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[ Abstract | Objective: To investigate the correlation of single nucleotide polymorphisms ( SNPs)
(rs2075423 and 1512497268 ) in two long non-coding RNA (IncRNA) genes ( PROX1-AS1 and
PRICKLE2-AS1) with Type 2 diabetes (T2DM) in Chinese Han population. Methods: 784 patients
with T2DM and 846 subjects without diabetes mellitus were divided into T2DM group and control group
respectively. rs2075423 in PROX1-AS1 gene and rs12497268 in PRICKLE2-AS1 gene were genotyped
by the Mass Apectrometry. Then, their correlation with T2DM was analyzed. Results: The results
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showed that the distribution frequency difference of polymorphic site rs2075423 allele of PROX1-AS1
gene in T2DM group and control group were statistically significant, G allele of 1s2075423 in PROX]1-
AS1 gene might be the risk factor of T2DM (P <0.001, OR =1.394; 95% CI.1.153 ~1.686).
While the allelic and genotypic frequency of 1512497268 in PRICKLE2-AS1 gene showed no significant
difference between T2DM and control groups (P > 0. 05). Moreover, the codominant inheritance
pattern analysis showed that G/G genotype of 152075423 might be the risk factor of T2DM compared
with G/T + T/T genotype (P <0.001, OR =1.488; 95% CI; 1. 197 ~1.851). Similarly, G/G
genotype of 1512497268 might be the risk factor of T2DM (P =0. 027, OR =1.260; 95% CI. 1.027
~1.545) compared with G/C + C/C genotype. Conclusion: Results revealed the two IncRNA SNPs
(1rs2075423 in PROX1-AS1 gene and rs12497268 in PRICKLE2-AS1 gene) may be correlated with
T2DM recurrence risk in Chinese Han population.
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SERISE . AR EAITFII T 75% HA 5 15
A T 35 R 20 i 7 ) TR I 4 S RNA (non- cod-
ing RNA, ncRNA) 45 K 2 50 . K 6 3 4 19
RNA % A (long non-coding RNA | IncRNA ) & —2&
KT 200nt neRNA, i[9 {5500 T2 55 %
P RNA 5 25 PR ot 1) 5E 62 LA K o 12
WL 2R R L SR Rk A
T BCR 5 375 0 3 B0 2 W ARiE 4 F st s
WFFE RN IncRNA FEME AT v & 4% 8 242 )~ A
AT A T2DM FIAEREPRHE 3 IncRNA 17
fEFik2E57 " o AT IncRNA JEN BT IR 2 25
£ (single nucleotide polymorphisms,SNPs) A] i 15 5
M) IncRNA 45 K AR S P , 52 e e 3k Bl A8 H:
YIRE , X A SRS MR S bk 2 ARk, 4
FLR 2H ¢ BE 43 BT ( genome-wide association studies,
GWAS) 45 )L & /R IncRNA JE ] Z2 8 PE T fig &
T2DM AH 1 A5 B L PROXT-AS1 55 K]
rs2075423 Fl1 PRICKLE2-AS1 %X rs12497268 # In-
cRNA Z 35PN, 20 H 5 v B DU AHE T2DM
R RURS: B A DG A o

1 XN&57H%

1.1 x4
FEALEHC 2012 452 H -2018 42 HAE A
55 NRERE N W RHE B Y 784 4 T2DM 3%
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(95495 f4i] .2 289 f4i]) Sy T2DM £ , M 47 T 5 TL A=
HZU(WHO,1999 4£) 2 IBrbR it : (1) BEIRFAER +
25 W Ifil Bk (fasting plasma glucose, FPG) =7. 0 mmol/
L& 2 h 3¢ MA=11. 1 mmol/L, (2) % Joh
PRAGIEIR , 75 1 U IR AN 538 o BEHLIZEIR 846 44
IR ARRE R A (55 503 Zr 343 ) /5y %o
MR, FEBRARE : (1) FPG=6. 1 mmol/L 1 (5¢) ¥
Ak i 2175 4 ( glycosylated haemoglobin, HbA1C) =
6. 2% MA, (2) M bR 20 52 FHAPEANAR, (3)
I A GEEAR B0 Bk ok A B A 1 O A A 1A . AR F
FEIESEHHT ARG | B Befe B2 O s i dtt i BT fr
ZINE Y b DU, S 56 Hi 1 2 28 R0 W)
FHEZ TSR AR

