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Study on association between HLLA-G gene polymorphism and

genetic predisposition of type 2 diabetes”
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[Abstract] Objective To evaluate the association between HLLA-G gene polymorphism and genetic pre-
disposition of type 2 diabetes. Methods A total of 103 patients with type 2 diabetes who were hospitalized in
the hospital from January 2016 to October 2017 were selected as study subjects,and 321 healthy physical ex-
amination volunteers were selected as the control group. Whole blood genomic DNA was extracted. The poly-
morphism of HLA-G rs12722477 stie was detected by polymerase chain reaction (PCR) and Sanger sequen-
cing. Results The polymorphisms’ distribution of HLA-G gene rs12722477 stie followed Hardy-Weinberg e-
quilibrium (X*=5.198,P =0.074). For the HLA-G gene rs12722477 stie,the frequency of A allele in the dia-
betic group was longer than that of the control group,but the difference was not statistically significant (P =
0.054). The AA genotype appeared more frequently in the diabetic group (P =0. 010). The lymphocyte count
with AA genotype was significantly higher than that with CC and CA genotype (P =0.006,0. 003). The gly-
cosylated hemoglobin level in AA genotype was significantly higher than that in CC genotype (P =0. 029).
Logistic regression analysis showed that the HLLA-G gene rs12722477 stie AA genotype increased the risk of
diabetes in recessive model (OR =3.954,95%CI:1.132—13. 811, P =0. 031). Conclusion The rs12722477 stie
polymorphism of HLLA-G gene was related to the occurrence of diabetes. AA genotype increased the risk of dia-
betes,and A allele was a risk gene for diabetes.

[Key words] diabetes mellitus,type 2; HLA antigens;polymorphism,single nucleotide; genetic predispo-

sition to disease;correlation study
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1) DNA brAE T —80 “C KA A7 % H . PCR KW
S A TAY TRARA A& P mT .
5"-CCAGTGGATGATTGGCTGCG-3',  5-CCGT-
TCTCCAGGTATCTGTG-3', PCR ¥" 14k & 2y 25
pl. PCR R 4644 :94 °C HiAE % 5 min, 94 °C 30 s,
56 CiE 4k 30 5,72 °C 60 s #4738 MG, & )7 72 °C
FEAf 5 min, PCR S 58 MU ¥ - Wik 2 Bl AE T A
Yy T AR PR A AT I
1.3 %itzam

K SPSS16. 0 Gttt 475041 . 1F & BE kL
s Tom R B I ECRER LI B R R R
X KK, ML P<<0.05 HESAGIFEX,
2 % S
2.1 Aibigirikix

P4 HsCRP itk EL 40 L 5055 A RE 5 0L 48 4 25 5=
TG 2E T L (P >>0. 05) . 45 Ji M0 B Ak I 20 85 11 .
A E B HDL-C ., LDL-C. IfiL ¥ L& B4 &-C. JR
R VE/NERIE REZFAH G #FE L (P<<0.05), I
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£1 FHELERER(T+s)

TiH XA (n=103)  BEIRIFLL (n=321) P

HsCRP(mg/ 1) 3. 4307, 480 8.150+23. 394 0. 069
FANH < 10° /1) 6. 59042, 623 7.02022. 000 0.138
FRPERIAEIE (X107 /L) 4.340£2.355 4,6201. 715 0.272
R EAIE (<107 /1) 1. 6700. 611 1. 8301, 327 0. 227
AZ A (X 10° /1) 0. 42070, 215 0. 46040, 161 0.155
BHEIMZT (0 5. 9300, 579 7.61041.506  <<0.001
23 J8 1M (mmol/ L) 5,520+ 1. 227 7.450+2.878  <<0.001
JEL A E B (mmol /1) 4.220+1. 066 3.7604+0.960  <<0.001
= H i (mmol/ L) 1. 470+1. 087 1.670+1.135 0.125
HDL-C(mmol/L) 1.1204-0. 262 1.0004-0. 242 <<0.001
LDL-C(mmol/L) 2. 45040, 838 2.07040.806  <<0.001
I AILET (ol /1) 69. 820+23. 598 77. 06033, 300 0.043
JR % (mmol /L) 5. 25041, 867 5. 5801, 652 0.012

PR (pmol /1)
BeI=E-Clmg/ L)
B/ NekyE i R (mL/ min)

