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HEASAGI 20 Hf R 7=, CCK-8 R 4Rt 1% = | >R Affymetrix GeneChip Mouse Transcriptome Array 1.0 F e F 0 28 41 ifg PR 1+ 75
ZHNE % PR ZH 25 T 383509 IncRNA |, IR I SZI 2856 2 B PCR X8 1 09343 IncRNA SEATIRIE, 2558 . SXT R AH L, 40
A T A A0 B 08 T3, AR TS T R AN R T AL R aA A 2 2 5 LAY IncRNA A 723 4%, HiR Rk LA 444
4, BT IEA 279 45 KIAHZE S LAY IncRNA A 111 4%, HiR Rk LA 105 45, BB T A 6 &, Tk 1.5 5L
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LncRNA expression profiles in mouse pancreatic B cells exposed to IL-1B, TNF-ac and IFN-y
Sun Chuntao', Xue Lihua?,Zhu Ziyang',Zhang Fan', Yang Ruixue', Yuan Xuewen' Liu Qianqi'”

('Department of Endocrinology ,Nanjing Children’s Hospital Affiliated to NJMU ,Nanjing 210008; *The Fourth
School of Clinical Medicine ,NJMU ,Nanjing 210029, China)

[Abstract] Objective:To analyze IncRNA expression profiles in MIN6 cells,which belong to mouse pancreatic B cells, exposed to
cytokines (IL-1B8, TNF-a and TFN-y) and to perform preliminary validation. Methods: MING cells were incubated in the presence or
absence of the cytokines mentioned aboved for 24 h. Cell apoptosis was detected by flow cytometry and cell viability was assessed
using the Cell Counting kit-8. Affymetrix GeneChip Mouse Transcriptome Array 1.0 was performed to identify differently expressed
IncRNA and mRNA in MING6 cells exposed to cytokines compared with the normal control group. The interesting candidate IncRNAs
were verified by Real-time quantitative PCR. Results: Cytokines promoted MIN6 cells apoptosis and inhibited the viability of MIN6
cells. A total of 723 differently expressed IncRNAs were identified in the cytokine-stimulated group compared with the control group
with a set filter fold-change = 2.0, of which 444 upregulated and 279 downregulated. Additionally, 111 differently expressed
IncRNAs were identified with a set filter fold-change = 5.0, of which 105 upregulated and 6 downregulated. And 2 180 differently
expressed mRNAs were identified with a set filter fold-change = 1.5. We also found, via quantitative PCR, that 10 IncRNAs were
aberrantly expressed in the cytokine-stimulated group compared with the control group. The results of the qRT-PCR were consistent
with the data from the microarray. Conclusion: The results revealed that there are differently expressed IncRNAs in MING cells
exposed to cytokines compared with the control group. These IncRNAs may play a key role in cytokine-induced apoptosis of
pancreatic 3 cells.
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W3, 1 BUOBEFRA (type 1 diabetes mellitus,
TIDM) B &5 56 B 40 Y B2 I 1% DI AH
KM, TIDM & —FP7EB % 5y Al L i IR &R
il % B ) B SRE MR , SRR PR T IR L 40 e s
PO LA AION 40 RS W T R -1 (IL-1B) \y- T4k
K (IFN-y) MR IRFEH F—a (TNF-o ) 40 K T2
SR B AT, ARk, KA D
RNAs(IncRNAs)IFEHGIAEH . 8% A4, IncR-
NA J&— K FE>200 4% R 19 3E 4 i% RNA B,
IncRNA fERS) 22 H5RELNAIHAT, WX Yefikk
G GBS et BB i e sk BT B I
fif Jeis 5 Nz 2 SIRENERN A K EF U
KA PR T BG5E oA S A i B, OF S AL i
Je Rk B DRI SEAE N BB AR O S AR5
SR FHFEPRES R A 0 1 AT 5 /0 SO I 40 Ak
MING 2 Jf 8 7= 4 ¢ 89 IncRNA, I % 5 2% HY A9
IncRNA #EFFE0IIE

