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RECOMBINANT PHOSPHOLIPASE D2 ADENOVIRUS

HAN Li' WU Cui-Zhi® XU Zhen-Biao' XING Xu-Bing' JTA Ning'
WEL Hua' SUO Ji-Jiang' CHEN Shi-Ping'

( Institute of Hospital Infoction Conirol & Research, PLA General Hospital , Beijing 100853)"
( Institut fuer Tumor Forschung , Fssen Uniklindam , Esen 45122, Germany)?

Abstract: To construct the murine recombinant phospholipase D2 adenovirus and study preliminarily its function in mam-
malian cells, Murine phosphatidvlcholine-specific phospholipase DZ gene and its caralytically inactive mutant ( K7358R)
was firsily sublconed from the eukaryotic expression vector pCGN into the shuttle vector pAdTrack-CMV encoding GFP
( green flucrescent protein) . The Pmel-linearized pAdTrack-mPLD2 was cotrarsformed with supercoiled adenoviral back-
bone pAdEasy-1 vector into BJ5S183 £, coli for homologous recombination. Subsequently the recombinant mPLD2 adeno-
viral particles was successfully constucted. These particles infected human embryanie kidrey 293 cells stably expressing
M, suscasinic acetyleholine reveptor (M; mAChR) with high efficiency detected by GFP. Meantime, significant PLD2
protein expression in 293 cells examined by immunoblotting has ne effect on M3 mAChR-mediated PLD stimulation.
However. infection by recombinant mPLD2 K758R adenovinuses inhibited the PLD shmulation induced by FMA, which
was increased by its counterpart of wild-type mPLIX? adenoviruses. Our results demonstrated thst homologous recombinant
mPLI? adenoviruses may be a powerful 100] for studying further the important physiological role of PLDZ and protein ki-
nase C might be involved specifically in PLD2 stimulation pathway.
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H, BER DML H c EAREKRABEAREMZENS, B/ CER, BEREE.
BOMm C FARNERFSHETEOME, ALHBAEKENLMEAELY . B,
XA, RHAZFARIEFRENE, W PCI12 (Pheochromocytoma FE4EAIIE ) £1HE K AE 5
MR (THHE. BAIE. SURREMMS) FBERRG D ABE RITBEDT 5032 204
BRERFAMRNRY. SHBREEAB T ENATERES. EETHMEER
TEAE. HEARRAMEE. THBEARERT. ZEEBERE (Rl THR
HERE) Fha,

1 #8SHE

11 @miEss. A, &

MNEE HEK293 40 J8 i3 | Microbix Biosystems 8% ATCC, 4UME{EfCIB#H &M N, &
10% NA4IE (Invitrogen) , 10° units/L HEZER, 100ug/mL ) DMEM/F12 $53%3E (Gibeo),
31T, 5% CO, B4 (Hercaus)o PR PEPIUTEE Smal, Ndel, Bglll, Xbal, EcoRV,
Pacl, Pmel %3MF New England BioLabs.

1.2 BR

RBEAS AT D2 B AR pCON -mPLD2 B HoIh g 6k [ &5 2 A8 #k mPLD2 (K758R)
HI Marris 1% = #1 Frohman [ 18 3%; BRR B B L RE pAdRasy-1 MR FETRE &
pAdTrack-CMV H R[] g 848 K22 K 2 PR 29 BB 55 PF Wieland 1 1-M83% . pAdFasy-1 £0&

REHEL, E3ERESMIIGRREMER S (AdS) EEFF; pAdTrack-CMV #4516
HHEH (CFP), CMV B FREBRIEY (paly A) /4,
13 EEZSHEASREEL

- AP DHIOB 2§ BISIS3 /£ IB HE5FE (Sigma) THRBEK T 0D, 15 0.8; Bk
ZIKHE 1h, FIK% 10% (FRH) HBEFRK, &2 TF 5ol k% 10% (EHH)
W, FEEHFTERAT (BE 20pL), HEATR, 0L BT EMNES 50 ~
300ng FFE1L DNA VK& At MRS THEE LAY (Bio-Rad Gene Pulser Electroporator, 2006/
Wuki2.5kVy SHATELEE L, MRIER/MRRETA 1mlSOC B8 (Invitogen), 31TCHEBHEE
b ERBTAEREIETAR, MiEAERE.,
14 FEE pAdTrack-mPLD2

