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JFARMEETE, 4.1% W-LIRBELBE 6 h 5, JOb MBS FEAR M LI W ;s RH CCK-8 /AT AR 4 JCHYIE J) s >R A TUNEL,
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Role of long non-coding RNA Peg13 in apoptosis of developing primary neurons following sevoflurane injury

JIANG Yun-feng, CHENG Yan-yong, SUN Yu
Department of Anesthesiology, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China

[Abstract] Objective - To investigate the role of long non-coding RNA (IncRNA) Pegl3 (paternally expressed 13) in the apoptosis of developing primary
neurons following sevoflurane injury. Methods * Primary neurons were prepared from fetal mice with 14.5 d of gestational age. The expression of IncRNA
Pegl3 after sevoflurane treatment was detected by quantitative PCR. The localization of IncRNA Peg/3 in primary neurons was detected by in situ
hybridization. Peg!3 overexpression and knockdown plasmids were constructed and transfected into primary neurons. The morphology of primary neurons
was observed by fluorescence microscope. Cell vability was assessed by CCK-8 assay. Cell apoptosis was determined by TUNEL assay and Western
blotting. Results - The expression of IncRNA Peg/3 in primary neurons decreased in a time-dependent manner after sevoflurane treatment. LncRNA
Pegl3 was widely expressed in the cytoplasm and axon of primary neuron. Overexpression of IncRNA Peg/3 resulted in decreased sevoflurane-induced
apoptosis. The primary neurons were restored to normal morphology with increased cell vability. The percentage of TUNEL-positive cells was decreased.
The expression ratio of Bcl-2/Bax was increased and the expression of casepase-3 was decreased. However, knockdown of IncRNA Pegl3 aggravated
the sevoflurane-induced apoptosis. The primary neurons had visible morphological deterioration and decreased cell vability, with increased percentage of
TUNEL-positive cells, decreased ratio of Bcl-2/Bax, and increased expression of casepase-3. Conclusion - LncRNA Peg/3 may alleviate sevoflurane-
induced apoptosis in developing primary neurons.

[Key words] sevoflurane; long non-coding RNA Peg/3; developing primary neuron; cell vability; apoptosis
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noncoding RNA, IncRNA) N2 5L RGH) £ Fh
At (RAEMERE. T8 oD, &
TEZ P2 ZG00m (Pl /RGBS, B FE T 2 B
i, WatkrEom) hRERE. B BoR, EREkER
R 478 1o A 22 Fft IncRNA (258K, AR IR AT TR
ZE R RNA Q73R A5 /N & B R R 28 T /8 Lol be 2
Fa i) IncRNA Z2 53Rk il ol i L7 = PCR IIESE
L E bR TE R FEAAZ e H IncRNA Pegl3 (paternally
expressed 13) WIFR R E A BN IncRNA Pegl3
AIREAECIRSEE R h AR VR

AWFFSE AR NS TTH I FRAB IR IncRNA Pegl3
KAKZL IncRNA Pegl3 {E-LHbE 5 T B2 RS
A VE FH AL

1 HHS%HE

L1 S50kt

111 SEUezhdy AWk 14.5 d ITERR C57 /MRl (dk 4
) WA Rl R — Ll A R A F . kI sl
A PR UF RTIES O SCXK (91) 2018-0006, A S:4E4F A |
T2 R B A B B I 2 LN BB B S 56 s P 18 P 4 1 R
. LA Y ATIES 4 SYXK (§1) 2016-0016,
112 FZERFIFL S Neurobasal 5235 £ DMEM £ 3%
B MRA4-IE, B27 MG+, £ RMEER. 025%
fg. MWpt (GIBCO, FHE), JRMLAziX7l& (BOSTER,
FE), CCK-8iksila. TUNEL iXH#IE (il ekl
A2 E), Bel-2, Bax, caspase-3 $iff. B-actin Hiiffk (Cell
Signaling Technology, [ ), HUZEFLALYRHMI, ki (1
WA T TREA PR 2 %)), TRizol (Invitogen, 3€ [ ),
PrimeScript J #3157 & (TaKaRa, H7A<), BCA H[HE &
AlE (SR AR ABRAF]) ., IncRNA Pegl3 B
BIRFEFRHA (R A TRA R,

B LAES . AR FEH (Thermo Fisher, ), %
HhieEEbR{L (Bio Tek, [ ), f#IEAHZE RMB: (Nikon,
HZ), QuantStudio 5256t 7€ & PCR {X (ABI, E[H),
BOC LR E DB (Leica, fE[E), HIK{L (Bio-Rad, 3%
), Bt Froesg &% (GE, EHE),

1.2 4k

1.2.1 JRARMEICs BEFE MR A 145 d By C57 /)
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B R4, A 0.25% (PR B 7E 55 75 46 FP{H L 18 min,
FERE P 2 S IHM I, A 10 mL &5 10 % g 25 if i
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) DMEM £ F 5 2% (i b, #% RIS E T 8.0 804 LA
600 x g B.0» Smin J5, & 10% s 4~ 1fi & #Y Neurobasal
R R AL E R, DL 3> 10"/ /mL 1% BB R T 2 R
AR (50 pg/mL) WHEHIREFEMoh, BT 37 C RS
Fio 4 h B PR 55 B e B & 2% B27 11 Neurobasal 4
FERE SR AR e 75 . (80 P60 B AR 22 WA Be i 22 R AR 2 e
HIERIEDL.