1 #M#F7 %

L1 M4

DMEM FiFR3E JIGA- I B (Gibeo AT, 3K
E), B-Fik LmE(Sigma A H], £ EH) , IL-18 .TNF-a
IFN-y(PeproTech /2w, ZE[E ), MIN6 il 2 FH g 5L
BERF RS 5 — MR B2 B AR AR SE g = i il
MR & (BD W], £E),CCK-8 il &
( LR KAT)), TRIzol | W54 58X & Prime-
Script™ RT Master Mix ,PCR i 7l £ SYBR Premix
Ex Taq™(TaKaRa A F], HA) , FEH A Affymetrix
GeneChip Mouse Transcriptome Array 1.0 (|7 H:AH
A RBARARAT),
1.2 7k
121 e

MING6 g5 R = fE 2 DMEM (&4
10% i 248 1L .50 wmol/L B-%i3k Z B 100 U/mL
TEE R 100 pg/mL BEEEE)', AN EE AR I B R
I, 5 d 13 AER
1.2.2 iR T TR

MING 20 i A 1 20 KA R AT TR AL | s
TR RE SRS B O U A, 4 AP A TE 6 FLAR
Lo 96 fLAR D FrAnffl R A 80% e A K FR AL n
EONIMA YA FIREY) (5 ng/mL IL-1B,25 ng/mL
TNF-a 1 25 ng/mL IFN-y) , i 37°C 5% CO, ¥53%54
gt 24 h, SCHGTOTAS PV IAZH MO 1T
1.2.3 2@ he 8 T4 vA R 28 A & P A

6 FLAR T AN LR AP 24 b s, TR
THBR T B, PBS widk, JHAN S EDTA (1 0.25%)1%
BT AL IG A T ER , DLSE e RE 2k itk AT
YL, A LIRXT N RS ELO AT, T 200 v/min Bl
5 min, Fe R 375 G 15 B 5 A B A S o G2
O ASCRS: I A A PR T, 96 FLAR ) 4 g 28 I3 4k B
24 h )5 , BFLINA CCK-8 5] 10 pL, A 55 7548
TURE 4 h )5, B T2 A BT, 78 450 nm
AR 7 R
1.2.4 % RNA F#RfeX2

Y ze R A PR SE  $ 18 TR1zol 156 HH 54l 42 &
RNA, fifi ] NanoDrop Jll%E RNA 7E53 66T 260
280 #1230 nm FMISAEL , AR B AL 4l R
FR A AR LKA RN A 488 R e
1.2.5 RNA #FigFh &

i1 pg &8 T7 R sh FIFHIE) RNA A4
B cDNA, JZ &853G 37 BV AT IR SN S A eR-
NA, Jf-f HH RNeasy Mini Kit(Qiagen 23 F], 3£ [H ) 4l
f& ¢cRNA , NanoDrop Kzill] cRNA i M e i . B Js LA
cRNA AT S S5 LS — 4 sscDNA , SR )5 i
RNase H /Kfi# RNA , 4lifb J 174k sseDNA J5 , #H A
BAAb B bRiC, B2 AT i 4238 T E
1.2.6 %R HIFESH

*H GeneChip Scanner 3000 7G PTG
O, W Affymetrix ® Expression Console™ Rk
BRI, BAEZ bR A 515 1 40 R 7T 1
5% BAAMC R S FE, iR 55 HUAE 0 ik
WiZH [B] 25 5 335 mRNA, ffi [ Cluste 3% {4 3.0 #f
TTRISHT .

