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[ ZE] B WESH ABIEEALEE 3—34EE p110vy (phosphatidylinositol 3-kinase, catalytic subunit gamma, PI3KCG ) & [ it
P R A % AL R BUSA O WL A FR I VRN DI RERI 773 - R IR DR S 4 A4 7 A 7 PISKCG P 18055
BEGATRL , I 55 7 J5 SR B T AR 29 Y 1 [m) 1 5 R 48— JTORE LA e 293T i, 6 I 24 h 1 48 h 2% s T WL B
PEXT FRZH Fr £ 558 678 I 193234, [RIRT PCR 7655 B 20 PISKCG 155 8 Bk iE e 293T 400, WA 72 h i d LIk, #53%
LR BFACONLAM, 43 At R, B/ A, 25 ZRARBAPEXT BRAL, PIBKCG 525540 , PIBKCG+1y294002 41 5 41, % & PI3KCG
PSRRI MR ARV L O LA, R A R GRS 3% 130 i FLER IR v B, ISR TG 4 PI3KCG BE IR0 L4t Hfa
AR AR RRER . SR RIS A PIBKCG JE R AR s AR TORL, 76 293T A i oh ik . S/ 2 A4
He AT, PIBKCG 2H.C WLAN AR 1% 35 W h LR b 2K B B FRAR (P < 0.01) 3 O LA AETS % PSR B & (P < 0.01), 45
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[Abstract] Objective:To construct lentiviral expression vector contained phosphatidylinositol 3-kinase p110 gamma (PI3KCG),
and identify its expression in neonatal rat cardiomyocytes and detect its prelimary function. Methods:The PI3KCG lentiviral vector
plasmid (PLV-PI3KCG )was constructed by homologous recombination method. The three plasmids of PLV-PI3KC and of lentivirus
system were co-transfected into human embryonic kidney 293T cells by using lipofectamine. The expression of green fluorescent
protein (GFP)in the control group was examined by using fluorescent microscope at 24 h and 48 h after transfection. Recombinant
PLV-PI3KCG plasmid was successfully identified in 293T cells detected by polymerase chain reaction (PCR). The viral supernatant
was collected with 72 h after transfection. The ischemia/reoxygenation (I/R)injury model of neonatal rat myocardial cells was
established. Myocardial cells isolated from SD neonatal rats were random division into five groups after being cultured for 3d; the
normal control group, the I/R group, the null vector positive control group, the PI3KCG transfection preconditioning group and the
PI3KCG transfection+Ly294002 group. Various techniques were adopted to detect the products of cells and cellular:the cardiomycytes
beat frequency, the levels of myocardial cells viability rate and the levels of lactate dehydrogenase(LDH). Results:The PLV-PI3KCG
plasmid was constructed and expressed in the 293T cells successfully. Compared with the I/R group, the myocardial cells viability
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and cardiomycytes beat frequency of the PI3KCG transfection preconditioning group were significantly increased (P < 0.01,

respectively), and released LDH were significantly decreased (P < 0.01,respectively). Conclusion:PLV-PI3KCG plasmid was

expected to become an available vector to investigate PI3K/Akt pathway in the cardiocytes ischemia reperfusion injury process.
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fit}/ & H ¥ W B(phosphatidylinositol 3 kinase/protein
kinase B, PI3K/AKT) {5 71 FAE g 240 N 85 2 147
S T G —  RTIREE AH RER  AHS f N
FEGE B AR, [H PI3K/AKT {5 75 i B 0
XoF 7 1k WL 200 6 ke ot PR T 45475 O BT AN T 2
ABEFER ] = BRAER RE AL O MRS & A
NBERRIELEE 3-8 p110y (phosphatidylinositol 3-
kinase, catalytic subunit gamma,PI3KCG) 3 [X] 1) {2
TREEEA A GO LA LR 7 B 48 52 ST TR ST
XF PIBKCG 18k B A DI BEATRI LA, Ay J 2k
TEABTFE PIBKCG ZENAE AMI H R 377 FIAL A
BEE LA