329.53088.914  329.040£102.917 0. 963

1. 070=£0. 353 1. 240=£0. 651 0. 039

82.210+18. 833 75.590+22. 373 0.014
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PR3 4 B 41 %6 1 T X0 IR AL H 22 5 RG24 B (P =
0.054) s AA K& PR R 7E BH BR s 20 v th B 0% 00 32 T
(P=0.010), L% 3,
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R,
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et ARG & B AA FE R A B 9k 4 40 At /%) £ i
WR T CC R A Y s R, T H A SCRk 2R B, I H
BB P P40 3 4 A0 78 AE 55 0 I PR R RE R G AR 38 XL
B AT S AT Y B A AR I B B R P
1) AH 548 Br ok i — 20 B ik X — R 1K

ZE PR HLA-G &I rs12722477 (75245
PE AT BB 2 8 A 5 ) S K S LR T P B A A R R
55 2R HEATTHE TR R 95 1 JRURS:

2% Uk

(1] ERE, THEE, WEMA,F HEER DS 2 BIMIK
I A 1 O FR S HIL I 5 e [ ). v A PR
7544 .2019,27(6) :462-464.

GERASIMOU P,SKORDIS N,PICOLOS M,et
al. HLA-G 14-bp polymorphism affects the age

[2]

of onset in type | diabetes mellitus[J]. Int ]
Immunogenet,2016,43(3):135-142.
LLORENTE L,DE LA FUENTE H,RICHAUD-

PATIN Y, et al. Innate immune response mecha-

[3]

nisms in non-insulin dependent diabetes mellitus
patients assessed by flow cytoenzymology[ ] ]. Im-
munol Lett,2000,74(3):239-244.

CATAMO E,ZUPIN L,CROVELLA S,et al.
Non-classical MHC- 1 human leukocyte anti-

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

3905

gen (HLA-G) in hepatotropic viral infections
and in hepatocellular carcinomal]J]. Hum Im-
munol,2014,75(12) :1225-1231.

DE ALMEIDA B S,MUNIZ Y C N,PROMPT
A H,et al. Genetic association between HLA-G
14-bp polymorphism and diseases:a systematic
review and meta-analysis[ J ]. Hum Immunol,
2018,79(10) :724-735.

HACHIYA Y,KAWASAKI A, OKA S,et al.
Association of HLA-G 3’

polymorphisms with systemic lupus erythema-

untranslated region

tosus in a Japanese population: a case-control
association study[ J]. PLoS One, 2016,11(6):
e0158065.

GAUTAM S,KUMAR U, KUMAR M, et al.
Association of HLA-G 3'UTR polymorphisms
with soluble HLLA-G levels and disease activity
in patients with rheumatoid arthritis: a case-
control study[ ] ]. Immunol Invest,2019,5(1);
1-18.

BOIOCCHI C,BOZZINI S,ZORZETTO M, et
al. Association between two polymorphisms in
the HLLA-G gene and angiographic coronary ar-
tery disease [ J ]. Mol Med Rep, 2012, 5(5):
1141-1145.

FOURNEL S, AGUERRE-GIRR M,HUC X,et
HLA-G1
CD95/CD95 ligand-mediated apoptosis in acti-
vated CD8" cells by interacting with CD8[J]. ]
Immunol,2000,164(12) :6100-6104.
UROSEVIC M, WILLERS J,MUELLER B, et

al. HLA-G protein up-regulation in primary cu-

al. Cutting edge: soluble triggers

taneous lymphomas is associated with interleu-
kin-10 expression in large cell T-cell lympho-
mas and indolent B-cell lymphomas[]]. Blood,
2002,99(2) :609-617.

LE BOUTEILLER P.PIZZATO N,BARAKO-
NYI A,et al. HLA-G, pre-eclampsia, immunity
and vascular events[J]. J Reprod Immunol,
2003,59(2):219-234.

REN L,HAN F,XUAN L,et al. Clusterin amelio-
rates endothelial dysfunction in diabetes by sup-
pressing mitochondrial fragmentation [ J ]. Free
Radic Biol Med,2019,145(19):357-373.

FENG J,MA Y,CHEN Z,et al. Mitochondrial pyru-
vate carrier 2 mediates mitochondrial dysfunction
and apoptosis in high glucose-treated podocytes[]].
Life Sci,2019,237:116941. CFH4E 3911 B0



FTHRESF 202045 12 A% 49 5% 23 4

[22]

[23]

[24]

[25]

[26]

[27]

SORBYE S W,KILVAER T K, VALKOV A,
et al. Prognostic impact of CD57, CD68, M-
CSF,CSF-1R, Ki-67 and TGF-beta in soft tis-
sue sarcomas| J ]. BMC Clin Pathol, 2012, 12:
17.

