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W OE: W B A7 A K 4% 4F 45 A RNA (long non-coding RNA, IncRNA) & ik T4k, A 74K % IncRNA
BDNF-AS E24EH 5/ AR ABEHTHRE RIEATEEG R, ¥ SH-SYSY Mttt 8 44 Sh. L A A4
24 h, M BAEH S / B A S mAAER; KA CCK-8 (Cell Counting Kit-8) % #- 2w ffLi& #1; 5L A qQRT-PCR #
M AR F IncRNA BDNF-AS & ik 7K -F; #) A pull-down F= i #%3 K5I IncRNA BDNF-AS Z A% & R #1755 %
#) A 3 B AR (Gene Ontology, GO). 7 #R & F A= & B 2840 3% & (Kyoto Encyclopedia of Genes and Genomes,
KEGG)2 W V& & it h ik B AL 4918 9% #) ) STRING ¥ A EG R - FaFAmMEEA ML, 4R
B 8BRS/ LA MEEAM T, IncRNA BDNF-AS 25 ¥ B 571 &, LR AL B REH T, 8mH 5/
B RSB ARWA 120 A% & AT #85 IncRNA BDNF-AS # A AWM IAER . #t—F 692 W12 B F oM £,
IncRNA-BDNF-AS T4t 5 UBA52 . NKAP.TBK1.RABIA .RPL38 ¥ % @i AL EAE% &, % T4 IncRNA
BDNF-AS THiBid 8 f i An 8 T4 £ & G R % ohAb 2 4 Jodh 4k,

X %217 IncRNA BDNF-AS; fik fn; 8483 23/ 4 8 A #5(OGD/R); ZHE G K

& 4S5 Q752,R743.3 XERFRSRD: A XEHE: 1007-7847(2023)01-0001-08

Expression, Localization and Protein—protein Interaction Analysis
of IncRNA BDNF-AS Under Oxygen and Glucose Deprivation/
Reoxygenation Condition
LI Jianming"”, TANG Liang', XIANG Qin', YANG Dawei', XIANG Ju®
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Abstract: Cerebral ischemia and hypoxia can cause the change of long non—coding RNA (IncRNA) expression.
To investigate the expression and localization of IncRNA BDNF-AS and its interacting proteins under the con—
dition of oxygen and glucose deprivation/reoxygenation (OGD/R), SH-SYSY cells were treated with hypoxia for
8 h and reoxygenation (R) for 24 h to establish a OGD/R cell model. The cell viability was measured by Cell
Counting Kit-8 (CCK-8) assay. The expression level of IncRNA-BDNF-AS was detected by qRT-PCR in both
the nucleus and cytoplasm. The interacting proteins of IncRNA BDNF-AS were analyzed by using pull-down
method and mass spectrometry. Functional analysis of interacting proteins was performed using Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis. The protein—protein interac—
tion network was analyzed using STRING database. Under OGD/R condition, the expression of IncRNA BDNF-
AS was significantly increased, and was significantly higher in the cytoplasm than in the nucleus. In the OGD/R

group, there were 120 kinds of specific proteins expressed in SH-SYSY cells. Bioinformatic analysis showed
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that IncRNA BDNF-AS might interact with proteins including UBA52, NKAP, TBK1, RAB1A and RPL38. The—
refore, IncRNA BDNF-AS may affect neuronal function by binding autophagy— and apoptosis—associated proteins.