1 #REFE

L1 M4

Lipofectamine 2000(3E[H Invitrogen 23 A] ), i H
fiti Gelatin (€ [® Sigma 2~ A ), PI3K 4 it 717 51 71
1y294002(ZE[E Promega/AF]),GATAWAY LR Clonase™
II enzyme Kit Cat (11791-020) \DNA % [RIC i
& A FPRREIE N DI T4 DNA 3% B2 A R A
DNA R&/ (KREFAEY A ) PCR B
(ZE[E Promega 23 F]) . HEREFREE DMEM R4 L7
(FBS) ( 3&[H Hyclone 22wl ), FL W& M & i (lactate
dehydrogenase , LDH ) 46 il 12 71 G (7 5% & BUAE W0 A7
FRZSFD) . 519 92 Inventrogen 23 Fl A A, HiAxfk
ARG R e 4t

pEntry-PI3KCG ik (FE[E Inventrogen 23l ) .
pLenti6-V5 Dest |iiy TN Ok XN Vi pLP1 pLP2 |
VSVG 1 293T 4Hiffitk (32 Addgene 24 H]), HIFg 52
BERI 27 12 24 S ) S 30 HE b 230 25 (AT

A 1~3 d g2k fd5RE SD K (SPF %) i 7T
TN S B MEREAER
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12 F#%
1.2.1 pLenti6/V5-PI3KCG 1% 5% & Bk # &

K LR ARSMrlE EHE AN PIBKCG HEF A
HE Tu e 2 P 5 2R 2R pLenti6/v5 Dest 1, 7EVK |
%, 5 LR Clonase™ Il B#HEA 2 min 7F 1.5 ml &.0»
B AN pEntry-PI3KCG JFikL(150 ng) 1 wl,
pLenti6-V5 Dest it b7 (150 ng/pl)1 wl . TE buffer
(pH8.0) 8 wl FEEWIRA, AAJFMA 2 pl LR
Clonase™ Il BHEAWY IRFIRAG , EHMFE 1 h, N
1wl ZE W K 8, 37°C 10 min G4 RS0, BUE
RN 2wl Ak 100 wl B A2 25 K B AT 1 XT-
BLUE, 7K =W Ff 30 min, 42°CHG4 50 s, VK Hesid 4
2 min, fill 1 ml LB,37°C 180 r/min #%3% 1 h,6 000 r/min
BLD 3 min, F BT, /1200 wl LB 8537 540R 47 B
100 pwl %45 T4 100 wg/ml & EHHEZ M LB F
B, 37CHEFRILR, 55 2 KEL 10 A5k, 4% 3 ml
100 pg/ml AR HEHEZM LB B F79,250 r/min
37CHRG SR
122 % PCR &% 2 Mk 5 15 A AL % 4 5
IhEN| S

R F A8 N 4] DNA, N H B9 FE K
PI3KCG 54T PCR O, X8 B T 550, b
VRS U 4y 5k PIBKCG-F1LAT PI3KCG-R1 LA
K PI3KCG-F2 H1 PI3KCG-R2, WAk 23k 20 wl, 43
S 10xBuffer (Mg*) 2 pl Mg>(25 mmol/L) 2 ul,
dNTP 0.4 pl, b FHF51H (5 pmol/L) % 1 pl Tag
fiti (5 U/pl) 0.1 wl . ddH,0 12.5 wl &t 1 wl, PCR
P18 2541 94°C 3 min;94°C 30 s.55°C 30 5.72°C 30 s,
35 MEH;72°C Tmin, FAPESEREH CMV-F 5 V5 XL
GG UE , F T 6 L R Ui S 1490550 CMV-F
FI V5 reverse(#£ 1),
123 £28 PI3KCG 12 mAFH AR 5T

TR E 4L MR B SR 4L DNA, R H g3
PI3KCG 51947 PCR S, X8R 750, b
TUWETS W 43 5 8 PIBKCG-F2 V5 reverse UL
PI3KCG-F2 Fll PI3KCG-R2 (% 1), FWAZSE 20 ul,
A 10 x Buffer(Mg®)2 pl Mg*(25 mmol/L) 1.5 ul,



