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B T AR T RAS R 2 A (HSV-2)HRAB X4 AR (LAT)#) JF ik AHAE 2 (ORF2) £ 41
o by A, Bt 5-RAER (5-FU)E-F 49 dE M Gt B @it (Vero)A T g %oh . Bt T4
pPEGPF-ORF2 4 % Vero #nfitl, 4k & 3% A& G0N 4% F 20 %, RT-PCR ¥ E B 69 K F 69 &1k, 5-FU %
R T, 8T R BB A T K, Gimesa $2 &40 a0 JEAZ T A, MTT A2 ) dm oL 6 77 7% &
DNA ladder & B, R AW, #HEBHERLEO RLHFIRSD, RT-PCR Bt A B 69 K H 694
k. ATHFEH@BRHEEET, MTT Ao ERESEF LR, MEF S T E/MA4, DNA
ladder & JLJA =44 . dsb&A1IAH HSV-2 LAT ORF2 A B & Vero 4+ 133 7 Sk ik, FHAH
HIS-FUFEFHATHER.
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The Expression and Anti-apoptotic Function of
HSV-2 LAT ORF2
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Abstract: To explore the expression and effects of transfection of the HSV-2 LAT ORF2 gene on Vero cells
against apoptosis induced by 5-FU. Recombinant plasmid pEGFP-ORF2 was transiently transfected into
vero cells, expression was determined by green fluorescent protein and RT-PCR, changes of cell apoptosis
were determined by Giemsa stain, MTT assay and DNA ladder. We found that the green fluorescent protein
has a high expressed efficiency in Vero cells, target gene was detected by RT-PCR. Vero cells transfected
with pEGFP-ORF2 induced by 5-FU have no changes in cytomorphology. MTT assay showed that the cells
activity transfected with HSV-2 LAT ORF2 remarkably higer than the negative control, While there were no
such remarkable changes between them and normal cells. DNA ladder showed that there was no DNA frag-
ment. Therefore we concluded that HSV-2 LAT ORF2 gene was expressed effectively in vero cells and can
protect cells from apoptosis induced by 5-FU.
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MR 2 BI(HSV-2)42 AP LY
g SR, TERIN 2 5| Rl v R IR e, 5 11k
T, AR S . HSV-2 BT AR YL S A B R
KiE 5 2k . MERRIA I BRI, TR A SCHE SRk
(LAT)J& HSV 7EW R YL i i — K Rk A FE A,
AL IE AT P g S B BT TR R HSV RRSib T
AR RORAENY . BRGX — 7R F HSV-1, 5
IR E AR B i HSV-2 LAT iR AR, X =405
G SR RPN 1| R (B B S R N ok -G |
(EGFP)E Wit S5 M 01, Z5Mfse, ATt
AR 50068, ik, ASEE IS ETOLE H R
28 BF HSV-2 LAT ORF2 Zwtth#E (1, i M i £k
JURLER YL Vero 4ififdf5, WLEE HSV-2 LAT 4l
XF 5-FU R 8 py ai i T i /R, AR HSV-2 LAT
ORF2 7£ HSV-2 ¥R K& AL b ity 15 FH 25 5 LA

1 HEE T

1 ##

1.1.1 RS EM: BB E MAE(Vero), E. coli
Top 10 A S 40 2 fR AT .

1.1.2  R#L: pEGFP-C2 sk 2l i -4 7, Ha4l
JFi ki ORF2-pcDNA6/myc-His B Sy A S a5 ) 8 U1
1.1.3 X7 FEE DNA E4EF PrimeSTAR HS
DNA Polymerase . FRil 1N VI EcoR 1 #1 Kpn 1,
T4 DNA #H:HFIA H TaKaRa 23w o JCH 5 R TR R
PR G . MIRZEW . RNase A FIEE I K A
FARNF . JEEIA Lipofectamine™2000 #1 TRIzol
A Invitrogen 22 |l 77 i o RPMI1640 3555 5 i
2R ML3% & Hyclone 23 A 7= 4 o MTT .Giemsa 1 DMSO
W B Sigma A w], ¥ %A G4 H Promega A H] .
1.2 7

1.2.1 Vero HMAAYEESR: & 10% M4 MiEm
RPMI1640 il 55 2 W AE 37°C . 5% CO, M— e 1 &
ZRAF R XT Vero A LA T LR R, 2-3 d 1240 1 IR,
1.2.2 [R%I pEGFP-ORF2 H#I|& REGNLEE: M
ORF2-pcDNA6/myc-His B JiF AAAL, PCR 471
ORF2 A B, W] pEGFP-C2 JfikiFll ORF 4 147~
Y, T4 DNA E4&0%E %, $40 E. coli Top 10, &R
YR P O 0 BE P s R . DA BRI N DI EcoR 1
M Kpn 1 iE4T 5OBUEDT H Uk 48 08 ol e e . TR
N BE 2 R K3 iR & 4 UBT k. pEGFP-ORF2 (U7
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2 000 & U ) .

