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TR G KT 20 13 K ( PACAP13 JIK) % g i £y fi B 5% iy K G
BUl, ik S RSMFACKE F5 M b K 40 i ( TEC) K&
1) 7855 T 20 M ( MSC) , 35 B bk L 2 2 9k B 41 Bl + TEC
ZH WKL A + MSC ZH R EL 4R + TEC + MSC 4, 46
PACAPI13 JikAb B 4% 25 9 5 410 110 338 55 00, G 000 5% 7
rhV 2 PR 1 40 I A 22 (IL) -1 L2 IL-6 FfE 4k A K /7
(TGF) [ 2 5 L iR A2 40 il A 3t ZE K ( Dex ) 1755 41 fifd
P41, Annexin V -FITC/PI 3 X LA ) PACAP13 KX} 4% 41
WRELAIH A TR, 5B R B AL AR + TEC 2 M iR +
MSC 2 Jffi + TEC + MSC 41, I ¥ i1 PACAP13 fik, SEH 5E
## PCR ( qPCR) i i B {5 5 45 & T 40 o 32 0 I Bk 3R
(sjTREC) W& &b, 1 Mt b 175 S R AR B /N B, ML 43
SHEAIZH A PACAPI3 41, 8 AY4H 73 453 0. 9% /L Bl b /K, PAC-
AP13 417 5F PACAP13 Ik, qPCR #6000 i Jlit . WL IIE sjTREC &
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i ELISA Rl ifi 3 AR 95 AH 5¢ B B P14 K F J2 3% 5% 5% PCR
(qRT-PCR) ¥l fi 5 A 3¢ mRNA 357K, &R Sk
RILHAE L IREV A + TEC 2H KTV 4HH + MSC 20 ik 41
Jitl + TEC + MSC £ i i bk 2 41 ffa 3 78 e 38 Jin , i T3 R [ (P
<0.05) ; 5XTHRLH AR L, PACAPL3 4 Ik [0 400 it 184 3 S5 48 1
AT TR, UM F2 9 h 40 B F IL-1 1.2 1L-6 il TGF
WP <0.05), SHARAAHLL, Bl + TEC 20 iR + MSC
2H JHIE + TEC + MSC ZH 0 IF sjTREC 28380 ; 15 %7 18 41 AH
., PACAP13 R4 J it siTREC & 3800, 5B 410 1L
PACAP13 4R /)N B B AN JGLIIE P i TREC 9 2 38 m (P
<0.05) ,Jafig b Aire  Fezf2 . Foxp3 . TGF-B mRNA %3k 7k ¥
(P <0.01), J it CXCLI3 mRNA k7K F T (P <
0.01) , L7 H PP dsDNA Fiif Hi RNP/sm HTIK  ANA
IKETRE(P <0.05), £5iF  PACAP13 ik AEA 7E i R ik 2
YA S AP IR T, ZEAR S B Ak Py 34 B AT 34 i bk B 4 i
B4 £E ORI BB T DA G R AR AR A /N B B TR KT 10 S s
VETVE T, HAE WL 55 9815 M iR 40 Bt 1 -0 i 3k PR e
KA X,
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ization software UALCAN analyzed SH3BP5-AS1 expression in a large sample of hepatocellular carcinoma tissues
(n=371). The expression of SH3BP5-AS1 was detected by qRT-PCR in normal hepatocytes THLE-2 and hepato-
ma cell lines Huh 7, BEL-7405, SNU-387, Hep 3B. After silencing SH3BP5-AS1 expression by siRNA technolo-
gy, the effects of silencing SH3BP5-AS1 on the proliferation of Hep 3B cells were detected by CCK-8 assay, cell
clone formation assay and Edu assay, and the effects of silencing SH3BP5-AS1 on apoptosis and cycle of Hep 3B
cells were detected by flow-through assay. Based on the expression of SH3BP5-AS1 and TM6SF2 in hepatocellular
SH3BP5-AS1 was highly ex-

pressed in hepatocellular carcinoma tissues. SH3BP5-AS1 was highly expressed in a large sample of hepatocellular

carcinoma tissues, the expression correlation was counted and analyzed. Results

carcinoma tissues from the TCGA database SH3BP5-AS1 was highly expressed in different hepatocellular carcinoma
cell lines Huh 7, BEL-7405, SNU-387 and Hep 3B to a different extent. Silencing of SH3BP5-AS1 by siRNA in-
hibited the proliferation ability of Hep 3B cells, promoted apoptosis ability, affected the cell cycle and increased the
number of G1 phase cells. SH3BP5-AS1 and TM6SF2 expression were negatively correlated in hepatocellular carci-
noma tissues. Conclusion SH3BP5-AS1 is an important oncogenic non-coding RNA that can provide a theoretical
basis for tumour-targeted therapy in patients with hepatocellular carcinoma.