12.7 S8 EZEE PCR

IncRNA 1% %% 5% K 38 PrimeScript™ RT Master
Mix P60 B4 cDNA, PAFEAR cDNA AR 32 1
SYBR Premix Ex Taq™ $Ji#] 457 ABI7500 - #1758
Ao 1 PCR Biik, R4 qRT-PCR ¥ 354k , i
7500 Software v2.0.1 31445 244> PCR 1 ¥ & )i
B E{E (cycle threshold,Ct), H-LA B-actin A Z, H
() 55 PR N 2 3 R A 268 FH 27 ik B AT
WAL, 519 A T AR TR AR IS A B
BRI,

13 %it® ik

i SPSS20.0 G it 2 F A o 5 6 B i ik A 7 4k
B, SCIBAE DARIEL £ FRifEZE (7 £ 5) FRom, A EK
P a] L AR AT FEAS ¢ K556, P < 0.05 NERA
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Table 1 The primers’ sequences for PCR reaction
FH AR LB IFE(5'—3") TG IFE(5'—3")

NONMMUT067923 TGTCTTCACGGTGCGAAAGAA TCGAACAGATCATGAGCACCC
NONMMUT042324 GCCAGCTCTGCTGTTTTGAG CACCTGGTGGCACTAATGGT
NONMMUT009389 ATGGGGCTCAGGTCCTTGTA CCAAAGCACAGGGCACATTC
NONMMUTO053106 ATCAGCTCTGTTGGCCTGAC CTCCCCAGACCACCATTTCC
NR_038116 ATAGCCCTGGCTGCAATATCT CTTTGTCGCAGCCGTTACTC
NONMMUTO045556 CTGTCCACATGACACCCGAT ACATTCCCTGCCACCTGTTT
NONMMUT032524 TGCCCAGACAATGGAAATCCT GCTCATCTCCCTTAGTTCTACC
Igf2as GCGTGCATGATAACAGAGCC GGGGACGAGGTGAGGGATAA
NONMMUT043757 GTGATTGCTGCCACAGTGAG CATATTGGTAGGTGCCCGGA
NONMMUTO001686 TGTGAAGTGCTGTGGCTAGG ACTTGGTTCCCCGAGTTGTC
B-actin AGAGGGAAATCGTGCGTGAC CCATACCCAAGAAGGAAGGCT

2 & B AT 2K (4.96 = 1.74)% , CCK-8 A6 il 41 fity
B TGP, AR R T OB R 1.155 + 0.286, % A

2.1 Z@fe R -F 3+ MING 28 L8 = B & M 64 % v 210 1.823 + 0.334 5% BRZUAA L, T gl 4n i v

) FE 7 2 0 A SR 241 A T, 5 S f s 4 i
T gl A AR T2 % R (15.12 + 2.65)% , X BR
A X BR2H iz

-«

RIFBIE (P < 0.05), M55 R (P < 0.001),
ERHEAGIFRE L (E 1,2),

el

PI
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Figure 1 The effect of cytokines on apoptosis of MING cells

KT 279 4k, FikH2 1.5 50 L) mRNA2 180
2ko Rtk P2 22 B 25 57 3K 1) IncRNA
PER T 225838 IncRNA BT EbRifE , LR IR 55
55 H P < 0.05 MpnifERE TR, 1S 2E FRIA
IncRNA 111 4%, Hf3Rik 1 105 %%, &L T 6
Fko R2HNHET 12 454 W 25 IR IncRNA

2.2.2 IncRNA 5 mRNA 3£k

Annexin V Annexin V
*P< 0.05(n=6),
2.0 * ok %
. 1

1.57
i -
R 1.07
=

0.51

0.0 T T

Xt BE 2R T

“**P<0.001 (n=6),

B2  ERARMMEFTHENMEEERTZWE
Figure 2 The effect of cytokines on viability of MING6 cells
LR TR

£ 5% IncRNA 9 7% ik
5t HRZEAR LE , 20 PR~ T2 ek ml 22 24
PA B IncRNA A7 723 2%, Hoh ik Bl 444 2% 5%

2.2
2.2.1

FRAE 22 57 23K IncRNA K mRNA fAH G | 18
Ik 4 i R 04 R i R 2R R S DA T A
AL RS, A A B BE AT IncRNA 76 241 i [A]
T A 5 R R SR IA M 4% T4 IR 2% v
R R E RN, IR T AT EA
B RIREE IR /IncRNA | 3 3 4 3515026 T
YA R 7 Wil S XF R4 T 10 S B R IAAE
JIHIEEA /IncRNA .
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2.3 RT-PCR 3R 4 % . .
q 3 i i

