were also
associated susceptibility to overweight and obesity in preschool children (OR and 95% CI
were 2.362(1.054-5.289) and 2.362(1.054-5.289), respectively, both P<0.05).
rs11642015 and rs6567160 loci were not associated with susceptibility to overweight and
obesity in preschool children (P >0.05). The result of the analysis of the cumulative
effect of rs633715 and 1s713586 showed that the number of genotypes carrying the risk
genotype was positively associated with the risk of overweight and obesity in preschool
children (P, <0.01). CONCLUSION
SEC16B 1s633715 and DNAJC27
overweight and obesity in preschool children. Moreover, rs633715 and rs713586 had a

Among Han Chinese preschool children,
rs713586 were associated with susceptibility to
cumulative effect on susceptibility to overweight and obesity in preschool children, the
number of risk genotypes carried was positively associated with childhood overweight and
obesity risk.
KEY WORDS:SEC16B,DNAJC27,FTO ,MCA4R , genetic polymorphism, overweight
and obesity
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Assessment Infants

B AL 2T 40 M 2 f# R 3 ( BioTeke Corporation ) ;
20 mg/mL & H B K ( BioTeke Corporation ) ; fi
(BioTeke Corporation ) ; % £k 4% & W CB ( BioTeke
Corporation) ; 53k IR ( BioTeke Corporation) ; {5 ¢
W WB ( BioTeke Corporation ) ; 1% it 2% W ¥ EB
( BioTeke Corporation) ; KASP 5|4y (4 LA % T 1%
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), il R 4 [ Sl WU AR BE T AR il (R SE SR
HEIEAR A IR 2 ) 5 K-pette 2 H 31 DNA #42 iil
TAEE (LGC, B [H ) ; Meridian {8 730 W 1X (LGC,
Y[ ) ; Hydrocyler 7K ¥ PCR #4424 {% (LGC, 3
[® ) ; Pherastar SNP 43 BG4S (LGC, TE[H )

1.3 MEFEAKRE

it L5 SR I 48 SR 2 BIF 5 0 42 1 5 ok . %
K MM 45 7E 2 R CE 20 ~ 30 min, 7F 30001/ min %% 3
B 15 min J5 40 B0 o B R )2 I 20 A B A
FER ML A =80 C UKAR LR AE .

1.4 DNA REFIERE & 5 ME&

I R 3k v N 23 B 10 YE R R I 4 b 4
DNA SR HI 5 4 1 25 07 5 [R]85 5 il e =X s i
( Kompetitive allele specific PCR, KASP) Y J5 15 3
fraE N 2 0. 5 5 B3 rs633715,
1713586, 1511642015 F1 156567160 ) KASP 7|
Y, a1t i3k 1, 519 FAM #9280 21 7 51
5" GAAGGTGACCAAGTTCATGCT 3, 5| # HEX
9 Jt & W ¥ 4] 5 GAAGGTCGGAGTCAA
CGGATT 3", 514 th A= T AE ) TR B4 A7 BR A
A, B ALY KASP 51 #)Hl 2x KASP Master
Mix 51 HIR G, 5 T 58 DNA R G 5T
i i K &R 48 Hydrocyceler H1 17 PCR 473,
F Pherastar SNP 43 % & il {0 I 2 S A5 5 I £
B A DR AT A A TR 23 B A O

&1 rs633715.rs713586.rs11642015 1 rs6567160 #J KASP 5| 4

M REZSME A 54 FAM 5| # HEX WG
15633715 SEC16B  CTGCTTATTTTTCCA TGCTTATTTTTCCATTC CTTCTGGCAGCA
TTCTCATTCCCA TCATTCCCG CTAGAGGGAAC
15713586 RBJ CCTCCCAAGGGAGC CCTCCCAAGGGA GGCCCGAGGAGT
CAGTTT GCCAGTTC GACTGGTG
1511642015 FTO  GATGCACAAAGGGG TTGATGCACAAAGGGG CAAAGCTGCCTA
CAACTCC CAACTCT TCCATCCCACC
156567160 MC4R  ACAGCCTGCCCTAA CAGCCTGCCCTAATGG AGCTCAGACATG
TGGTATTTTAT TATTTTAC ACTTGGCAGTTAG

1.5 BEBRBEOHE

5 B0 D £ F 5% 6 2 Y B s IR, DL WHO
2006 4F 0~5 % JLFE LK ArifE " 1 2007 4E 5~ 19
BILEARKRE 2% WHO Anthro 3
W S 2 LUT LI 09 4 &% 5 44 & 48 80 2 3 oy

