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[ E] BM .8/ PPAL AR, WA E A IR R/ BUBS A B-TC6 AN rF 193k, LR g i 5 S )k 5
B AT H5ENR , J7 3% oF H R R PPAT 4 A B IR 5 251 SR pAdtrack-CMV R4 PCR X IEHR)E FH Pme 1 BEVIZR
PEA 555 B E5 B 4 pAdeasy-1 19 BIS183 A0 E a4 7 [l VR A, T4 R BRI 28 Pac 1 BEYIMEAL)S 454 QBI-293A
N, 255 Ad-PPAL BRJRHE . AR SR ETOEER (1 (GFP) K 223 B YL . e R Eke /N RUBE B A B-TC6 4,
DL Western blot 546 PPA1 & A #3K/K -, Hoechst Je ikl PPA1 STANMAT- MM, E5R . TR 1K pAdeasy-
PPA1 5T S sE W IAM L I3 , ¥ pAdeasy-PPA1 %54 QBI-293A 4L, WIS AN Hdps 28550 07 B2 m e s I 2 . T 4 s Bk
AT R/ NRUBE R AT B-TC6 T it #635 PPAL B, Hoechst Y (45 2 W15 2655 PPAL nl {4 IR DT RR 5 i AIESS B
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Construction of recombinant adenovirus carrying mouse PPA1 gene and its expression in

pancreatic B-cell
Zheng Yue,Zhang Xu,Han Xiao”
(Jiangsu Province Key Lab of Human Functional Genomics ,NJMU ,Nanjing 210029, China)

[Abstract] Objective:To construct recombinant adenovirus carrying mouse PPA1 gene,and detect its expression in mouse islets
and B-TC6 cells,and observe its effect on fatty acid-induced pancreatic B cell apoptosis. Methods:The target gene of PPA1 was
cloned into the shuttle vector pAdtracd-CMV. After identified by PCR,the plasmid was linearized by Pme I and recombined with
backbone pAdeasy-1 in BJ5183 bacteria. The recombinant plasmid was linearized by Pac [ enzymes digestion,transfected into QBI-
293A cells,and packed for Ad-PPA1 adenovirus. Accoring to the green fluorescent protein (GFP),the titer and infection rate was
detected. The mouse islets and B-TC6 cells were infected by recombinant adenovirus and the protein level of PPA1 was detected by
Western blot. By Hoechst staining,the effect of PPA1 on cell apoptosis was detected. Results:The recombinant adenovirus vector
pAdeasy-PPA1 was successfully constructed. After pAdeasy-PPA1 was transfected into QBI-293A cells, cytopathic effect showed that
the adenovirus was successfully packed. The recombinant adenovirus containing mouse PPA1 gene effectively infected mouse islets
and B-TC6 cells,and over-express the protein levels of PPA1. Hoechst staining showed that over-expression of PPA1 protected B-TC6
cells against fatty acid-induced apoptosis. Conclusion:The recombinant adenovirus expressing PPA1 gene has been successfully
obtained and over-expression of PPA1 has anti-apoptosis effect,which provided a basis for further study of PPA1 on pancreatic 3-cell
function.
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DNA 5 RNA &%, Be Wi fn s L meis 1k, B Ay Xt
PPA1 TJREAIT A3 /D, A WF9E 2 & 3K PPAL
HZ& M EEHEVME, ARHFFEAEKTLE;
PPA1 5 BB 20 0 v 1) 18 SR AT 56 5 4F 2 R U
i PPAL KA TARR KR ; B Eh, makis
1 PPAL1 25 BRI )R F R 28>, AR
RIS 15 Bh U LR So R 2L DTTE I DNA BEREMEE
FEAHSS & (ChIP-DSL) 173, 76 N8 i R b B /N B
[ B Al G e 189 NI fEAZHE S IN T X sk
HE O1 (forkhead box O 1,FoxO1) ¥4 [T Y7 &
, ) i PCR i & 81 PPAL BYRIBTENR DI
FRAN PR b BB AR, I E R Z B FoxO1 1l L)
B ATE PPAL SRR ST IX, A H g
P, FoxO1 2l R {5 i h EE T, =
5 B A AR b B ST AR R, B
FITEAL RN DT RS T B A0 T L B3R5, B 4
MR T AENE PR &R A S PR R AR MR
FoxO1 FIFHREL  PPAL 7ENENITRIAS: B 40MUH T
TR ZIEVER (EARE— DR, BRI, AR
BT ERIS PPAL BN PR EERIA RS, TE/MR
JEAR B 5 AN/ BRUBE 2 IR AN &R B-TCO HAG I H:
Fik, IHHE B-TC6 4iiffurh R F3k PPA1 XS i
PRSI AR 150 , e — 209 PPAL 7R
B AL A E R AT RESEE T Lt