AT X 25 FFIRE) IncRNA J5, DL2E S5
5 AR [B] 3K S BT/ L i R I X S
(BRI, e 22 S K 351 10 4% IncRNA 7E
240 ML PR T T4 B R T BEAT real-time PCR 5%
iE, Hi 7 48 B IncRNA, 3 45 F 34 IncRNA,
GRS R RN EH—B (81 3A B),

R A TR AT e B, SR LE /D4
TIDM & HBAE EF, SR, TIDM fd B FiE
WHLHIRCN 4%, BAR B, KPS R
$ SABMEIAE S LI AR BB K B
O , RLHEERTST TIDM K (AR &4 FHIL B

x2 HHBAREERRIER IncRNA
Table 2 Part of differently expressed IncRNAs

IncRNA &Pk RIFEHE 2 PAERLS LR/ A EA)
NONMMUT009539 NONCODE A chrll 292.56
NONMMUT045556 NONCODE FiA chr3 168.11
NONMMUT032524 NONCODE iR chrl8 161.65
NONMMUT009535 NONCODE FiA chrll 105.30
NONMMUT067923 NONCODE iR chr9 83.43
NONMMUTO053106 NONCODE A chr5 80.04
NONMMUT032520 NONCODE A chrl8 77.63
NONMMUT026433 NONCODE FiA chrl6 65.41
NONMMUTO11061 NONCODE i chrll 58.06
ENSMUST00000131638 ENSEMBL i chrl8 51.52
NONMMUTO010938 NONCODE i chrll 51.03
NR_038116 RefSeq =5 chr5 47.44

x3 AREFFRAPDBIBEZREERINERE/IncRNA

Table 3 Part of important expressed gene/IncRNA in cytokine stimulation group

FEH/IncRNA ZFR RERE BEIR ESit] S
NONMMUTO74454 0.738 961 04 56 i NonCoding
NONMMUTO046764 0.738 961 04 56 i NonCoding
uc009cvb.1 0.725 974 03 56 T NonCoding
Colgalt2 0.718 831 17 56 T Coding
Arsb 0.709 090 91 56 T Coding
NONMMUT074097 0.672 727 27 56 T NonCoding
NONMMUTO053106 0.672 727 27 56 i NonCoding
NONMMUT054284 0.828 282 83 55 i NonCoding
NONMMUT042465 0.827 609 43 55 T NonCoding
Slcolas 0.827 609 43 55 T Coding
x4 MRAPHEHBEEEREEAAERE/IncRNA
Table 4 Part of important expressed gene/IncRNA in the control group
FEH/IncRNA ZFx REERE BEH | S
Shmt2 0.707 744 11 55 M Coding
NONMMUTO069313 0.716 282 32 54 M NonCoding
Vimp 0.716 282 32 54 T Coding
NONMMUT068653 0.715 583 51 54 M NonCoding
Asap3 0.724 238 03 53 o Coding
NONMMUT001721 0.722 786 65 53 T NonCoding
NONMMUT067923 0.722 060 96 53 i NonCoding
Flna 0.730 769 23 52 i Coding
XR_141418 0.730 015 08 52 T NonCoding
Ganab 0.728 506 79 52 T Coding
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Figure 3 Comparison between microarray data and RT-PCR result for differently expressed IncRNAs

TR A N2 BRI S TR 2 55 2 2

Bt 27 B AR 1 A J FIRH SCAHF AT (R AN TR A
A B L LM T 1T IncRNA, {H2 HARD>—
#B43 IncRNA By DI REAS 1R, HHETA OC IncRNA
SRR A N RARE N A 2, A PR
IncRNA TJReS 5YEREIRS B 40D REFIIE & R A5
S5 S, AT MDA e 1 & A % e 0, Moran 5511
Je P — LU IR B 41 SVFs S MR IR Y IncRNA, 1E B 4
JH st A vh S B Sh AR A HEN AT RO B 4B A
B A T D —ER 7, AR T A T
T 15 /S BB 5 40 B AR MING6 ) IncRNA ik
W, X T LA SRR TIDM (9 &AL A &
BLAIE TR S,

