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siRNA #l[@ FH IL2SRA EFEXE A E SO ARG RIP1ER

R SN AN RN &
(RSB — MR BEBE R A R 2 R VTR RIS 210029)

[ E] HY: WP/ THERNA (small interference RNA siRNA) $E[ETHEAMMEANZE 28 ZIK o (interleukin 28 receptor alpha,
TL28RA ) FE RIS O LA M B S 2 W B R PP E . T3 IR T3 TL28RA FERIFIK MY 3 XF siRNA (siRNA-6158  siRNA-
6160 siRNA-6162) , 5% Fllig B A6 4% JE AR LIS B0 LA, 43 Sk T8 % HRZH | SRl e 02 42 B S+ B M IR e 2
AR S +siRNA-6158 B Y44 B4 S +siRNA-6160 7 L2l B4A ST % +siRNA-6162 B4 FRAL siRNA B 5% LA I Y 53 Tk
BE LRI ULANAAFTE 2R 5350 LDH B97KSF S O LN TL28RA A& 1263k, WIEE siRNA T4 IL28RA HE .0 L4 B ke 48
FEGIRER RRVE R, G5 R HIE B YL siRNA VREEFE 80 nmol/L 0o WILAN AR A5 4503 15 iR 5 Al U 2 4
ZH RN AR ST A+ B IR e 2] L3, B4R 02 4 +siRNA-6 158 G YL 2l MR A +siRNA-6160 #5421 LDH 1% 14 BH W BE IR (P <
0.05) , CLAN AT R TR (P < 0.05),11L28RA & #AH B8 (P < 0.05) . 56 T 1L28RA JEN By kA AU 14
AR A O IR P EETEL,

[R8R] B 28 24K o siRNA By B S 4 O ULARIT ; O LR A

[HESZES] R541 [XHFRERS] A [XEHE] 1007-4368(2015)10-1344-05
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Protective effects of siRNA targeted IL28RA gene on hypoxia reoxygenation cardiomyocy-
tes injury

Gong Ge',Li Yanyan'*, Geng Hongyu',Lu Xinzheng’

(‘Department of Geriatrics ,*Department of Cardiology ,the First Affiliated Hospital of NJMU ,Nanjing 210029,
China)

[Abstract] Objective:To explore the protective effects of small interference RNA(siRNA) targeted interleukin 28 receptor alpha
(IL28RA) gene on the hypoxia reoxygenation cardiomyocytes injury. Methods;A complex was designed and synthesized,which
consisted of three pairs of siRNA (siRNA-6158,siRNA-6160,siRNA-6162) interfering IL28RA gene expression. Liposome transfection
method was used to transfect the siRNA into primary neonatal rat cardiomyocytes. The cells were divided into six groups including the
normal control group,hypoxia and reoxygenation group(H/R group),H/R group+negative control transfection group,H/R +siRNA-
6158 transfection group, H/R +siRNA-6160 transfection group,and H/R +siRNA-6162 transfection group. The cell survival rate and
lactate dehydrogenase (LDH)level in the supernatant were detected. The appropriate transfection concentration was explored. The
IL28RA protein expression was observed in the H/R process by using Western blot method. Results:The siRNA of 80 nmol/L is the
appropriate transfection concentration. Compared with the H/R group and H/R group+negative control transfection group,the LDH
activity in the H/R +siRNA-6158 group and H/R +siRNA-6160 group was significantly decreased(P < 0.05), the survival rate in the
both groups was significantly increased (P < 0.05), and the IL28RA protein in the both groups was significantly reduced (P <0.05).
Conclusion: Inhibiting IL28RA gene expression was expected to be an important method of protecting anoxic myocardial disease.
[Keywords] IL28RA; siRNA transfection; hypoxia and reoxygenation; cardiomyocytes; myocardial damage
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O RILABHRE P-4 2 400 P 2 i DR 8 D 1 — i
PAEHIIG W S EUO AR AL O U A
AP R AR O TIRE A 2SR, B TRk
R B IR O JULBSHe I V8 3 53 405 4 e i A >4 i bF
FERHGEN ) A3 & (interferon, IFN) Bl TFN-\s
B MR T2 IFN-As IR Ret 26 24
M) & M CRF2-12 (IFN-A-R1/IL-28Ra, IL28RA) Fl
CRF2-4(IL10-R-B,ILIORB) 55 4H i 5 — Bk, 1
A 2 28 2K o (TL28RA ) Fif S TFN-Ns 454 1,
HERENTE 1 S alk b (1p36.11), <R mid
IL22-R 1% 3 P 270 TFN-As M2 H 32 & Cytokine R
(IL28RA/IL10RB) FE A& FHL 12 AE TR,
TEHAE DRI = 2RI85 ) TFN-Ns BR T PO EEsE
FE A IRTT 2 R VAR S B b R 5 2 A
DIfg'e", 2011 4, Tsai S5 IR it @8 G52
BTN ELC U AL RRLe 40057 R S T R 3 3]
ZJE B WL B3 5% PCR & 3L, Bo.C LA
MIJA T Bel-2 BEPRIRIA W TR, 1 IL-28RA 2
DRI TR A G T, PR A, TL-28RA S AT RE S i
PO NAIIEIR T, FECONIRG RSEE X, N T
PRI TL28RA R FE O JIL 20 b 5 480 &2 4040405 v 1
YER, AWF9E T T30 ) 141 TL28RA K& K /N3
F Tt RNA (small interference RNA ,siRNA ), %
B SRR Yk e Y O LGN, EAT Bl B AT T
520100 LG A il S 52 AL 0 rhox O JLAH L )
TP PER, HIGSAERITST TL28RA JEH R0 Lk
IR 5 P VR FEATL I 25 it

