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Promdfif /R T2DM A SR L circRNA 72 54835 B 2B WE5E

HYE R S

BWE BR HiHAMNE AR RNAs(circRNAs ) 765758 4E
FRTE 2 BB PRI (T2DM ) 43 F A ) 2 i HL T 09 38 L
Fik R EGE AT R Y, 4T R G OE w X IR
(NC 21) Fn4E /R T2DM 3545 5 1 (T2DM 41) /40 1
PO A v O o 22 B R IA Y cireRNAs; 37 R FEA R (NC
2120 5], T2DM 41 22 ) A A 55 i) € 0% %€ & PCR ( RT-
qPCR) #— L 0E 25 5 K IA M) circRNAs, 58 Sl i
TR 7 AL 3 134 4> 25 5 3R3E 1M circRNAs, Hrp 87 4
LH,47 A PRk R KB L hsa-circ-0139634 | has-
circ-0005414 K B 2 T VA hsa-circ-0032491 | hsa-cire-0002922
i# T RT-qPCR 7EPIAL 4t 5 R W A HE A1 JE 1w ik — 20 B5IE
hsa-circ-0139634 _hsa-circ-0032491 X hsa-circ-0002922 £ 40z
MAEAS 22 5 B A St 2= B S, 5T 45 R — 3 hsa-
circ-0139634 1 ROC M4k T M2 0. 926 [ 95% CI(0. 839 ~
1.000), P <0.001], 295484 0. 833, U 1. 000, F¢
SEMESR 0. 833, #IWT{E M 0. 169 ; has-cire-0005414 1) ROC [k
TFHEJE 0.575[95% CI(0.370 ~0.779), P=0.910], #1%
FEHCH 0. 278 BUBRME S 0. 412, H 5 Mok 0. 867, B IKH(E Ky
5. 749 ; hsa-circ-0032491 A ROC HHZE F AL 0. 316[95%
CI(0.086 ~0.440), P =0.017 ], Z1B45 %04 0. 056, f
7 1..000, 55571 4 0. 056, B IWH{E H7 0. 230 ; hsa-cire-0002922
B ROC Mk T AL 0. 263[95% CI(0.078 ~0.428), P =
0.014], 25 % $8 %0 0.080, LR M 0.955, 5 5 1N
0. 125, #WiE A 0.011, £t 4EHE /KK T2DM B# 5 NC
NBEFAE 22 7 23K 1 circRNAs & ; hsa-cire-0139634 1E4E 5
IR T2DM 43 A W2 R AL 5 TH A WA (B

KB 2 BB ; 4E TR FRR RNA ; =l AT Ry
I3 3 o0 FH W) 5 A b

RESES RS587.1
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BEFRIA ( diabetes mellitus, DM) 52— 40 L) & LA
AAFFE A AR e . AR ] Bt PR s Bk B (inter-
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national diabetes federation, IDF ) 4t & . 7n 4 Bk DM
O N BGRAE T i o 2 BUBE PR (type 2 diabetes
mellitus , T2DM) B 247 90% ' . T2DM K r]
RO B AR R AR AR TR B
AR R — A EA S'unlE M 3 w2 R A B
AAES A% RNA, AN & 55 b1
EF LR I HREAAED . IR RNA (cir-
cular RNA, circRNA ) H A 4 215 5 M & B R 57
PE AR B A M) R % 19 it o e
(R 7 ok SR ] At il B R 5 0 1 R
A AL B B e A DG B TR BT 2 YT K- Z2 I
G20 R cireRNA 25 T IR X I & HiE 1)
AR, 2R GATIG S A 7 i X 4
BRI T2DM 114 80 8t v T[] DXHA R, O
JERES I 2 el oA SR R 3 S BUN B
R RN PP B AR 07 16 H 485 JK R T2DM J8 % 22 53R
iK1 cireRNAs, B A 4 5, 28" R ABFREAS 10
S A A I ) F R 1 B, BRI IX 26 circRNAs 7E
Y5 /R IGE T2DM 43 H: 02 g HILARI O T 19 2 3