Key words: IncRNA BDNF-AS; cerebral ischemia; oxygen and glucose deprivation/reoxygenation (OGD/R);

interacting protein
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KAEIESAS RNA (long non—coding RNA, Inc—
RNA)EF SEARKJE L 200 nt, S0 52 8 I
PRl EHE, JCHR 1 BT DIRERY RNA 231 HATiE
T P e B e Sl S PR A
P A5 Z RPN 2 5 IR B B e A AN SR a5t 1%
FEM, 1neRNA BI85 A kot FEREAL g
A A I AR B DAH DG,

IncRNA BDNF-AS Sz lifi Y5 P #2885 32 K+
(brain—derived neurotrophic factor, BDNF)&s i3 K]
HIRIR I S sy . HBERITESS 5 bR A 5
BDNF R:N#EZ, HA—Bt 225 bp IFAI5E LA,
5 BDNF 5254 5% 75 1 AH 6, BDNF 5 i 45V
I B IR DR BRI A 4 AR S 2R T VR A
K8, 5T, IncRNA BDNF-AS 7 1-H %-
44 H-1,2,3,6- VU MEIE (1 -methyl -4 —phenyl -
1,2,3,6-tetrahydropyridine, MPTP)i7 5 B 42 A%
B | L2 B e 2200 LA e MPP AR B SH-SYSY
Ypf IR FRE, AR, FEAT LR S AR
2271 (dorsal root ganglia, DRG)FHZREME 11 2,
IncRNA BDNF-AS 2 5 S AR P A RO ik
Z LA, (B HAT, IncRNA BDNF-AS 7EERI35/
5 4852 ¥ (oxygen and glucose deprivation/reoxyge—
nation, OGD/R)ZMF ¥ SH-SY5Y 4l v ity
IR BN B A A IF S L@ A 0GD/
R SH-SYSY 4 A H IncRNA BDNF-AS [
KZEAL, 3T IncRNA BDNF-AS A4 RE {37 ) H.
RSB A, DIk 522 — 20 W] IncRNA BD-
NF-AS TEA A0S VR AP A

1 #EFnE*

L1 ZARasrHK 4032
TER 10% 545 1LY (fetal bovine serum, FBS)
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(Gibco 2], SEENAY MEM (minimum Eagle’ s me—
dium) 35 F2 £ (Gibeo A H), K H) 5 FE SH-SYSY
YRR AR R A PR A ], B9 R
37 °C.5% CO,o 24 h J5 TS BAEE T WAL
TEAS MM AE KB 80%mi & EERT, H 0.059%/8E
H il — £ — J% V4 & & (ethylenediaminetetraacetic
acid, EDTA) (Fg 5t @A 9 TR0 5 ) I AL T
IG5 SH-SYSY 453 A 1E 5 %t R 2H Fn A b
FIF/ZEZMEOGD/R) A . OGD/R A Sere &
TJobE Earle (R R ESAEY) TARMEFEFT) 95% N, Fil
5% CO, MM T HEAHE 4 h6 h.8 h, FFREE
EWEALHE 24 h .48 he
1.2 ZHBEE S

A AT B K AN I8 2
2 96 FLtk P, %R 5 000 /AL, AL 1/10 4
T CCK-8 (Cell Counting Kit—8)¥ i (I 117t
AW TG BRAFD, 75 37 °C.5% CO, H5 3546
BER 2 ho SR FHBRDR S e i) 22 45 FLOG 2 B (opti—
cal density, OD){H(450 nm J# ).
1.3 #ZER5E

B8 20 B 0 A 4TI (1x100~3x 106 A4~ 41
JHL), A 500 WL AR SZ bt (1 R = 1 AR R4
ﬁBE/A\Ej), ZY# 5 mino4 °C 500g B0 5 min, TR
- VE (AR EER ), I A (8 R T 0 A Rk
FARA T TR BIUITE AR 200 pL
W28 WP TE U, 500g B0 5 min, 3725 13E; N
A 500 L BAZ 2% il (T = A T RHE AT BR 2
A)), 24# 15 min; TIAZLARW, $EHL RNA
1.4 RNA REUKRZHEEE PCR
1.41 RNA IR

K TRIzol 14 B 4= 41 . 200 Bt Joic K 240 it A%
RNA o RSN EEVERIN RNA 21 Kk
(NanoDrop, FEEFEECIH/RBHE A ], BOD
TE 1.8~2.0 1Y RNA #4755, #2 RNA T
55728
142 %A RAZZF PCR

