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NERS: SR PCR I I T RAU2 N5 1 I A IS AR TTORSHE 1 2N, 2R 5 1 MO B A 4
SR FIFENARIC I pEGFP-C2 #ifk b, # T pEGFP-FFRIASHE 1 BALRIAE AR, FH558L T HAE Vero 41 i
ik, IXAEE WA E X

KEEIR: oS AL WM DGR ek RO AE 1; B RIEE A, #E4y RAMRIE
MEEIE. LB FE: herpessimplexvirus, HSV; HRAHICH 1K: latency associated transcript, LAT

mE

B PO R 1T B A S S AR TTTROME 1 A% R S A R R s m] LU IS 2 2 2 T s R AT O
SKARTFTRERAE 1 505 28 R 52 5 H ) Dl E B Rt o

BBy M E A7 BRI 5 TR A SRR SR TR TEME 1 A B IR A, TR 1 7 BN 2 A 15 4 2 (Vero),
LAl = RENIU U Se IS N

Foik: ARYE SRR T 11 TP AR AN SCHE SR TT OSEROARE 1 LR 5 BETT— %5 5 14, LA et 20 2 11 Y 333 bk
FERAUA AR PCR VEY 1 H FFBORABHE 1 36N, Sop 28 B R IA A b, IR ATRE Y %0 LARN T s R X-fect #%
PRI Gk AL Tk pPEGFP-C2/38 AR AH I S A FFIBULBHE 1 %% vero 418, RT-PCR Al mRNA /KPR IL,
T e B BB s & T 4 FRIA.

LREES: JFHGLHE 1 EENRSMT 38 BT By 741 bp, BT 0 BL R TE Bk pEGFP-C2/ AR AR 3% 7 4
JFCAGHE 1 28I, SR80 WPERE NCBI ORI BOEMGHE 1 SN2 BEAUH
PEGFP-C21E (AN SR AR TT IR TIAE 1 #4% vero A5, RT-PCR UiE A H IFEHE S, 26 BBt g8 m#
G TR G Vero g1t ik . KW RIIHE pEGFP-C2HE ARAR DL S AATF ISR HE 1 B R IL AR, I H S
HAEAR SN B N (Vero) h IR I%

Construction and expression of a herpes simplex virus type Il latency-associated transcript eukaryotic
expression vector

L Fang-biao', Yang Hui-lan’

Abstract

BACKGROUND: The construction of herpes simplex virus (HSV-Il) latency-associated transcript (LAT) open reading
frame 1 (ORF1) (pEGFP-C2/LAT ORF1) eukaryotic expression vector can lay a foundation for the study of the function of
HSV-2 LAT ORF1 in the virus latency and recurrence.

OBJECTIVE: To construct pEGFP-C2/LAT ORF1 eukaryotic expression vector and to verify its expression in vitro through
the transfection of African green monkey kidney cells.

METHODS: A PCR primer was designed according to DNA sequencing of pEGFP-C2/LAT ORF1. HSV- 11 333 standard
plant genome was used as the template and ORF1 gene was amplified by PCR method and subcloned into the
PEGFP-C2 eucaryotic experssion vector. And then enzyme digestion and DNA sequencing were used for identifying the
recombinant plasmid pEGFP-ORF1. Finally, the recombinant plasmid pEGFP-C2/LAT ORF1 was transfected into Vero
cells in vitro by X-fect transfection kits. Fusion green fluorescent protein expression was observed by inverted
fluorescence microscope and its mMRNA expression levels were detected by reverse transcription PCR.