1 ST

1.1 RIS AQEAR A AW T KB BE
55— PfhE BB 2019 4F- 10 H—2020 46 H [ T2k
BT BE A WM E R KL, IR 2 R
P2 2 B 2 — B I 125 e A8 B 2% 51 2 b (3L 5. 2018
-028 —01) ; JF-AF 15 Fr A3 i 58 X 52 14 S0 1 TR 3,
AR Z 8 MG R B . A A A 44
2k 75 g FMR A A s a5 (OGTT i 5 ) .
T2DM 2 Wi 345 & 1999 4F WHO A48 JR 955 12 Wi bs
AN AR ARRE. @ KRN, =R RS
Hof ROV E IS 1 48 B R R @ TC A B e TN
ToE G B RS, TCE IR AR AT R
AL ;B AR T 40 % S T
FERRIN BRI 5 1) B #3214 4k - /R i T2DM
BN 5 9 4 B IR R IE 6 BRE (NC 4) 4Rk, i
BSEBRS i 22 5 B B 12 Wk T2DM FR & i 20 4]
NC 4, o, T2DM 43484 (62. 10 +11.23)
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%59 6], 413 4l ; NC 4L FII4EH (56. 95 £9.72)
2, Bof,wi B, WEIL,

Rl NEAMFERER (v £5)

| S R n(%) ] I
(%) 5 ks (mmol/L)
NC(n=20) 56.950 £9.720 9(45.0) 11(55.0) 5.621£0.531
T2DM(n =22) 62.095£1.229  9(40.9) 13(59.1) 11.393 +3.760
1%k i1 1.565 0.072 6.966
P 0.126 0.789 <0.001

1.2 BEIZMMIBE Ao X 2B 2Rk
00:00 PAE2SE, LIEffR 218 8 h LI L, Tk H =4
WA R #KI 5 ml, BT EDTA HUEES o iR 4h &
IMLEAAZ A0 T B2 G F) & (TBD A R, Kt DA I
A1 E AT J v BE A B S BT K B0 L
2 500 r/min #5.0> 20 min, WA B0 B A% 4N,
JA TRIzol, —80 °C IKFHEAE

1.3 Z RNA HIREMUEREMTEEKRN %
I8 TRIzol 137 & ( 3£ [# Invitrogen 28 ] ) B HH 5, 42
JECH ) I BEL A A0 LAY B RNA ;22404356 6 B2 AY
( Nanodrop ND-2000 , 32 [ Thermo 723 7] ) M5 &L RNA
FROHERE Al | BoR A/ Ay 75 1.8 ~2.0 ZI[A];
AR VET S B I L Kk R DU A2 B RNA [ 5848, DL
K1,

El1 RNA HEikE

1.4 ZRIVK RNA fFiE R Findeire (R3UE
i Z SERHAT FRA W) ) SR AT e s 21 vy d R 0 e, 98
MK A9 cireRNA H 2 1 B K F10 000 bp, H
back spliced reads £ H KT 2 #4725 K 4 % 7 53
Bro S REA BRSO FR AWy S B it B A
FAR TEA 1, 235 8 h 806, 2 B2 s, ik Al 68
(FSC R EOBAIR) 1 2T (0 (AHOC R B ) 5 IAEA

AR R 5, AR R BSGEE K | SRS R e 4z 3 41
O AR R R MT, WE 2, MIEAHEATR
circRNA 3517 B0 FE 47 PR AR (8] (%) 4H 2% 534, LA
BERAG AR AN [RIRE i 22 (8] A9 cireRNA 238 7K B A 56
P, RH edgeR BRAFHETTEHE bR IE AL RN 25 S 1 R ik
#Y circRNA T | 248K 8055 (fold change, FC)
=2.08{<0.5,P <0.05 Bt £R"A T EFE2ZFM, 8@
it MA Plot (AR R LA 10 MR log B 1Y R 1K
AL 22 ST AR (DL 10 SRR log fH)
BEARFR R A 2 AR HR log [ #3A5 AR AR (LA 2
MR log 1) . I circRNAs 37 F I 5 i 5 (0 2k
25(M value =1,FC =2) LI F#43, T circRNAs {if
TR AL S (M value =1,FC =0.5) LL TR
I¢e TIERRBET A RE ] B 5 TR — A
FEA B —4TER 1 A cireRNA , 28358 25 5,2 1
FR R O (AHXHIRER K ) 1 a0 (HE )
F35) ], AR AR NC A1 T2DM ZhJ& 1ifL 22 18] fl 6 ik |
PR TR circRNAs,

