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[(HZE] B HiTRKEEESY RNA BCO8S414 7E#f 4N M A B 05 b OVE . i BRIE
AR AN (PCL2) ZHAE AT 0 EA . ABERIZFALEIZE (OGD 41) . /NF RNA ¥ %4 (siRNA 41)
J siRNA OGD 4, n=3, DITCH#BETCINTE DMEM B3R T 37°C. 1%0,+99% N,/CO, £ PRI 6 h, #
SEBRE B LA AR T SR F 92 E B PCR BTN BCOS8414 ., ' IR 2324k B2 (Adih2 ) FI2E L& R 4K 1111 6

(Casp6) mRNA [9Fik; FIH/INF T4 RNA (siRNA ) 404l PC12 4 BCO88414 #ik; KA TUNEL %%
AT IO R OGD ZHANMIJH T-H8£0W] b & T %2 (P<0.01) , 1] BCO88414 K3k )5, PC12 4
M T8RO BAT T OGD 41 (P<0.05) . 45 OGD AbSJS, PC12 4JfiH BCO88414, Adrb2 Fl Casp6 mRNA 3
DK SR A I BN (P<0.05) 5 3] BCO88414 ik, ATFEL PCI2 40 Adrb2 il Casp6 mRNA Fik
TP AR, ELATH0H OGD 5519 Adrb2 Fl Casp6 mRNA 2535 Bl (P<0.05) . &it  KAEIESY RNA
BC088414 1 figilid Adrb2 Hl Casp6 fEHFJHT, IR HABLM S L1921 .
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Role of long non-coding RNA BC088414 in hypoxic-ischemic injury of neural cells

ZHAO Feng-Yan, TANG Jun, ZHANG Li, LI Shi-Ping, FENG Yi, LIU Hai-Ting, QU Yi, MU De-Zhi. Departement of
Pediatrics, West China Second Hospital, Sichuan University, Chengdu 610041, China (Tang J, Email: tj1234753@sina.

com)

Abstract: Objective To investigate the role of long non-coding RNA (IncRNA) BC088414 in hypoxic-ischemic
injury of neural cells. Methods Rat adrenal pheochromocytoma (PC12) cells were divided into four groups: normoxic,
oxygen glucose deprivation (OGD), siRNA-normoxic (siRNA group) and siRNA-OGD (n=3 each). Cells were incubated
in glucose-free and serum-free DMEM medium under the conditions of 37°C and 1% 0,+99% N,/CO, for 6 hours
to establish an in vitro hypoxic-ischemic model. Quantitative real-time PCR was used to measure mRNA expression
of IncRNA BC088414, f2-adrenoceptor (Adrb2), and caspase-6 (CASP6). siRNAs were used to inhibit BC088414
expression in PC12 cells. The TUNEL method was used to measure cell apoptosis. Results The OGD group had a
significantly higher cell apoptotic index than the normoxic group (P<0.01). After inhibition of BC088414 expression,
the OGD group had a significantly reduced apoptotic index (P<0.05). The OGD group had significantly higher mRNA
expression levels of IncRNA BC088414, Adrb2, and CASP6 compared with the normoxic group (P<0.05). The siRNA
-normoxic group had significantly lower mRNA expression levels of Adrb2 and CASP6 than the normoxic group (P<0.05),
and the siRNA-OGD group also had significantly lower mRNA expression levels of Adrb2 and CASP6 than the OGD
group (P<0.05). Conclusions LncRNA BC088414 may promote apoptosis through Adrb2 and CASP6 and aggravate
neural cell injury induced by hypoxia-ischemia. [Chin J Contemp Pediatr, 2015, 17(12): 1348-1353]
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K 88 9E 4@ 5 RNA (long non-coding RNA,
IncRNA ) J2& — 28 (K & 3 200 > 6 5 1 S % B
RNA 73", EATRETER, Sl . 5 st b R st e
ZAE AT R A RSN RR, KL A
TE— BB 1 IneRNAP,  H7E 24k 2 2% 1 il 51,
YKL, IncRNA [ 5 R es, B e ™,
$&75 IncRNA W] RETE ki % B Sy Gl A D e ik Ak
A RREE EEAEH . PF9ERW], IneRNA 25T
M RGN ZM AR, IS RGE L
Y R BBR g% BE A, HAET, KT
IncRNA 5 i S0k 1L 1 A i 0t 90 6 A 410 . 7Rk
SR I AL RIS rh, AR >R L R 3R 3R 15
A HEARL I, IncRNA BCO88414 £ Hi42 i 1ML/ fiki
AP FEAREIN, H BCO8’414 HFIK 5 IR
E HEZ 1K B2 ( B2-adrenergic receptor, Adrb2 ) Fl2§
PR 6 (caspase 6, Casp6 ) [ 1k5 5 1EAH
X%, /R BCO88414 AT fig i i 1875 Adrb2 il Casp6
R 2 IR TR B AR R I 45405 h R FEAE . DR S IX
— WA, AWK F A RIZF (oxygen glucose
deprivation, OGD ) g OB Ly N el =l e