RESULTS AND CONCLUSION: In vitro amplified targeted DNA fragment was 741 bp in length and the size of
pEGFP-C2/LAT ORF1 eucaryotic experssion vector constructed was conformed to the expectation, moreover, its
sequencing results were conformed to those of ORF1 gene sequencing included by NCBI. Recombinant plasmid
pEGFP-C2/LAT-ORF1 was verified by reverse transcription PCR after transfected into Vero cells, and green
fluorescent protein expression in the transfected Vero cells was determined by fluorescence microscope. These results
suggest that the pEGFP-C2/LAT ORF1 eucaryotic experssion Vector have successfully constructed and realized its
expression in African green monkey kidney cells (Vero cells).
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A 8 B T B R R,
F5 B4tk 2 9% B (herpessimplexvirus, HSV) [
RYHSV-)F1 T BUHSV- 1) B MLiE R, 9755
HEMRIE 7 51 70% 01 [R5 o HSV-1g gL - 32
SR A . SUEMEm &Y HSV-T 3 Bk
PedRT T B IR A R, a0 e A R Ik S
B NARSG, BRI S AP, HSV-TT
YL Ao Wk, A= BRHSV- 1T 35 47 5 20 10
1., BAHELIA2 0007 HIH NEGHSV-1TE,
WIIEG 5, HSV- L i AR AE AR ol £
Aorp, IR &R R R R RO s, 2
B RIEYR . T HSV- I I g fi 28 v AR K
SRMLEEA B, 2] HEA kW IE A a0 2
Wl v B ISV AR TE AR IR

W AR M K B S 1£ (latency  associated
transcript, LAT)/&HSVE RIS — K&
FEIR AT AT I B FE DR, BN N FEHSVIE R
gk, RO R R BT &
HFFER W], HSV-1 LAT 23 iod Hog i (1) & (1 &
FEAZAE O, (0 5 L RS MEAR B HSV-TT LAT
T A R 00 I g A R 1 R A IR AE A A R
1B, HSV-II LAT & A 34 FF I B HE, 43 53 A
ORF1. ORF2FIORF3™, Acsizit & 7t a4
HSV-1I LAT ORF1/{JpEGFP-C2/LAT-ORF1
FAZRIR AR, FHAEVerodl i b bE i ik i o),
LT FEXFHSV-1T LAT ORFA/E FHHLHIIWT ST,
JRVIHSV-1T LAT ORFL/EHSV-1T ¥R K&
op AR F B B

1 #RFNTE

Wit R

B8] Rttt e SC56 T-20114E4 5210 A 7EfiR
TR MNZE D B Bt s 27 SE B B8 o

MR R BBE. 4R & R
HSV-1I 333 #a#ifk. E.coli Topl0. 4k
W% B 41 i (Vero) & i B pEGFP-C2 14y 4 5k
K% ORAT o
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EZRH:

e KR

PixDNA R itf . PureLink Hipure
Plasmid Maxiprep kit
TRIzol

P BEE AL U R G POk /MR TaKaRa(KiE)
WA B EIGR A & & T,

[ Invitrogen 2 7]

DNA 4 iy
fGE I, K RPMI-1640 #5353t Hyclone A ]
EcoRI. Kpnl NEB 27l
R Giboc, i Yl £r Xfect Clontech

ik

Sl MRt 5 &R i GenBank | [1)
HSV-1I 333 ¥k LAT ORF1 J¥ %1 , i Primer
Premier5.0 % I PCR 5| 9 H- s i g D)7 55 A1 f7
P

Li514P1: 5-TAG CGAATT CAT GCC
TCG GGT CTC CTC TTC CTG-3 FXl&k N
EcoRIBF VI ;. FUf5|1#IP2: 5-TCA TGG
TAC CTT TGT TAT TGA CTT TCT TAC CTT
G-3 N RIZ A KpnIBgYIAL . N ZB-actin 1-]if
51#P3: 5-CGT ACC ACT GGC ATC GTG
AT-3', WZB-actin FiiF5|#IP4: 5-GTG TTG
GCT GAC AGG TCT TTG-3'. 5¥h Liff
InvitrogenZ &) & .

VerofifAgEsE: F O AR 4 £010% ik 24 1.
H FIRPMI-164045 78 3437 C . AR 43 4
5%CO, A Tl TN BE 45 11171 % Vero 41 i k47
MR FE, W= RLAL ¢ 3BT LIRAEAR.