B2 REARREEE

1.5 REZFERK RT-qPCR K JH Thermo (£ H)
B SRR .20l SV A 3R : Templet RNA 8 pl,
Oligo(dT) primer 1 pl, 5 x Reaction Buffer 4 wl, Ri-
boLock RNnase Inhibitor 1 wl,10 mmol/L Dntp Mix 2
wl, RevertAid M-MuLLV RT(200 U/wl) 1 pl, RNase-
free water 2 wl; 2% s A5 LA —4% cDNA, 451F. 42
°C 60 min,70 °C 5 min, circRNAs X |nj 5|9 5|4
BB Blast 507, 32 B 5 M, RT-qPCR
K QuantiNova SYBR-Green PCR Kit ( 500 ) , 20
wl S D7 PR &R (#8[E Qiagen GmbH ) :2 x SYBR-
Green PCR Master Mix 10 wl, QN ROX Reference Dye
0.5 wl, CircRNA 1% 1 nl, % —4% ¢DNA 2 pl,
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RNase-free water 6. 5 pl, 7ESZHTE & PCR Y ( 3E[H
N AW 2 4245 F) 7500 Fast Real-Ttime PCR Sys-
tem) FIEATY G, KO AR 95 C 5 min, 40
PCR JEFR[95 C .10 5,60 C 30 s(WdEH) ], Hh
HESE PCR 771 05 i il e, 17 38 S B 45 R ), 95
°C .15 5,60 °C .60 5,95 °C .15 5,60 °C .15 s, h 60 C
ZEINIE 99 C (4% B 3 # 1T Ramp Rate 4
0.05 C/s) . REHRM ARG A SRS C
{H, SR 2789k R AT A N o B, T RS o
PCR ¥ 1 203 £l PCR 971 i 4 L2481
FREC B ] ., BB B 4, B L 22 ]S A7 P
4f UEWT PCR 43 RLAT ; JoE i I 42 O 1 e, T 7k Ui,
VLAY 37 ) B e S 1, TC A AR R S v ) A
e, W2,

£2 HTFTHH circRNA 7k FH RT-gPCR 3|4
S5I¥F51(5'3")
F:GCTGGCCCCTGTCGTTC
R:AGTGATGCTGTCCAAAGGGT
F:GAAGGGAACGAGAAAAGTGAA
R:CACTTAGAAAATACCTGTCATCCAG
F:CTTCGGCGTGCTTTGGAG
R:GCACCTCTGAGGGATGATCTT
F:CAGCTGAGGCAAGACTTCTAAC
R:TCCAACAAAGCCCACTCCT

circRNAs
has-circ-0032491

has-circ-0002922

hsa-circ-0139634

has-circ-0005414

1.6 ZRit=ZF43E  RJH SPSS 25.0 B8t
I3HT A6 T2DM 41 H1 NC 20 ] 5 35 ) v ) AR, %
FHBEHL 5 25 BEAZ IE J5 R4 T WG 43 20 2 S 56 DR i
535 % 22 5 £ cireRNAs, #F — 4 17 RT-
qPCR B UE, WIZH B 4F 18 A BE DL« = s o, 410
FLASEFH o R0 5 1 20 1) 3 PR ek i Rl SR FH [ M Ps
Pos) |, 4 IE] LR AR S 5008k e 56 5 1 31 R FH 0t
BORE o0 FEHEATHEA 4 A] HBCR ) X A, 225
FIRFLXT T2DM 2 W5 CRH ROC 25347,
A R IR 34 AU G5, LA P <0.05 hERA ST