( pheochromocytoma, PC12) 4 fifd, HENT AR AR 42
20 e Bt SR AR A Y, #R55F BCO88414 5 i A ik
A AN RIOC R

1 HESH®

1.1 FEZR|LH

DMEM ., 0.25% [ ARG A 1L & 1 F 56
GIBCO Zvwl; 1 BURRJS I H 5E [ SIGMA 23 Fl;
/NG3F 48 RNA (small interfering RNA, siRNA )
i B SR 2 ARG RA A A X-treme
GENE siRNA % J4ia{ 57 A1 TUNEL 8 7 46 I 3K 577) 1)
% ROCHE /A #]; TRIzol Il [ 3£[E INTROGEN
33 RNA B sasn) & e 7't E it PCR 1R &
g F 35 [ FERMENTAS 2 Al By 51 iieit 5
B I TR < MER AR IR FRA A 58 G 53t
WA (Nickon, HZA) |, Image Pro Plus 4.5 K%
SrTEAs: ( Media Cybernetics A F), JEE )

1.2 PC12 HpaiEss

PC12 Z ffl J§ DMEM ( % 10% Jia 24F 15 ) 3%
FF T A R L9 () Al B R FR i, BT Co,
REFAAR, T 37°C, 5% CO, IANRE T, 1
YA K 2 80% flG AT, JH 0.25% JHREE R
AL, T,
1.3 siRNA ¥ PC12 ZHff

FH X BCO88414 JFHIA R X I 115 1 3 FiA
[EfY siRNA 43§, BP siR-1. siR-2. siR-3, 551
£ 1, KBAIELL 6 x 10YmL /0T 6 fLAHH, BT
37°C. 5% CO, $EF4A G TR, FRAifiE K 2 80%
A I AT YL Ao 6 41, BIZS RS B iAR R IR 2H (25
FIXHIRZE ) . 5 BCO88414 JCJF 1) [a] Y ) B %oF
HEZ] (BHPEXTHRZH ) | siR-1 4. siR-2 4. siR-3
21N 3 siRNA LA YL siR-C 4, 4l 6 &
fL, FEEA 3K,
1.4 PC12 #lf OGD =& &

¥ PC12 404y 4 4H, BIS BCO88414 JG ]
TR 50 B B X R 4R (H R ) L B pEx i
AR 24 (OGD 41 ) . siRNA F % 2H (siRNA
ZH ) 1 siRNA FHERIZF2H (siRNA OGD 4 )
H3NEAL, LEEE 3K, OGD HFEEIRM,
FH PBS Wi 2 ¥k, 5340 JC 4 W5 G I DMEM
RERW; T 37°C. 19%0,499% N,/CO, 514K i 5%
6h, BPERAEBRIM 6h, 6h 5L REAE, JFH N
THAEIRERN 10% R4 103G B DMEM ¥k, DUE
A FEREE)S 24 h, PHTIREESCE,
1.5 SERE= PCR

FH TRIzol 5 H2 B8 RNA, 42 Bt 77 & 18 )
¥ RNA %5 5% 9 cDNA, 7+ PCR RUVAK R N
10 uL, H: 7 ¢cDNA 2 puL, 2 x Master Mix 0.5 pL,
10pM 1y E R UiE 51 ¥ 45 05uL, AN ddH,0 =
10 plo SR Z5 . 95 CTAEYE 10 min; 95°CAEE
10s, 60°CIE K 60s, 40 MEFR, ¥ 48 255,
95%C 10s, 60°C 60s, 95°C 15s, LL# 7 PCR ™
Yk i 2. iR AR 2722 Y iR
ST HILE 1,
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Rz 1 S|¥K siRNA F75
HFR J¥31 (5' — 3")