55 33 45 10
20134 1 A

ik WESE N PIBKCG M aE A Ry K HAE LR BB O LA b b b s — 13 —

dNTP 0.3 pl, b T 14 (5 pmol/L) £ 1 pl Taq
(5U0/ul) 0.1 pl ddH,0 13.1p] f5Hz 1 wl, PCR P44 5%
1 94°CTHIZAENE 5 min;94°CAEME30 s 55°CiE k 30 s,
72°CIEAH 1 min, 35 MEF; 5 72°CLEP 10 min,
PCR 7P=¥)1 7B BE W BE A FL DK I T 7
%1 PCR3|#FEFIE
Table 1 The sequence table of PCR primers
51 AFR 51HF5(5'— 3')
PI3KCG-F1 CATCCCCATCGAGTTCGTG
PI3KCG-R1 CAGTTG TTGGCAATCTTCTTCC
PI3KCG-F2 AACCTATTTCATATTGACTTCGGG
PI3KCG-R2 AATTAAACTGCACAG TCCATCCTT
CMV-F CGCAAATGGGCGGTAGGCGTG
ACCGAGGAGAGGGTTAGGGAT

V5 reverse

1.2.4 ¥ 28 PI3KCG 1% 9% 2 7£ 293T 4 e ¥ 49 6L 35 |

1

i

B YLHT 24 h FH Gelatin S5 B A2 10 em 55 37
ML, B 4 A 293T i Fh 115 5% 1L, 77 40 g
B 55 R GE 80% ~90% W A FH Ng A4 2E 47 5% e |
PI3KCG 129 B 4R AN & A L (A5 L (green
fluorescent protein, GFP) Y 28 A X8 i A7 I e , WA
25 BRARAE R B X BRL ULER L el . 7F 2 NSO
B HIA OPTI-MEM (AN 1L FUWBT A DMEM K5
FEHE) B DNA (7R J5kE pLenti6/v5-PI3KCG JFikr
3205 A JIE JORE pLP1 pLP2 VSVG) M A 1 45
O, H— A Lipofectamine 2000, 7&%] , 1
5 min, 2~ EP S RIAIRS], FIRVEH 20 min
JEEPATIAE] 14 10 em 55510 4525 ,2~4 h 5
FEREA) 1 IR, WdE 24~48 h BFREE, 1 0.45 wm JE
JE g, B 5 wl, 2 E 5 min, PCR 9789300 ok 4 78
HAEERIER IR, AR R IR AF T-80 CAR L vk A v
%M. PCR L Fi#s |9 e file) 1
1.2.5 £48 PI3KCG 12 5% A& B AR 6947 sk 2.

O WL ML ) 43 B 35 5 i B AR 1~3 d 1Y
SD KRB, WSS BGHE.ONE, STEPA
ACHERRER 2 WP (PBS) 1, [ &2 WPk 5~6 IR BRZS9t
I, A 0.19% M8 B 1 S 2 T A LA 2R 22
R O B 3 A L, 200 U R 1) 4 P A R R
5x10° ~/ml, R T 24 FLESFRAUH , & 15% 64 1ML
I ) DMEM #5355 58 & CO, }i #7246 (5%C0,,37°C)
HRESR 5 3 REHLT I T 5055

O LA M A A2 AR AR . XS 3 d
FIBAE AN, S 2 AR AL B AR DMEM, 41
B FICE % 1) 5%CO, Fl 95%N, [ TCALEH, 7

F5 37°C, 05 3 h, B A KON A JCELS b
B BE R0 B = DMEM B3 3%, iCPE 21% 0,
55 5% CO, AR FEAEN , BFE 37°C, W HILEE 3R 2 h,

SEIG Ay S 4 DIEH % IR, QB A/ 25 ;B
23 B AR B X BB 2H ; @PI3KCG 5236 2H ; ®PI3KCG+
Ly294002 2, B 6 K, L HIEFRYE 3 Ry
JEARC LA

SO LA BEAF 5 R0 45 2O LA B d2e BR 5x10°
A~/ml BRERERNT 96 FLANMIRTFRM, B4l 6 4L,
AL 200 pl, 28 RS 34 Mk /B2 AAAb B
BALIA S ¢/L MTT %K 20 wl,37°CHRLEIEE 4h,
1, BFUMA T (DMS0) 100 wl, 7%
10 min, {25 Y58 2. RABEFRIX 490 nm I
KRR AL, A (%)= (504
W2 G BE A — 25 G BRI O BEAEL ) / (O A I ' B (E —
25 X FRIOEREE ) x 100% , 25 R RE 5 5256 fL R AE
AT AN UM SR