(body weight index for age Z score, BAZ) ,/§ WHO
AnthroPlus 118 5 2 &L EIL#ER BAZ, R
¥ WHO K L& FhriE,5 # LT JLE 2<BAZ<3
AR, BAZ>3 MBS & K VL EJLE 1<BAZ
<2 MM E,BAZ>2 HIERE, AW S % WHO
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SCA TR BE 43 R /AN R LATR B e DL R
AV
1.7 ZHitFESH

M R4.1.2 91 genetics 14T SNPs Y
Hardy-Weinberg AL M, P>0.05 1A KT
4 Hardy-Weinberg 15t 1% - fiif 22 £ .
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() 2 ZH M N7 R AR 1Y 8 = BEORFIY U BRI ¢ K
ANFE B T2 43 A B5CT0 0 B) A KM RN B R /ME 1Y
2 20 b ST RE AR G 5E B 9B Wilcoxon F: FIAS 56
FEPEGORM 2] LR X KB, i 2 E A
B Logistic [A]IHRERL 73 A & J AL 05 7 8 Hi L
I R 0y O Bk, AR IS B B9 KURS: LA OR
(95%CI) o , I 1 — 2R R B 58 XF G 45 717 19 XL
Iy e R R B ot 5 I B ) B RRAL N . Py i AT
A XU 5 PR 76 i A Ry 3% S PR AR B 40 Logistic
BERS AT AT . Bk g it 25 R IBORU P<0. 05 Ik
RBEA G EE X,

2 #R
2.1 Hardy-Weinberg i&f& &R ER
rs633715 ,rs713586 . rs11642015 Fl rs6567160
¥IFF & Hardy-Weinberg 3% 14 F fiif (X* = 3.29,
0.50.1.06 1 3.00,P>0.05) , Ui A HF 584 £ % B
] — T B R B
2.2 MRS HIERE
B 51.4% , &0 L 48. 6%, B 749
4 JLEE 43 Sk o A B 2H R0 O BR A, b i
HEREZH 54 A, IE# 4T B4 695 A, A A i 41 A
IE B B B LA RAE LU A WL 36 2, 5 1E H Xt R
ZHAH L e R R 4 Y AR Y R BAZ A B i (P<
0.01), H & A rE A B JLE b B B8 & (P<
0.01),

Fz2 2022 FiMEEHEM 749 BINEFREILERNERIST

. REALEAL %% 4L » R AL I 3 % 18 4

T (n=54)  (n=695) T (n=54) (j:695) P

i % 5.4320.44  5.15%0.44  <0.01 || " 0. 40

51 0.08 P 0 18(2.59)

5 34(62.96)  351(50.50) & 50(92.59) 609(87.63)
i 20(37.04)  344(49.50) NG HE 4(7.41) 68(9.78)

G NG A 2.15+0.90 -0.46=0.85 <0.01 || &L 0.37
WibkFL H %/ A 12(6,18)  12(10,17)  0.34 INETR LT 3(5.56)  72(10.36)

TRANEL DT R B e 6(6,6) 6(6,6) 0.71 w1 33(61.11)  427(61.44)

X <0.01 w &L 14(25.93)  126(18.13)
MHEA 45(83.33)  454(65.32) NI AE 4(7.40)  70(10.07)
wMA 9(16.67) 241(34.68) BERS AR 0. 60

BERuExE 0.13 INERDLF 6(11.11)  88(12.66)
= 29(53.70) 300(43.17) By 30(55.56) 401(57.70)

% 25(46.30) 395(56.83) R L 1 14(25.93)  132(18.99)
NV A 4(7.40)  74(10.65)

R EE DL (aes) Fom BB [ n (/%) 1 FR
2.3 rs633715, rs713586. rs11642015 70
rs6567160 i = B9 & F B & 251 4 R 45 1E

16 749 % 2% % 5 JL # b, SEC16B % [H
rs633715 f37 5 TT TC Fl CC 1 F (A 70 4551 4 43 1) 2

64.09% 30. 57%H1 5. 34% ; DNAJC27 3L 1713586
P75 TT TC A CC 1 3 PR A% 43 51l 2 29. 1% |
50. 87% 1 20. 02% ; FTO 3[4 rs11642015 41 &5, CC |
CT F1TT f 5 PR 8 050 32 43 531] & 78. 5% ,19. 76% Fil
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1. 74% ; MC4R FEH rs6567160 fii i TT . TC 1 CC 1
J [R5 2R 43 1l 2 66. 76% 28. 7% Fl 4. 54%

b ® rs633715, rs713586. rs11642015 il
186567160 13 5 75 AN [l Pk 1] b IX DA K 8 37 60 7 15
S0 v ) B R R oy A, RO 1s633715 Al