SEINEN ] M,JONSSON M, BENDAHL P O
O, et al. Prognostic value of proliferation in
pleomorphic soft tissue sarcomas:a new look at
an old measure[ J]. Hum Pathol,2012,43(13).
2247-2254,

TOMITA Y,MOROOKA T,HOSHIDA Y,et
al. Prognostic significance of activated AKT ex-
pression in soft-tissue sarcoma [ J]. Clin Cancer
Res,2006,12(10):3070-3077.

SORBYE S W,KILVAER T K, VALKOV A,
et al. Prognostic impact of Jabl,pl6,p21,p62,
Ki-67 and Skp2 in soft tissue sarcomas/[ ] ].
PLoS One,2012,7(10) :e47068.

LAHAT G,TUVIN D,WEI C,et al. Molecular
prognosticators of complex karyotype soft tis-
sue sarcoma outcome:a tissue microarray-based
study[JJ. Ann Oncol.2010,21(5):1112-1120.
HAMAMOTO Y,SHOMORI K,NOSAKA K, et

[28]

[29]

[30]

[31]

3911

al. Prognostic significance of minichromosome
maintenance protein 7 and Geminin expression
in patients with 109 soft tissue sarcomas[]].
Oncol Lett,2010,1(4):703-709.

AHLEN J, WEJDE J, BROSJO O, et al. Insu-
lin-Like growth factor type 1 receptor expres-
sion correlates to good prognosis in highly ma-
lignant soft tissue sarcoma [ ] ]. Clin Cancer
Res,2005,11(1) :206-216.

KISS B,ROHLICH P,KELLERMAYER M S.
Structure and elasticity of desmin protofibril-
sexplored with scanning force microscopy[J].J
Mol Recognit,2011,24(6):1095-1104.

CHENG W,ZHI W L,XUE Y C,et al. Two-di-
mensional differential in-gel electrophoresisfor
identification of gastric cancer-specific protein
markers[ J]. Oncol Rep, 2009, 21 (6): 1429-
1437.

sk ih, 25 TEl, A B 4. Desmin 7E R i 5
Fe e A 2 i 3R Gk Ko LT . B 525 2
%,2012,16(5) :856-858.

ClcFis B 391 :2020-03-28 &[] H 1:2020-07-12)

CEHREES 3905 1)

[14]

[15]

[16]

[17]

ZENG J.ZHAO H.,CHEN B. DJ-1/PARKY7 in-
hibits high glucose-induced oxidative stress to
prevent retinal pericyte apoptosis via the PI3K/
AKT/mTOR signaling pathway[J]. Exp Eye
Res,2019,189:107830.

MARZUILLO P, BELLINI G, PUNZO F, et al.
Association between 14 bp insertion/deletion
HILA-G functional polymorphism and insulin
resistance in a cohort of Italian children with o-
besity[ J ]. Pediatr Diabetes,2018,19(8):1357-
1361.

CHEN X Y, YAN W H,LIN A,et al. The 14
bp deletion polymorphisms in HLA-G gene
play an important role in the expression of sol-
uble HLA-G in plasmal[ ] ]. Tissue Antigens,
2008,72(4) :335-341.

BARICORDI O R, STIGNANI M, MELCHIO
RRI L, et al. HLA-G and inflammatory disea-
ses[ J]. Inflamm Allergy Drug Targets,2008,7

[18]

[19]

[20]

(2):67-74.

DI BONITO P, PACIFICO L, CHIESA C,et
al. White blood cell count may identify abnor-
mal cardiometabolic phenotype and preclinical
organ damage in overweight/obese children
[J]. Nutr Metab Cardiovasc Dis,2016,26(6):
502-509.

BOUCHER A A,EDEOGA C,EBENIBO S,et
al. Leukocyte count and cardiometabolic risk a-
mong healthy participants with parental type 2
diabetes: the pathobiology of prediabetes in a
biracial cohort study[J]. Ethn Dis,2012,22(4) :
445-450.

VOZAROVA B,WEYER C,LINDSAY R S,et
al. High white blood cell count is associated
with a worsening of insulin sensitivity and pre-
dicts the development of type 2 diabetes[]]. Di-
abetes,2002,51(2) :455-461.

Wi fs B #1:2020-03-18 &[] H #1:2020-09-02)