1 #RE7T%

1.1 A

2k 1~3 d el KHE 6~8 g flFfé Spragur-
Dawley(SD) K VLIS S5 sy d it

Lipofectamine™2000(Invitrogen 2> ], 32 [H) , Ji&
JEE I, AN MIES 3R 5L DMEM K iR 2 1L 375 (FBS)
(Gibeco 22 H), ZEH) . FLER I A4 (1actatedehydroge-
nase, LDH ) K 20500 & (R s @A A IRA D)
Cell Counting Kit-8 (CCK-8) 4fl if 38 7 — 5 14 K I 3
&L (Dojindo A F], HAS) , TL28RA At K Fl R FofE
P4 (Sigma 23w, S ) , GAPDH S Bt K Bl 52 e b
P (Cell Signaling 23 7] , 3¢ E ), HRP #5ic H) FEHT
o _$T (Santa Cruz 2y 7, FE), #XF SD K
TL28RA FEKIf 3 XF siRNA Bz [ X} I8 #2766 R
(FAM)FRiC siRNA (FAM-siRNA) , 27 1 | 15 75 345
AN RO AN, HIEZHRIT W 1,

%1 IL28RA siRNA #%HE 7
Table 1 Nucleotide sequence of siRNA for IL28RA gene
siRNA )52l

siRNA-6158 5'-CUCUCCGGUUGGAGAAUAUTT-3'(iF X)
5-AUAUUCUCCAACCGGAGAGTT-3'(Jx X)
siRNA-6160 5'-GGACUCCUCUUAUAAAGAUTT-3'(IE X)
5"-AUCUUUAUAAGAGGAGUCCTT-3'(JZ %)
siRNA-6162 5'-GGUCACUGGAACUCAAGUATT-3'(IE X)
5"-UACUUCAGUUCCAGUGACCTT-=3' (5 X)
FAM-siRNA 5'-UUCUCCGAACGUGUCACGUTT-3'(iF X)
5'-ACGUGACACGUUCGGAGAATT-3'(JZ X)
1.2 Fi&

12,1 s ugmia sy & 340

B A 1~3 d (9 SD KB, RS R UETH 7 T 1l
IO E , ST BV 4°CBETREL T2 il (PBS) 1, L
P 3~5 R F D B LUBTRE S M 0. 198 i i
10 mL, 37°CFEIR PR IE AL O NI LY, A5 IR
AL IS, T 4°CE AL 1000 r/min 5.0 10 min,
7 B3, AT 10% 54 3G ) DMEM 15 57 W)
8 mL AR, AT REESRILA, 37°C,
5%CO, F5FEFEREF7 90 min, W H 41 IR, T4 H v
FE R 3%10° A/mL, #A0 T 96 FLARFN 6 FLAR Hr4kLk
KRR 50 3 KRN A T5556