156567160 {37 s 76 Hhy X 8] [ 5 [F B Z 8P A 5
Gt 25 (X =8.62,P=0.014;X2 100 =
8.28,P=0.021) , H A PR Y 22 25 M A ¥ T 42
P22 X, 44 SNPs FE ARG b X DL K8 37
(07 35 B b i 5 R R R o0 A WL 3

& 3 rs633715,rs713586.,rs11642015 il rs6567160 i S 7E N E 5] X AR
EFAESESEATHNERRFES R (n(r/ %) ]

B e e ol K i ERUERE .

5% 5 k'S R4 RME & &

15633715 TT 247(64.16)  233(64.01) 1.46 0.48 304(60.92) 176(70.40) 8.62 0.01 224(68.09) 256(60.95) 4.31 0.12
TC  121(31.43)  108(29.67) 162(32.46)  67(26.80) 88(26.75)  141(33.57)
CC 17(4.42)  23(6.32) 33(6.61)  7(2.80) 17(5.17)  23(5.48)

15713586 TT 102(26.49)  116(31.87) 3.23 0.20 135(27.05)  83(33.20) 3.05 0.22 105(31.91) 113(26.90) 2.36 0.3l
TC  199(51.69)  182(50.00) 261(52.30)  120(48.00) 159(48.33)  222(52.86)
CC 84(21.82)  66(18.13) 103(20.364)  47(18.80) 65(19.76)  85(20.24)

1511642015 CC 300(77.92)  288(79.12) 0.41 0.82 401(80.36) 187(74.80) 4.43 0.11 259(78.72) 329(78.33) 0.63 0.73
CT 79(20.52)  69(18.96) 92(18.44)  56(22.40) 63(19.15)  85(20.24)
T 6(1.56) 7(1.92) 6(1.43) 7(2.80) 7(2.13) 6(1.43)

96567160 TT  247(64.16)  253(69.51) 3.52 0.17 321(64.33) 179(71.60) 8.28 0.02 222(67.48) 278(66.19) 0.19 0.91
TC  122(31.69)  93(25.55) 159(31.86)  56(22.40) 93(28.27)  122(29.05)
CC 16(4.16)  18(4.95) 19(3.81)  15(6.00) 14(4.26)  20(4.76)

VA A R 3 h A A SR R R R
2.4 rs633715, rs713586, rs11642015 #0
rs6567160 i = 5 JL Z B ERE BRI KB IE DT
TE PR HE PR b X W BEL TGS N 7 5
WA EAR ERUEE R SH BN SR
SCAR AR FE AR SE SCAR R B S, AR 4 A
WA rs633715 Fl rs713586 A s 76 48 5 HE fiE 20 1
TE B R RECZH Y B DR AR 3 A A AE TR SR AR X
(P <0.05), H rs633715 i /5 4 B ok B 5 Fn
15713586 {3 A5 1) S M AR 78 1 5 1L 3 T e ) JRk
A ¥ (P<0.05) . 1511642015 il 156567160 {37 i
5I)L#E B EEM S LG % 8 L (P>0.05),
X T SEC16B JE[H 1s633715 i 5, ¥4 CC 4l &
7R FU 1 L B A R I A XU 2 TT 3 PR A L
F 2.92 %, DNAJC27 N rs713586 1 i, 4
HWTC A4 28 A AU L 26 f5OR8 3 8 Ak 1 XU 2 TT
FER T LFERY 2.36 %, 4 4~ SNPs 5 JL 3 #8 A
JHE B DI A3 BT 45 R L3R 4
2.5 rs633715 0 rs713586 i & B B AR 4 47
WEE R LI SEC16B KN 1s633715 i 14
Fl DNAJC27 KM vs713586 i 5 24 5 )L 5 AE ik 5
B A S, Hih rs633715 i A Y B 1k AR R A
1713586 o7 i 14 6 P AR AR 25 184 o 8 o I Je 1 XL
B, L rs633715 1 15, CC 28 A8 A rs713586
P TC Z+ A 24 J CC 4l & 28 A8 R E A KL
Wy R T S R A5 o DXL i R R 50 e T 5 )
L4y 341(0.1.2), Hod 3 4 & IR B Y XL

oo Z5REH] AT 1A KUK i R AU 1 L 28 AR
1 PR ) DRI S AN 485 A A i IR 6 PR RS L 1Y
2. 42 5 #EAT 2 A AURS: 25 PR A Y L 2 AR RS o AT R
PR JRUBS: 2 AN 485 7 A ] XU R PRI B L BE 1Y 6. 45 £,