FENEMEEEBMIZI: HSV-II &KL
Verodi ffl )5, T RAEE B WSl A . fF
70%-80%4l il & AE i AR B AR 4n i, e 52 U
{F 20 ff 78 o 5404, RO B0 5 H B, AW
BEREDR A FE AR SR HUHS V- TT R A 4 .

LAT ORF1 K E¥ B9 PCR¥ 8 . LU B i)
HSV- 11 333Fk L K41 Ay itk , PCRYIEORF1.
KNAR R QT . 10xpfx 3G 22 b 2.5 pL,
2.5 mmol/L dNTPJE&#, 2 yL, 50 mmol/L
MgS0O,0.5 uL, LiF514)(10 pmol/L)1uL, '~
Wi 14010 pmol/L)1 uL, k1 pL, pfxDNAZE
4H50.3 pL, 10xPCRINFRZEMES pL, #MKEE
MK 225 uL, WERTESORS) . PCRIR MY 44
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494 °C 7min; 94 °C 30s, 55°C 20s, 72°C 45s, &
35MEFR; 72 “CHEEEMHS minj5 A 184 °C. LA H
SRR BRASIIR RESE AL AN, HAAH A SN 56 HE 5 1.0%
TR B KA IPCR ™) -

PEGFP-C2RHIFIORF1 F E& WG & B A= 4 el i 1
[T S4B 16 R BRI B pEGFP-C2 7R B 6l
PEW DIEFECORIFIKpnI 23 I XUEGEY) - I [0S U1 =) o
B S AR 2 40K - 10xNEBZE 5 uL, pEGFP-C2
JFki15 uL (ORF1 /7 B15 L), 100xBSA 0.5 L, EcoRl
1 uLFIKpnl 1 pL, MK Z£18K 250 pL, 37 C/Kiid
o IR 5EHE 5 1.0% I bR eI f vk, IR, 23l [l
LM BAAFIORFLY B, ALK 2 i TaKaRaik ]
WA S B 1

ORF1K B 5pEGFP-C2/RAIMIEE R #E1L: ORF1TEL
L pEGFP-C2 it b4 I N AR R U R : ORFL v Bt V)
[F =7 ul, pEGFP-C2FRiBE ) M1 ul, T,
DNAZ# 0.5 uL, T, DNAER:EBuffer 1 uL, #hK i
MK 210 pL, BERT B0 G NPCRIX 116 “Cifdz it
W o TSR W) A 2 TS FH CaCly ik i) £ 1 K i A 1
TOPLOEZ A4, 85941760 mg/L-RH%: 5%
(ILBE /AR 7% I, #0830 min, FHEEE7£18-24 h,

EHFRRRANEE:

WIVEPCRY T - #47 RIK 8 R#IILBIIMARE 7k EK
S BH P e B R VR G, PR PREOX SE B M e v, AT R
%PCR. BRAAR AL, PCRIIV AR RN WY 45 A S A A 2
59 HORFLF BeA ] o LAHSV- 1T FE PR 41 4 AAR Al B
PEXTIE . FH1.0%Z0 IR B Ml rEL Sk ARSI FH A 451

A TORL UG ) S 4 e IR Re it 5
BHAE S B8 — 4 I E 4Tk, 3HTEcoRIFIKpnIXL
fig 1] o D)1k R AP EGFP-C2J50k X DI AH [7), B U 4 1F
h37 CKABEDIER . BEY)™4)H F 1.0%B 5 Bl eI
FEL KRS o 8 [i] — BHZE 5ot [ £ BRTVB0E 22 Bt e 20 =)
PEGFP-C2/Juf (1418 JH 7 | # 0l

A ORI G Verodii i . A 6FLAR b ) 40 i AR K
JE ik 3] 80%-90% i, H Xfect i 4 ik 71 £ 4 Wil ¥
PEGFP-C2/LAT-ORF1. pEGFP-C2# %% Veroi i .
H 14 J5 1 2 i Clontech 24 7] [f) Xfect™ Transfection
Reagentsiit . 48h /52 G fE1'E Widss N LRl &
EHAESVN R