SEEGAY A 6 AL, 3 Sk AEE G HE A | Ll i AR
2R BER E BT R e dl B B S +siR-
NA-6158 L2 |48 52 4 +siRNA-6160 F5 YL 2H Gt
U2 EH+siRNA-6162 HLYea |
1.2.2  siRNA 4% 3 R o) 2

KRR OISR 3 d I, Bl & WY
DMEM $5575E 4 FAM FR1CHT siRNA BEHLST R 40,
80,120,160 nmol/L 2, &4 3 & FL. # Lipo
fectamine2000 ¥ T AN IMLIE FIRETHY DMEM B335
HFFFE 5 min, K55 siIRNA IRA, EIE 20 min
JE i, Lipofectamine-siRNA JR& 9, FF AR W L
i IRAT, 6 h S FHZOE R 3%, L 100
15 BIARET R Ar o, TR [RILET T 2% (5 56 20 B 45
AR T S E s, et 3 AR i
HOV AR Yesg e
123 #3588 B4R 15 A A 1)

XEEYL SRR 3 d RO LA, SRRk
AL IR DMEM, 4 il & T JC 1/ % A 1Y) 5%CO,
F195%N, M TCE L EE 37°C, I F 6 h, B
S0 K0 LA M T S A% T L | B R TR B A
I35 )= DMEM 5580, iTE 21%0, 5 5%CO,
B ER FRAE N, A4 37°C, H LGSR 2 h,
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WS I 2 OAS B IR g el Fe it S F ok
BRAEE HEE SR 2 h, FEEIE DT AL
Be1ANOLET ) WERARA 3 AR LAY i sk
B, O ME
1.2.5 CCK-8 #i s ilsm fo 75-7% 5

WAL INA 10 L (9 CCK-8 L, ¥4 45 9%
WO TER SR 1 h, FREARICIE 450 nm
SO RE . AMIAETE R (%) =] (LI MO
(B 75 A0 AW 6 REAE ) / (1E % 15 37 4 W B -
23 X BRIOG () 1x100% . 25 [ 5% BE A i 40 fig
HIE A CCK-8 I 373k |
1.2.6 ez L& LDH a2

AL AN 5 373 B3 20 L, A LDH Al
F & M SE A4 B SR LDH 36 M AR {0
450 nm AEBYWOGEE . LDH 1& 1 (U/L) =[ (KW
JFEH X BRI BE )/ (BRI G B (A 25 RO
{8 IxbR SRR B2 (0.2 mmol/L)x1 000,

1.2.7 Western blot %] IL28RA & & & ik

FH RIPA 2o EE A 8 1, R
e, B 36 wg B, 4 10%SDS T s ki
WEHLIK 4 8 % B8 3 SR A — 38 £ A T (polyvinyli-
dene fluoride , PVDF) & I F 5% i Jg Wik 4 5 i
AFHT K B IL28RA (1:1 000), Hiedi K B GAPDH
(1:1 000) T 4°CHFF &L ; A HRP #nic FHife
IeG HiMA TG (1:5 000) ,4°CHER 2 h, & it
T SIRTA-

13 %it$H %

K H SPSS20.0 Gei A T4 o3, 1T
BRI R £ S5 (X £ 5) TR, SR LR
FHEADR 27 22008, AT ELBER T SNK 5, P < 0.05

1.2.4

FRERAGHHEL,
2 % R

2.1 RFE] FAM-siRNA KB o4 45 4 s R bz

¥ FAM-siRNA 434 40.80.,120.160 nmol/L 4154
JuO AR 6 h J5, PR 3 AR5 R — L
TR CAEE (K 2), S ARG R
WHAFT . TEAUREEFE Y480 nmol/L FAM-
siRNA FE YL HOE(E 50 B 2T 40,120,160 nmol /L
LR PERE YA (P < 0.05)

K2 FERE FAM-siRNA #5580 ALMR R LB

Table 2 The transfection efficiency comparation results

among different FAM-siRNA concentration
groups (X £5,n=4)
ZH 5 YR (%)
40 nmol/L siRNA #5444H 58.29 + 3.05
80 nmol/L siRNA F57L2H 89.03 + 2.80"
120 nmol/L siRNA %% JL2H 78.18 + 3.23
160 nmol/L siRNA %% JL4H 76.25 + 2.80