Casp6 F GGGACAACCTGACTCGAAGG
Casp6 R GTGGCTCAGGAAGACACACA
Adrb2 F GGGCCAACCTCATCCCTAAG
Adrb2 R GTTTTCGAAGAAGACCGGCG
IncRNA F AGGGCAGTAGCTGAGACCAA
IncRNA R GGCATCGATTAAGAGCTTGC
siR-1 GGAAAUCCCUCUAUAAGAATT
siR-2 GCUUCUGCUUCCUCACCUUTT
siR-3 CCAAUCCACUGAACGCCAATT

T Casp6: “KIEE IR (8T 6; Adih2: W IR F e 21k
B2; IncRNA: KAEEJESHAS RNA; siR: /NrF14E RNA,

1.6 TUNEL ;%428 iA1=

W PC12 4R RERr T T YR I il £ 1 11 4 e
H . OGD 6h, E% 24h )5, ##%M TUNEL 41
PAT RIS ST PC12 ZHRE T 5 B2 A
25 4% Hr it 2 R E R 2 . 0.3% i AL S / HEE
YEAT. 0.1%Triton X-100 iEBA 5, %1 TUNEL
RS, 37°CK% 1h, DAPIYEM] 5 min,
P WAL NS (UK B 450~500 nm, A5
K 515~565 nm ) , BELES 3 KA AE
Tk AN HUE i BEHLLEE 3~4 ASALEF, B T4
TR TR (‘apoptosis index, AI ) = ( 8T 41 fid
B SAIMIEL) % 100%
1.7 SitESHR

K HH SPSS 17.0 Sei R A/ B -1 7 48124 4
Mr, THEERIIE « Ui (Rxs) TR, £
ZH A AR L 2 2203, AL PR LR
] SNK-q K5, P<0.05 NESE G2 X,

2 #R

2.1 BREERMIFGE PC12 44k BC088414,
Adrb2 #1 Casp6 mRNA BIFRi% K 4HRE T ER

TUNEL 25 5 3R, W S0 2010 UL 08 T B 1k 2
e, 1 OGD LA T- PR A0 A 3 (& 1)
OGD AT 5%k (49.06+0.55) Bl & T4 A4
(1.54+0.14, t=84.31, P<0.01) , i} 5 &4 B
WS PCI2 4N T & A

OGD 4b#5, PCI12 4iffirf IncRNA BC088414
FEAOF I B TR A4 (P<0.001) , H Adrb2
Al Casp6 mRNA /K V-t 2 2 & T % "4l (15

P<0.05) , W2,

-

R 0GD 4

1 TUNEL i # Ml PC12 40 B )8 1= 45 R (DAPI,

x 400 ) FAAAN LN T-A0ME, OGD AN T3 Wis 2
PR T AN AN Sk TR

#* 2 OGD 3 PC12 4 2 BC088414, Adrb2 # Casp6

mRNA RiIZBIFM  (xzs)

205 n BC088414 Adrh2 Casp6
WEA 3 1.07+0.08 1.06+0.06 1.27+0.28
0GD 41 3 217017  1.98+0.09 1.86+0.07

t{H 10.02 14.42 3.52

PAH <0.001 <0.001 0.025

2.2 HI#l BC088414 FKikjg PC12 iR Adrb2
#N Casp6 mRNA BJ&Ri%

BC088414 siRNA 43 T %% Ut PC12 40 il J&
24 h, RASEHTE R PCR LK IncRNA BCO88414
MR, Z5REM, SHX A (1.00£0.19) |
FAPEXTHEZE (1.15+0.12) | siR-1 40 (0.67 +0.07 ) .
siR-241 (1.21+0.34) | siR-34] (1.32+0.19) FI
siR-C 41 (0.41 +0.03 ) IncRNA BC088414 ) FikK
P ESAGI#E X (F=82.88, P=0.046) ,
s (i MALAA LG, siR-1 41H0 siR-C 41 BC088414
[ 2% 35 B I BRI ( P<0.05) , it 3 il siRNA 43
F (siR-C 4 ) [F]HFEEYE PC12 A% BCO88414 iy
TR 60%, TBATERTIRZH | siR-2 41 F0 siR-3
ZH BCO88414 M3k 525 FAX AL L TJo i A8 1k