RT-PCRY %ZLAT ORF17EVerodi il i ik:
P48 hjm, T EET W Verodl il Hh 4k (158 't ik
IR O, FFBOR A M3 U RNA . SO s B i
cDNA, LIt htit, PCRY #ORF1 A B-actin. J W
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KZRN: 10xPixy 8L rhi2.5 yL, 10 mmol/L dNTP
VB 490.5 ul, 50 mmol/L MgSO, 0.5 uL, 5#P1. P2
P33, P4% 1L, Jx#eskr=#cDNAL UL, 10xPCRJH
TS uL, Pfx DNAZEERE0.3 ub, WK E
25 uL. $HORF1/B-actind& K444 : 94 CHids it
7 min; 94 ‘CA&130s, 55 CiEk20s, 72 ‘CiEfHi45 s,
JE3BAMEFR; 72 CFHAEH5 minjGva 144 C. PCRF”
WA 1% b VK S T

FEMBRAR: OHKBUR LI R. @EA
FipEGFP-C2/LAT ORF1/IEE DA 7 % e &5 . O
21 JF ki pEGFP-C2/LAT ORF17£Vero4ll i o (1) % ik &
HEEE R

2 #HR

2.1 BeRBEOTIEER DIRBUHNHSVY-1T 3334t
FRIE R A g A5EAR , 7 358t 1 i R0 E A iy /N i b
P SR B IE 741 bp)—5, W&,

2000 bp
1000 bp
750 bp
500 bp

200 bp

100 bp

M: DL2000 marker; 1: PCR product of ORF1; 2:
Negative control

Figure 1 PCR product of the target fragment-
latency-associated transcript open reading frame 1
(ORF1)
K1 HHAIF B LAT ORF1 f] PCR /4

2.2 EMHApEGFP-C2/LAT ORF1#) 84y Fai] 5 %
& EYUTORL PREIPE A D) BFECORIAIKpnI XY, 7T
PA3KAE K /NZI750 bpHi4.7 kbifi4cas, W2, Bl H i)
B A S N A% R IE BAAPEGFP-C2. K Fifg ot
& W 7 45 R 5 GenBank H [ HSV-1T 333 #x #E £k
(M69065.1)LAT ORF1J7FI L, se4—3, RMEL
Sk pEGFP-C2/LAT ORF1FJ % j2h .
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12 000 bp
5000 bp
3000 bp
2000 bp 2000 bp
1000 bp 1000 bp
750 bp 750 bp
500 bp 500 bp
250 bp 250 bp
100 bp 100 bp

M: DL2000 marker; 1: Plasmid pEGFP-C2/LAT ORF1; 2:
Plasmid pEGFP-C2/LAT ORF1 digested with Kpn [; 3: Plasmid
pEGFP-C2/LAT ORF1 digested with Kpn | and EcoRl; 4: 500~
12 000 wide range marker

Figure 2 The recombinant plasmid of herpes simplex virus
latency-associated transcript open reading frame 1
(PEGFP-C2/LAT ORF1) by enzyme digestion

2 EY)FR pEGFP-C2/LAT ORF1 [ 1)

2.3 #4054 pEGFP-C2/LAT ORF1/ Verom it 44
RABNE K3, K4,

x100 x200

Figure 3 Expression of plasmid pEGFP-C2/
latency-associated transcript open reading frame 1
in Vero cells at 48 h after transfection

K3 %448 h i pEGFP-C2/LAT-ORF1 7£ vero 4 1)
®ik

N

2000 bp

2000 bp

1000 bp 1000 bp
750 bp 750 bp
500 bp 500 bp
250 bp 250 bp
100 bp 100 bp

M: DL2000 marker; 1: Plasmid pEGFP-C2/LAT ORF1; 2: Plasmid
pEGFP-C2/LAT ORF1 digested with Kpn I; 3: Plasmid
pEGFP-C2/LAT ORF1 digested with Kpn | and EcoRl;
4:500-12 000 wide range marker
Figure 4 Identification of latency-associated transcript open
reading frame 1 expression in Vero cells by using
reverse transcription PCR
4 RT-PCR %5 LAT ORF1 JEHTE Vero 4l g ik