1.2.2 4MEEEYe 92044y A IncRNA Pegl3 it #ik4l. it
FORX AL IncRNA Pegl3 gl . fodort Mg, kit 3
2% IncRNA Pegl3 RNA THUF5 (1),

& 1 81 LncRNA Pegl3 i) RNA T-HiFF 4
Tab 1 RNA interference sequences targeting IncRNA Peg/3

EA RNA FH)551 (5> 3)
kot 1R TTCTCCGAACGTGTCACGT
S5 1 GCCTGTACAGCTCTTTGTTAT
¥ 2 GCAGCACTGGGTTATGATAAC
7513 GGTGTTTAGCCTTCCTCTTTG

kiR 121 ATy B RT PRIk AR
RN TN, RS IR AR RERL 3 < 10° /> /mL,
RN, WHL 1 mL &+ 1.5 mL EP &, fEHR [
LA 600 x g 85,00 7 min, WRER RiEIR, A 100 pL AL gEfLA%
R FIEE, A 3 g kL, B4, UL “Neurons Mouse”
PR L G PR G (LA T G . R L 2R AL G S (1 A
IR E EP e, FRAN AR R A R RR S S Ak, R
FEANILEFER. 3 BINA 0.15 pg/mL (1R 55 £ ik,
S HAP R, %7 HIEH RNA SSIERFRIE S0 .

1.3 Lo besb PR E A phes T

JEARPZTT T NGB G 7 H it i B, AR
A LB B AN . O A, AT
M, O-kbaked, [FARE 4.1% -tk o w2,
4. 6h, fEAEAIFR]ABUEASI, ARYE & T2 L
FRUL e A2 75 2k 48 IncRNA Pegl3 FUZIRIGIL, Bl k.
Ot kxR, @it FKiaxE + EiEkEd. @ IncRNA
Pegl3 it 7% ik 4., @ IncRNA Pegl3 it % i5 + & f ke
H, ORI IA, ©mmott + Eabidl. © IncRNA
Pegl3 @i, ® IncRNA Pegl3 gk + Lafed., 400
1E 4.1% f-Eimbeh 2 6 h Ja, BUREARGI,

1.4 RNA $#2HU i
2 ML IR 5 ] TRIzol 42 BUR AT 6L RNA, i
PrimeScript Jx % 51X #K RNA 35 5% 4 cDNA,  Jx B 5%

Vol.39 No.5 May 2019



2. 37 C 15min, 85 C 5s, L) cDNA J#fitk, {# R
#EMY SYBR-Green #3347 PCR, PEfE454 BARE R AR
k2, PCR MGG FASPE 95 °C 30 55 451 95 C 5,
Bk 60 C 30s, EAH T2 C30s, |HE40ANTEHR, LA
Gapdh HNZIEH, SI¥FFINE 2, RH 2 kFoR
B brA R AR iRk

# 2 FHpE R PCR 5[ W75

Tab 2 Sequences of primers for real-time PCR

30| 518 (5> 3)
IncRNA Peg13
naGEIEY] CTCACTTTGGTTTGAATGGGAT
ADELY] AAGACGATTAGATTGGGTTGC
Gapdh
NAnEL] AATGGATTTGGACGCATTGGT
AGEILY] TTTGCACTGGTACGTGTTGAT

1.5 CCK-8 Kxilaniais 1

B L G SE i IR AR AN T LB B2k 2 % 107100 pL
T 2 RBER (50 ng/mL) RBEHY 96 fLbh, B3
7 HB, H41% -EHEEALBEAN 6 h, I 2k A B
Ak, AfLImA 100 L 5 3 2L F0 10 L CCK-8 IFIK,
A5G BT SRR P AREERT 55 4 by fERFARMYL BT 450 nm
PEARALASIE S ETA

1.6 TUNEL Hefaf: ddnidar:

JRARAZ T 2 BRI ST BR R,
4.1% Bt be AL B4 6 h, o 36 Bk A 4% 2 R
ek e [ E 25 min, & Tl & T (0.2% Triton X-100)
Smin, HE5K IR0 S0 uL TUNEL JX B, 37 CRESEIT
#H 60 min, FEERELZE bk (phosphate buffer saline, PBS)
PE 3k, ARk Smin, HIPUSOCRRE F#IE TR, %06
AT Gk =N