Key words IncRNA SH3BP5-ASI ;hepatocellular carcinoma ; TM6SF2 ; cell proliferation ; cell apoptosis;cell cycle
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e 2 N 7L 20 ) ) R A S AR L 2 T4
% & AR E BT, RMAR G T, 4G5
UL P97 BE SR GS FURS i ) e TR 7 h e i Ak 2
PERUBCEE7 i 35 B RS S G 28 10 a0 590 1) 4 S0 68
FH,#02 XF i Bt xS 453405, AT S ) T 400 Jif 2 8
SO A0 M A S A = Ak B AR Y
B M R B A, R T AR R R
TR K — 2R T g = ) R, &
S MR AR R R T A R T 4 B
HEE R S, TR R R A B0 BK ( pituitary
adenylatecyclase-activating polypeptide, PACAP) J&—
Fi AT Z I RERI M 2 2 K, PACAP K HATT A= IR LA
IR R T4 SR TR e, 25
T AR A3E 5 Ak, ELA 00 Ik O 40 M ) = B
MIARBEIIRESSVE . PACAP13 JIKJ& PACAP(1
~13) F5 ) Ik Bt ( HSDGIFTDSYSRY ) |, f0 & 545 &
PEZIR PACIR M945 6 B 0E 3, & PACAP Th B
HEEINREA D, BAh, PACAPI3 Jik K BE 55
B, A L PACAP BT B 28 e ), IR Al g
G b R S AV BB ST B TR IR
PACAPL3 JIROGT i i b U 248 o 34 52 Fn 9 T, oo i
WIUG T 240 A AR FH R X AR 5 A5 8 /)N B fig 3
PR SN B B TR A B s ), 500 25 4R o8 AR
B,

1 HRET®

1.1 ##

1.1.1 %%3h4 4 ~5 A% SPF 4% Balb/c /N,
i 7 BERL R 2= S e sh b e it S sh ) S A%
JIF5 . SCXK ( #.)20160041 ,

1.1.2 %X A  CCK-8 il & ( HAR
2 BPTEOEE N BT IS A E R | g
K (dexamethasone, Dex ) ( € [E Sigma 2\ A]) ;
FITC Annexin V Apoptosis Detection Kit 1 ( 2[E BD
AN Gold View I BIEFRYLHH (AL ST R FERHA
B\ ] ) s FITC anti-mouse CD44 PE anti-mouse CD34
( 3£ [H BioLegend 2~ H] ) 5 /Bl ELISA 41 fifd PR - 46 0
TR & (VR E MR BR D ) 5 IV 40
HAVFE DNA fli 42 100 & (AL st R AR A AL
AR sPCR 514 PAGE 4lift, \DEPC /K (-4
Bk ¥ TRRA R F) ; TAKARA TagTMPCR a5
& .DL150000 DNA Marker ( K % TaKaRa /A A ) ;
SYBR Green qPCR SuperMix UDG &7 & ( 3£ [H in-
vitrogen A ) 3 /N ERPTAZPTIK (antinuclear antibody,