LA 3 MHBELL AR, *P < 0.05,

2.2 3 %} IL28RA siRNA #5405 Lém it )5 0 7576 %
26823

SR ARCEE T AT UL A B A4 i 5 R | U B I v A
WY ZMIEAK /NS B A Bk 5
95 3 REFRLG LS W R B, el B AT AT T
Jei, U LA ) H S 23 TG 3R A0 %) R ZH
I (P < 0.05), SHpaifiia 2 A4 a2 A+
PEXT R YL AR L, Y siRNA-6158 ZH il siRNA-
6160 ZH 1) 4 MU 7715 R B FH & (P < 005),siRNA-
6162 41 TG AR (P > 0.05),siRNA-6158 4l siR-
NA-6160 4 Z [V EHITCH S 22510 (P > 005,36 3).,

&3 FAOCNERMENE, EEFERMNESR EE LDH Sk Fa LS

Table3 Comparison results of cardiomyocytes beat frequency,survival rate and supernatant LDH content among the six groups

(X +5,n=8)
ZH 5 AR (K /min) IR (%) LDH J51E(U/L)
E 5 X IR 62.57 £ 5.74 100 239.52 + 19.56
Al AR ST SR 4629 £ 1.11* 6139 £ 11.62* 295.99 + 22.34"
B B A+ PR IR FE Y2 46.71 + 1.80 62.60 £ 12.37 289.38 + 22.10
AR 5 4 +siRNA-6158 54 YL 57.86 + 3.63% 78.71 + 17.994 232.65 + 18.79%
AR 5 4 +siRNA-6160 55 JL2H 57.71 + 2,984 76.32 £ 12.944 24471 +21.29%
AR 5 4 +siRNA-6162 55 L2 49.86 + 3.48 65.99 + 11.57 288.99 + 18.10

SRR b3, P < 0.05; 55 2 alifh S 2 A AL A S 5 E+ BT B L Yo LA, 2P < 0,05,

2.3 3 %+ IL28RA siRNA %5 4.3 Jlém fe /5 ¢9 LDH
K iR

SIER XA g, o | 2 A AR R i
o LDH 7B B N(P < 0.05), 5 Epaifiia 2 4

ZH RN AR A AR+ BPE X B AL YL 4 HE 4%, siRNA-6158
EEYLZH RN siRNA-6160 5 44201 LDH 7K1 B b B
(P < 0.05),siRNA-6162 £ 4L 20 1) LDH 7K~F-JCHH i
4K (P > 0.05),siRNA-6158 % YL £ Fl siRNA-6160
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EEYL A 2 (6] PR TR 8. 2251 (P > 0.05,% 3),
2.4 Western blot 4] IL28RA % & 8% & ik

Z I/ GAPDH 4545 WY BE(E 1T 5545 4 1L.28RA
EAMXREE, 5 alipia 7 A A E
PR BEEE el A, B4R S +siRNA-6158 F5
ZH AR AR 5 4R +siRNA-6160 5 YL 4H 17 IL28RA 75 [
FIA R TR (P < 0.05), B8 2 A +siRNA-6162
YL ) TL28RA R R A AR WL Bl As (P>
0.05); HSIEWXTEAMIL, Haifa L E4n
I128RA A BN (P < 0.05, & 1), %5
$& 7R siRNA-6158 Fll siRNA-6160 1] & 35 #17
IL28RA I HYRIL,

1 2 3 4 5 6

—IL28RA(55 kD)

«<GAPDH(37 kD)
1.2+
1.0 4
0.8 T T T
o 0.6
R 044
0.2

0 T T T T T T
1 2 3 4 5 6

1. B E A+ I PEXT REEE el 2. B4 A +siRNA-6158 %% Yt
2H ;3. B B S +siIRNA-6160 B4 L4 ;4. BE 2 A +siRNA-6162 YL
;5. IEH X IRAL; 6. oA S A, Spaigha 8 A msa 5
S+ FIPEXT BREE YL 4H LUHR, *P < 0.05; 5 1E# % IR LLAE, P < 0.05,
BE1 6 AHARKRKROUMM IL2SRA F HEK AR Western