K H PrimeScript™ RT Master Mix (Invitrogen
5w, EEV 500 ng B9 RNA %58 cDNA . 78
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ABI 7500 R4:(ABI v, ) |, FH SYBR®  Pre-
mix Ex Taq™ (Takara 237, H AN TS5 GE
PCR (real-time fluorescent quantitative PCR, qRT-
PCR)ZESS . L B-actin (Sigma 2~ H), FE[E)FIRAKN-
YERAFREIL NS . IncRNA BDNF-AS kK44
HE oo g TR, SIP N IR 1.
1.5 RNA pull-down 32I§
1.5.1 RIhEF 5 sk

EI%F IncRNA BDNF-AS I Fii#EH5 14, 51
YIFP I L 2. ffi ] PrimeSTAR i 4 B (Sigma
Oy, RN H A R B VIR RN B R B,
B 0.5 pg PCR 4lift DNA 7=, F T7 1RoM K
F & (Invitrogen 23 F], & E)HITHE 5% 37 CHFE
3 h, RMWARZTAIA 1 wL DNase I (Sigma A ],
K E); 37 CHFEF 15 min, K5 DNA FEiMHL. H
RNeasy Mini Kit £ (QIAGEN 24w, fE[E)4fifk
HESRIE 1 RNA G
1.52 #mEzRH %

B3 pg £ 92 (biotin) b iC B RNA, JiTA
50 L Structure ZE IR () MV A PIRHE A
BE/A\EJ)O 95 CHINHN 2 min, VK 3 min, = IREHE
30 min. i RIPA 228 itk (db st RARA: LR}
HARA ) 500 pL hEEmizk 3 W, 1150 pL
RIPA 228 i B B i3k . W RERIMAS] RNA
o RIRBEE 1 he RS RNA MIREW L L
TH, WG T RIPA 228 g sk 3 WK, 218 Biis%
5T,
1.5.3 RNA pull-down %#7

FH 500 WL RIPA %622 vhif R 4, 50
VE, TREE VG o AR REER-RNA IR AW HmA
iR R, FIREE 1 he K E I REER -

RNA-EH R A7 LG, (1 RIPA 24472 v
WPYE SR, 1R 1 mLo [IREERHIN AR AL
KRR A RA R, TEIRZA RS
A YRR 15 mine BGEB VR TR A,
Jin2x SDS EAEZE ik, 95 CAEME 10 min, #F1T
SDS-PAGE 434r; T 07 T B 43 bt
1.6 RIS

AR T TN 4 W 0.05 mol/L. = (-4
L3 BRI tris (2—chloroethyl) phosphate, TCEP]
R (Sigma A ), 3EHE), 60 CRI 1 he B, M
A 55 pl FHEEGR AR T I (methy] methanethio—
sulfonate, MMTS) W (mmol/L, F5[E Sigma A F]), &
TEEE 45 mine WEE I BUATRINMAGEIEE, 12 000g
B0 20 min, BULIE. A 100 pL 8 mol/L JRE
(urea, UA) W (pH 8.5) (Amresco 22 Hl, 3 [H),
12 000g 50> 20 min, B5.0WK, BHUTE. MA
100 L 0.25 mol/L = & &~} (triethylamine bo—
rane, TEAB) (Sigma A H), ), 12 000g &L
20 min, T 3 K, BUWE. MA 50 wL 0.5 mol/L
TEAB 1 2% %l (Promega 2~ F), FE[E) (R 5 5
R AL EE A 12 50), 37 CF B ER(12 h). K
H M 19 5B (R R 5 8 BB LR 1 100),
37 CWFE 4 ho IKBCHFES A IR (0.19% 12 2%
LB, 4 °C.13 200 r/min 0 20 min, BT,
PEFT BT SE A o A5 B 300 wm ID X 5 mm,
Acclaim PepMap RSLC C18, 5 pm, 100 A (160454,
2% [E Thermo 2~ 7l); Acclaim PepMap 75 pm X
150 mm, C18, 3 wm, 100 A (160321, 3% Thermo
Al WBIAHIE R TEAIAE A H 0.1%H R; Wil
A B 4 0.1% T 2 .80% L NE; FiHE N 300 nl/min.
ML 65 mine ZRHL RAW 4% 31 IR LA B IS 4L

