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Construction of recombinant adenovirus carrying mouse PNPLA7 shRNA and Preliminary
investigation on the biology function of PNPLA7

Lei Yonggiang, Wang Xiuyun, Li Zhong'

The Key Laboratory of Human Functional Genomics of Jiangsu Province , The Key Laboratory of Rare Medical Diseas-
es, Department of Biochemistry and Molecular Biology ,NMU , Nanjing 210029, China

[ Abstract | Objective: To construct recombinant PNPLA7 shRNA adenovirus and check its knockdown efficiency in liver. Provide a
new approach for further investigating the role of PNPLA7 on hepatic triglyceride metabolism. Methods: siNC and siPNPLA7 were de-
signed and cloned into the p-shuttle-CMV-silence vector. After Sequencing identification, the plasmid was linearized by Pme | and re-
combined with backbone pAdeasy in BJ5183 competent cells. The recombinant plasmid was linearized by Pac | and transfected into
293A cells for packaging Ad-shPNPLA7 and Ad-shNC adenovirus. After 7 days of tail vein injection, Western blot was applied to deter-
mine the knockdown efficiency of pAdeasy-shPNPLA7 adenovirus in liver, and hepatic triglycerides content were measured. Results:
The hepatic PNPLA7 protein levels were significantly decreased while the hepatic TAG levels were significantly increased in mice with
tail vein injection of pAdeasy-shPNPLA7 adenovirus compared with control mice. Conclusion: The recombinant adenovirus of pAdeasy-
shPNPLA7 and pAdeasy-shNC were successfully constructed. The PNPLA7 may play a role in hepatic triglycerides metabolism.
[Key words] PNPLA7;adenovirus; triglycerides ;lipid metabolism
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PAIRBZ —, SAERATREIFR R NAFLD 5%
7 S5 AN Y 129%~38% , 11 NASH S5 38 K 3%~
15%" . e, Bt QI ZE L AL e 2 DR PR
I LG S A & A JLER IS N, NAFLD B8 i A
A3 38 S A A0 f J m) A, 7 2 RUBE PR R
NAFLD B35 28%~55% , MiAE = NG MLAE 2 T K
27%~92%"', NAFLD #A A 2 I EE A Ak TR
PR, 5 RE PR ) ZEARHT A DA G

bR SR i Tl 435 44 350 2 11 (patatin-like phos-
pholipase domain-containing protein, PNPLA) 5% % 1,
594~ % (PNPLA1~9) "', PNPLA ZZ 0% & 11 h i
TN 12 52 PNPLA2 RIS 6 H i = Fs i il (adi-
pose triglyceride lipase, ATGL) , L\ JZ PNPLA3, ATGL
B KA H W =18 (triglyceride, TG ) A H il — fs
FITIGE, AT TG /KA SRR . B st ik
18 ATGL 38 i:f SIRT1 ¥4 JFFE 1w fig BT [ s ot
T DT 8095 S B B 7 . PNPLA3 J& PNPLA
FEAE AT RIS NAFLD 5 i B &, B
I8 RHMRR TN F AR REEN
NAFLD'*", feifi i 5% & 3, PNPLAS i i3 15 45 g
JEK A AR E WEARTE B A B, DT I8 i oA i
FUN

1> PNPLA 5 571, PNPLAT ELA 7 1fL 85 A
BTG, FEAR MR LUK A 75 00 9l M 2 A it g g R
Bl , 2 75 PNPLA7 AJ GE7E AR A2k 72 b R 45 4E
ARSI AT IBEST & I8, PNPLAT FERS I L JHFE L WL
PR A AR I % 1 2 R R, JF B PNPLAT 75
NAFLD J75 B4 5 /)N B ob/ob . db/db # BT Fh 22 15
S TH , H B R PNPLAT T REZEAPAEAS AR G 7
R EEEAEH CRERVORD . (BRI AR IR,
PNPLA7 76 - JIE H /) o) B 348 ek A5 238, Ry T B A
PNPLA7 £ i E B A 78 v 9/, AR F 98 4 4
PNPLAT i B #E T AR I DI fE