ANA) Bt dsDNA Hifhk Hrihit & 1/ 5% 5 (ribo-
nucleoprotein/smith, RNP/sm) Hiik g Bk EH G
(immunoglobulin G, 1gG) € & ELISA {57 & ( L&
VU AERHEABRAFD) .
1.1.3 &L FACS Canto IR AHMIAL (3
BD A +)) ; Z I REREFR L (£ [H BioTek A H]) ; &
REHE B DL TCL-16B ( i 22 2 B2 AU )
CO, 40 ff9 K% 3% 46 . NanoDrop 5000 ( 3€ [ Thermo 2
) ;EDC-810 ¥ PCR A (b5t AR M BHr 2E DRt
HIRAFD) s AL (JEm S —ALE8 ) 5 ABI7500 52
5% )6 % it PCR X ( 3€ [E Applied Biosystems 2%
Al BIE B (FERREDCEEARAFR) /&
KUKIREL DAL BT RS A R A F]) o
1.2 FHi&
1.2.1 i b & 4 e (thymus epithelial ecll, TEC)
Fa B #5 19) 7 T 48 IL ( mesenchymal stem cell, MSC)
893 7 % PACAP13 K3 eI IR 4w R 36 78 8 T AE R &
sl
1.2.1.1 TEC H1 MSC (98555 M 4340 AbFE Balb/c
ANERUE, TG B A R R B B R, MR T
DMEM 35 5% T U8 I 0 25 ] 161 285 4 40 2R il 4
BH/NT 1 mm x 1 mm x 1 mm AYHOIR CE T 55 3%
JHEH, AT 10% G4 113 DMEM 85 523 ; K A
J B P LB A AL BT 3 vk, 5Y 28 Sk Wi,
T DV S R B 5 5 U DA — i 1 e A PN 2 2
TRERTFRNLA , B E i BE s A B 0 R85 5 L 85
TR R RS, HiFRE T 37 °C 5% CO,
FIEEFRA T B 2 d e 1 RES IRV, Fof 200 00 3 s 3
80% Aify, #EATAR AR, JEAREE SR TEC A1 MSC %
F AR, A TR R AR R I B A R
A PR IE L AR TR CD34 A1 CD44 kil | H
SR A B AT N — 2508 TEC M MSC 19
WREPHRE R 1 x 10°/ml, AR 408 40 i 1) 4 ) o0 4 4,
Rk EL 40 A Ak B 40 + TEC 41 k4 + MSC
ZHAMR 40 M0 + TEC + MSC 4 ( TEC : MSC =
12 1) Vb EEL 200 6 L 4 o A ) O 28 200 B 24
FIR (ALFE Balb/c /N BRI M Bt 20 20, FH AT 5 25 7E
300 Hug M A0 I s SR BL o e 3kAs ) | HAth 20 13
JENA TEC F1 MSC 1) 21 it 3% 72 A v | 75 48 fe 00k B
AR EEA IR 80% , 2 BB I M 1 15 97 3%, Fifi
Je I 6 B A £ 200 A BP0 B0, AR R L 200 i
HRREIRRE R 2 x 10°/ml
1.2.1.2  PACAP13 JRXF bk C0 248 3 58 4 i) Al
FH B3R T7 208 4 240 MG T 96 FLAR , 4 6 4
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fL, Hr 3 AL AL EE S 1077 mol/L %) PAC-
AP13 IKYEN PACAPI3 41, HiA4y 3 FLINA S B 57
SLAE Tt B IR oA i sl s e Sk s (i fL, 7
37 °C 5% CO, WIEFFA T HEF7 48 h G LN & &
T 1A R AR I L 200 i P 85 5 B A B Y 96 Ll h
FEANA 10 pl CCK-8,3 h J& BEFRAKINAE 450 nm ()
OD B, 7155 g Ji vk B0 200 b 384 4 2R, 40 i 14 3 R =
",
1.2.1.3  PACAPI3 JRXF ik O 4t B 08 T4 F By Azl
I ERIT NG 4 HANMUE T 24 LR, Az 6 1
L, A E 5 10 ¢ mol/L Y Dex iS40 T:,3
LI AL B 10~ mol/L 119 PACAP13 JikfEH
PACAPI3 4, H 4y 3 FLIN A &5 & 55 3% 3 4F Ry 5 1R
4, 7F 37 C 5% CO, WMRFFEFA 4535 48 h J5 , WL
FL P 3 T 118 P e T 200 P ) 5 7 25 o WA BB
WRELAHM , Annexin V -FITC/PI X4 {5, 3 2 40 il A%
R A L A PR TR T SR A 3 IR
1.2.2 JARMARIRIEI RS 5 M R % At M i)
PR SE55 43k 4 A, BV R 20 (A0 M ) | g i
+ TEC 21 (MR 5 TEC 3L555%) AR + MSC 21 ( fi
IS5 MSC FL15 37 ) AR + TEC + MSC 41 (fa iR 5
TEC MSC L8538 TEC : MSC =1 : 1) ,E4H 6 4~fL,
J iR + TEC 20 i + MSC 20 A1 iR + TEC + MSC
HTHEKE TEC 1 MSC JHEEWEE R 1 x 10°/ml, #2270
T 24 FUAR, A KGR 5 80% Al G % K Balb/c /)y
FRALE G 75% L B3R 2 min, B A M5 O
ERAEUR AR , 220 R IS5 4h dH 20 e TRk as
FHWE 24 LR i 35 88 A BUSRAZ H /NI 1)
TCHTRAR W i i T A 2 25 /NI R A 55
FRE R SR EE, I I A LW E R 10 ° mol/L 1Y
Dex W5k ELARMIg T, b 3 ASFLrom A2k i
910 mol/L 1 PACAP13 IkYE N PACAPI3 4, H
A 3 AL SE RERR SR HAE 0 IR A
1.2.3 BHREHFFREBER DRI Z5E DERA
MR HETEST 0.5 ml FAE e V8 99, 3 A~ H )5 BEAL 7
N PACAPI3 4 FIAEEI 4 | PACAP13 £H % K MR 48 14
Jit i 12.5 ml/kg B8 FEST 107 mol/L Y PAC-
AP13 RV, B0 R0 21 v 5 45 1 0. 9% E AL AV WL,
HELEFST 14 d,
1.2.4  qPCR A&l 4k b 32 I A B Ao dR I 0y 5P IR
FRREAZ 5 456 T 20 it AR 1A 2R (‘signal joint T cell
receptor rearrangement excision cricles, sjTREC) &%