ARG B B R, R Affymetrix GeneChip
Mouse Transcriptome Array 1.0 &I A i 2 40 i A
TN BRUBR 5 41 Ak MING AIIE 5 % B2 22 5
LAY IncRNA, HE0i 26 H IncRNA 723 %%, Horp 41 i K]
T T FE LR 444 A4 F IR 279 45 =38
KT 5F520 B9 IncRNA A 11155, 822 R RIA
Z1 10 2% IncRNA 47 real-time PCR ¥o0iF, 2554
5 Rk a3 on ol a5, JfF
FH HEHEN  IncRNA 5 1 BUBE PRI Z (A1 F7 7025 i R
LRI IR L S 13 IR BUINRA 1Y IncRNA
FIRE B R AR T 1 BB I R A RUR R

ARFFEITERAER) 10 55 IncRNA H1Y 1 4% IncR-
NA NONMMUTO053106, PH 754 Fift[a] 52 = J& O <F
PR I 2 m 23R T A0 B PR 375 T U T Y i 5 40
BRI SR ATHIE R, IncRNA NONMMUTO053106
21312 kb, SEAL TG OIR ches, HizAc

IncRNA i T CXC &b KBk 10(CXCL10)FEH
W, #7715 CXCL10 A2, CXCL10 J&F CXC
B PR RGN —0, @5 CXCR3 454 &£ #
HIJRE WG ALHY T 40 SRR | T 4E 40 i 55 )
A[ZRIK CXCL10, HAMREBN K RIS B 4l
A 43 CXCL10, CXCL10 7 TIDM 45 £ Fh | B s
PR Th E A EEAVEA, Shigihara 5517
PR Z B 5 J - AR 3k CXCLI10, i 5 4 miybl i
B B 4T 1h 235 CXCLI0, 7R N P R s
AT, 7% CXCL10 KFEAR &, He Z8USHFSY R 2R, 5
RAZ T 2 (STZ) 5319 TIDM K B &I CXCL10
FILZ AR F RS, 55 40 A 98 Tl
Lasch S5 HHF5E A BRAERG 85175 A A DRIA (RIP-LCMV )
SZARRE BERE PR (NOD) BP0 CXCL10 3Rk
P AN S, AT BH kR A B T 20 R A i
B, TR Lk 1 JR & R B 3R, 34 TIDM K I 22
fitt o X USRI, CXCL10 M HAZ A 25 | & JBis 4
MZ5 TN FERE B AL T S+
IHEN IncRNA NONMMUTO053106 7] B 38 4 %) CX-
CL10 Ay ¥ M€ TIDM Y & A & i b % 4% 2L
YER .55 1 25 IncRNA NONMMUT042324 52635 T
A5 IR TR S bk, K 1214 kb,
FENLTF /NG AR che3, 37 T b RFE IR 568 5%
10(Tnfsf10)FEH PN o Tnfsf10 PRI TR FE R T-4H
AT SRR (TRAIL) , 2 50 28 55 1) T 2L 41 AT
57, IR T ALE AR AE 9 G 45 Fh A SURN 4 i
Dirice £ [ STZ ni& NOD /NI Sl R 5 , &
I TRAIL P3R5 35, Mi S8 RURFSE R B, il
TRAIL f9ZIK5J5 , N T NOD /IR TIDM 9 % 4
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JEJHH . BB AEDN IneRNA NONMMUTO042324
A] gl £ X TRAIL By M 7E TIDM /9 & 4= % J
R IEHEEAEH

ABIEFE 358 e R R A T A R T
i /N BRUBE & 4 B Bk MING 1 IncRNA [ ik 3
FEAT TRIEERUE, F—2 W5, ¥ TIDM
RERL/INE, XFIfEEH A9 10 2% IncRNA #E—25 50 0E
JEHAF IncRNA NONMMUTO053106, 481% i 6 ik
SRR, T HAER S g g T e,
PUHASE— 2 T % TIDM 89 &ML
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