1 MMFFHE=*E

1.1 A

pShuttle-CMV-silence JFkL HH 15 2 K27 2453 Z i
S 56 2 BB 5 pAdeasy BURL HT R 5T BE R 27 %
Uil S 565 %8 HEE 5 B pAdeasy 2R A4 1) BJ5183 BRI A A<
S A 510 R e RS 2w A R BRI
VI Xho T Hind Il LA X% T4 DNA 3% 4% (TaKaRa 2%
A, HA) s NYIEE Pac 1 .Pme 1 (NEB/AHE], 3£ ) ;
DMEM 2 555 53 (Gibeo A F) , 2 H) s A4 115 (R
BUAE YRR AT BRAS B ) 5 20 i 5% 5% 1L | 400 it 1% 37 A

(Corning AN ZERED) Y Lipofectamine 2000
(Life A W], 32 ) 5 Rl #2057 & (Qiagen 24 F] , 1
[ ) ; BT Calnexin HT 1A (Stressgen 28 & , L FIE) |, 47T
PNPLA7 HiAAK f A S 56 % [ il 5 T — R i U
R £ (Life A A, 2EH)

12 7%

1.2.1 3l4piE K

BU5 | W #6 R 20 wmol/wL AR o 43 5 B I
U 51 9 Ad-sip7-3F ., Ad-sip7-3R 5 L il A 10 %
bufferG 5 L, 55 ] ddH.0 #b % 50 wL It Ji 52 i 14
#. B APCRFEF:95 °C 5 min,25 °C 2 min,4 C{#
F¥o
1.2.2 % # 45 pShuttle-CMV-shPNPLA7 49 # 4 F=

B pshuttle-CMV-silence B k7 1 wg, PSR k7=
Y13 S FE BRI ) Hind I . Xho T 75 37 CAN 1S
FEAA AT DD, IR UK, AR AR R [ s ik
G UL A ST 7 ) . I FH T4 DNA ¥ H: %
W38 LUK e BRI AARTICT 16 “CE /K i 5
AT o BUS50 WL KM AT 1R IR 2 25 4 i,
A& HEE ) VKIS 30 min J5, 42 CHUB 90 s, 5
ik lElyK b, vk 2 ming /i1 200 pl LBE;FE%E, F-37 C
P ARG PR 3 15 45 ming BL50~100 pLIRTES A R
IBEE R A LB BARR I3 37 CE B R g, #k
PERLERE  7F & RIREE R IR 37 CCHE 57 16 h,
INETTRL, EcoR V VI URL, W15 5858 . BEIURE
AT o DF )G, TP BORL, Pme 1 B§D) JB0RL
37°C16 hJi, 1 B HBE I Uk P 2537 , PCR 7))
TR A I, 20 WL ISR H 8974 .

25 Ty %5 2 B D) B 2F A2 J5TRE pShuttle- CMV-
shPNPLA7, AL FE T rh 2 SOk, B2 g JSokz FH FR 1
NI Pme 1 BTIZe4b. 37 C 16 hJ5, 1 %35
WHEE I LUK 5547 , PCR P il Al & mli, 20wl
IR IRGERAS B B R B 8 20 WL A ¥ 35 Tk
PIIMAZE] 100 wL 2 pAdeasy it BJ5183 J&-Z 25 41 il ,
Bk rik b A5 Al , a vk T-RIBPTE i I,
37 CHEFRI . PR SE AR & R A 2R i35 92
H137 CHEFE 16 h, /MEFTRL, FH Pac 1 51D 2~4 h,
FE17=10 FH 0.8 %o By R EEE e FEL UK 439 , PH I b
N IZASE 12530 kb 247 R Bl 1 4% 3.0 kb 53
4.5 kb /N B o % IR kL, R
123 LM 5 42 B4R pAdeasy-shPNPLA7 it
Fa AL

B 20 wg kL H BRI N VI Pac 1 1.5 pL,
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cutmart buffer 5 wL ddH,O %% 100 pL. 37 °C )
16 h,
1.2.4 B3 A7 bt