1. 2. 2300 (R 45 2H M i 2 B AE 55 R AR 15 9% 48 h e,

WO M B, SR BCEE R ZH DNA, #E4T qPCR )i 51.2.3
TR EYARIE /N BLFE PACAPI3 BK/0. 9% S8 AL ANV W %
SRUET 14 d 450 A B e 4R k) iR R D $i R
DNA i#f qPCR W, EAKJ5 . #5 # TREC Al
RAG2 brifE 20 JFowr , I 15 B A i BORL PR X B2
RAG2 Ji Bt PCR 4 . TREC 7Bt PCR 4 .RAG2 FH T
XFHRZH ' TREC FHPEFIBH M X BE A, 45 4 i B AR
B, bR 4 TR DL EE 10% 107, 10% 107, 10°
107 .10° ¥ 01/l g brife i 2k, PCR SNy 4144
95 °C .2 min % UDG,95 °C .10 min #7251 ,95 °C .10
s APE 60 °C 34 s, HEAT 50 NEIR, MR HEAR 1 i 26
FIFEA PCR S Ct {E75 A4 ) TREC F1 RAG2
¥ D%, DAL (sjTREC # D14k 1 + sjTREC # D14k
2)/(RAG2 ¥ U180 1 + RAG2 £ U1 %2) ] x2 x 10°,
TR x 10400 sjTREC B8 L%, 519 %51
7+ sjTREC, ( F) 5’-CATTGCCTTTGAACCAAGCTG-
3", (R) 5'-TTATGCACAGGGTGCAGGTG-3'; RAG2,
(F)5'-TGACGTGGTGTATAGTCGA-3', (R)5’-TCCT-
GAAGTTCTGGGAGA-3',

1.2.5 ELISA # 0 4m 3% J i a0 fe B F e dR A
DRE B G RARTE L2 LT AR RN
ML L E 10~ mol/L 4 PACAP13 JIKJ57E 37
C 5% CO, WIEFAA G TR 48 h, IR IS IR
HRHE ELISA 70 & 3 B 4500 5 M HE AR 1 IL-1 (1L-
2 IL-6 \ TGF 1y 3Rk KF-, MR /N ELAE PACAPI3
WK/0. 9% FACEAES W% BLTE 5 14 d 2515 24 IR
ERICIML, ML = IR 8 20 min 5,3 000 r/min .0
20 min FHUCEE L2035 , MR 4 U6 EH 15 2 ANA 4T
dsDNA $TiK $HT RNP/sm Prik & 1gG /K, AL
AFIRRAE ik B WU FL, 7E 450 nm 3K Rl & 0D
{80, LABRE S A6 B2 v AN OD {E 2 il b £, 31
AR S A AN R

1.2.6 RT-PCR #ml i A B &5 RGN L%
2 14 d {347 PACAP13 JiK/0. 9% FE AL 81 W5 Ak
BE WA Ho i, $2 B RNA , BRI 240 DNA J5 1T
RT-PCR A5l 6 8 #H G FE P CXC b F R+ 13
(CXC chemokine ligand-13, CXCL13) . H & 5
7 Kl F (autoimmune regulatory factor, Aire) CHT I R
BEFE IR H 2 (forebrain zine finger protein 2, Fezf2) |
SRR 3 (forkhead box protein 3, Foxp3) Fl#4k
H: KK B (transforming growth factor-B, TGF-B) 3
KK, WA AF M .37 °C 15 min, 85 °C .5 s,4
°C .10 min, & SYBR-Green #4T PCR, ]2 I 551
$9:95 C 30 s FAETE;95 °C .5 5,60 °C 30 s,40 4>
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PR, Cr B f R TR BE D R IR L 56 45
Fl 2 MR, HP AACEH = PACAPI3 41 ( Ctyygpun
ST,

*1 s1HF

L B S SIYITHI(5'-3") FEHIR/IN (bp)

