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WE AR EZE Tl I(RAR A S100A10) % @ i 2t 41 2 8 m I Jg 4m I % (SH-SYSY) A=)
SR dm i, ) 7 04 % ol BEAE R AUEL. 3% A A pl 1t &K R A peDNA3.0-pl 1 Ap 113 B ARG 4
Si-pl14- #1454 ZSH-SYSY A, 24 hE R L& & it f= ERNAR I 248 XL F 9 mRNAFE & i
K5 F) B CSTBL/6T /N RIE R IES AokoR, &k LR/ R Bpll 69 £ 38 K-F, RERIEHE L L4
FO A G RNAN L § w248 % KRR A, ZRER BT, plIE R TR AT A0 2 a0 g o4
RAFZETRAVER, plIEAKE 8 L 3% LRV R, plIAR R Re0iE D miee) 2 LiEe, &
Lmftpll ARG A4 THE. B3bikA, plIst TAPE dafe § o2 T fe R 48 TR .
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The Role of p11 in Nerve Cells Autophagy and Its Underlying Mechanism

Feng Laipeng'*?, Guo Jigiang'*?, Yang Tingting'*?, Shen Ying'**, Wang Hui'***
("Research Central for Immunology, School of Laboratory Medicine, Xinxiang Medical University, Xinxiang 453000, China,
2Henan Province Molecular Diagnostics and Medical Laboratory Technology Collaborative Innovation Center, Xinxiang 453000, China;
*Henan Province Key Laboratory of Immunization and Targeted Drugs, Xinxiang 453000, China)

Abstract This study is to explore the effect of p11 (also known as S100A10) on the autophagy of
both neuroblastoma cell line (SH-SY5Y) and mouse hippocampal cells and its mechanism. Both the plasmid of
over-expression of p// (pcDNA3.0-p11) and the plasmid of gene knockdown of p// (Si-pl1) were transfected
into SH-SYS5Y. Then after 24 h, total protein and RNA of SH-SY5Y were extracted which were measured the
expression of autophagy-related genes mRNAs and proteins. Then, C57BL/6J] mice were injected imipramine
into abdominal cavity to raise the expression level of p11 in hippocampus. The protein and RNA of hippocampus
in injected C57BL/6J mice were extracted to detect the expression of autophagy-related genes. The results of
the cell-experiments showed that the overexpression of p// had a down-regulation effect on autophagy of nerve
cells, and gene knockdown of p// had an up-regulation effect on autophagy of nerve cells. The autophagy of
hippocampal cells in mice without p// was up-regulated, and the autophagy of hippocampal cells in mice with
pl1 overexpression was down-regulated. Therefore, we believe that p11 may play a down-regulated role in the
autophagy of nerve cells.

Keywords  knockdown; transfection; knock out; imipramine; C57BL/6J
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pl1 X FRHNS100A10, f&S100% R B R b3, |2
SATT/NERORRG . BipE. 5. B b R iR
AL, B A BTN BIER N, K116k 2R AT
PRHEFDAR = AR, 4 7T BE 2 S1FN-aifs 3 AR
PUAMAR 2 AT LY 5 0%, U6 I HARE R AP 5
4t 1 MR DI REAE 7] e 2 0 B9 pl1n] DL 4%actin)
GEN, R SRp 11, 20 actingh #4 52 3 7 B | 410, 5T
HIEH, R pl 12 a8 B L8 ) £ 4 fr
5 11, I Henr DA gk 20 B AR Ak AT 0. Annexin
A2FIp1 LI DAVY S A4 )% O FEAE L, BATT— 2 mT
DA 3 IfiL £ 24 2 1 g ) s R A2 i g PR T R 55040,
Annexin A23H i B8 2 BRIV FlactinZh & 5 755 40 a5
IR, 7E40 B P A1 F AR Ak e R AR Y. Bl
EVFFABIRN, A NKI, 5115 Annexin A2
A DAHE = LS S 1 B R, X AR A AT R 2 Il I INK
T A N AR ORI, SR T R
gLt Annexin A2 i Akt]-mTOR-ULK 1/2{5 5 i
PR RN IR Ap115 B VR AT AR R A DS 1.
AT B4 THD M [ B p 11356 TRV 4 25 40 i 1 e )
YE AL 72, A 78R F p LI B /N SR Fip 11
ot ok BT 2 A X #h Z2 4H B AN BRUE S R ) RE AR AL
[R5 S HAH 54 1B o