TG m 1.2.3 B AR B Y A ddH,0 £b 2
400 wL, A SEARFR I S 05 , 1 2175 3 min, 4 C.
12 000 r/min &5.0> 10 min, B 340 nL I ANA 34 wL
3 mol NaAc.800 wL Jo/K £, IR 515 B -80 C i
' 30 min, 4 °C .12 000 r/min &.0> 20 min, 3¢ 3, AN
Al mL 75 %Z. 0,4 °C 7 500 v/min 250> 5 min FXH
75% CEESEITHE 4 °C 7 500 t/min B5.0> 5 min, 32
A 20 wL ddH,0 2 i # 8 30 min, B o] 15 ]
aifb R
125 kit JmAaa i I3 Ak

B 293A ZHHI AN F) 6 em 5 33 101 o G B 45 55 4k
T, AL 255 3 TR 3 80 %ot HEAT AR 6 e ¥ bk
4lifk 1 5k FH AR B K Lipofectamine 2000 %4 4 293A
YA, AR Y 4 h 225 B B A 10% IR A s
DMEM 5550, ARS8557 A5 1 AU #E. WI], 1
REANWTRN SRR TR, AR R R BEE . 10d 22
A, 2R s BB S s AR RGN 5 R 4 A ) B R L
ERFT R SR UREEAE 1N 15 mL B0 R, R4
AT -80 °C, SR 37 CRfR , U2 kA 3 Uk, 15
4 i e B R SR R . RS L IR Z )
4 °C 12 000 g 5> 10 min, £ 3] 6 mL 5532, 5 75 i
B TREFRE A, 1A 1R B

BT mL 28 1A TR 110 em MY 3415 3
55 2R, RIRE IR 7 VR R R 3 IR B0, 15 5]
10 mL 25 2R3 . SRJE PRI T mL 235 2 R ek g
115 em LY 14453 30 mL 55 3 AR5, 25 L
0.5 mL 25 3R FEEYE 11515 em L, P14 30415 em
A3 5 555 359, M CsCl3% BB I3 850 1Y 5 e i
TRl , (R AFAE-80 CHYRIR VKGR, 1
BE—F TP G A 2~3 d NI AE 8 4, OF
HIRLE , iR R — 5y 3 A 7E 2~3 d R AR 5E 42,
BEE Y, B 2~3 d PR AESE e 1k
1.2.6  Western blot # ] Ad-shPNPLA7 % 5% & 3k &
&

B S e alifb a1 B 2 2/ BRI N, 7 d
J & R AE /N BRIT A SIS AR I 2R 40, SR A 40
Ho M8 BCA Jr kit B4 B AR E oA
FEGE P FRE S 5 min (LA M. ERE Y
H 1T SDS-PAGE HLJK , £ B PVDF i I+, 5 %/t

By 2 B 1 h, LL PNPLAT $44 (1:500) 1 Jy

—Pr4 CWEF R, 55 2 KT, TBST PR, L

BRI AR IC B bt/ B — i (1: 10 000) 2 i
5 5 1 h, TBST Ve, R F ECL 1k 2 & 't 2 46 il
PNPLA7 H 131k,
1.2.7 FFRE k4 & A BAT IR+ TG 4-F )

VIBOR B L2, i AR P 20, 385 A
WA Y) R, =R R, 2RI KIR T, Ui ]
60% 5t N BEIZ PE 2 min, ML O TAEW YL {4 2~5 min,
60% 5 N €, T S5 IS , 37 BIK G, IR ARG &2 Y
(AR , 1 min DALY, ERERVETRE 431k 1~5 s, Uit
IR B R E o