B-action F:CCTCACTGTCCACCTTCC 120
R:GGGTGTAAAACGCAGCTC

Aire F:GCACTCATTTGACGGCAT 81
R:CAGGAAGAGAAGGGTGGTG

Fezf2 F:CGTCTGCGAGTTTTGTGG 150
R:TGGGTGTGCATGTGGAA

Foxp3 F:GTCGGGACCTGCGAAGT 136
R:TGTAGGTGGGGTGAGGGA

TGF-B F:GCAACAATTCCTGGCGTTA 117

R:TTCCGTCTCCTTGGTTCAG

1.3 iR SRA SPSS 20. 0 4T 04T,
BARLL x =5 2, AL SR B R 2 2200 ¥,
WIS AR A ST RE AR « K50, P <0.05 WZERA
Yiito# i X, KK Graphpad 8.0 % k47 Ak
i

2 FR

2.1 TECKEMSC%E¥ZE f£Z K TEC &£l

A

TEEEA K g N AU S R o T i mE A R
PP, MR A 2 PR, WE 1, 2
fRI%) MSC 522 [FIE sl JE I e A 4K 28 3 =X Al 43U AG:
W, MSC 1 CD34 $it Jit [H % F ik % h 8.65%,
CD44 HTJFEFRIAE N1 99. 9% , WK 2,

2.2 TEC.MSC.PACAPI13 Rtttk B 40 B 38 58 B
FETERM  CCK-8 A5 W bk U 20 i Y 14 5815 0, AR
i OD (EITA A AL 78 % 25 R WoR |, Sk EL 40 A e
FHEE, REL I + TEC 41 kB 40 + MSC 41 ATk
ELAHAE + TEC + MSC 20 () bk % 41 76l 1 3% 5 56 184 Jn
(F=4.102, P<0.05) , Hrp kL 40 + TEC + MSC
PRI IR fe . S5 RES I PACAP13 fikHY
X HRAAAH LG 4 ZHANREAE AR I PACAPL3 ik Jm Hipbk 12
ARG G R BN, 2R A G E XL (¢ =
-5.652, P<0.05), WK 3, Hia WGk Dex 75
AP TR AL, S A + Dex ZHAHLL,
WRELZHAE + TEC + Dex 41 kL4 + MSC + Dex 41
FIKEL I + TEC + MSC + Dex 21 B bk T 40 o %) 9
TR R (F =17.586,P <0.05) , H: bk CL 40 e +
TEC + MSC + Dex ZHIAT R T AR fcm , SAGN
PACAP13 JIK ) X BRZHAH L, 4 2H 20 JfL #E %5 il PAC-
AP13 IR i EL 40 M T R AIR (F = 18.842, P <
0.01), WLEl4,

B C

E1 TEC MAMmESEEEANL x400
A B T AMIES B B E ARt C i AE A e et

300

200

Count

100

0100 100010000 100000

C
8000
8.65% g 6000 99.9%
=
S 4000
2000

0100 100010000 100000

B2 MSC HfFESRRNAMENETE

A R RRET T AR A

x400;B.CD34 R HEHUFHIN ; C. CD44 R THHTIFEA M
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250 O whmal
PACAPI34] "
2.0F # %
# *
%

315t
E
&= 10f

0.5

0.0

1 2 3 4

B3 TEC.MSC,PACAP13 kT itk B 4 M 18 58 A9 S M
1 IR EL AR ;2 R LA + TEC 213 . kL 40 + MSC 4154
WA + TEC + MSC 41 ; S5tk L 4 2h b3 . * P < 0. 05; 5% 4l
. * P <0. 05

2.3 qPCR MUE M E 7B BR B IR 7 /)N BR B BR L B
B siTREC & & MR pr o th 23t 5 & AR A
sjyTREC Fl RAG2 1) #5 DUEL, 13 1 x 10° 4~ 4 g h
STREC A&, SEAT AL X e, &5 3R 8w, 5 i
AL, iR + TEC 4 Mg + MSC 4 i + TEC
+MSC 41Hg R sjTREC [ &3 (F =41.553, P
<0.05) ; 5NN PACAPL3 kiyxf BEZHAH L, 45 m
PACAPI3 Jik J& Mo it sjTREC #2 D1 %88 fn (¢ =
-7.434, P<0.05), WK 5, SBIRIZIAHLL, PAC-
AP13 REL/IN FUKD AR B I8 sjTREC B s X938 i,
Hp g sjTREC & S8 infiE &5 (F =33.687,P <
0.01), LK 6,