2 R

2.1 SEEREFBRIFER AREEEZITR
WP Ik 3R 134 422 57 3R 3K 11 circRNAs, Hir 87 4~
Pk L, 47 DFRRT R LR 3, ke 2s R ARA Y
circRNAs R8N T TR, WK 4;3F H 00T
AAYL R AFE X Jeaik, WWE 5, @i MA Plot

1T U8 SR P 4L TR) 25 A GE T2 LY cireR-
NAs, WLIE 6 , H-A 45 LT AN AR SE(FC=2 5 <
0.5,P <0. 05) 3% HFR circRNAs #47 qRT-PCR

E 3 NC F1 T2DM 4 JE {5 51 53 ¥ # E

B4 R\FEFRARFEXTEZLEH circRNAs #1702

B 5 FAEEFRIRIK RNA 576
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*£3 MANEEXRIFAM circRNAs

circRNAs PN CircBase A el AR P1H
72993143 -72993357( - ) chrl4 has-circ-0032491 ZFYVE1 [T 3.456 0.044
247155566 —247159813( - ) chrl has-circ-0002922 ZNF124 EEN 3.690 0.013
118441368 — 118444494 ( +) chrX hsa-circ-0139634 WDRA4 ) I 3.365 0.009
32437955 - 32442013 ( +) Chr3 has-circ-0005414 CMTM7 ) I 3.343 0.006
#*4 WHE RT-gPCR BAEREREER[ M(Pys ,Prs) ]
2H 51 has-circ-0032491 has-circ-0002922 hsa-circ-0139634 has-circ-0005414
NC(n=20) 152.73(1.14,547.57) 0.348(0.11,2.09) 0.05(0.01,0.13) 4.03(2.05,5.52)
T2DM(n=22) 2.99(0.74,10.13) 0.73(0.03,0.31) 1.00(0.45,1.72) 3.98(1.36,6.02)
t/Z {8 -2.179 -2.053 -4.307 -0.113
P1E 0.029 0.040 <0.001 0.910

6 NC 5 T2DM 4N E I circRNAs B Z FRiZR MA plot

S 5 2807 BE A LT PR BE AT A AR HERY 4 4 cireR-
NAs, Hidr 235 3. hsa-cire-0139634 ( FC = 3. 365,
P = 0.009 ), has-circ-0005414 ( FC = 3.343, P =
0. 006) ; F 3K F 4 ; hsa-circ-0032491 ( FC = 3. 456, P
= 0.044 ), hsa-circ-0002922 ( FC = 3.690, P =
0.013), WL%E3,

2.2 RT-qPCR IiE{%i% circRNA & ROC #iZk 4y
M AWFSEER T2DM B (n =22) J NC A
i (n =20)#FE—2L50F, L RT-qPCR $EAR LT 24
il i 2 Sy B th 4k, e A 45 R R 9 1 h 4 3
AoV e i 2 Bl b hsa-cire-0139634 (P
<0.001) ., hsa-cire-0032491 ( P = 0. 029) ;& has-circ-
0002922 (P =0.040) 7£ 2 H AR 2R R B HAF S
TeEE X, 50 45 R — 8 has-cire-0005414 (P =

0.910) 7E 2 ZH AR rp iy 22 55 3R A R A5 B Bk, W
F4, SPH%F 4 4 cireRNAs #47 ROC #h k43 Hr i
7N, hsa-circ-0139634 1) ROC i £k F i £4J& 0. 926
[95% CI(0.839 ~1.000), P <0.001], Z3&F5 N
0. 833, UEAE K7 1. 000, 5 5P 4 0. 833, # BT {E A
0. 169 ; has-circ-0005414 ) ROC fh £& T~ 1 1 &
0.575[95% CI1(0.370 ~0.779), P =0.910], #%
EXCH 0,278 HUBAE K 0. 412 85 55050 0. 867, #%
Wr{E A 5. 749 ; hsa-circ-0032491 ) ROC fh£E T i X
J2£0.316[95% CI(0.086 ~0.440), P =0.017], £
BAEECN 0. 056, HUEME N 1,000, £ 574 0. 056,
HWHE A 0. 230 ; hsa-cire-0002922 1) ROC 114 F ifi
BUE0.263[95% CI(0.078 ~0.428), P =0.014],
ZI% 48 % 0.080, HUEE R 0.955, = PER
0. 125, # Wi~ 0. 011, WA 7,