Hitfr&kt@aHmms @ RA 5% 8 X
(P <0.01), rs633715 Fll rs713586 fir 4 1) 2
R Hr & SR WL 5,

3 itig

JIEL B R T 3 A% 1), U 0T 9 45 R R 8t AL
REfiE R 40% ~ 70% HI PR T H8 54~ R 22 7000 |
S LOCKE %67 JFJR T — W4 45 34 J7 A
) GWAS il Meta 73 #7, 34 & T 97 /1~ 5 BMI A
K I SNPs 33X 67 1 RE i BE 2. 7% W44 5T 45 %4>
WS, AT 4 A H AR S 2 280 50 10
fiE, 45 B & W 7E B 55 N BE i, 1633715 Al
156567160 7€ 77 B 44 F1 5t M 44 19 JE PR 2 451 5 45 A
HEAT2E X, 5N 1633715 {5 5 TT 54
RIF 1s6567160 i 5 1Y TT B A= A 5 kb 43 51 4
70. 4% 71. 6% , ¥ 75 TAEW M A FEA TR &

R 32 PR A7 3 08 S O 1 O 6 43 7 4%
R SECI6B 3N 15633715 5 )L # # & 0 Bk 1) 5
MR G, SEC16B SRy 5% 24 R e 3% ol 4 1R -+
2(LZTR2) , ] 3 3= 8 45 i 5 £ 385 DA i 52 i AE JbE 1)
RS GWAS R 5T 45 R KW SEC16B N £
Ak B R L A M R S B A e i
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#R 4 rs633715,.rs713586.rs11642015 0 rs6567160 it S 5L ERB ERHAXBEESTER

AR 2 AN I IR R BEEMEA/ (n(r/%)] EWIBA/ [ (/%) ] OR(95%CI) P&
rs633715
TT 33(61.11) 447(64.32) 1. 000
TC 14(25.93) 215(30.94) 0.919(0.473~1.789) 0. 80
cc’ 7(12.96) 33(4.74) 2.915(1.163~7.305) 0.02
{1 A5 Y
TT 33(61.11) 447(64.32) 1. 000
TC+CC 21(38.89) 248(35.68) 1.194(0.662~2.151) 0.56
e A 7
TT+TC 47(87.04) 662(95.25) 1. 000
cct 7(12.96) 33(4.74) 2.997(1.226~7.323) 0.02
rs713586
TT 8(14.81) 210(30.22) 1. 000
TC* 33(61.11) 348(50.07) 2.362(1.054~5.289) 0. 04
cC 13(24.08) 137(19.71) 2.367(0.937~5.980) 0.07
B AR 2
TT 8(14.81) 210(30.22) 1. 000
TC+CC* 46(85.19) 485(69.78) 2.363(1.080~5.169) 0.03
6 A5 25
TT+TC 41(75.92) 558(80.29) 1. 000
cC 13(24. 08) 137(19.71) 1.267(0. 649~2. 474) 0.49
1511642015
cC 42(77.78) 546(78.56) 1. 000
CT 10(18.52) 138( 19. 86) 0.959(0.462~1.989) 0.91
TT 2(3.70) 11(1.58) 2.989(0.605~14.752)  0.18
{3 g A5 Y
cC 42(77.78) 546(78.56) 1. 000
CT+TT 12(22.22) 149(21. 44) 1.084(0.548~2. 143) 0. 82
ek A5 7
CC+CT 52(96.30) 684(98.42) 1. 000
TT 2(3.70) 11(1.58) 3.014(0.614~14.783)  0.17
156567160
TT 38(70.37) 462(66.47) 1. 000
TC 14(25.93) 201(28.92) 0.729(0.380~1.396) 0.34
cC 2(3.70) 32(4.61) 0.862(0.191~3.889) 0.85
B A
TT 38(70.37) 462(66.47) 1. 000
TC+CC 16(29. 63) 233(33.53) 0.743(0.400~1.382) 0.35
oG A
TT+TC 52(96. 30) 663(95.39) 1. 000
CC 2(3.70) 32(4.61) 0.948(0.213~4.228) 0. 94
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