% 1 IncRNA BDNF-AS qRT-PCR 5|4
Table 1 The qRT-PCR primers of IncRNA BDNF-AS

Primer name

Primer sequence (5'—3’)

Actin—175—forword
Actin—175-reverse
IncRNA BDNF-AS-158-forword
IncRNA BDNF-AS-158-reverse

GGACTTCGAGCAAGAGATGG
GAAGGTAGTTTCGTGGATGCC
GATTGCCAGGCCTGACGACT
CTCCAATGATCATGCTCCCTCC

% 2 IncRNA BDNF-AS PCR #1354
Table 2 The primers of IncRNA BDNF-AS

Primer name

Primer sequence (5'—3’)

T7-BDNF-AS—forword
T7-BDNF-AS-reverse
T7-BDNF-AS-AF
T7-BDNF-AS-AR

TAATACGACTCACTATAGGGATCGCGAGATCAGGAAGG
CACTGAAAAGTCTTGCCCCAC

ATCGCGAGATCAGGAAGG
TAATACGACTCACTATAGGGCACTGAAAAGTCTTGCCCCAC




4 A B

2023 4E

it o R IR SO AEE RS R % i A Protein—
Pilot™ software (version 4.5, J¢[E AB SCIEX 723 H])
PTG
L7 SMERESN
1.7.1 GO #= KEGG 5 #7

X OGD/R dAT 122 5 26 1 B kAT AR 15
B22000Te R QuickGO M 3 AT 1) (A a4 47
YRR DI RE) X H AR SR A TR (htpe//
www.ebi.ac.uk/QuickGO/; 2022-03-15), -4 it 3
A5 T BTl KRR AL (Gene Ontology, GO)F&
FUR A B H o SRR D RRE D 21 2
J# (Kyoto Encyclopedia of Genes and Genomes, KE—
GG) (http://www.genome.jp/kegg/; 2022-03-15)%} H
PR R T B R . AR AR HE B AR
i, 22 B bR a2
172 &G EZESH

11 5T -2 1F1BUAH BLAE H (protein—protein in—
teraction, PPT) ¥ 2% % H STRING %X 4 (https://cn.
string—db.org/; 2022-03-16)F1 T3 17 . BIE RS>
B R>0.4, X HCBHRBE N Homo sapiens o
1.8 it

8 Image J (Vision 1.8.0.112) (https://ima—
gej.en.softonic.com/; 2022-02-19)%] & [ i 5 i 4]
GIEAT K 538 o >R H OptiQuant #X 4 (Packard
Instruments 2> ), 32 )4 55 VIR OD A
I A B R SPSS 20.0 FAFo0Hr . BERHASS $e
PRIEZE (os) 22718, AL BORE L ABCR HI B R 7
M (one—way ANOVA). T SLIRTEE 3 IR, P<