1.2.3 &% pEGFP-ORF2 53 Vero ff: JE
B AL Vero 4iliE, 114K, 435114 1.0 x 10* cells/FLAN
2.0 x 10* cells/fL5% BEHERI T 96 £l 6 FLANMLE: 55
e, BT 37°C. 5% CO, ¥iFifirhiigs, 6 fLih=E
JEMATCHEBE A . 48 h Ja HHOGHT LR IR, KB
AR YA . I JCIM T RPMI1640 153743 1)
Fii B JFRE A Lipofectamine™2000, = IR & 5 min.
B AR B R RIR A, EIRME 20 min, KRS
WO ZEX R LA, BT 37°C. 5% CO, 214 T 1%
F% .24 h J5 B AT A 10%016 4 1L 9 RPMI1640
FAR AR SR 57, RO B TR & S a0 &
ELUESIN W E 3 E

1.2.4 RT-PCR #&ill LAT ORF2 B93RiA: K
B Vero AHIILEE LIS, FI TRIzol 5] $2 B4 it 4
RNA HEAT G 5%, ELRALBR S IR A (197 16 B
Fio LIS cDNA J#iti k1T PCR #73, ORF2/
hActin 434 251454351 4: 94°C 5 min; 94°C 40 s, 44°C/
58°C 1 min, 72°C 1 min, 30 ME¥; 72°C 7 min, ¥
3 4°C. PCR F=HI2 1.2 % i JEREEE A L TAS I
1.2.5 5-FU 55 Vero MBET: FYL T Bbiav4n
MudEFE 24 hJa, IMAZYKEER 10 mmol/L ) 5-FU,
37°C. 5% CO, 5 N5 24 h 5, A TIREm
1.2.6 KIER: SLI4rR 3 4l (1) RAEIEATAER
B IE H 4l Vero M MY; (2) %Yy T %5 ikl pEGFP-C2 .
% 5-FU B T-AY Vero 41i; (3) #5347 H A1 Fk:
pEGFP-ORF2, % 5-FU if5'5 M T-1% Vero 41}
1.2.7 Giemsa F: U054 6 fLAk H 0y 4
i, PBS IEUE 2 Ik, oo T4 HIEEEE 5-10 min,
2T Giemsa TAEW(10%)44 8 10-20 min, Ji
Kuhvk, ZHEEY 2 min, 25T, TH@EL¥
R R D U R

1.2.8 YHREIETASTIG 047 HF AL A AN K 5-FU
P52 Vero 224 L E5F7HT 4 h A MTT (4 B
4 0.5 mg/mL), 4 h J5 5+ LW A, A 150 uL DMSO,
%% 10 min, %% MTT Z5ah4), BEbR {00 E OD 1A,
SRR 570 nm, FEEAR 12 MEFL. B 12
LI, AR R = (4 wnald wua) X 100%”
T

1.2.9 DNA ladder FEZH#7: WOAEAS LI 2 4 i,
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PBS Uk 1 ¥k, IIAYNMIA R, YRS AMUTRE, nA
RNase A (500 U/mL)10 puL, B34435, 37°C 07
A 30-120 min, AIAZE I K (20 mg/mL)10 pL,
PAFIIES], 50°C WEE 270 90 min, W ATRE&, N
A DNA _FFEGE i, F 1.5%Bife WHsE e s ik, 1H I
50 V HLK 2.5 h, SAMT T ARSI HEAH

1.2.10 ZRitFA0E: L 45 R R H SPSS16.0 # At
AT oM, A ER Y I + FRifEZE (x £ )
FooR, A5 AL P LR T B R R Y O 22 A BT A ¢
K5 o

2 iR

2.1 [&HI pEGFP-ORF2 BYyEG1] B k5 R

4 Fkl pEGFP-ORF2 B JEZ N 4.9 kb, 4
BT fE, 7= AR W 4.7 kb 5 240 bp P4 A BE
(E 1),

1 E§¥1%F pEGFP-ORF2
Fig. 1 Identification of pEGFP-ORF2 by enzyme digestion
#: 1: DNA marker 1 kb; 2: DL2000 marker; 3: Kpn I 5 EcoR T %

fit1)] pEGFP-ORF2.

Note: 1: DNA marker 1 kb; 2: DL2000 marker; 3: Plasmid
pEGFP-ORF2 digested with Kpn I and EcoR 1.