L2 BFFET

L2.1 RSS20 12 h 3 Rl
Rk ML, >R ] HITACHI [ 353 #r 4% 7600 — 020 i
i€ FPG; [l 722 90 2 &L JIH [# B ( total cholesterol
TC) VH it = 1§ (wiglycerides, TG) | # B g & F A
1% (high-density lipoprotein-cholesterol , HDL-C ) Fl
%% B g 75 M1 JH [& B% ( low-density lipoprotein-cho-
lesterol , LDL-C) ; fy2r Fb 3 i1 %2 HbA1C,

1.2.2 DNA $2IC {difif DNA $2IGA) & (QlAamp
Blood Mini Kit, Qiagen ) fli$2 3L K 41 DNA

1.2.3  FRENRINE KA (MassArray Analy-
zer 4.0, Agena, Inc) %} PROX1-AS1 FE[H rs2075423,
PRICKLE2-AS1 3E[H rs12497268 L [H I 15 43 700,
% JH AssayDesigner 3. 1 ( Sequenom Inc. , San Diego,
CA, USA) it g SNP [ PCR 5|4, fEf: SNP
FEH R BL PCR RN FE 384 FLAR H B 47, s I 4k
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Z%5 uL(PCR AT 4 wL /% 25 mg/LDNA BifR
1 wL). PCR J5 4 94 CHAEHES min,94 C
20 5.56 °C 30 s.72 °C 1 min 3£ 45 MER, )5 72
C KAEMH 3 min, PCR ST 7= ) 46 MR Bl e 9 1 ity
(shrimp alkaline phosphatase, SAP) &b 3, 47 BB,
FEGEAR SN o N 7 ) 2 B iR A4k IS fd - Mas-
sARRAY Nanodispenser RS1000 1% £ ( Agena, Inc,
San Diego, CA, USA) ¥ 2 7= ¥y #% 3| SpectroCHIP
1) 384 LKA, i ] MALDI-TOF J57 3% 43 47 {Y
(Agena, Inc, San Diego, CA, USA) X} SpectroCHIP
SERAATIEI, TYPER4. O s BRAFARAT I iy e [A] Y
Bl o M ORAIE BT o A i ) ik R RAG D %) A e
T3 384 FLECWAR A 3 A~ T NS A R (B AR
G RABMAG T ARG T) BRERE S AE N BH
PEXF IR R, FHZK A DNA B B B
L3 Sit#ath

e RS 30 5408 T 24 8 + BRE 22 (w =) 320K
I SPSS 20 47 G5 3t 24 40 Bt , R X K36 40 #F
T2DM 21X BEZH 8] 4 551 22 57, SR ST AR AR o« K
673 Ar W AL 1) 4F 0% OB i A8 95 BR 22 5% . SHESsis
B At F2 I (http://analysis. bio-x. cn/SHEsisMain.
htm) 113 SNP {3/ £ ) Hardy-Weinberg equilibrium ,
S L DR R ER PR AT A2 A T2DM 20 06 BR 2 AR
PRI ST LR R I 22 5 . Logistic [ 4y
BT, BCTEAF IS TR 1), A6 40 22 25 1 6 A ] e [R5
X T2DM WfE R SHEETF2E45 0 P <0. 05 I, Bt
WzEs HA SRR L.

2 #FR

2.1 AW RFFIE

AT A I RERAE UL 1, T2DM 4 Firx 18
AR FIME R A, 2R L& FE L (P >
0.05) . T2DM 21 4~ 14 ) % Jig A% 35 48 4% ( TC . TG |
LDL-C \FPG }z HbAIC) & 2 /&5 F X B4 A~ A% 5 iy
HDL-C B Z L F XA M, ZHF A RIF¥E XL
(P <0.05) , $2/RHEARACIH ZEEL N T2DM [HRAE .
2.2 12075423 K rs12497268 2 v He R I R R
FEPILL I 53 A FRAE

PROX1-AS1 JE[R i ) 152075423 {37 s % PRICK-
LE2-AS1 FE R i) rs12497268 v 1 1) 55 4 i R 4
SR PR AR A R 2 R ) 4 A R AE LR 2, I
— & VA A ks, 2 > SNP A 7R X BR 4 N
T2DM A5 - P (P >0.05) , i A F