0.05 NESAHG IR L.
2 &R

2.1 OGD/R %1% T IncRNA BDNF-AS B3R i%
B ELL

T HFFE IncRNA BDNF-AS 7 OGD/R 2:44
N R FEREEA I E N, SH-SYSY 4l B 5 b 48
BUHEALHE 4 1.6 h.8 h, IRJETHE A ENEEIE 24 1,
48 h, )i R CCK-8 A 40 TE 11, IR H
¥ 53 8 e qRT-PCR 45 IncRNA BDNF-AS
Bk, GPR IR SO EE 0 h 41
Lo, GRE BN EE 4 ho6 h.8 h K& S HEAL B
24 h J&, dHMIE 13 B E R (P<0.05) (BT 1A); T
H, 5IEHEXTRAR LY, BG4 h.6 h.8 h,
BAE ML 24 h J5, IncRNA BDNF-AS ik
A EFHES (B HA A SO 8 h HAE
WAL EE 24 h 41AY IncRNA BDNF-AS 35 L iE 2
F(P<0.05) (Kl 1B). K, J52ES 50 10 4 A AR
FHERAEEORE 8 h AN 24 h 9B, It
#k, OGD/R AbFJE, Hi)5iH IncRNA BDNF-AS iy
Pk B ETHR (P<0.05), Tl bk 80 i
25 (P>0.05) (Bl 1C.D), il OGD/R &4 F,
IncRNA BDNF-AS FZ1E M ik,
2.2 IncRNA BDNF-AS EEEARLE

AR IncRNA BDNF-AS A /E 8 FH 5 i Fp
K 573158, K H RNA pull-down S N o R G
53 HT IncRNA BDNF-AS 462 B8 . 191951
JIEWEEE o Hi ARG 25 S (7R, PCR PP LUK S

S g s g Cytoplasm z Nucleus
g % g = 20 Zo1s
=10 0GD 0 h é: 6 %"’ 1.5 ER
g . ' Ers g5 2510
% 0GD 6 h <24 B =
03 . S0RiE 223 2z ZZ 05
> .
* ca2 =205 e
S0 571 E° Z°
- 0 24 48 < 0 R R
Gl - =
D \\Y \\Y 3 B\ z D ™
Reoxygenation time/h &= s ¢ ,/{/b‘ «.;&’X\ S‘L/% = Qoﬁ“\b (,9\?\ ke o GQ\\
g NS N o Y0 N0
XS VSN

) i (®)

© D)

1 OGD/R £ T, SH-SY5Y £HAifE 1% IncRNA BDNF-AS §I%R Ak 5# R E i
(A) B#EF 4 4h6h.8h BA AL 24 h K 48 h &4 T, SH-SYSY @ fei& e £, B) AAEH F4h6h.8h BA
B AT 24 h 44T IncRNA BDNF-AS £ 3iAK-F; (C) ¥4 B )& IncRNA BDNF-AS 218 69 & 38 K- (D) R o
% J& IncRNA BDNF-AS Az ey F kR T, “WRTE B8 Batak £ F 2%, P<0.05,
Fig.1 Detection of SH-SYSY cell viability, IncRNA BDNF-AS expression level and nucleoplasmic localization under

the condition of OGD/R

(A) SH-SYSY cell viability after exposure to OGD for 4 h, 6 h and 8 h, and reoxygenation for 24 h and 48 h; (B) The expression
level of IncRNA BDNF-AS after exposure to OGD for 4 h, 6 h and 8 h, and reoxygenation for 24 h; (C) The expression level of In—
cRNA BDNF-AS in the cytoplasm after nucleoplasm separation; (D) The expression level of IncRNA BDNF-AS in the nucleus after

nucleoplasm separation. “

*” indicates significant difference compared with the normal group, P<0.05.
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1) R BER/INS B 1 R BER/INETF (B 2A). SDS-
PAGE 45 IR, pull-down iR e RTA OB o
FEH I RERAEA A K2 H A TR (B 2B),
VLR EE & B A PR R A4, v B AT S A
W, IEH X FRZHL A OGD/R 4122586 R A X b 43
Mras R R, OGD/R A 7E BEAESR H LA 120
b, HA R E 5T 105 F(E 20).
2.3 IncRNA BDNF-AS BEEEHK GO #1 K-
EGG EEHH

KH GO A1 KEGG 43#HT IncRNA BDNF-ASH.
YERE AR AV II6E. GO 0BT HH, IncRNA
BDNF-AS W TER BEAEER F B & 180 Fhaf ik
gy, o 5048 RGN AH A 2 KRG
BEE ZHEEOE A EAME A R
W%, 25T 48 M Fuike, Hh 5MaRs
PRAHSCIIA : BRI IR SS & BB OIS G
BRRRSZARGE G 5455, W 180 MEYE,
Horp 52 RGP A A P2 LT
Notch 15738 % 40 M T A J84% NF-«B 5% A
FIE P G IR o 2 o A4 L 4 0 T e 4
E(E 3A).