PI-A

PACAPI1341

FITC-A

2.4 PACAPI13 A4 5 55 55 #h B2 40 i p9 48 B [
FRIRE/MRESHERHN  ELISA LRI 44
ARSI 85 7 I L 20 A 2 5 SR A R B i DA S A%
H/INEUINTE H SR i, i bR it 4ok & A
YN SR G, 2R RN, Sk
4 + PACAPI3 ZHAH L, Wk EL 408 + TEC + MSC +
PACAP13 A 20 it K+ IL-1 IL-2 \IL-6 .\ TGF /K%
BEWI(F =1693.517,P <0.01;F =8 112.900,
P<0.05; F=1771.313,P <0.01; F =1 603.101,
P<0.01); 5k UV + PACAP13 ZHAHLL, ik I 4
s + TEC + PACAP13 £H TL-1 1 TL-6 7K 37 B & 484 Jin
(P<0.01) ; 5kCU40HE + PACAP13 41AH L, Ik T 41
Jfl + MSC + PACAP13 41 IL-1 \IL-6 \TGF 7KF-14 1 &L
Hhn(P<0.05), W2, SHAHML, PACAPI3
A ILE ANA HT dsDNA HLIK HL RNP/sm B H) &
YRR (F =25.098,P <0.01; F =6.776, P <
0.05;F =5.346,P <0.05) , Horp ANA [ 1R B f
A ST PACAPI3 2H 1gG & 843 B T B S5 5575
A 2ZER TSI FE L, L3,

2.5 PACAP13 BAXf/NREGBR TN g X E E R A
BEMm  S5HIRIZH A b, PACAPI3 4H Aire Fezf2 |
Foxp3 . TGF-B mRNA A X} L& ¥ L F+ (¢ =
~10.405,P < 0.01;¢ = - 5.588, P <0.01;¢ =
-5.912;1= —4.425 P <0.01),CXCL13 mRNA 4
XFFRIBHM TR (1 =6.109,P <0.01), WK 7,

4
[ a4
100 PACAPI134
e i # # *
§ #it
4
B
2 3 4

E 4 TEC.MSC.,PACAPI3 Bk¥t Dex iS5tk B 40 1A T- B 820
1 KT + Dex 44 ;2 . WKEL4HAE + TEC + Dex 4H ;3 : Wk EL AL + MSC + Dex 2H ;4 . kIS 41 + TEC + MSC + Dex 4 ; 5K EL 41 + Dex 2H 11

B.*P<0.05; 5XTHR4] LbE: . #P <0.05,%P <0. 01

T2 BEAMBMEFEZRAREFHNESE(ng/L,ats,n=6)

M4 IL-1 L2 IL-6 TGF

RE I + PACAPI3 87.45 +0.75 31.72 +0.54 212.65 +2.73 321.30 =12.44
WA + MSC + PACAP13 92.72 +3.06* 33.41 £0.53 225.81 +7.85" 366.59 +12.47 "
WRELZH + TEC + PACAPI3 97.44 +2.87* " 30.03 +0.18 238.97 £7.63* * 300.29 +3.17
WRE4Hf + MSC + TEC + PACAP13 183.31 +2.51* " 65.23 +0.31" 474.38 +6.96 " 680.17 £8.54* *

5k EL4NH + PACAPI3 404, * P <0.05,* * P <0.01
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®3 BANMRODBEESHEEE(v25,n=06)

) ANA(U/ml) Hi dsDNA i (1U/ml) Ht RNP/sm Hif (ng/ml) IgG (mg/ml)
Hiz 7801.51 =1 001.91 2 622.34 +525.51 2 244.30 £631.38 84.64 +12.75
PACAPI3 4944.37 +991.13 % * 1958.83 +314.03 * 1519.73 +397.67 66.49 +15.38

SRR LA, * P <0.05, % * P <0.01

ol 2 PACAP134] #
%20000- # * /% %

5 GROMEFREIER SITREC Ry I
1 Mg BR2H ;2 OB + TEC 2H ;3 . AR + MSC 4H ;4. iR + TEC +
MSC 21 ; SR L4 - * P <0.05; 5xF R4 Lb4 . * P <0. 05

O #ARA
PACAP1341

200 000
150000 |
=
=
¥
<3 100 000 |
m
o~
=
50000 |
0
i i JE
E6 IRE/INRAIGER,BEAE sfTREC fY#E UEL
SR . P <0.05, ** P<0.01
4T O g

PACAP134H

*3k

mRNAA X Rk &
3]