1 #RFsEE

1.1 A4t

Xf BRI R Ad-GFP Bk PPA 1-myc B-TC6 4
Mok A ARSI S, R AR pAdTrack-CMV | %
pAdeasy-1 2K BIS183 B Fl5 QBI-293A 4il g
HH A 5 K2 T SCHAR A 5 /NERL PPAT BEPA CDS X
FES VD Wy i AR R B 22 W) B )i ; Primer Star
PCR X7 & . WY Sma 1 \Hind T EcoRV 5 T4
DNA 21§ ( H AR TaKaRa A #)) ; WY Pac 1
(3 NEB 2An]) ;7N e o) & 5 Bkt ik
& H 2 [E Axygen /A 7] ; Lipofectamine 2000 (32
Invitrogen 2\ 7)) ; PPAL HUIAFN B-tubulin P4 (5
Santa Cruz 23w ) ; BRAR A S AL P BRI (1) 40 S A1
1B 1gG (3 E Chemicon 23 A ) ; DMEM i 4 I3 .
H/AHER R . R (palmitic acid, Plam) . Hoechst
33342 Yu}b (3 [E Sigma 24 H] ) ;ICR /NEL(8 I, I
P, B R B I ) .
12 7&*
1.2.1 Bk eyBadn &4 S FRBOATR R A0 &

ZHE IR0 77H
122 FHF4 pAdtrack-CMV-PPA1 #9447

S22 A R PPAL-mye b BRI 9 4]
Hind ll Sma 1 VIS BB R B, 245K pAd-
Track-CMV [ Hind M F1 EcoR V W EFY], BEHI T
37°CHKIE R RN, P T IS
BHEAT IR, B A e 3 L9 T4 3 H2
T 16%C EHI R, EH YL DHS« B2 520
W, TRIRE Rk LB 3P4 |, 37°C B35
T PR T Zoi T A RN RN TS 430l
BeAh FRIRE Z it LB B 3RWh ,37°C IR Hs 3%
1 BT FEEUTCRL , PCR 5 2847 Bt I 8 i Fl Tk 4
FE, WA PCR 74 Bt 900 bp 247 ALK BH
SORE, BERE 1 AN PH M s B RR AR R IE I A RHIT , LA
SEF AR PPAL FH RS IER
123 EURMRF R EAR pAdeasy-PPA1 9 Hy &
5%

F) 33 TF B0 B4 2 42 DKL pAdirack-CMV-PPA1 £
Pme 1 BEVIZeMEAL, 505 4l R AL ) &4 Ik 75
B4R pAdeasy-1 1) BJ5183 JE3Z 4 & TH I8
BRI LB BR300 I, 37°C #5387, ki
FR/NHETE R T RIRE R ik LB 8520,
37°C RGBSR A, SRR A T B R MR eI
ko, RIES TR EAER, KRS TFRAT
pAdeasy-1 TR Pac 1 BEVISEE .
124 JAmEVOLESY Y

B15 we MR EETORH Pac 1 BV, 2213/
At , RIS B A% Y17 Lipofectamine
2000 & YLE| QBI-293A ZHfEH, 7 d J5 WSR2l
TEG I B SO 222500 (CPE) , BD AR AR 5] i ik
IS . 17 90% 20 B CPE, I HIAG Sk B
FEWCEAN MR AN, 22 -80°C N 37°C ) & 1k 3
R UASHRANN , BRI TR , 25 0o URER T VRS
RIw T

JRACIRG R QBI-293A 4, 172 ¥udniE
B CPE B}, FeHiik ik A A LIRS 26 2
B, [FIRER LT LAARAS S 3 AU TE. JWEEA 0.22
pm JERSTUEBR I, 40 5 R AF T-80°CUKAA
1.2.5 FAMIRFHE AN T

S R AN 2 A B B A TN, T
ARG AZ K MOT (multiplicity of infection) 37~ , Hifr
SRR 7 5 A0 AR ) E I T ik . A
293A LT 48 fLA Y, FRAIEEE BEAE 90% AL 4T B,
PR EEIE IR 1:200,1:500.,1:1 000,1:2 000.,1:5 000,
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A% /N PPAL FHAUER A E KA RS B Al iRk

402+

1:10 000, 1:20 000 #iBE i S b e, REFLFT 25
SRS, A 100 Wl 7 BEJG R B8 7,3 h )5
FEALAMIN 200 Wl BEFRW . 555 72 h, WMEDEOEH
CPE 560, 20 M0 56 4295 28 BT X5 1. 193 B2 2 10~20
MOT,, HRHEAEFLAN R LA B X by F B A A B mT -5
TR
1.2.6  Western blot #- B &4 Ad-PPA1 # %A