JHEE TG A - FR & 100 mg ZHEURES, ITAL S mL
S5 HEEIR AW CR T - WBE=2: 1), 513, A
800 WL 0.9%NaCl &.0>, 4% 135 2 5 mL A i, i
B 16 h, MAZD A2 5 mL, B IRS) , Z 5 1ERAL
B FR A3 I 25 WLBESY LARbRIES  SRIGREFLIMA
10 pL chloroform: triton—100 VR W (chloroform: triton -
100=1: 1) , it A M TA/E &G W1 3.0~3.5 h, T A
200 L TAEWE, 37 CHEFRAE , JUE S min, 5574 150 pL.
WA 2 96 LAk, B 435 500 660 nm 43510
FETHEREL T EAE
1.3 %itF5 ik

JIT A T 5 B Y48 GraphPad #4F #6471 5811
SO o TTER 3 RS 1 BRI bR 1 1R (means +
SEM) , 2R FH RS 2H o 6 56 % A [) 2 B0 4 7 b o3
B PE,P<0.05 h2ERA G E X,

2 # R

2.1 Ad-shPNPLA7 % 5| #pi% it

Beit 3 45 siRNA $44% AML12 4 Jifd , Western blot
Ko M B Ak 2, 45 5 /R 35 PNPLAT siRNA T4 A
B BscR fom (A R b, S BUZ Ty 91 T
PNPLA7 shRNA, AR 4l shRNA & 11 K0 00 , K %
PNPLA7 siRNA T4 i Bti% it A & R 4544 shRNA,
ARG Y750 1B IR
2.2 F A 4 pShuttle- CMV-shNC., pShuttle- CMV-
shPNPLA7 ¢ My s B %%

EcoR V [if§ Y] pShuttle-CMV-silence DA Sz kB i
pShuttle-CMV-shNC , pShuttle-CMV-shPNPLA7 5z [ Ji
K7, pl.p2.p3 ATRES PAVESERE , A HTE S 1) CMV i
AT, 455 R pl o~ pShuttle-CMV-shNC, p2.,
p3 4 pShuttle-CMV-shPNPLA7 FHE Taps Foki (16 2) .
2.3  F4 45 pAdeasy-shNC . pAdeasy-shPNPLA7 #9

i

1”\ /’i
Fa 42 1T ) 28 A8 JTURE pAdeasy-shNC. | pShuttle-
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A N Y i)
A\’ A\’ A\
jnd nd jad
Y Q\) d S
ﬁc) §§ §$ X g,&d\\
S — c—— .{PNPLA7
N — ——— — Actin
B
TCGAGGCCAAGAGGATTCTGC

Ad-siPNPLA7-3F | GCTTTTCAAGAGAAAGC
GCAGAATCCTCTTGGTTTTTTGGAA

AGCTTTCCAAAAAACCAAGAG
Ad-siPNPLA7-3R | GATTCTGCGCTTTCTCTTGAAAAGC
GCAGAATCCTCTTGGCC

TCGAGGCCAAGAGGATTCTGC
GCTTTTCAAGAGAAAGC
GCAGAATCCTCTTGGTTTTTTGGAA
AGCTTTCCAAAAAACCAAGAG
GATTCTGCGCTTTCTCTTGAAAAGC
GCAGAATCCTCTTGGCC

Ad-siNC-F

Ad-siNC-R

A:3 %5 PNPLA7 siRNA 43 5l %% 4% AML12 20/, 48 h Ji5 O A6 )
PNPLA7 # 44635 ; B: PNPLA7 FIBH XS B8 shRNA 5 [ 41531551
1 Ad-siPNPLA7HI5|4i&1t
Figure 1 Primer design of Ad-siPNPLA7

M; pCr pl p2 p3 My me ml m2 m3

pCtr R TR, pl p2 . p3 PR TERE 42 B/ MR . me
ml.m2.m3 % EcoR ViYI*4), M:DNA Marker,
B2 ZF#EH pShuttle-CMV-shPNPLA7 B4 E
Identification of pShuttle- CMV- shPNPLA7
shuttle plasmid