2.2 EHFFIFES Vero MAERYIE
B G B Bk L e Vero 411, 24 h )5 7%

S8 B W LS e sl R, H A TR s TR
HBTE Vero HMIH155 T ®AkFkik, H EGFP-ORF2
filG 2 TFE Vero 4 r i) 22 35 4 v 76 AN it 5 vh
W 2 Fis.
2.3 EHRRFEMMPRIZELN RT-PCR $IiE

KLY 452 bp 1Y B-actin (NS 45717, iy
T pEGFP-ORF2 Jit ki 1Y) Vero 41 g n] 948 H 24 240 bp
19 B B4 (F 3).

24 ATHESRRAEMBERESSH

HSV-2 LAT ORF2 Y EGFP fill & (75 40 i 4%
MR KA, $5Y T pEGFP-ORF2 40 MLIH -1
SIa, POCEAARE LA, YT 25 Bk
pEGFP-C2 W4T )5, 4B BT /MA
Y7 A (] 4)

2.5 Gimesa &

&Yy pEGFP-ORF2 ¥4 5-FU i I’ T A9 41 g
558G 2wl AT fa] b B 40 A — A, A% U RS R
o, RETE, B8R, MMEBIRY. Wik Ye T 28 ok
pEGFP-C2 £ 5-FU 5508 T2 i 241 i & 25 WA i 1)
PTG, Yt s A AN i g (& 5).

2.6 MBRTEEE MIT ENHER

YL HSV-2 LAT ORF2 JLR (40, 4 5-FU i
FAEF 24 h i, HIAETE RN 93.98% + 11.29%,
HIEH HAMBA W 25 5%, W5 5-FUBS T 1
IEH AL Y T 25 ikl pEGFP-C2 4 22 57 18
F(P<0.05), B HSV-2 LAT ORF2 3L % 5-FU i
[0 Vero LT A CRVEN . T-IESE S
JECRL A 20 LAETE 5N 79.51% + 11.07%, BEAK T T
5 510 IE B A0 B A7 95 K. (82.84% + 11.84%), Wi
TG 25 5, 10 BH TR A A Yl o 20 S PR AT —
M, B PE— Ui IS Y HSV-2 LAT ORF2 & [K A4 4
MIBERSHL 5-FU i ST (K 6).

2.7 DNA #RATES

YL 2% kL pEGFP-C2 Y 4R il 28 5-FU 5 S 1
ToJ5, MYtk DNA WiZda 180-200 bp #& 5 f
W SEAZTT IR A B, 76 IR E s vl vk b SR B0 A R 11
PERRIE LUK B %% 4 T pEGFP-ORF2 R4
5-FU BTG, IR 4 Ml —FE, DNA 78R T
T, A o T AR AN G o AR LA
DNA K43, 18 HSV-2 LAT ORF2 gl 5-FU
BRI RAE T (& 7).

3

PRI T2 2 220 B S A B SR L I R
FIFFSAFAE B E ML . HSV 7E KW HEAL 1 A5 b
A EE R T AR R AR A M R T, DA A
BRI AN R AR ML ZL A LAT 10 HSV 723
R 3 T W — R i 3k ] gl A N f 3 BT, L T i
14 25 1 7E T S AN M PN 4 ER B R MR, A
HSV-1 WIS EAIESE LAT 42 11 2 A 3

© HEREs D iRiounals imacen/WsWXIbER o s in. ac. on



392 s E R

2010, Vol.37, No.3

2 FRIFEZ Vero A, I EBRIA(* 100)

Fig. 2 Post-transfected of plasmid, the expression of EGFP
in Vero cells ( x 100)

1 a: R pEGFP-ORF2 #4% Vero 41/ig; b: JFiki pEGFP-C2 ¥
Yt Vero 4l fifd.

Note: a: Vero cells transfected with pEGFP-ORF2; b: Vero cells
transfected with pEGFP-C2.

3 RT-PCR £ pEGFP-ORF2 §9%KiA

Fig.3 Expression of pEGFP-ORF?2 identified by RT-PCR
¥ 1: DL2000 marker; 2: 4% pEGFP-ORF2 [ Vero 4fifif2H 1Y
ORF2 JiB&; 3: #:Y¢ pEGFP-C2 (1) Vero 404 )0 H 1Y H BE; 4:
DL2000 marker; 5: ¥4t pEGFP-ORF2 [ Vero 4l ifi4l B-actin
226417 ; 6: # Yt pEGFP-C2 1 Vero AJfIZH A B-actin NS 4.
Note: 1: DL2000 marker; 2: ORF2 in vero cells transfected with
pEGFP-ORF2; 3: Vero cells transfected with pEGFP-C2; 4:

DL2000 marker; 5: f-actin in vero cells transfected with
pEGFP-ORF2; 6: B-actin in vero cells transfected with pEGFP-C2.