E7 PTIETER] 4 5% circRNA I ROC B %
A: has-circ-0005414 %&£ [ ; B hsa-circ-0139634 %E [ ; C; has-cire-
0032491 F:[A ;D : has-circ-0002922 F:[H
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3 itig

T2DM 7E 42 BR & — A Fo 555 i) £ 15 4 5 0
HR IR HILTR 5 ANV AE A1 H: iy PR R 3R s 4% 1A
RECGIEHTE, 485 /K162 T2DM 1Y AR A
B IZOE 5T B AR R B 4 B /R % T2DM 835 4
JAIL T cireRNAs 9 25 5 3% 3k 3 K H A 4k B IR T
T2DM 53 F A W2 ALl 7 I 3 L, it atia
FH 25 38 R AT R I B AR X 4R T 5 1) T2DM
FS B NC BB F AT T 3015 T4
[E] circRNAs 22 57 R i81E , 25 5 RIL M circRNAs 7345
TANYER bt MA plot 3o 98 & FH ik 26 9% &
F2ik cireRNAs H [ R H 4376 4 5 /R % T2DM 2
S LR o AR B 5 O 86% MR HESE A
hsa-circ-0139634 | has-circ-0005414 | hsa-circ-0032491
K has-cire-0002922 7531 i JH T RT-qPCR %
UER XU 5 149, L 42 BIREAKIN T 4 4 circRNAs
MERIEE, &R 5 R hsa-circ-0139634 | hsa-circ-
0032491  has-circ-0002922 Wi NFEH 1 2 5 31k
HAES 2R L, BREEJLAERT circRNAs 5 DM
B R E P IICE R WIET hsa-cire-0139634 |
hsa-circ-0032491 _has-circ-0002922 5 DM #H & Bk 1Y
A, AR SR B KA hsa-circ-0139634 | hsa-
circ-0032491  has-circ-0002922 1E4EE /K% T2DM
HH NC AfFh Rk mEAA e 2 R, XS hsa-
circ-0139634 _hsa-circ-0032491  has-circ-0002922 #E17
ROC & N HEFHT, SR hsa-cire-0139634 [y i1 £k
THEARERK, HHEL RGO R 5P SO 8 808
fE JRE I AR 4 B R % T2DM 4312 W2 R s HL il
J7 T HAT W AE M, 7T RE A X 43 4k B IR % T2DM
BE 5 NC AR AL iRl

HEHFIEE " K cireRNAs 2230 5 L) R g
B XK EVER . @ £~ micro RNA ( miRNA ) ¥
45 3B W miRNAs 0 LB D 6E; @ A4
circRNAs ] 1k B R AR, 00 95% %o o2 2 4 55
SEATASE A IMEIE A ER- ;@ TR g
AT Z: 5 s b DIE ) miRNA AR A4 H] B
L g — i kY R SE A AR T miR-
NA FUIE 956 5% . i3k RNA CIRS-7/CDRlas B
%38 2k BT miR-7 Ko JHC T T [, 9119 JBR I 4t A fi
BRI SRS IR RNA cireHIPK3 AT 38 53 @
B miR-124-3p 1 miR-338-3p LA K 15 B 40 Jif 56

LN Sle2a2  Aktl I Mipn £ 36 30K 111 18 52 5% 41
MR ThfE " D, R e v e BR A 2 S Rk
[ circRNAs 7] 21855 miRNA 743 1 F X T s
LD = A PR TR A 4R E R i T2DM 1 % 4R %
&,