F 1 T2DM 4 Foxt BB 41 — Al R
TR (2 £s)

Tab.1 The clinical characteristics of the
subjects in T2DM and control groups

— TR T2DM 4 Xt B P
n 784 846
FRR/ % 50.619 +11.721 50.372 +£10. 238 0. 653
5

) 495 503 0. 140

o 289 343
% 49.196 £11.857 49.213 +10. 187 0.981
/% 53.055 +£11.086 52.073 +£10. 089 0. 248
TC/ ( mmol/L) 4.883 £1.088 . 533 £0. 840 <0. 000

TG/ ( mmol/L) . 678 £1.220 <0.000
HDL-C/ (mmol/L) 1. 084 +0. 276 .213 +0.297 <0.000

4
2.656 +2.380 1
1
LDL-C/(mmol/L) 2.701 £1.022  2.345 +0. 738 <0. 000
4
5

FPG/(mmol/L)  7.954 +2.557 . 912 £0. 537 <0. 000
HbAIC(% ) 8.911 +2.675 . 128 +0. 373 <0. 000

FREARFF A RERINE . X 2 4> SNP {3 5 S50 3
PR AL R AU 7E T2DM 414 B2 19 0 A5 25 57 40 A
H45 R 7R, PROX1-AST 35 1s2075423 (1) 460 3
DR 356 R R4 6 7E T2DM 21 Fit B4 LA, 5 S
iiteE i (P <0.001 5 P =0.002) ,i%H s 50
FEH G A fig /& T2DM & A i KU E: ] % (OR =
1.394, 95% CI J5 1.153 ~1.686) . 1fii PRICKLE2-
AST FE[H rs12497268 J R 7 551 5 I S v Fk PR A %
TE T2DM ZHFIXT R LU 32, 22 R Gt L (P
>0.05) .
2.3 EBPERALET 152075423 % rs12497268 5
T2DM (1) 4H ek

KB IE T %50 PROX1-AS1T B[R th £
BAEQT 5 152075423 Jz PRICKLE2-AS1 $:[H h L7
PEQ7 A5, 112497268 7 Pt L 10 5 T2DM 1y
RS B A S . 25 R BN, B ESR L RUT,
152075423 SRR G/G AR T2 AL G/T
+T/T Kt n] G & T2DM () XU R % (P < 0. 001,
OR =1.488; 95% CI / 1.197 ~1.851) ., [AlfE, 1E
BHBE R T, rs12497268 {37 5 3 [ 7 G/G AH
FIEEFIL B G/C + C/C K UL Al fEJ& T2DM
KRB Z (P =0.027, OR =1.260; 95% CI
71,027 ~1.545) , L3 3,

3 g

T2DM J2& 2 5 PR A4 i) AR BO , K F 5
B Z8ESE neRNA 75 T2DM J i K Ji Hh 47y i B 22
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L 5, B 45 o0 3 [ A 3t A E T2DM 41 o 3 B 4ty 40 A7 454
Tab.2 The allelic and genotypic distribution of rs2075423 and rs12497268 in T2DM and control groups
SNP {if 5 A [ n( % LAY n( %
(s S AEA [n( %) ] 7 P OR(95%CI) FEP (%) | 2P HW
152075423 G T G/G G/T T/T
TODM 4] 1295(85.4) 221(14.6) 1.394 555(73.2) 185(24.4) 18 (2.4) 0.581
11.804 <0.001 12. 898 0. 002
XA 1265(80.8)  301(19.2) (1.153 ~1.686) 507(64.8) 251(32.1) 25 (3.2) 0. 366
1312497268 C G C/C C/G G/G
T2DM £ 404(28.0) 1040(72.0) 0. 863 64 (8.9) 276(38.2) 382(52.9) 0.167
3.363 0.067 4.918 0. 086
AL 472(31.1) 1048(68.9) (0.736 ~1.010) 71 (9.3) 330(43.4) 359(47.2) 0. 699
k3 BEREEKXT PROX1-AST HFH % S M ALK rs2075423 K
PRICKLE2-AS1 (¥ % & ML &5 1s12497268
Tab.3 1s2075423 and rs12497268 with T2DM under dominant inheritance pattern
SNP  spi] T2DM [ n(%)]  XH4In(%)] X P OR(95% CI)
rs2075423 G/G 555(73.22) 507(64.75)
12.804 <0.001 1.488(1.197 ~1.851)
G/T+T/T 203(26.78) 276(35.25)
rs12497268 G/G 382(52.91) 359(47.23)
4.890 0.027 1.260(1.027 ~1.545)
G/C+C/C 340(47.09) 401(52.77)