KEGG i % & 4 477 % M, IncRNA BDNF-
AS WBTEN EARR A NS S 2 &L Y2k,
52 REPRAHDCHA : 4R A W ZRi AR [ W
PHZEARTTIERNR  Ras 15 538 I Toll FEAZIAIRAR
NOD FERZARIEIR 55K 3B).

PPI 53 M7 %W, IncRNA BDNF-AS Al GE51Z
R 52 AARRRA H N (ubiquitin-52 amino acid fu—
sion protein, UBA52) .RAB3 GTPase i JE i ft
FHFHE 2 (RAB3 GTPase activating non—catalytic
protein subunit 2, RAB3GAP2) NF-«B ¥ i £ []
(NF—«B activating protein, NKAP) . TANK %% & %
fiti 1 (TANK binding kinase 1, TBK1).RABI1A .R#&
1 138 (R—protein L 38, RPL38)% & (1 i {7 75 L
YEXR(E 4)0

3 iFig

TEANBPE R B AR, IncRNA J&H XA
Sl R 22 2R e 28 R A AR T A 1 DG
JE4 T3, IneRNA BDNF-AS &£ H TIfE
1 IncRNA H H AR ST B9 AE SRS [z L RNA % 5%
RZ—, FES T AR S A 2 35 ek, X
i #2278 37 N 7 BDNF RS S BA BE1E
Modarresi SF“HIERH, il 33 F 18 IncRNA BDNF-AS,
BDNF 8% L4, Mifife i e 4. I,
IncRNA BDNF-AS A eI 145 % & ok i By &
FRVETER . Ak, Zhang SFENOHIE N In-
cRNA BDNF-AS AJ il /b5 FR A 282775 # 22on i o
T2o Zheng SF5R M, T4/ RNA (small interfe—
ring RNA, siRNA)/ 3 IncRNA BDNF-AS T
CINVE AN NN R 2 i 0B SN R EZ ST O |
T2, HERMARAEK, #2758 IncRNA BDNF-AS

Input RNA pull-down
E § Normal OGD/R
kD Marker ZC 8 Marker + * ¥ * EBNE:QS biotin
180 —
130 —
95 —
75 —
55—
bp Marker 1 2 43—
34 OGD/R
2 000 — 25 — Normal
1 000 —
750 — 2 —
500 — %
250 — 17—
100 — 10 —

(G

E 2 IncRNA BDNF-AS BEEEARBRSHT

©

(A) #F = DI Pe BB R B, 1: BDNF A B IE Uk 45 Fc4p, 2: BDNF 3 B R SU4% 45 34 (B) Pull-down 2R/ 69 SDS-
PAGE & B; (C) £ 2T BB 4042 OGD/R 48 £ 7% & e 3 e 547,

Fig.2 Analysis of IncRNA BDNF-AS interaction proteins

(A) Agarose electrophoresis of transcription products. 1: Transcript of BDNF gene sense sequence; 2: Transcript of BDNF gene

antisense sequence; (B) SDS-PAGE of pulled down proteins; (C) Analysis of the differential proteins between the normal group