blot 25 R4

Figure 1 The western blot results analysis of IL28RA pro-

H «
mE
_|

IL28RA 5 GAPDH
RIEEIL

tein expression among the six groups of primary

neonatal rat cardiomyocytes
3% it

2 MEONUEESE (acute myocardial infarction, A-
MI) R FHE R N SIEARIGTT, 0 & A O LBk Il
FHETEAR 7, FECAMI R INEE , B 60 ALE
FEVER D OB IT AMI FFE IV U ) 3 08 a8 i
) EZEFEM . RNAiI(RNA interference ) Bl RNA +
e, 72 siRNA SHLE 5 RNA (mRNA) Y [A) I
SIH NS, IMBHLLIE mRNA BHREr~ A AT, S
FOEHIUUER . RNAT H ] L P () SRR A% e i L ]
SR DT R TR BT 5 R SCEEAZ H R A% T R I R
A2 T 45 H AR LG B e BE 1 4 S M R e R
siRNA 8 2 2B HIE 55 R BCEH 4 i) 2 1 e PR e gk e
Lin 0 % siRNA 1977 0 i MMP-2 (1938 3%

AT i P A 0O LR, ARSI FHIR
IRFEYL TL28RA 1Y siRNA 2.0 N0, # it CCK-8
PRI A LDH & P A, 075 126 H de AR 5OR A
PRI E K siRNA, F1H Western blot A0 T 4%
ZH.C LA ME] TL28RA A FARIAIZE S

AHFFLER BN, 5 1E 5 X R b, s aligh
AU SO LA AT 2R B S R AIK  LDH 7K1 B i
BN (P < 0.05) , 2= B By 37 1 0o HILAH L ) ke 4
SRR, TERIAD DI REASIN S 40 rh 2 B A1 1)
T4 TL28RA JE[H ) siRNA-6158 Fil siRNA-6160 %
GO ILAR LIS | O WLZR AR () 48 sl A 716 SR BH i
1 TR gl Bl AR A AR A K B X BB e 4l LDH /K-
W A T Rp i Bl AR AR SR S B S BB e ] (P <
0.05), 1M siRNA-6162 %% Yt 25 F1 BF P %F B 56 YL 2 T
IR (P> 0.05), SRS A 5 O LA
IL28RA & FBH B0, miF% 4% siRNA-6158 Fil siR-
NA-6160 5 ,1L.28RA £ 1A Wi (P < 0.05) ,
S 7 N R OO = W = = 7 R I =
IL28RA 38 InA ¢, J8/b 1L28RA 4 11 A BEXS
O LA AP s 4R A2 A0 P LA DR VE T, siRNA-
6162 XJ.0 LA A ik 40 52 S8 400 4 TC W S R4 PR
Al g 5 X TL28RA FE K TR R RAEH K,
TL28RA i [FIVE by 40 B 386 5 1) 10 1k i 4 i PR 22—
siRNA T4 1L.28RA JE[H (13235 7T 18 1 11.28RA
F8 /A, DT XU LA A i 4 52 4800 105 % #5797
YERT, AT RE SR 3E T JAK-STAT 15 5 18 I 19 B0
45 N F R PIBK/AKT \MAPK 55 Sl %, M
PP T ¢, HBARPLR A FRk R IR
AWFFER

28 bRk siRNA T4 TL28RA R[N A ik R
i Yo B A2 I 90 LA iR R FE AR A PR
IL28RA A AT B A2 W Al RIG T AMT 1) —A4>
VTR A, AR SCIG e T X TL28RA JE R4 |
SRS Wi 4% siRNA N N — 2 FERAESE 1L28RA
FLTE AMI RO ERIZEE T 584,
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L Rl B T B sk, PR o i, /BSOS, el 2 sl A B 3 438 1 4,

ZH A B8 235 B (A — N UFH 1/4) AR S 5 s el Al 7 =X,
- B INBUL S INEOS AT LUE LT “0”7

3. FIRAAECF AR S5ERTT | ARk T BAnn) Sk AN IUCFEE T4 . 40 453 000 000
Al E R 45 300 J78% 4.53 1288 4145 300 J1 HAREE M 4125 F 3 A ; = TIuE K
3 000 % 0.3 J7 70, HAREE A 3 T7T,

4. —DHIBTHAAECT RS EUE , 45/ NS A 508, ABRIRT AT
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(AT 945 AT
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