El4 RAZBHIFESHH(x 400)

Fig. 4 Morphology analysis of green fluorescent protein
1::a: UKL pEGFP-ORF2 ;3¢ Vero 4iififl; b: ki pEGFP-C2 ¥
e Vero AN, ik Bos S T/ M.

Note: a: Vero cells transfected with pEGFP-ORF2; b: Vero cells
transfected with pEGFP-C2. Red arrowhead showed apoptotic
body.

http://journals.im.ac.cn/wswxtbcn

Control Cells
(x400)

Cells transfected Cells transfected
with pEGFP- with pEGFP-

E S5 ‘e

Fig. 5 Stain of cell nucleus

TE: 0 R AR 0 A0 M A B U I 58 €, AL BRI g, 216
7 Sk I Ay G 0 5 5 B 7 200 YL v e

Note: Red circle showed that nucleus stained amethyst, cytoplasm
stained lightly. Red arrowhead showed that chromatin agglutinated
in the middle of the cells.

6 MEEM
Fig. 6 Cytoactive
WA BRI B: #% YL T pEGFP-ORF2, i S8 T- A 4HAE; C:
TS RIEE AN D: # YT pEGFP-C2, S8 T- M4,
Note: A: Normal vero cells; B: Vero cells transfected with
pEGFP-ORF2 induced by 5-FU; C: Vero cells induced by 5-FU; D:
Vero cells transfected with pEGFP-C2 induced by 5-FU.
AN T BE PERY, H TR HSV-2 LAT BIBIFSE [E N
Hge /P LT S A A 2 P A BE R R RO
DLARMERS I 2, F 4 HSV-2 LAT ORF RYF 784 ok
PRIXE

LR EAOCE E R —FoH B B 5 BRI, A
R A oY L R AR TR L A R 531k B A IR I 7 B
Wi, ERARWITE . @ AHER . 2OLRE |
Xt A TCAT ] 855 | N2 52 M B PR e e s ),
KL LA EGFP 4345, #9% HSV-2 LAT ORF [fl&
FIk ORI XTI HSV-2 LAT ORF 13k . /REE
HSV-2 LAT ORF WYRLENMBIE 740, HIAT
M SZEHESE HSV-2 LAT ORF2 5 EGFP @i &4 & A1
FRBEPTEA RS, YHTHERE, YOLER
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7 DNA IRBEHEEEAR B ik

Fig. 7 DNA agarose gel electrophoresis

1 IEHW Vero 4iIfifl; 2: 1 kb DNA marker; 3: 100 bp marker; 4:
YL 2H ik pEGFP-ORF2 4 5-FU B ST AN M, 50 Y
23 [k pEGFP-C2 £ 5-FU i S T- /9 41 i

Note: 1: Normal vero cells; 2: DNA marker 1 kb; 3: Marker 100 bp;

4: Vero cells transfected with pEGFP-ORF2 induced by 5-FU; 5:
Vero cells transfected with pEGFP-C2 induced by 5-FU.

(% 25 el 8 v S 8 AR &S i A8 4k, 3 ok EDULAS:
AL T4 1 451

HSV il FEAE AR LAT 54 34> ORF, Hrp
ORF2 f£ HSV-1 BIBFFE il A s 2 Ay /Y,
{HXF T HSV-2 LAT ORF2 M8 1%k K- SHiET
TEPERRF ST A WARE . IR AT 2T O HSV-2 LAT
ORF2 JrBrifiAt T W5, Wty eE iy HSV-2 [ LAT
ORF2 5 [H 1) 2 A Y 2 B, 30 2o TB 25 24 5% 2 1L
BT HSV-2 LAT ORF2 H. 4115 S5 40 i &
B HE 5 0E A0 AR R AT A, TS R T B
BIHT/IMAE, Gimesa Y6 5 7R H4H Mg 5 1E # 4n
M —FE, R, REIE, #ge i g @, 4005k
Yy, Tk A A N Y e T R AR BUR S, P T
AL g, MTT 40 MOTE P 5B, e e 3 20 B0k ) 4
L P 2 v T B M X B T IR AN M T 25 5
DNA ladder Z}H7 A& & 1 DNA HRJE 415, i X IR 5
B 180200 bp FHAGAF W R &A1, B ILFRATHY
S AE A AIER], HSV-2 LAT ORF2 HA i 5-FU
W T ER.

25 ERrAR, FATE A DEE 1 FRZE X
HSV-2 LAT ORF2 Wy 35 LIhied# T T v 24K
%, RIS HSV-1 LAT [FAEEAHE T iR,
BAE RN HSV LAT E A MIhRE, R

PR VA Y A R T A A I RIL A B B PR
SR PRI T4

2 % X W
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