(P>0.05, KE12) . K, KH 3 Fi siRNA 43+

Ao il e A T IS 2R S0 0

siRNA %% 4 24 h J5 #£ 47 OGD 4 B, 24 h )5
W B 4 M SR 2% Ot 72 &t PCR A Il BCO88414
Adrb2 Fl Casp6 ) mRNA ik, 450 LM, W&
21 (1.054+0.052) . siRNA 41 (0.472+0.095) .
OGD 2H (1.669 + 0.432) F1 siRNA OGD 4 (0.661 +
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0.018 ) IncRNA BC088414 1A KFHh# 22 A
iit 2t & L (F=18.70, P=0.044) , H 5% &
ZH A I, siRNA £ BC088414 [ ik /K B # F
F& (P<0.05) ; 5 OGD 41 # kb, siRNA OGD 41
BC088414 1 &35 K- 7R i F R AL (P<0.05) o UL
Kl 3.

2.0

I g5

®

=

oo

=

Z 1.0+

i

hars a

o0

o

(=)

054 a
0_
T < N & &
Qs ﬁéy @ @ @

Bl 2 A[E siRNA 9 F3F IncRNA BC088414 FKikH)
=i (n=3) a 7R 525 I HRLLML, P<0.05,

b

BCO88414 XTIk i

B3 RiBBCOSS414KEERMAMWHTEHT
3t BC088414 3 ik By &% il (n=3) a7 5 A 4L T,
P<0.05; b5 OGD 4L, P<0.05,

5 % 4 4 M HE, siRNA 4 Adrb2 Fll Casp6
mRNA [ 3K 48] Bk 2> (P<0.01) , KB
BC088414 # ik, n[ i Adrb2 il Casp6 mRNA [
Fik; 5 OGD 414 Lk, siRNA OGD 4 Adrb2 Fl1
Casp6 mRNA 1 3 5 B FE K (P<0.05) , 2 B il
4 BCO88414 Al 4111 ] OGD 7 3 ) Adrh2 I Casp6
mRNA K3k L, WER 3 FEl 4,

£ 3 %l BC088414 Xt PC12 4H il &1 Adrb2 #1 Casp6

MRNA RiZHJRM  (xxs)

2151 n Adrb2 Casp6
WAL 3 1.06 = 0.06 127028
siRNA 20 3 0.76 +0.10" 0.83 +0.07"
0GD 1 3 1.84 +0.24° 1.86 £0.07"
siRNA OGD 41 3 1.25+0.10" 1.08 +0.17"

F Al 31.87 19.18

Pia <0.001 0.005

TE: a7n 5% A4 IL,

P<0.05; b7/~ 5 OGD 41 41 Lk,

P<0.05,

25 LIl
o B SiRNA 41
204 -l- a 0GD 4
ﬁ siRNA OGD 41
= 15 b
E\é b
= T
=2 1.04 a a
<
=
= 054
O .
Adrb2 Casp6
4 FiFBCO8B414EREAMAMEMFEKMHT X

Adrb2 1 Casp6 mRNA FiEHIESIE (n=3)
ML, P<0.05; bz OGD ML, P<0.05,

a N5 H A

2.3 1Dl BC088414 FKikf5 PC12 dHRA T 1B

TUNEL 2552250, OGD 2H PC12 41 i 95 145
M 53% £ 5%, siRNA OGD 2H 41 jg U8 T 45 5k
34% +3%. 5 OGD 41 #H Lk, siRNA OGD 41 ¥ 1=
SR B S (1=4.931, P=0.039) , ViEATTER
BC088414 JLA A OGD 534 PC12 40M8 4T,
LI 5,

0GD 2

siRNA OGD 4

&5 ## BC088414 3t PC12 4AAEE T A= ME( TUNEL
%, DAPI, x400) OGD AT 4% £, siRNA OGD 417
TN Bk o Firsk TR A R T4
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3 it PR Adrb2 mRNA BRI, X Fh22 55 ml HE

B A L g 4Bk i P Fi 9% (hypoxia ischemia
encephalopathy, HIE ) 258287 A4E )L AL T F1)™ &
M ENEZRERE Y, ERERJURIERR, A6
T LA M RG G N RE . B AT AE
R LTI K 28 20 W A53 03 5 48 2 ML AR 1 AN o
U, IRIREEZ R 097 ik, B, Rk
ST T PR RS 178 A BB S LR, Wil RYRYT HIE
HAHEEEY,