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

Y8 hjh, P2 RIE WM W 8 F 241 R E
Vero4il i iR IA UL, K IPEGFP-C2/LAT ORF1f#
B et IOE e VeroM il rhA7 R0k, RI A smEk(a.5¢
S, FWE AR pEGFP-C2/LAT ORF1 1] £ Vero il
th R Ik . RT-PCR 45 R % B A7 # 4« & 4 it ki
PEGFP-C2/LAT ORFL1[Vero4i i it $#2 B FIRNA A fig
4 HHLAT ORF13E [, 1fii B-actin(452bp) 7E 4 44 1 P i
JTURE 17 Vero 4 Jd i $& 5 T RNAH 5 il 475 ok

3 itie

HSV & N L 10 25 1 S o I fk 2 —, A4
HAME— 1 A ARTE T AT ARSI R W HS V- [T RG] 3%
BN G il B 5 R, RN SO 1 R AR
S HS V- T1 8 o 28 385 R A T ARS8 473 2R S WAL T
HMELURRBR o H AT R AR ML v A B, 2 A0 A
PEHSV- TR G aX — = 27t RS 7 o« LAT IR 25
BFF AT 148 FFHS V- 15 ORGP 4 6 1 20 >k T8 1)
A EAMAVF 25T AR B LAT X HSV 138 IR 05
BT, (R R LAT HAR I B 0B, &
SR ELU T LA T O XRNAZFALH: LATIE
IE R 7 B LR FTICPOR 2k, Wi A998 2 A T- 75 (R
JEGR A, @microRNAZK S F [ 1/ e,
TETREEVEARMY BE, LAT 4 microRNAYE T L, &
FERNAT-PARN I T 4040 22 o PRI T, A0 #5 5F
LB R . @R (KT B T T, LAT ORF
Guhd T HICPOA AN RE M 8L 11, %A 1 DAGUIBE 4 11)
3 U ) 358 DR R e 5 TR A7 08, AT S8 v
AR %, HLZ R (1 i 302 )5 B R 3R A7 AE I TR) AR
Jod HE LIS . HSV- T 3= Z4E FH I LAT & 3N Ttz
fSHE, 437 WORF1, ORF2, ORF3, #s:4LIORF1
NGNS, T pEGFP-C2h #ifk, MR ERILH
{APEGFP-ORF1., EGFP &Pl (i s L4, A8l
DI, SEALHERG, DtRRsE, HE g0 oA B
BA SRR T, A2 52 AR5 BB, ] LR IR
Jifa B 5 R Bl A A rh IR S AR A

ARSI IR T B R IA B AAPEGFP-ORFL, 4
HA et Verodl s, RT-PCR%5E TLAT ORF17iVero
P ERIE, JF HAEZ e WA MR TRk G B
MRk . HETEHNAMNERAHHSV-1T LAT ORFL i
PEGFP-C2IUI% K IA B ARG, ZH A LA R
AMET IR e BUARE— 25T HSV-11 LAT ORF1
FEHSV- T AR S R Hh A I BLRIAN A= )27 Dy e d it
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YEFiT4E, FiEIRE.
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224 SR A B0 B R A A A
EBELK. Ry AR50 FEEE
XEHZE.

KT & k. M HSV-1 LAT ORF1 A £ s &k
PEGPF-ORF1, I3t f Vero it 49 %3k,

R 4E1E 8 mIHME pEGFP-C2/HSV-1I LAT
ORF1 A Ak #Hk, @it RT-PCR %iET 3 mRNA
KFag R, FFRARAEEDHEIEE T akoEE
R, AHFR HSV-TI LAT ORF1 #3h88E 2 7 ek,

Rl 2y TR FBAMET
PEGFP-C2/HSV-TI LAT ORF1 A#Z&&A#H Ik, HSV-
Il LAT ORF1 A#KREL T 095 & A ik — & A

U
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— R A A, B
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