R 5 7 Wk 7 a3k NV il A 1) i A A [ R B R
539395 . B HWE (macroautophagy)~ 13 H I (micro-
autophagy) & 73 1 f£18 /1 3 1 H W& (chaperone me-
diated autophagy, CMAY'?, . o, #ff 5315 5N 78 47
(B W AT DA e 735 s P4 o B R
% 1 25 AT fe T BUMARGEN . A 7T is FH A 4R
753 ) 5 RLp 11 A J53 R Si-p 11 il p 1153k 2 3K J5 i
pcDNA3.0-p1 1% 44 2 SH-SYSY 4 ifl, Western blotiE#:
5S40 H WX p 1 18R [ K, B 9ipl 188 K
FARAL S AR A R B S R . T FT R A 2
ANEE A FRAR, 2 AEp62 FILC3I. o, p62f 24
45915, UBA (ubquitin-associated domains) 1 LIR(LC3-
interacting region), i i HLIR[X 15k, p62 1] DA FILC345
TR R R I RU T, LC3IAFEAE T4 M i,
LC3IZ — P &h & B, A7 T B WA (4 5 A A
4, BRI, LC3I— 73 T DA e sieLC3n™™,

A K & (imipramine, IMI)7 Il R _E V6 7 J0AR iE
R 24, A SCERIE, PIPKEE AT DARR /) BRI
plIFIERIAN, fif th, FRATTHG R FH A 5258 A ip 1]
2 D] RS o 1 70N B DA B R ST/ BRI Ep 1 1 R IR B Y

KAt Fipl i kN BRI S BRSO, T34k, FAl
i34 K pcDNA3.0-p1 1 FISi-p 115 ¥i #% Y 2 SH-SYSY
KAt Fipl 2B S 5 MA g i 3 k.

1 MRER*E
1.1 #%

SH-SYSY 2 il fll 2 15 p1 1) 5 41 i kipc DNA3.0
BIRNAAR R ARAE . DMEM s b 1% 55 3 A G 2 I35
) 5 2% [H GibcoA F] . JiR K FIH§. SDS-PAGE#HE K
Bl 7 & SDS-PAGEHE [ i L FEZZ M. SDS-
PAGE 3, 3K W LA S Western blotf% JE i ) [ b 28 7
RAEVEARERAR . BEARBGH &M E YL
FEW AR AR A R A 7. Trizolly H TaKaRa A 7 .
S SR EATPCR MixIW H TOYOBOA A . FLA
B-actin. RIEpO2PLAA. pl1PLik. LCIFLIR. EHi
S A2 2E P — P10 E Proteintech A 5] . PVDFJIE 1
ECLAL 2 & Y6 WU E Milipore /A &« 74 BK B2 Il (5 #&
WA F] . Lipo 20000 H Invitrogen/A 7]« SiIRNA
duplex¥ H Sigma /A ]

1.2 753k

1.2.1 #h#hsnta  FIFICRISPR/ICASOF R rpll
TR /N B, ASHIE A0 9 p 11565 — A0 B 78k 7
ANFRIE XS AT/ /N R R T 5 I CSTBL/6),
1 3648 A DR H AL, /)N BR 35 24 FF 75 SPF L (1) 1] 3%
W, ANRKBISFE LG, WTHIAT/NR S ET7H, #
Wit By 20 23, VR B, I = Tricine b 28 1P,
99 °C4: J& #110 min, | #£10 pL, Western blotll] &
p62. LC3. pll. actintg HB/KFo AP /N
SLIR I A B £ RS B AR B L 2 ki

122 %% 141 B4 RICSTBL/6)/N R NIMI
FMIPBSHAL, FE417 R o IMIZHVESS P kB (e it ),
F#20 mg/kg. PBSAVEHPBS, H&E [ L, K
105 7ESS, FES21 do

123 HFLagZaflmBemn 42421 dEt
B ECME 5 20 ZH 1) 2R 1 i AImRNA, Western blotfall
p62. LC3. pll. actinfk [ )i 7K *F*, Real-time PCRA%
Mipll. GAPDH mRNA/K.

124 @mfessdc  SH-SYSYZHJ T 10%M6 25 1
JHEMDMEM, B 137 °C. 5% CO[MIR -/ h 15 9% .