and OGD/R group.
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Molecular function . .
o Dopaminergic synapse — 7.04%
Circadian entrainment— 7.04%
L, 100 - Cholinergic synapse — 7.04%
£ Axon guidance — 7.04%
% Alzheimer disease — 7.04%
P Adrenergic signaling in cardiomyocytes 7.04%
5 50 - Vibrio cholerae infection = 8.45%
£ Shigellosis — 8.45%
5 .
z Ribosome — 8.45%
Phagosome — 8.45%
Pathways in cancer — 8.45%
0 et e o o oSl . Human imunodeficiency virus 1 infection — 8.45%
. & & &L S & . . .
\&«\3&:&&;&0 \\4{\\%\0:&@ §%o§s§bo§¢§¢§éi§oi§$4§ (&@:&4‘0 Human cytomegalovirus infection — 8.45%
A A R I SRR L R
v“\\w‘\‘v? RO ) AN \“‘{*\*‘L\\‘ Gastric acid secretion —| 8.45%
- &> O 2 . KA, . . . . .
RN $ o > 3 ’\‘\\‘\a\‘\\b Protein processing in endoplasmic reticulum — 9.86%
N X &‘(\ Parkinson disease — 9.86%
Amyotrophic lateral sclerosis — 9.86%
Pathways of neurodegeneration-multiple discases~ [N, 12.68%
Coronavirus disease-COVID-19— - | 14.09%
Metabolic pathways— | NEEEEE | 6.90%
T 1 T
0 5 10
Number of proteins
D)

&3
(A~C) GO 2 #7; (D) KEGG %7

IncRNA BDNF-AS EEEARR GO 1 KEGG 4 #(HEA4 T 20)

Fig.3 GO and KEGG analysis of interacting proteins of IncRNA BDNF-AS (top 20)

(A~C) GO analysis; (D) KEGG analysis.

A 2T A AT . Fan 0%, UL
2 IncRNA BDNF-AS A LU i 4% 1.C-3 11 /LC-
3 1 1 P62 KA SH-SYSY 4HAEAYTT-F0 A 1.
DL EZEJZEM ) IncRNA BDNF-AS 7E A28 2 4t it
T B P AR ol AR AR FSEAE OGD/R 4%
P SH-SYSY il &+ & B IncRNA BDNF -
AS IR BE B, A5 R4E7R IncRNA BDNF-
AS BIFEIRAS AL RN e i G S R )R

Fil e il AT 51 A 3 FOE SR MIEE T A
JAT-FIRFES, ZARBFFEAE OGD/R 4RI, 2k
S S IncRNA BDNF-AS HAE, H, 3
KT BRI E A AT A2 T 1 (apoptosis—
inducing factor mitochondria—associated 1, AIFM1).
NKAP .Rac ZKJ%/N GTPase 2 (Rac family small GT-
Pase 2, RAC2)HI RAB1A . AIFM1 J&—FlE i T4&
RN iU e S R (S5 N S )

(caspase) AEHCHNETI T80 53+, AIi55% caspase
S| B A1 R e E = W15 W e i A T RS 7 1
ol PRI A N Ca v FE AR 3G A D&07-181,
NKAP ZME IR F—a (tumor necrosis factor—a,
TNF-a)FIFH 42 -1 (interleukin—-1, IL-1)i/5%
) NF-«B B3GR T B A8, 2E/NEU)
Fr i R S (1) AR 28T 1 NKAP 553835, 2
NKAP TEM G KT h A B BEAER, BOG
HEOHIE, NKAP TE BT 2 m 2k, JF i i )
% Notch 1 fie i/ I 4 A 15 58 . (H H Hij i A DL
ik ke 1 ke S S B AR T0 NKAP 93 IA B 1k S
TOAHCHIFSE o ARESEE A I B i R 0, 1E
OGD/R 5%~ SH-SYSY Zifi =4 AIFM1 FINK-
AP B AR RR . LA RYPER, OGD/R 1l RE
WS SH-SY5Y 4iEfaT

AR, AR5 E I OGD/R 414 FH WiEAH X /Y



1M

ZE W% : IncRNA BDNF-AS 75 £ HE# 25 /52 A

SESRAF TS JEN X AR AR i 7

CSRP1

o)
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Fig.4 PPI analysis of IncRNA BDNF-AS interacting proteins
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