YU T2 HIE 512 e 28 T0at T ) 207
A, XA 2697 HIE B2 5, 4
P T IEE e — RGN R0 . Rk iR 45
o WFERM, IncRNA 7F X JeafhiiBh . JEFE &
TR R A R G 0 (R UG T 45 22 o o 2 1) 40 i o 4
AREREEZEEM Y, Ft, BT
(1 IncRNA AL AT 68 A 2R A i) HH dhe S ke i A i 5 1749
R B A ML BE E H A

AR ZH R SR S RO e RO i A 1 AR B
1R B 2H 2R AR T AR R B 2H 21 P IneRNA A
mRNA [3RIL, A BBk I 5 i 20 24 IneRNA
FImRNA 19 k3% & A T 0 & oA, Hor,
IncRNA BC088414 A1 Adrb2. Casp6 mRNA (1) 3 ik
V¥, gmhth — JF g i AL R SR IR I 24 73 i 45 R
FW, BC088414 55 Adrb2 Fll Casp6 MY FEK R IEAH L .
ARG, AT AR IAEARINE TR PC12 #Ze 4
1, IncRNA BC088414 5 Adrb2 Fil Casp6 mRNA £
TR BRI MAE ., R siRNA 4 T # #il] IncRNA
BC088414 J5, PC12 4t fifd tf Adrb2 Fl Casp6 £ ik
W, T H., BC088414 siRNA if 1] LU B OGD
755 1) Adrb2 Fll Casp6 mRNA ik 7K, X sbgk
FE— PR, TR Bl AU IR 28 20 L IneRNA
BC088414 # 15 I ¥4, BCO88414 1] i #E Adrb2 F1
Casp6 mRNA £k,

B FIRFR BEZARE — LS RIS HE G X
ZAR, BENMENSTPRE ERRRA T EEZ
Rz — INHSUPAAAE B, B2 Tl B3 =FhZ AR A
HHET, ST B 5 IR BEZ RIS R =
Mizuki 45 " 75 AR VD £ BB 9E h, S BH I A2
FUag kG 24 h, BEALUP B EIREREZ A
WD, MAEAMFE T, T TE# A K Bk A ok
I A3 BRI SR AE RS MR PC12 OGD 5

S o1 T VR A AR SR FH 1) S5 56 20 4 AR v A TR SR
[7i] S 8 e AL IR B A2 4R 118 A AR AL ) AS AR [R] B
o MR, Adeb2 7GRS H Bl i Bk i 5 | A
AP TR A R EE VRN . AFRIRE,
R Adeb2 BER, AT /)N BRI 2H 21 rh R v R
I 72 ( heat shock protein 72, Hsp72 ) ik [101’ T
PEJAT - 1 Noxa FER kBT NF-«B #4075 ", #ifl
ML IR SRR T, DAl A A AR FR AR /N | il 2
DIRe i, Ao, Ml BCO88414 Fikfli
OGD Jii PC12 4ififiH Adrb2 mRNA 7K 3F-HH i [,
YT W . P, FRATHEDN BCO88414 H
AR TR, R A AL AT e iR
Adrb2 ik,

2R 5 K fi# I ( caspases ) TEAT S 41
AT R R G R EENEA . Caspo RN
Mch2, J& caspase ZIEM— 51, J& T TR0 0¥
W3R, Casp6 FEMZAR MR, Anfigzsr '
SR S Bl B 45 1T T R R R R BT R 2% v R
g MR E AR EEEM. WEUFSE, 7EER
SR B 5, Casp6 AT 3E L TG FET- 32 1K 6 %4
i A0 B SR B L A AE T ) BBR Casp6 %
DR RE D e e i 5 AR A 2 0 . AR BFSE v, il
BC088414 AIFEAIk PC12 4iififlH Casp6 mRNA /K-,
I OGD 551 PC12 4UHE A T, #2278 BCO88414
AT REH ALY Casp6 1R IE ZIEMEITVEH

i b, XEEHFRRAE RURSE, FEIRAME SR A
A, BB 2SS IncRNA BCO88414 ik
A, ER A BC088414 AT E i i {2 #E Adeb2 FI
Casp6 [FRIAEEPI AN T, XL R IBKE
% Bt AR SR I A 2 AT A 105 R B A8 1 B ML
PEHEIIE R, R PRIA T SRS e i P i
PEALHA

(& % x W]
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