LDH {5 PE 2 . B 4l 48 73 L 200 pl,
2 [E Beckman A1k B 4SRN LDH 3514
1.3 %itsusE

K H SPSS 10.0 Geit# AT 8 it or b, 1t
GORHA FHHH = FriE2E (x = o) 3o HHEGRRI LT
IYRPTN AT GORHE] LR « K050, PR
BORORHA LR xR, P<0.05 A ZES A5t

2 & R

2.1 kg My A PCR 52

FHE SERER) PCR P-4 2 B R B A FEL K I, 7
540 bp F1 382 bp Kb WLEE T H 19 5541, 454 K/
SRS, W)PE5R 52 A PIBKCG J¥3 58 4 —
H, R EA FORAT AT (1),
22 FARmEBRMKG LK KT

FHRR A I Y o e A% SOk A G 2 A I ok S
REYL 203T 4, YL 24 h J5 966 MAMES T ] g
FFHPEXTRRZH Y GFP SR H B KRIL, #4448 h )7,
GFP DGR vk — 158 72 h J5 e R — B T,
GFP 2 R IA M PR A 25K 100% , #2718 PI3BKCG
MG I, 28 PCR e TIE 52 EE 21 18 s T L X
P& A PIBKCG JE [, Ja &8 I 3 ki uk B A
PI3KCG N P31, #7520 18 95 75 STk 76 293T 2
UYL R, USSR BT, kSRR YL 293T 41, 4
ZRY S E AR, T RIS
TP BRI BE IR 1x10° TU/ml.,
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1 2 3 4 5 M (bp) (bp) M 1 2 3 4 5
2 000 2 000
1 000 1 000
750 750
540, 500

p 500 382bp
250 250
100 100

A BAVESERER T PIBKCG-F2/V5 54T PCR "B RYZ5 5 . 1~4. PCR 9 BGAY7 41 (540 bp) ;5: LA H,0 7EN2S (A% ;M DNA Marker, B:
PR SERE R ] PIBKCG-F2/R2 51 #3EAT PCR 9 B 45 0 1~4 . PCR 34724 (382 bp) ;5 L HO 1 %8 (XTI ; M: DNA Marker,
B 1 PAPETERESR A PIBKCG-F2/V5 5911 PIBKCG-F2/R2 5 | 4)5#E47 PCR 4 38 i3t s et e v, vk &1

Figure 1
F2/R2 primers

23 F 4 PI3KCG 12 % 7 B AR 5% 32 495 WL 2m fe 12
A/ AATRREPHBEE

TAEE T AT AR AN A B S R | R e 2
WY MR, R/ IS, ARG,
AR A TGS, YA KR 5 T LS WS R Sy, 48
/R AT HUR ORI R sl
EFNRRZH B s (P < 0.01), Sivia/ 284140
Lt , PI3KCG SEER2H AFIE 2 iR I i e (P <

The PCR amplfication agarose gel electrophoretogram of positive clone by using PI3KCG-F2/V5 primers and PI3KCG-

0.01,%2),
2.4 F 21 PI3KCG 1% 9% & H AR F 698 Wldm fe J2
A/ H AT TR P # LDH 42 ik
SIEE A A A, A/ AR LR
LDH /K- F-H R (P<001), Sikéa/ 458 E,
PI3KCG SE0 40 0 WLAR M35 5% L35 LDH 7K-F-H i
FEAR (P < 001); 25 244 FH 4 XF BRI PI3KCG +
Ly294002 411 LDH 7K FICHA B8 (P> 0.05,7%2) .