H A1 Ak 58 18 B A 56 89 3E 35 3E B hsa-cire-
0139634 (X 31 fE; A 1, hsa-circ-0139634 5 miRNA
(AR ELAE FHBLHDR 2 5 IR ARSI NS . % 5%
SR — UL ST, 2 E eI b AR T O
T 28 HAth s DXOR R 2 S AT 25 LAY circRNAs 36
IR PRI oY 45 AL T AR TR 2 AR BA S it
—ICIGUE ; I HAzWH R /AR5 R AE AR
HE— DI UE , PRI DR A2 K 7 s TR 9 T X AR Y
() cireRNAs PEAT AR A B UE S X oz 3 [H 790 0 740 56
WE, ZWFF IR R AT /R R T2DM 150 FHEYF &
WML T AT L AL, S 4 R T2DM /B 1Y
YT R B
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A preliminary study on the differential expression of circRNA

in peripheral blood of Uygur patients with T2DM in Xinjiang
Tong Mengwei, Chang Xiangyun
( Dept of Endocrine and Metabolic Diseases ,The First Affiliated Hospital ,
School of Medicine ,Shihezi University ,Shihezi 832008 )

Abstract Objective To explore the significance of circular RNAs ( circRNAs) underlining the molecular biologi-
cal pathogenesis of Uyghur type 2 diabetes (T2DM) by observing the difference of circRNAs expression in the pe-
ripheral blood of Uyghur T2DM patients. Methods High-throughput nucleotide sequencing was utilized to screen
out differentially expressed circRNAs from peripheral blood mononuclear cells of 5 Uyghurs volunteers with healthy
adults and 5 Uyghurs with T2DM. To further verify the differentially expressed circRNAs, additional samples from
20 NC Uyghur volunteers and 22 T2DM Uyghur patients were analyzed by real-time fluorescent quantitative-PCR
(RT-qPCR). Results A total of 134 differentially expressed circRNAs were screened out by high-throughput nu-
cleotide sequencing, of which 87 were up-regulated and 47 were down-regulated. hsa-circ-0139634 and has-circ-
0005414 were obviously up-regulated and hsa-circ-0032491 and hsa-circ-0002922 were obviously down-regulated
and they were selected for further verification by RT-qPCR of the additional samples. The study found that the dif-
ferential expression of hsa-circ-0139634 | hsa-circ-0032491 | hsa-circ-0002922 in peripheral blood samples was sta-
tistically significant, which was consistent with the sequencing results. Among them, the area under the receiver
operating characteristic( ROC) curve of hsa-circ-0139634 was 0. 935 [ 95% confidence interval (0. 884 —1. 000) , P
<0.001], Youden index was 0. 867, sensitivity was 1. 000, specificity was 0. 867 and cutoff value was 0. 169 ; the
area under the receiver operating characteristic( ROC) curve of has-circ-0005414 was 0. 575 95% confidence inter-
val (0.370 -0.779), P =0.910], Youden index was 0. 278, sensitivity was 0. 412, specificity was 0. 867 and
cutoff value was 5. 749 ; the area under the ROC curve of hsa-circ-0032491 was 0.316[95% confidence interval
(0.086 -0.440) , P =0.017], Youden index was 0. 056, sensitivity was 1. 000, specificity was 0. 056 and cutoff
value was 0. 230; the area under the ROC curve of hsa-circ-0002922 was 0. 263[95% confidence interval (0. 078
-0.428), P=0.014], Youden index was 0. 080, sensitivity was 0. 955, specificity was 0. 125 and cutoff value
was 0. 011. Conclusion ~ Uyghur T2DM patients and NC populations have differentially expressed circRNAs pro-
files. Of note, hsa-circ-0139634 has potential value in the molecular biological pathogenesis of Uyghur T2DM.

Key words type 2 diabetes mellitus; Uygur nationality ; circular RNAs; high-throughput nucleotide sequencing;

molecular biology ; pathogenesis