A3 BIFE R S A B-TC6 4 H 5 E Ad-PPAT [
Feik  HECICR /NRIRARIE S 538 2 4, B2 2 500
AN 23 YL 7 Ad-GFP Fll Ad-PPA1, LA 30
MOT JiFEERY 4 h 5 B4k 25595 24 h, 9Ot i
BE N AR IBRSCR USRI | in A 40 it S 4
BB A, MR, 78 B-TCO 41 h s e a5
Ad-GFP Fll Ad-PPA1 JHEHUR R, ER/EHEN
47 SDS-PAGE Hiyk , ##£%| PVDF X I, Ll PPA1
FURAE J—H0 (MR EE 1:1 000) , AR 3 S AL it
TEMRBUARTE N —HT (RIE 1:3 000) , RAMLA LG
R PPAL 3Rk,
1.2.7 Hoechst % & 4 48 fe )8 T

B-TC6 2 Fh T 24 LA+, H Ad-GFP F
Ad-PPA1 YL 24 h 5, 5 0.4 mmol/L Palm
ACFRARME 72 h, ARSI, T PBS YET 2~3 I,
2 B, A 1% 2 R REF IR EE 15 min; L EH
FEWR , H PBS P& 2~3 WK, i A 100 pl Hoechst (£
Wl 5 we/ml) EIRIEF 5 min; W3 B3, H PBS %
W 2~3 IR e e i AL 150 pl PBS, ¢
SR T SRS, Hoechst B4 BT 2545 41 ii#% DNA,
Zeat SHMEHUR G KR SO0, A0 TR
45, s s, Hoe I B TR AT 400, Bl
TR 3 NP A TR T AT A
13 %it$H %

TS I BORbREZE (X = ) T4, 41
(] L5 R FHOOUR ¢ K230 AN 5 229307, P< 0.05 22 5%
FEE N 3 =9

2 & B

2.1 FHF# pAdirack-CMV-PPA1 # %%

PCR M kB pAdirack-CMV-PPAT 5 [ Jii
B, GRS A B HR A BAAR T, AT RIS 900
bp ZEA R F%HT, X REBRL pAdirack-CMV &4 4%
WA 1), PCRER /R 2.3.6.8.9.10.13.155 K
FRPE sk, REAILPRIE 3 5 BoRik T 45 R s B Y
R BPF PPAL CDS XFHI5E 4 —5, IFHZER
ki R

1 23 4 567 8 91011121314151617 CM

1 000 bp

1~17 . 4% 5E Bk pAdirack-CMV-PPA1 Y PCR 724 ; G %) B B
Hi pAdtrack-CMV [ PCR F=4J ;M : DNA Marker,
K1 ZERIEHR pAdtrack-CMV-PPA1 PCR KB
Identification of shuttle plasmid pAdtrack-CMV-
PPA1 by PCR

Figure 1

2.2 FHFE pAdeasy-PPAL 695

Fhy 33 B T 4 2 42 KL pAdirack-CMV-PPA1 48
Pme 1 BEVIZeEAL 7462 BJ5183 A2 A T [F]
VR, EU RN FRZ Pac 1 BV 23 BT
7, — 451 30 kb 3 —454 3.0 kb 5% 4.5 kb /247
(BT AFPFEIEEN L), B 2 B ikdEm
B E ALY

5.0 kb

3.0 kb

1. TR R TR pAdeasy-PPA1 % Pac T BEEIJE 774 ;M : DNA

Marker,

B2 EYL T ORE pAdeasy-PPAT ) %5
Figure 2 Identification of pAdeasy-PPA1 vector by restriction

enzyme

23 FARKFWLE

T2 T B RS B TR SL G QBI-293A 4 i,
2 24 h FHIRFRIBBOTOCE N, DR EERE A R Y
Fisk [ A9 S T2 TR 0, o i J gy 7 d, RS 31 4 i
TR R AEAR B B TR S BOR A ROV (K 3) . ff
90% L) L 4n gt ¥ CPE A USCEE 40, 152 A0
#o
2.4 FWMRIAGF Ad-PPAL 89 B F 5 R

IR TE Ad-GFP 1 Ad-PPA1 43 Wil B % JB2 1 1
B-TC6 il 24 h, 2 WAL TSI M i 4k (1
DN, UL BRI RCRAR = (8] 4)
2.5 FELMIAEL DRI F B-TCO o9 Rk
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IR Ad-PPA1 &L QBI-293A 41l , 7 d J5 40T Hh & A28
K3 EHRFEFARIMILE (x100)