$ 7.5 ~ 10 pg pCGN-mPLD2 BUALFH Smal, Xbal B —REMEIHAL (3 U Bi/ug DNA,
WL B RAR R ) o mPLD2 2R B 42 0.8% BN BRE M Tk Ar B0, BU/ALET IR . M
LERMERWBETIIERMASS, 260om 57 6 LM ERE, FIBT, % pAdTrack-CMV
FRERA EoRV, Xbal B—FHENL, SBER (F4RL), B8 pAdTrack-
CMV SR B 2 SRR L AL P (&P B4 ERB¥ Roche Molecular Biochemicals, 1 Ufpmol 5’
Fiw) BB, 5 mPLD2 BE A BLIE/RE 1: 3IB4E, MK E 8.5.L /5 45CEE Smin.
JAS U T4 DNA ERMAZ TR T 4CERAR, 50~ 300ng MEERGUREBILA
DHIOB KIGFFH T, %AT 10° wnits/L FHEEHUS TR L.

A RAF 2 /MR BB DNA. /NESIIL R TR 2 Bl Il FREIE S IEN LS, 1%
IR R . HEREEEEMEEZE, A Qlagen Maxi-prep I & K B 4fifk
pAdTrmck-mPLD2,
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1.5 EEEAY

1 (g pAdTrack-mPLD2 BRI PR &M 9 LI BE Pmel 1L, SBy/EE. Z R
LR RS 500ng BB EAR A B 281k pAdEasy-1, 40 (1 BIS183 KBITHIRS,
TR, RETAMA ImL SOC B4, 37CHE 45min, T T EFRBEE
S0mg/L BEAREAR L, 3w, H, BBUNTE, ERTS REHNEE SOmg/L B IB
FEFEF, ITCHRG IR, UIMERME/NMERB DNA (I 1.3), Bk DNA £ Ndel B
Pk, FAMESIMEEHEAIESR, F Qiagen Maxi-prep ﬁ?ﬂJ%jcﬁﬁmﬁﬁ
1.6 FBIEEE D2 RREFRNS£

30ug pAdEasy-mPLD2 FiRi42 Pacl HAL/E, BREBHEIELMEEFI, KMELKAR
PR FETMBE . ZEETEALE S 2001 Lipofectamine JAFK] (Promega Lipofectamine
F&, WiEH) BEETF Il A& /NE KA DMEM/FI12 i 2T, B FE R 15min,
HRAYFHEBE 145mm MBI 293 UM BE (2 10°4H) =, ZHM 4 mL FF
/NF IR DMEM/F12 BEFRE, 37°C CO, IBMIRE 4h; A5, SHHRERSE 10% /M F
MiEH DMEM/F12 ¥535 4k, S, B RERCEME (Zeiss Axiovert S100) T W ER
FOEVOLEAMTERN. 7d5, SREWENFELIEAR, BET 3nl & 10% /0
I 89 DMEM/F12 B3RP 4B 2R E THWA T RE, REET 37CKkiERL,
WAETREL 3 ¥, 4°C 2,200 r/min B0 10min, BUHE LiFA-E07Eaigke B F £ 203
A BB RN,
1.7 BEREAERE D2 fi5s B @l HEK293 i % mPLD2 R HI&R X

B bR E LI 2mL, 47BN~ HEK293 Ml E (60mm H53EIL, &
PP 2x 10 40M1), BRMESORAFEAW~EFHIEHAK, 545, MA imL
10% SDS 24K, FUHAIMEHFEZE 1.5mL Eppendorf B, BT 0SCHEEHEH 10min, H
(B BB 5), AT Pilerce BEAWENE (A Pierce WM& ). #4T SDS T
PR B R B R I HL 3K B2 Western-Blot 734, —HL B P mPLD2 MLTE; ik EHH
GNP EAH, HARICEABTHFR LRI (Westem Lightning™,
PerkinElmer Life Sciences) B Kodak B¢ A 3%
1.8 #Hff PLD FMHAEY

R ) B4 M aAERE D2 IR RIE M, B HEK293 A2 (145mm
I, MOI{E 5 ~ 10), #4 48h FHEA—UIFIMARSE P HIMAR (2 pCi/mL), BELEH
P ic e kiR KL%, PLD BHNIC K ZOBEEMRTEENAEER. I
AR BB ETF (W Im mol/L BKBEAEHK R 100n mol/L 3 BE-12- A T 3EAR-13-2.88) -
LS PRI/ SRR R S U PLD B fL IS R - YR IREL 2. BE, 29/, &
filoRkiiRlE, FAVEEEN 8. FBS RN E o8 8 &3 P Yot
WREE. HF, PID BB AR B RENTE 3, BARNE NS DM BN
EHERME .