CMV-shPNPLA7 2 Pme 1 FEEVIZETEAL, HAb 254
Adeasy ) BJS183 J&Z A f h EA TR IR 41, F A
BN TR ZE Pac 1 BEVIIG , fi AN R0 R B4 =X
B ZRAT, 14530 kbs 55 1454 3.0 kb 1 4.5 kb,
SERNLIR 6 .75 Sl B 7 SoRL B4 Ry (113) 6
24 FTURA/ENLE
T AL N ) R B TR Y 293A 4,6 h 2
Je B AR SR 37 TR 10 d 5, ULEE 3 40 i T
GAR R bR s AR AR N, B RV (K 4) .
25 RFHMGESE MR, R AT SRR
i i kRS 2, 44 8 A% CSTBL6/T /INER
Rk R R, 7 dS IRBUF IR SR A L8
FH Western blot £l PNPLA7 & 4 1) 323k . 255 5
7~ Adeasy-shPNPLA7 52 55 2 #H %f Adeasy-shNC X B

Figure 2

M 1 2 3 4 5 6 7

Adeasy TG HE TR 28 Pac 1 HATREVIE 29,67 5 4
BN BRL. M: DNA Marker.
B3 EZHRGHFH pAdeasy-shPNPLAT KIEG] 4 7E
Figure 3 Identification of pAdeasy-shPNPLA7 vector by

restriction enzyme

Adeasy-shNC
4 EARRHHEIMLEE(x40)

Figure4 Recombinant adenovirus in vitro packaging(x40)

Adeasy-siPNPLA7

24 /N BUFFIE A PNPLA7 25 14 23k 1 0 2 78 (&
5A) o A HE— 2 KB AT B, RO B4
PNPLA7 192 17K F 1.000 + 0.048 #H Lt , 1 S I 2
Jei IR FR PNPLA7 2R /K4 0.627 + 0.102, T %
TR 40% , 22 7 A Gt 52 L (P=0.011, ¥ 5B) .
IZEE AR Adeasy-shPNPLAT B 55 AT LU 850w R I
A PNPLAT 8 ) F238 7K
2.6 LT ETIE, VLA IE RS R A

R/ NS IR 7 7 d S, ) I 55 BU S BUF
JELHZ, 43 BIEATIRAT O Ye A/ N FUFIE TG 5 oA
Do FOG RRLELAR LL , 76 AR H Ak PNPLAT 2 )5 i
AT O Y e i BT 1 B B B 3G 22 (B 6A) , [R] B
TG & H K45 5 R, A R AR HE , /N SRR
% PNPLA7 J5 TG % 2 i % FiH (& 6B) .

3 3 8

NAFLD J2& 45 T 55 B 2% 2R -5 905 K 1 g i B AR
JEARUE T o A s A — Tl I A BRZE A AE L T
e R 2R 15 O UG i 5B AR T 30 g/d, o AR T
20 g/d) T, H £ A BE NG 7 5 6 AL 4
NAFLD fC3R T — R 5 B M B 2= A8 4k G 7T
JIE Y e A g LAl M R I HE R il A R IR A B
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A Adeasy-shNC Adeasy-siPNPLA7
1 2 1 2

A e W | PNPLA7

M Calnexin

P<0.05

Ik

Adeasy-shNC  Adeasy-siPNPLA7
AR PNPLAT /)N ERUFFIIE SR (1 2 AR50 B : PNPLA7 8 11 B4 K i
ERETEE
El5 Western blot #&ill/]s i AT PNPLA7 & H IR IE

—
n
I

—_
(=)
1

<
n

Relative PNPLA7 protein level

e
=}

Figure 5 Western blot analysis of hepatic PNPLA7
Protein level in mice
Adeasy-shNC Adeasy-siPNPLA7

B
50 P <0.05
40
30-

TAG (mg/g Tissue)

—
(=]

. ﬁ
0 T T

Adeasy-shNC  Adeasy-siPNPLA7
A/ NEUTIIEIMET S (4B - NEUITIIE D TAG IIRE o
El6 BRmERAE/NRITARER MR