Figure 3 Recombinant adenovirus in vitro packaging (x100)

Ad-GFP

B

B-TCG6

JHl Ad-GFP F1 Ad-PPA1 & ZH i 95 25 43 1) Jal
/NEREE B AT B-TCO 4 I HEIUE AR 1, Western blot
iR 7R PPAL 5 TEIR S A B-TCo AH A Bt
Rk (B 5), UtIARGEEABRIGHE Ad-PPAL RES TR
ik PPA1,
2.6 PPAl
A=

43 59 FH9% 7 Ad-GFP 1 Ad-PPA1 J& ¢ B-TC6
4 24 h J5 , ] 0.4 mmol/L Palm AN 72 h,
Hoechst J% (6K 0 40 fg 8 T4k 0, 4528 i/ ,0.4
mmol/L Palm Zb B B-TC6 J5 7T B Wi S AL 95 1=,

it Rk BAK Palm F $ 49 MR & B e

Ad-PPA1

Bl 4 BRpREEAe/ D EUES FI B-TC6 4 it YL (x100)

Figure 4 Transfection efficiency of adenovirus in mouse islets and B-TC6 cells(x100)

Ad-GFP Ad-PPA1

B-tubulin

Ad-GFP

Ad-PPA1

PPA1

B-tubulin

K15 PPALZE/NRUBEE) (A)FN B-TC6 4ifiL(B) ik
Figure 5 Expression of PPA1 in mouse islets (A) and B-TC6 cells (B)

Tl PPAL 1 Z3A AT g &9 Palm 51EAIEES B 41
M T (& 6),

3 3 R

2 T PR e ph B 2R DA A I R 2K
BT A A ER B AL, F AT B SR L] i AN

SEATEAE AR A TIREMIIES B 41 MuA i ps /e X
—id B R AEE R LR ENIEH, P2 R
5 B 4 P TR 2 AUBEIR IR &R R R i) — A
BLRZE B 2 BOBR IR 0 & A2 % e 5 M e AR
iﬂﬁi‘ﬁu&‘ﬁ)ﬁﬁaé REJRE R 2 Fii 5 N i R i)
AR S5 T, KIS BE RS R T B 4t i
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K A& /MR PPAL EALINTE ORI AE A B 2N s

4023

Ctrl-GFP

Palm-GFP

Palm-PPA1

=]

P<0.01 P<0.01
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T (%)
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Ctrl-GFP  Palm-GFP Palm-PPA1

A 3838 Hoechst Y ATEDOL MM GE T WA MUAZ B 45 5 D0 (x100) ; B X4 [ 46 B VE AR T EOT e 45
K6 t3ik PPAL X Palm i3 AR B 20U TR
Figure 6  Effect of over-expression of PPA1 on pancreatic (3-cell apoptosis by Palm

DIRE R TG A AT a5, HAMESE Sk B IR T
FRPT DL 4 3B B g i

S F FoxO1 MG A2 G iR 15 5 5 B
YA T A ZEER T, ] FoxO1 RT LI RS20
Ji 52 B D R ) FE AR Y, PPAT J2& FoxO1 4%
1) RIS N 22—, #E—250F58 PPAL TREA B
T T AAEIER S RS B AU T-AILH, ABFFE
K FH Palm 4bH B-TC6 4iifd 72 h,Hoechst 4 {6, 2%
SR ] 4 R T MO i S A R T, T AR
ik PPA1 REFRAMFEARIR T, F2HH PPAL 7EES B 41
Mo &E THURT-VER] ., PPAL 2L AR IRER K
i PRt , XTI A PN AR R R K SR B AR
AR RN DR 2 R IR EE &5 | e — 2y
W& A AR RS DR S B ST AR
R B B 4iMLyH T, M FT REMLE 2 — i T
Jio N FERERRER i PPAL SRS 45 T 10
ANETE PPAL R HE T A BERRER KA, (HX — ik i
FRE—2P B0 E

AT I FE LA IR EE Ad-PPAL, fi T
o S GFP P31, BT EAE D il BE T UisR
IR AL BRI TR Ad-PPAT 7E/NEURR
551 B-TC6 4 B R R &, JF H PPAL &
RENE I ik, HANMEL I, PPAL i AN RS
B AR A TER, REMEREIRAE I FR S 51 40 iy
PR (A ELRNUE A FrE— 25T . AR ST
Y PPAL B A 0 J5 SL A FT SR LA 1] () S 55
TH, RFERAGT PPAL ZEME IR Jpsds B AR rhoxt i
5 B A0MEAEAE T RE RSN , R WA DR A AL
B T A
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