2 XEER

2.1 pAdTrack-mPLD2 B952 B&
mPLD 28 H 293 . 0kb, & — ™ Bgl i & , fH N & Nde I Pmel. PacIfZ 5 (1),
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Smal gl Xbai

2350 2356
EcoRV Xbal

. Paci™ Ndel Pacl Bgll  Nbel Pmel
bp 5279 6299 7609 1(9220) 1705 2398 2670 /5279

Nfel Pacl  Mdel el
bp 20570 1(33414) 1673 19683

B 1 wPLD2 REEEEFAEEAREE
CRI-CRIV, FE5HFSFE I.E 1V; PH, pleckstrin B3 551 ; PX, phox RIHFFEF;
or, 5 Ken, RHEHEINEER: Lefram, EHEBLEHEE FHX;
Right-amn, GEIB&IHEEFIIX; GFP, BEIOEEN; CMV, EMHEER
BT AMP, SFTIARGTHERE

LB, REZ Xbal Ml EcoRV BB IR EFRBARC L LHERILATE, H EoRV
PR BT RO K Smal P4 mPLD2 ZEESESHI O, M E mPLD2 EEE L, S
B MR K. PAMEFEMES Bl BBV B % & — & 452, 600bp MR EMERY, T
mPLD2 3 H B 2576 Bgl T i 5.5 pAdTrack-CMV 2398 Bglll £ S22 ],

M T 2 3" 'y 5"

bp
2,126
5,148
2,027
1,375
H2 mPLD2 ZEHFEEA pAdTrack-CMV ( Bglll B3 mPLD2 [FIREHBRELN Ndel
FR & 14 P U g B BT A 3 ) PRl e B Rl 1) LS
M 4FEHRIC, 1kb DNA ladder matker, 1~2 &H& M AFEHiC, DNA/EcoRI and Hindll; 1
mPLD2 BB B pAdTrack-CMV-mPLD2 S EE kL, 3~ 5 & mPLD2 3 pAdFasy-mPLD2 T4 Fik, 2
&% wPLD2 (K758R) A9 pAdTrack-CMVmPLD2 (K758R)} 4 wPLD2 (K758R) 3 H B9 pAdFasy-mPLD2
BB R (K758R) E4Her

2.2 FERE|4HA mPLD2 255 H (pAdEasy-mPLD2)

FA Ndel 015 PH Y pAdEasy-mPLD2 [RlIREH T, FNEEEXEREETREE
WAL B> (I 3 4Y); 78S mPLD2 B A9 5548 FB pAdTrack-mPLD2 4 3 441
K, BT pAdTrack-CMV R ER. B BW (B 1), MR Pnel KK pAdTrack-
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mPLD2 5 R AR RE BRIk pAdFasy-1 EAFBRIBRX (B 1) R4&T ERBEIR
FE4, pAdTrack-mPLD2 # 3 MEEUI 7 s S BUR 2 F pAd Easy-1 Ori ML # Ndel 1673 B§1))
i, FUHEEFREELFE 54 Ndel 25 (B 3). Ho, mPLD2 ZEFH L F pAdTrack-
CMV SEH R Ndel 1,705 5 2,670 fi 5206,

2.3 mPLD2 BRH%5 B BRI A B mPLD2 A 7E 4B RiE

45 mPLD2 BHMEABREIRE S Pacl BIIRMEILE, HY HEK293 41, %
HMEPRRE R EA MR, I RAREERE, @M E, E4HBRREN
BT LB, RE LETTEE ARG HEK293 418, HRRHEAREE, ©
BERERERRPE (B 4B), 74b, ik RERTER, nPLD2 BRI LA HEK293

YA KBRE (A 40).