i PSR RIE SR E

PERIT ) IR, A G PERIFSE 7R 2 T neRNA B
PRI SNP {57 55 1T g 55 05 PRI 19 kA= R e ELA AH G
PESO S 2012 4R RLBRIN AR N BT X 42,
Morris #”2 X} 34 840 ] T2DM AMAF 114 981 i
XF HE Y B A meta 43 AT 42 78, PROX1-AS1 3
152075423 S KN G T2DM f e PRI & (P =8. 1
x107°;0R } 1.07, 95% CI 5 1.05 ~1.10), 2014
AN 4 ASTEAR (RO CRE R RE FE R
o5 YA AT SR 7Y BF 7 35 B AHE ) GWAS [ meta 43 #r
BEEHIR, TCIR R DL L 4 AR T AT 1 AN BEA,
J 4 ANBERIEE S T, 1520754236 #4 ) T2DM
R IR 5 (0 R 2 AN 1%t BB AT 5T, )4
K 98 i R 75 7 R 100 RS BA B B A A 4
rs2075423 47 FE K G &A= T2DM (1) XU EE ok
1.03, AWF 543 H1 T % SNP 55 v [= 3% A #¥
T2DM & A= RV 1 AH 5G4 , 25 4% .78 PROX1-AS1
FEH 12075423 A7 S G AT RE & T2DM (14 XU
2, UL EWFGE 4 5088 IncRNA PROX1-AST 3
(Xl 1s2075423 W] 5 T2DM & A= RURS A oG, 25T
PROX1-AS1 Yy dF 4 1% RNA, A it A BF 5% 4
rs2075423 {3y ;55 T2DM % Az ARG AH 5 1) 43 F-HL il
A RSS2 3 B2 0 IncRNA PROX1-AS1 ) 3 ik g%
SRS R (AR AR
ifii 2012 4F, Morris 45 36f Wi AT (0 BF 5% 2
7, PRICKLE2-AS1 F:[H 1512497268 2 3 [H G &
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T2DM R A ZE (P =2.1 x107*, OR =1.03;
95%CI 43 1.01 ~1.07) , MAMFEE R BN, %N

SUEE L R AT BB P DU HE T2DM & A XU
ot . AR LML, 2019 4F, Kasuga %65 Xt H 4
213 U WR IR PRI A A 7 T L I o 2 W 52 1
ORI RIE AT T 534, 45 R BoR , 8L R AR
AR H A3 L U oM PR s 1 KU TR 3R 22—, T
rs12497268 GLURNME IR JCAH M E . DL B AR 4
A —BL I 112497268 TEA [A] A o A 45 B9AF
AIREANIA], BR UL Z A0, AN [ 58 98 ARE A 5 1) 22
S AT RE S AT S R AR R BE, %A S TR
T2DM J A= ash 78 v # B A FH 75 2 58 22 19 A DG
TR
25 LA AW R L T P IncRNA JE [
(1) SNP i 55, 158 H 5 o B DU AHE T2DM & 9
KB 0 AH G . 45 R B 7R PROX1-AS1 3t [
rs2075423 It G N FISER A G/G DL} PRICK-
LE2-AS1 3 [H 1s12497268 #: [H %1 G/G W] fg J&
T2DM J A= AU R 2 o A SR 45 R 1500, IncRNA
L R SNP v 5 0] BB 5 T2DM (1) % A VRS A
5, 3X AT RE SR 3 5 0 S IncRNA 1 2635 DL B ik
% IncRNA B RESLELAY . % T IncRNA 7 T2DM
R R SR R A 4 AR AT, T IneRNA 56 B ()
SNP i/ #3 A] BEZ3 5% IncRNA 7E T2DM & A= ¢ g ik

FEHF AR, R, IncRNA & [R Hh %) SNP 37
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