Figure 6 The measurement of hepatic lipid content

B ARG YERR I 28 R difl, IR L RSN
JF

F5E 7% NAFLD 5025 A 1A Ao i AH 56
P BB JRE B 5 ZEHET 2 BOBH R LA B I i 25 L 45
A NAFLD &R B & T IE R AR, 54
K, NAFLD 5| 95 S8 3R 2 AR 1 R FFRIEAH A8
T-HZE T NAFLD i 5 LE3H1 0.2 % L F+512.8 %, 7t

1= T 104 AR C i A5 P e T3 1 2051
WS R WY, B AE NE B e 5 ZR AR e 2 DL S AT
A R EERE RIS T S NAFLD AMUAE &
K SR, 70 K e v [ G2 2 R S BUN I D RE 2R
BLIEZER K™, REIAEA R Z X NAFLD [ i
FC AR H KL 02 , 25 HoOROw Stk
Jr ) SR PR T Bt — PR R
5 25T W], PNPLA 6 8 51 5 e A s
i S NAFLD %5 % VIR 5 o 412 PNPLA S8 1
B3, PNPLAT 1EFIIE B 7 25 B A B Y 4 B v
5223k, H LA NAFLD 95 #4550 /)N B ob/ob . db/db
R IEE Hp 2 Tk A D A T, #2718 PNPLAT 767N FRUTF
JERR BA Qi b A4 AT, FTRES: S T NAFLD (1)
KIS RE . N T HFSE PNPLAT 76/ BUFFIE G AR i
T DIRE , R RS 1 e i kSR 09 O G A /0N
ST HIE PNPLAT B R o B 2 B A e L IR AR
1o i EE ORISR UE | 24 2 A B A e PR
FaE R . FITH Adeasy-1 R 4E (Stratagene ) , A<
WEIEA T PNPLAT B i 2 , JF 38 i 2 /i bk 7
X TEH/ N R , Western blot 25 5% /8 PNPLA7 %
ki YRR ATG , U I I B A 1 L 3 HLAE /)
FUHFIE ARk B2 o 76/ BUFFIE B PNPLA7 22
J& B BUE R TE R , IX AR5 PNPLAT AT RETEAT
JIE i o A3 v 4% S AR o T AR BT 1
NAFLD %A= BB 2R, f 78 PNPLAT Al fiE
b PR S P R B i, RIS NAFLD (1 &2
JHFRE R iR B AR ) ] BE R DRAT 3« JEFIIE R J5 M
Sk G 5 JRE b A 5 53 Ao 2L 5 IR v i i -0
AIREID . JHEErP AR BT A MG R v, o 2 A Y
B SR R0 S B 4 IR 45 5 B - 1e [ sterol -regula-
tory element-binding protein (SREBP)-1c, SREBP-1c] .
KA & W 5B A 45 5 B 1 (carbohydrate-respon-
sive element-binding protein, ChREBP) ">/, ‘& {1 #RB
A DL BE A PR U7 R A BAH G i R 3Rk
ChREBP AEIS A A4 55 11 54 P49 ) P J8AC P 14 22 3%
T A B 10 LA B2 TG 45 iU A B 22 e = i i
JIFE T R S5 53 M ok A 06 K B R BK i A Y
B BUK i LA S B AR A 5 10 B A Ak 2 B 3R W
ATGL B LR A PR 25 B A AR IBE 5% B2 - 1 (carnitine
palmitoyltransferase 1,CPT1)IJREZ 12 FEUHFAEH
R BTHERR . I AN P AR BT Y 4 b 32 2 LR AR
2 IR 85 H (very low-density lipoprotein , VLDL) JE 2
GBI, VDL b 4546 2 11 i D) RE 3240 7T fg
SRR A R 0T 5 £, 40 apoB BE R A9 2848 S EUF
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JIE e Bl T AR R R N 3 A% Y . (H R R
PNPLA7 Z Ji5 ELAR T fu) 5 |2 JF Uk B ST E R DA KRR G
BLEI RIS, I T i — 2P ST . R AR oE i
1) Adeasy-shPNPLA7 45 55 4y J5 Sk o2 42 A ) 1)
SEBG T H, N AT PNPLAT 78 B H (1 Th fig
FCHLHI 2 T et

(&2 3iik]
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