I-T%
0

CXCL13 Aire Fezf2 Foxp3 TGF-p

E7 IRFE/INFRMIEE mRNA H3REKE
SRR E. * * P <0.01

3 itig

TEC J2& i Ji b 322 1 i J57 200 it 2440 e Bl i ke
PR IE o P9 4R 11 = S 200 iR, 4 M JR A B T DX R
JRIX 5 [, TEC G4 W6 22 Fi 4 i PR, 42 28 96k £ 20
MOA T 5046 MSC B T 40 il (il LA ERAE
Z I oAb RE & H IR BB RE 01, 76 M R SO S b on]
DA A bk E28 240 67 A 0 Ak A B bk R At i, U
Hh ,MSC iR HA A 43 WA BE , BB 4306 22 Fh Al i IR 7,
PEAEIR O 40 Al 8 B A K B & 4 S e R AR
Horp L1 A1 IL-6 S22 R YU 1, B 15 5 M i A
AR A Y T R B AR R AR L T2 A
PRSP T 08 (regulatory T cells, Treg) 434k, Treg
SR T 200 ) T 4 2 A R LA S 9 K B R T
SIS TGF - B, FE4ERFR A I B B
e Z LA EEAEMS . HI, %P5 L TEC Al
MSC 33 PP 4 S %oF 52 5 ik 2 4 i 15 77 AR AR
5% TEC F1 MSC X i i 94k T8 240 1t 2y g i 4, A 2
PACAP13 KX ik B 41\ TEC A1 MSC #I4E 5 TEC
HTMSC REARE b I 20 3 78 - 0 1 95 7=, PACAP13
JORA %o 9 £ 4 L LA B S AR B B RN R TR . Ut
Sk PACAP13 JIkX} 5 TEC A1 MSC 5% 5% it Ik 15 41
LA A AT PR TR PO T B — ik A i, $0R
PACAP13 AR F 9k B 40, (] B 34 T LA 3 3k
YEHF TEC Fl MSC S35 IX FPa N, ST 3711
kL2 + TEC + MSC + PACAP13 2H % 5% Wk b 41 ity
K 1L-1 IL-2 IL-6 Fil TGF — B 7K -4 i &4, i
WRELZA L + TEC + PACAP13 ZH FIibk I 40 L + MSC +
PACAP13 ZH W] A5 30 43 4t it DX 7K1 64 00 L3 R
BAK ;— 7 T $278 PACAP13 AKAEAR 7 TEC F1 MSC
A0 PR - 1 53 W, 53— J7 T TEC F MSC 2 [6] ] g
AFAEAH AR, DT E— 2501 40 ff PR 7436

oS o N N W O = I N 2 & i e
Yl 0k T A AR Rl 2 M TR 25 R ) R Y
FEHHESR, siTREC S22 T 4032 4K o KD &4 5
HZBTIR ) T 20 i3z 1k & SR R B, FEHEE U
20 7 BAPE B85 434k Ay B0 BH P 40 30 o i A 3 A
SNE G RERE RS B T 40 324K & JE R - By
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Ui 7 F T BLERAR DNA 2578, B AN Fifi 4 1 53 224 i
S, PR g i A0 SR AT WD IR T A0 A 0 %k
B/ AT R, RIS T AR /N B R
T YU I8 A A I 0, ACPHPE T 240 ol 35 Ok
b TESUSA T 4 LG fn 4 A DR P B B 31 3%
ik CD4 Fil CD8 A XU FHPE B Bt & T 4 il & B 1 =
B AR, WU RN PH 40 A 4 S B R AR /N
BT % 32 BB A . ZWF 5T Bon  RAMNE SR
iR, PACAP13 JIKT-HilJ5 BH .32 &5 sjTREC 19 & &,
P27~ PACAPI3 IR EH AT T 41 M & B w9 1E H.
MSC 5 TEC 5 Mg i B R AP RE M i sjTREC 1Y
N, TEC + MSC 5 i I 3L 315 35 %4 7, sjTREC
& AU L TEC B MSC BA— 1778 B A5 0 T /0 43
Jin, 2B TEC F1 MSC XFHI 46 T 40 A= il i) 4 1R
FHATRESE A PR BE /Y, TS I PACAP13 Ak fif sjTREC
SR L 4275 PACAPI3 Kif fEAE T TEC
FIMSC 2 T 40 A= i, FEAR A /N B 5 PAC-
AP13 JIKJ5 W B Fn N Y sjTREC & 25, X 5
AN SEBEA5 M IR ] TREC 75 2 48 fin 4 25 J A —
R, ANEAR NSRS — 4 REEVS
PACAP13 JIRE1EHIAIL I B2 HE A