®2 FHONEMENNR FER EHLE LDH SEMLLER

Table 2 Comparison results of cardiomyocytes beat frequency, survival rate and supernatant LDH content between the

five groups (% +5,n=5)
Eibill FAIFE (K /min) FAER (%) LDH i1 (U/L)

TEH X HRZH 80.5+6.2 98.67+3.76 79.50+7.10

B/ S A 40.4+7.7° 39.60+8.30" 155.66+12.40"

23 HR B X B 41.3+7.9 39.80+8.20 150.78+10.32

PI3KCG L5541 70.4+6.54 83.40+£7.50~ 100.20+7.23%

PI3KCG+Ly294002 24 40.8+7.8 40.90+7.60 153.68+11.45

SIEFXERAHE, P < 0.01; 5EUSE/ 2 E8 4L i, “P < 0.01,

3 i i

ARSI MR T 5 A N PIBKCG (198 2189
FEARIK pLenti6/V5-PI3KCG, I H5EM. T pLenti6/
V5-PI3KCG #1808 %, APIBKCG HEH {7
F 7q22.3, K352 3.3 kb, [HA PI3KCG F:HE K,
PR R M8 BE AR, Al f g PISKCG & A1)
FIRFCR, B EBR T HE 4 pLenti6/V5-PI3KCG #;
& L/ GFP JEH, LA Yo F ALY pLlenti6/V5-
PI3KCG ZARM 16 FAM R , %A GFP H MR,
SUREIE LS e 23 BRI 4L L 1) GFP 3Rk, A
T s eseR it PCR B Y s, A
SCH ) EE2H pLenti6/V5-PI3KCG &Mk, A V5 #i
PFric, 78 LU B9 2E iR 56 HonT LN A blasticidin

TR A T HE 20 0 1) B B T | [N, AR S 3G 7R A
I T BRI AR AT AR G B YRz T
JERH T gateway [AJRE A, fA LS A 5E AL T
pLenti6/V5-PI3KCG A AAE 20

MG SRR Y i, B b
% T SRR BE MM R AA BRI AR B A
AR Y RAR 35 SR B AR 2R g S NI
FEPR RIRe 022 i HLH RRIER L 43 2L 20 A 5 s 7 40
PAHE L SRR S T RS ek . TSR B3k, A
G PE BRI R -1 IR, A AL R B
ZEEEK, AT SEE H RN AR SRk | TR A
SUGN | A G I S T B AT A 1x107~1x10°
TU/ml A5 35 G328 OB /NG A, DT S R T 3 2 5
Joi RE AR R TR R AN



55 33 45 10
20134 1 A

5K O N PIBKCG 18 e R A R B HAE LR SR o LA ) 28 A0 25 D REAGHIN

,15,

AMI SR HHE R N BOEARIGYT , & &AL

BRI P B, DU R A O LA LR T AR,

FECAMLAFTEINE , S LA ML T O IR Y

AMI FHFEILEC T 898 J5 i50E i 2 F- B, PI3K/

AKT 24N 5 S5 i, 1510H AKT

38 1 W R A A I — 20 RS s A R i A

T ACHE 9 2 BE 58 oAk AR R A ST

FESEAEFIY Akl WAL B, AKT BERR 1L /K- T

T, 1 PI3K 57 (40 Wortmannin 1 Ly294002) A

o AR R, BRI SIS 0 T BE Y el A BTG

AKT BEFRALACE™ . Bk= PI3KCG A28 T i P

T NETHRERIR S HE M AH LAt T A% B H 855

R ORAPE IS, Matsui 5 UO0F5E & 30, F I 2

WA TR PI3K B AKT JE R4 S 2.0 UL400 , fiE

g/ IS T ) LA T
AWFFAER TR, 51 F X R H A, i/ R

ORGSR FER LDH AR B w4 m

(P<0.01), RIS T ONANIE S R

AR, TERIE DIRERTIN SE 56 H & B, PI3KCG

21 o B AR G O LA N O FIL A S ) 48 2 i

BRI T Al e 2 AL, LDH R

TR B AR T AR AR, R, PIBKCG FE R0y

JLA i S A2 AR 45 5 AT B B A R VE R i A

PI3KCG M5 Ly294002 J5 , st B B30 H 1% —

PRIPVER . ASSEE FRRIESE , PIBKCG FERd 1 1% 1k

PI3K/AKT 33X — 15538 [H J2 #E X0 LA ) R4 4

o ARWFR SR E5 5N J5 Z2 M ZEAR I 5E PIBKCG

FLFE AMI TR /R I ZEE T 554
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