PtdEtOH (% of phospholipids)

A

C

Anti-PLD2

Con PLD2

Con Adenovirus encoding mPLD2

B 4 mPLD2 E4 BT FARY: HEK293 418 5 mPLI2 EHKRIA
A EHAME EEMASHEREN LR, 4 ATHRAEE4), B HE mPLD2 i E SR % BE HEK9
S 4d JFREBB T RIB AR S FEHLEEHAM, C PLD2 BEEBRMMAINEBRA S50 RAK
I
2.4 mPLD2 E4RFEREITHEA PLD EHERARKIE
2519 pAdEasy-1 @58 (XFH). 4% mPLD2 B H K& mPLD2 (K758R) BEHME

0.8

0.6

0.4

g (I

0.0 =~
Basal Carbachol PMA.

5 A mPLD2 BRARFE RS HEK293 4010
PLD {EHER R IR

O ZH pAdEesy BFRRIKEWNE, N ST
wPLD2 EEHMBEHRAE, H &0 nPLD2 (K758R)

HEMEHRNT

HRRE, BRYREREM ZBERE
HEK293 41 il 1 )2 £ 48h, 4HMIZ 1mmol/L
Carbachol (carb) BX 100nmol/L PMA ( PMA)
WBALEE, WEHMA PLD i, MR
HAMRTAEAIHEE F (basal) o EFEE
RHa4aXREBHWIEEE SR EWH,
pAdEasy-1 5 H IR % E & mPLD2 & H.
mPLI2 (K758R) B H W o B R F X
HEK293 4 g ) PLD FE Rl 14 & Carbachol
WS W PLD WIEXEW, KT,
mPLD2 B HE 41N PMA 5S4 PLD ¥
TEWR Y 45% (p < 0.01), T mPLD2
(K758R) ZEH X PMA S H) PLD MiEH
BEMHRMER, HHEEY 0% (p<
0.01) (E5),

© PERFRBEMTRAPTIESHRIEL http://journals. im. ac. cn



2004 % 31 (1) MEHEER + 91

3 itig

EHRf, PLD 4B R, MAERNNBEPHEESIERRATHERERN
BUMFRAERE. B THITIEFMRA PLD IR, AR A BSR4 E PLD &
EBGEA T RN RS, X4 A PLD i5 ¥ K hEE BB 55 2 i 6 e 77 =X o) 3 55 4
HEASSEEE, BMESOEERZEATBENEORELAERALATPHEETRE
fiic O’ Luanaigh %F) R AL GFP #) PLD RS2 E S A RBL IR X400+, A
THHEEIR - 1gE TR A0 A & B S R P AR R AR TR LS PLD SR EIAE LY, H
R R B AR R/, SIS RN, 15 B AT PLD 355 SRR 5h 4 45 0 o DA R
IZif, # PLD BEEELAARRERZRE, FABBEX—FH T EHR PLD R
R, RRRERZARANGESEIERENS, E—RfNES LS
REELZ,

He SRV ERMFEAHBRREEAREATEHERER, ZEENEREERBAR
BRA, HEEARRESETERKSHEENRENEBREENEANSTREERA,
FEETHRBERNELRFEE" . Ruemenapp SH| ALK WEEHT RCSEH (L1L
Gﬁﬁ%%%ﬁﬂ%ﬁ)ﬁﬁﬁ,@%TG%,WXEGEKGEEW%TW%L&M
WS T PLD BHE . Wang SN EMAMET RA CFP & PLD ZABKEY ., B
EARWER S GFP, RiLLet MM AMARERLEE, MRS %EPD BEAERR
R R M E LR EH MRS LM ERR.

AELEF, BRIIBATHA GFP E A pAdTrack-CMV B FR, KK FETES
RN R H TR AR T, e R e s, T, 54, B
REEERHT Pmel I54LJ5 1 pAdTrack-mPLD2 R B B EH: ., B4 mPLD2 BUHER
AT HBURS AR AE R 293 400, T EHMAS FH LM PC12 1M A KRS R i
MR, A90% (ERER, XA#—E5E PLD2 BEHERMAB P HTHREIT T T
IRSERE,

WFL3h% PLD MRS, PLD1 F1 PLD2 BFEH 50% K5 R, IR NET
e EAER, HEARANBEREREERRADY, hBERTR, PLD2 T
REALF L SHMMAN PMA BT, EEKE C HXH PLD BUS AR FAEX, iS5 M,
LB Z M (CGERZER) MIFHPLDMIELEX., XI—ERS5HFEHRHBIREA
A PLDI ZH CEAZAN T, M P2 M ELHBEEHEBRERAEN
WA TN, MR, E PLD BRI N — 5 W PLD A4 BEShEEIR{EE HREE,

& % X
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