12.5 JiAist%  ¥pcDNA3.0. Si-pll. pcDNA3.0-
pLUTURL 73 5l i e 22 15 37 AE 24 FLAR (P SH-S Y S Y 41 Jfd
H, 5 hfE el e iR 5k
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1.2.6 Real-time PCRA&M  4Hffi15 7748 h/m, WL
HBr 25, FIPBSIE P2, M1 mL Trizol, &“+F
244U, B RUEE T IS M A AL TR R IR A,
SR % 2 1.5 mLIERNABFEPE 1, B T ok Lk,
A200 pLE7, TEIRZG I EHRE5~10 s, F#E 10 min,
2 J512 000 r/min 0210 min, " HL %400 uL, %%
T8 2 7 AN ERNABEEPE 1, NN SR AR ) S T I,
20 °Cjit &30 min. M-20 °CEUH FF K12 000 r/min
B50230 min, MEPTVE, MM H AR, TIAT75%
R 7 P23k, 12 000 r/min 05 min, W% i,
37 °CIXES min, {f LBEHE K, 10 pL DEPCIK,
R UTUE, BCH1.2%35 I e &t R, A 2 B, 48
5 FITOYOBO | £ 101 %% 5%, % J57500 Fast Real-
Time PCR Systemi}f 17 Real-time PCR. 5% W31,

1.2.7 Western blot#&im) 2 O HE B A 31 80%~90%
LA, FEREgREE, APBSE Y23, I A 1xTricine
R 22 pR100 pL, &R 40 i fE N 1.5 mLIG
BT, Z WA YELI0 mine B B AL T10%
Tricine-SDS-PAGE /) & i« 4% Tricine-SDS-PAGE

WRARIE AT FBUK, TR FIREE I, 5%l g 4= W3 A2 h,
— ¥4 °CHE B, TBSTYL 3, P =HEmE
1.5 h, TBSTHER33, JNECLA 5K
1.3 ZitAtE

K FHlGraphad Prism 6.0 44T e 56 FH 5L K] 31
74N 4556 M7 5 5 3R, Bl DA Habr v
RN, P<O.0SNERA GRS

2 H#R

2.1 plIBERRFT RGBS LELRp62:RIBRIF M
Western blot4h (K1) &R, p 15 /N fp11

B R, p62tH B R, p6242 H Wk 1) — AUk

fabr, A2 AR S, 77l 2 UBAFILIR, i i

HLIRX K, p62 7] LARILC345 &, #E e kit £ E

WU 58 W p LR 53 4 /) B S A P I I RS2 31 T

AL

22 PMRESELpUNSRIEXp62RIEAIE N
OV SCHRIRIE, PIBKEE(20 mg/kg) IR i 421 d

A LA /N BRI Dp 1T RA T, FRATTRE 14 R 9JH 8

1 ELETEEPCRSIMFFI
Table 1 Primer sequence used for Real-time PCR

B A SIFEFI(5—3)
Gene Primer sequence (5'—3")
H-GAPDH F: GGA GCG AGA TCC CTC CAA AAT

R: GGC TGT TGT CAT ACT TCT CAT GG
H-pll F: GGC TAC TTAACAAAG GAG GACC
R: GAG GCC CGC AAT TAG GGA AA

H-PI3K

F: TAT TTG GAC TTT GCG ACAAGA CT

R: TCG AAC GTA CTG GTC TGG ATA G

M-GAPDH

F: AGG TCG GTG TGAACG GAT TTG

R: TGT AGA CCATGT AGT TGA GGT CA
M-pll F: TGG AAACCATGATGCTTACGTT
R: GAA GCC CACTTT GCCATC TC

A7 6 000

WT WT A7
P62 ” -—
R
N e - —

Protein levels of p11

#P<0.05, **P<0.01, SWT4L L.
*P<0.05, **P<0.01 vs WT group.

Protein levels of p62

AT

Bl NRpHEEREEDHEMEp62. pl1EBRFRIAKTF
Fig.1 p62, p11 expression levels of hippocampal cells in mice with pI1 knock out
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A: plImRIL)GE, B 540p62. pll. LC3II/I. Annexin A28 FMFRIA/KF; B: pllmRIAJE, B S40p 1] mRNAM/KF; *P<0.05, **P<0.01,

L5PBSAL L.

A: p62, pll, LC3II/I, Annexin A2 expression level of hippocampal cells in mice with p11 overexpression; B: p// mRNA level of hippocampal cells in

mice with p// overexpression; *P<0.05, **P<0.01 vs PBS group.
E2 pu#zE

BAERIAEXNRED BRI

Fig.2 The autophagy of hippocampal cells in mice with p11 overexpression

N84 4, R T R R A AT, SK
6 20 7 5 TR KB (20 mg/kg), X IE L7 HIPBS. 5T
21 dfE, W DA, AN, 3 A aEH
7, FAM IR MRNA . MRNAFREUET LG, 37
Z 5%, cDNAT-20 °CERAF. Western blot&h i
7N, IMIZp11. p62. Annexin A28 & i, LC3II/I
TH(ERA), pllERIELLE, BWRA ] RERZ TR,
Real-time PCR45 % FT R, i I 2Hp 11 mRNAK - I
VA, Tk BH P K M A R B 8 I 5 M p 11 1) e S R 5 i)
pl1ZRIA(E2B).
2.3 SH-SYSY#ARf Zp11id FRIAXTLCII/IAI 0
FIDMEM#% 7ESH-SYSY 41 il 424 fLHd J5 58
2 diATE Y. pcDNA3.0. pcDNA3.0-pl143 7l % 4
Ja 34T Real-time PCR, A2 FLERIUR AT i . Western
blotZ IR, pl1FRIA L, p62 A B B4k, L3I/
12 RO, S pll s aRiA fa, A2 I II(EI3A).