1.7 JALAAE

JRAR T e 2 R A B LB 35 Bk B Bk AT B
F. 1M B % % 4 H, 0.1 mol/LPBS (pH 74) #% 3
&, 4 Yk 2min, 4% % B B B ( H 0.1 mol/L PBS fi¢
fil, & 0.1% fERKAR —CRR). =im &€ 20 ~ 30 min, {if
in o e A1 ) DA 3% A b I s B 1Y 2R A I, 37

http://xuebao.shsmu.edu.cn

KA RNA Pegl3 fE-L R B0 % & WUE A2 e 0 2 9 15T | 471

ft, 60 s, 0.5mol/L PBS ¥t 3 ¥k, %k 5min, 2% 18 Kk ¥k
Lk, Bk B m 20 pL il se i, BT 42 Claim
4 h, M2 iRAR B b AR I I SR AL R R B (IE LB
AAGACGATTAGCTTGGGTTGC, Jx X5t CTCACTTTG
GTTTGAATGGGAT), ¥ 1 ug/mL, 455K ¥) 5 hn 20 ul
AR, THImHF 42 CAezeid & (12 ~ 16 h), i hndf i
& 37 CWFHE 30 min, AR & (1:100)
37 CHFHE 60 min, 0.5 mol/L PBS %4 /&, 4k 5 min, HL
10 pL B8RSR FN 3K - R R L AL Ei & &4 (strept
avidin biotin-peroxidase complex, SABC)-CY3, JhnJi {7 2
28 Y PBS 990 pL A, 489K 0 5 hn 50 uL 4, 37 C
iFF 30 min, 0.5 mol/L PBS #% 3 &k, £k 5min, H{is<
TR R AR, SO R E R L.
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Bax, caspase-3, B-actin (1:1 000) PrfRiFftidnc, f£H
Pril —pt (1:1 000) BFHE 1 h, $FH 58 KOG @Ik ]
A 5 B i L1 RABHIR AR, FHERBALFER TR
(5, N 505 A TR B2, H Imagel B4 B 52
FATIEATIR B HT

1.9 Siil2Eabr
{éi |l GraphPad Prism 7 #fh-4e it 1E R, (6 FH LR 3
T 2NN ¢ IS LR R 25 5, P<0.05 FoRnzER HA

Gt E L,
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2.1 Lo bext A RRhZE T AN JH T2 SR

{£ TUNEL #% flll v, DAPT b bric 20 i@ 4%, Alexa
Fluor 647 Jutbric A T-4iig (& 1A); Frdiiegitas R
TR, 4.1% LSRR 6 h 5 R AR T TR L
Bilfext A BN 2, ERAGUFEL (P=0.043) (&
1A), Western blotting Z5 5 B o, S5 MRAAFAEL, Labe
i Ja LT 8 B Bel-2 k7K TR, (R0 H A Bax,
caspase-3 2 ik 7k - ## fn (P=0.032, P=0.022, P=0.036)
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Fig 1 Sevoflurane-induced apoptosis of primary neurons
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Fig 2 Localization of IncRNA Peg/3 shown in primary neurons by in situ hybridization (x100)
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Fig 3 Effect of sevoflurane exposure time on the expression of IncRNA Peg/3 in primary neurons
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Fig 4 Transfection effect of IncRNA Peg/3 overexpression and knockdown plasmids
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Fig 5 Effect of IncRNA Pegl3 on the morphology and cell viability of primary neurons after sevoflurane exposure
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PRI EL (915 I ) b R 2 B O 2L 51 B S s 1 %

'(:-:J' JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.39 No.5 May 2019



FER, ¥ KA AR RNA Pegl3 fE-L bt it SO 5 F 3R e se R T2 vp O 4 | 475

ik i it #eik IncRNA Pegl3

DA DAPI &H

fEE IncRNA Pegl3

AP

£ gtz

2 10
-+ y
Lt L } [ ' ;
o Pk At it #ik IncRNA Peg !l 3 Bt e ik IncRNA Pegl 3

#:: A. TUNEL G (AG I &4 A2 eI TAF 00 (% 10) 5 B. IncRNA Pegl3 i Fik 4N TS L4525 C. IncRNA Pegl3 BTGt 45 %, P=0.002, Sif ik
IR+ LRUbE LLE s ©P=0.004, Smoe i+ Calbed bbEe.
6 LncRNA Peg13 3i-t S BHERBEAT AT M

Fig 6 Effect of IncRNA Peg!3 on apoptosis after sevoflurane exposure in primary neurons

2.7 LncRNA Pegl3 %t Lk B G E LIS LncRNA Pegl3 it 35541 Bel-2/Bax B340 (P=0.024),

Western blotting 5 - B 7R, LI 2 HE G PLME T caspase-3 Y F35 K FE T (P=0.023) (& 7A); IncRNA
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Fig 7 Effect of IncRNA Pegl3 on expression of apoptosis-related proteins after sevoflurane exposure in primary neurons
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