Aire Fll Fezf2 ELAT I8 M SR 8 ot I K 4 i 3R 3k
HLMEHUR AR ) IR B B e A0 X 4
RETT Z W8S A EEAEH , Treg AR &4 SsEm
il B F A, XL H 3 (Foxp3) A Treg 4l i fE 5
PEFERRYTE K T X Treg A0 HY & & AT B e
EMEVER, T Treg 43 W 1Y 5% A K - B (TGF-B)
BEAI ] G0 928 156 M 40 i A 486 3 AR AL AR A 0 28
R, CXCLI3 fig#afk B 40 AT R R4, L iE B
AL AP A S A, MO AR HEBLAAR A =A%
FEXRFARHE /IS BRI R LA 1 JLAS 36 ] mRNA ik 7K
HEATHFSE , JE M I PACAPI3 KXt i iR 3 RE A9 5%
M, 4559 %, PACAP13 JIKHS M Aire \Fezf2  Foxp3 |
TGF-BmRNA [y 3k, [RIHFFEAK CXCLI3 mRNA 3%
i ;3R PACAP13 BKATfigi o) _F A PES R R 3R
IR HIEGR Treg 40 A SR HI T AE , $0H] B 405>
e R A, KA e VA VE R . TRl /N B b
IRIEAHSC F B PUIARIK T 1R (%, 75 22— 20 I8 iF
PACAP13 RRELA Y B B gt 52, i ML R AE
IFEH

25 LTI ,PACAP13 R ELAT {2 1 Ibk T 4 e 344 5

TG T AT AR RSN S AR N 2 B A B S8 W46 T 40
i A B AN 3 B I AR /N B B A A Y G
PAT AR, AR HTBLAR 3 B Xd M i 240 i TR 53-8 %
B PR SR
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Effect of the recombinant neuropeptide PACAP13

on thymus function of mice model
Wu Qianyan', Liang Yang®, Liu Zhenyin’, Zhang Huahua'
('School of Basic Medicine ,’Scientific Research Platform Service Management Center, Guangdong
Medical University, Dongguan 523808 ;° Guangdong Maoming Health Vocational College, Maoming 525400)

Abstract Objective To investigate the effect and mechanism of pituitary adenylate cyclase activated peptide re-
combinant 13 peptide (PACAP13) on thymus at cell, organ and individual levels. Methods Thymic epithelial
cells (TEC) and bone marrow mesenchymal stem cells (MSC) were cultured in vitro, lymphocyte group, lympho-
cyte + TEC group, lymphocyte + MSC group and lymphocyte + TEC + MSC group were set up to detect the prolifera-
tion of lymphocytes in each group treated by PACAP13 peptide, and contents of cytokines interleukin(IL) -1, TL-2,
IL-6 and transforming growth factor (TGF') in culture medium were detected. Dexamethasone (Dex) was added to
induce cell apoptosis, and Annexin V-FITC/PI flow cytometry double staining was used to detect the effect of PAC-
AP13 peptide on cell apoptosis. Thymus group, thymus + TEC group, thymus + MSC group, thymus + TEC +
MSC group were set up, and PACAP13 peptide was added, the content of signal joint T cell receptor rearrangement
excision cricles (sjJTREC) in thymus was detected by real-time quantitative PCR( qRCR). The pristane-induced
lupus model mice were randomly divided into model group and PACAP13 group. Model group was injected with
0.9% saline, and PACAP13 group was injected with PACAP13 peptide, thymus and spleen sjTREC levels were
detected by qPCR, serum lupus-related autoantibodies were detected by ELISA and thymus-related mRNA expres-
sion levels were detected by reverse transcription quantitative PCR (qRT-RCR). Results Compared with the lym-
phocyte group, the proliferation rate of thymus lymphocytes in the lymphocyte + TEC group, lymphocyte + MSC
group, lymphocyte + TEC + MSC group increased, and the apoptosis rate decreased (P <0.05), compared with
the control group, the proliferation rate of lymphocytes in the PACAP13 group increased, the rate of apoptosis de-
creased , and the cytokines IL-1, IL-2, IL-6 and TGF in the cell culture medium increased (P <0.05). Compared
with the thymus group, thymus + TEC group, thymus + MSC group, thymus + TEC + MSC group increased the
content of thymus sjTREC, compared with the control group, PACAP13 peptide group thymus sjTREC content in-
creased. Compared with the model group, the content of sjTREC in the thymus and spleen of lupus mice in the
PACAP13 group increased (P <0.05), thymus mRNA expression level of AIRE, Fezf2, Foxp3 and TGF-B in-
creased (P <0.01), and CXCL13 mRNA expression level decreased (P <0.01), the autoantibodies of anti-dsD-
NA antibody, anti-RNP / sm antibody and ANA decreased in serum (P <0.05). Conclusion PACAP13 peptide
can promote the proliferation and anti-apoptosis of thymus lymphocytes, enhance the production and output of thy-
mus lymphocytes in vitro and in vivo, and immunomodulatory effects of reducing the level of autoantibodies in lupus
mice, and the mechanism is related to the regulation of thymic cytokine secretion and gene transcription level.
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