Real-time PCR%: % & 78, pll mRNAJK *F i 2 F i,
PBK/KV 23 R, mTORWE 73 1. mTORSZ H &
PRHIFR, WX KA, pl1F vl A8 IE I mTORFNH [ Wi
(3B).
2.4 SH-SYSYHHRE FRpIlIE R /5 X LCIN/IRY 220
FIDMEMY; 72 SH-SYSY 40 fitg, 42440 #% it J5
952 diFEAT RS 4. pcDNA3.0. Si-pl14) 5] % g
AAFL, 5 hJEHRIR, 42 WG B TORLIG TS FLIR R, 4
R TC I3 PR35 97 3, 48 hig2 N FLIR B RNA, 1 #
3% G i {TReal-time PCR, 752N FLARHUA B (5 FAE
Western blot. Western blotZ5 3 7R, pl1. p62KIA
W, LC3IWIB & B, UiBHp Ik )E, B W2 L
(B4, (H i BRI mp 1 1 FRIA A B

3-ﬁw
AT EAE Sk, [ W RIE I A, W S 2 R
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A: SH-SYSYAU Hpl 1 3L K R ik JG, p62+ pl11. LC3I/IE [ I3RIE/KF; B: SH-SYSY4fhpl 3L K =% ik J5, p11. PI3K mTOR mRNA K F;

#P<(0.05, **P<0.01, 5pcDNA3.041 L #z

A: p62, pl1, LC3II/T expression levels of SH-SYS5Y with p/1 overexpression; B: p11, PI3K, mTOR mRNA levels of SH-SY5Y with p// overexpression;

*P<0.05, **P<0.01 vs pcDNA3.0 group.

E3 plHEESFRIEGEXSH-SYSY BRERIFZAT
Fig.3 The autophagy of SH-SYS5Y with pII overexpression

I AH 2, bE o — b 2058 47 M R0 e E R
2, KT R U p 1 6] 4 40 4T S 1 W T R A B
. WFFERIN, plIEREIKG, SpcDNA3.041LLE,
Si-p1141SH-SYS5Y 4 ff f(LC3I/IK - & 25 Tt i, p62
T AR N, pllid 3Rk J5, pcDNA3.0-pl11#¢
pcDNA3.041, SH-SYSY4H i FILC3IVIK 7 & & F
W, p62 8 A KT FH o IX B, pl113E R R e 41
LI B WK R BE T R, Tip ] 1 33 = 4 M ) 5
LK R i . Western blot45 R, p11- 540 H W&
Uibi: P

Real-time PCRZ5 i 7R, pl1id K ik J5,
pll mRNAK TR T & . A, 4145 & Real-time
PCRHABIEAR(UImTOR . PI3KSE) B4 454 43 #T, pl1

it %9k JG PIBK/KF- R, mTOR/KF L. mTOR.
PI3K & PI3K-AKT-mTORAE &l i b (1) 88 5 ¥, T
mTORS [ W& HAH 5C (1), BT LAFRATTASE I, p11 7] R
I PIBK-AKT-mTORTE S i@ #% 2 5 A W JIf H K #
SRR SR, AR IALE] R R L. B
W — N 2RISR, 22 M E 5@, IR
plLIEE TR 5545 5l B 52 E W, LA B R A S
SIEE e RIEERE .

PRIDK IR & Y 7 SOV 1) o P 2, %o A Dk B
AIRE S SRR AE S S8 AR SHAIARRE 3545 28, ]
FHF /N LIt BRE, (B97 R 508, AR, Xtk 4
ZUREFE R ANARIR S TR T IAWF 7R B, TR KR
CIRVEE=VN i 2 [ 1 N N 578 = B U )
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Feako AT i B ST HRHE P i BUR 1) 45 /) B
I J S IR 21 I RO B, I Hep11. LC3.
Annexin A2fllp62 1) R IATE M, 45 TR, K
B Hpl13K 158 2 2 L, Annexin A2FIp624s I 1.,
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