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HSV-2 I 2.2 kb B{KtEREERF 3T Hela ¢l A
A KUF IR 220

T BEZ HHEFE IH FRE PR
OMZEX MR KRB T4 770 510010)

H E: [8¢] AR AELAS % 2 B (Herpes simple virus type 2, HSV-2) 2.2 kb # 1k
#8 % % F Ak (Latency associated transcript, LAT) sH4k#h3% 7 Hela 8 e 4 K454 6975,
[ 5 %] 4% A4z &k 4 pcDNA3.1-2.2 kb LAT 3 pcDNA3.1 44 3 Hela @ jite /5, MLE e
WA KDL, f£4°C #2435 °C LT, MTT &40 48 it 7% 4, Hoechst 33258 # &4 |
mie A, [4%] pcDNA3.1-2.2 kb LAT /i #2455 N\ Hela 4o it /e, 42 %] 2.2 kb LAT 4%
X w3z ik 2 d %4 pcDNA3.1-2.2 kb LAT @ /t9 2 % F 44 % pcDNA3.1 wftdk, M
I 5 A A 1.7£0.09x10°/mL 4= 1.45+0.14x10°/mL, P<0.05, 4 °C T pcDNA3.1-2.2 kb
LAT 2842 pcDNA3.1 28 2 i B = F o 5| A 27.6%+5.7%#= 7.8%+1.5%, P<0.01; 43.5 °C F
pcDNA3.1-2.2 kb LAT #84= pcDNA3.1 8 #m A8 = % 5 %] 4 30.5%+4.6%F= 5.3%%2.0%,
P<0.01. [4] 2.2 kb LAT EA Rt miesdsh, RS miaE At AT—EA, 7€ THh
f HSV-2 B ¥ RIEE AR,
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Effect of HSV-2 2.2 kb latency associated transcript on the
growth characteristics of Hela cells

Bl Jian-Jun YANG Hui-Lan” FAN Jian-Yong WANG Ying
LI Cui-Hua LIANG Jie

(Department of Dermatology, General Hospital of Guangzhou Military Command,
Guangzhou, Guangdong 510010, China)

Abstract: [Objective] In this study, we investigated the influence of HSV-2 2.2 kb latency
associated transcript on the growth characteristics of Hela cells in vitro. [Methods] We ob-
served the growth of Hela cells transfected with recombinant expression plasmids
pcDNA3.1-2.2 kb LAT along with pcDNA3.1 control. In 4 °C or 43.5 °C, vitality of cells and
apoptosis rate of cells was detected by MTT and Hoechst33258 staining. [Results] The tran-
scription of 2.2 kb LAT was detected in Hela cells transfected with pcDNA3.1-2.2 kb LAT. The
number of cells transfected with pcDNA3.1-2.2 kb LAT was higher than that transfected with
pcDNA3.1 (1.7£0.09x10°/mL and 1.45+0.14x10°/mL, respectively, P<0.05) at 2 days. The
apoptosis rate of cells transfected with pcDNA3.1-2.2 kb LAT was lower than that transfected
with pcDNA3.1 (27.6%+5.7%7%/1 7.8%*1.5%, respectively, P<0.01) at 4 °C. The apoptosis rate
of cells transfected with pcDNA3.1-2.2 kb LAT was lower than that transfected with pcDNA3.1
(30.5%+4.6%7#1 5.3%+2.0%, respectively, P<0.01) at 43.5 °C. [Conclusion] The Hela cells
transfected with pcDNA3.1-2.2 kb LAT showed promoted proliferation, heightened vitality
and reduced apoptosis. These experiments demonstrated that 2.2 kb LAT could play an impor-
tant role in HSV-2 infection.

Keywords: Herpes simple virus type 2, Genital herpes, Latency associated transcript, Growth
characteristics, Apoptosis
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9% 2.2 kb LAT TE B R FIBGE T ER], AR
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Hela 4f, 8 Z<ILAE 40 b i) 5 S 1% D0 RG240
MIEIVERT, ERTT HSV-2 FEAR FIE (oL 24
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BRI

112 EZRXF: PR Lipofectamine™2000
TRIzol, pcDNA3.1 (Invitrogen 2~ 7)), pEGFP-N1
(Clontech A w]), Wi 5%k & (Promega /A H]),
RPMI1640 £53%#k . a4 L7 (Hyclone A #)),
MTT (Sigma /A 7]), Hoechst 33258 J4k} (i /H 24 =
KAH]),

1.2 JFRhi¥E Hela 4R

RARRE R A TXECE RN Hela
A, BEERINAL)S DL 1x10%/mL S EEBRD T 24 1L
Wb, FRdnffim &Rk 80%, R HING FiASLEE
pEGFP-N1 F1 pcDNA3.1-2.2 kb LAT &, pcDNA3.1
WUELHL YR . TCILIE RPMIL640 55 35 50 51
B¢ 5k F Lipofectamine™2000, 1B &5 NZ 24 1L
M, BT 37°C. 5% CO, BT IGFE, 24h )
TR 1000162 L 1Y) RPMI1640 3557 i db 2k
B3R, WYL 24 0 S KGN Y i
1.3 MM RAEE R E

PN IEE SRS 5 AR SRR ik, 1T
BRGSO B A0 R WA 0K
1.4 RT-PCR¥%E

i 11 1.2 97850 Je ook pcDNA3.1-2.2 kb
LAT 5, pcDNA3.1 T Hela Z0/ifI, TRIzol &7 HEHL
FEYY Hela 4L L RNA, 3055581551 cDNA, LI
JREA AT PCR, 2.2 kb LAT JEIH 519
5-GTAGGTTTAGGGTCGTACAGG-3; T il 5l
Y: 5-GCTGGGGAGAGACGAGAAACC-3',PCR
PHEFLE: 95 °C 2 min; 95 °C 30 s, 60 °C 30 s,
72°C 40 s, 31 30 MMEH; 72 °C 5 min, FJFEH)
F| 4°C, PCR =“¥I2 1.2%B5 5 R L, TR AG I
1.5 ZHI4HREAE %

Hela 410/ 4L ki pcDNA3.1-2.2 kb LAT &
pcDNA3.1 24 h Jg5, WEEGE LS AT 5114,
PRI HE BE A 1x10°/mL, #% 100 pL/FLI%EFh T
96 LR H, CO, #Afrh 37 °C 537, iR 24 h it

Bk, BRI 3 fLARM, BOLIAE, EL8TEL
4d, IEF MR, MRIEAEATHEEE R, DI
5 240 L5 (A0 RS /L) Sy A B, LA ] Ay i Al
PRzl A K 4k o

1.6 MTT A+ 20 AR & 14

Hela 40 i %% Y2 Fi ki pcDNA3.1-2.2 kb LAT 1§
pcDNA3.148 hJ&i, 5 ARH G Hela 4 il i 1712 F4
AL BE YR 4 °C AbFE 10 h, 37 °C E i
1 h; $W 4 43.5 °C 90 min, 37 °C & ik 1 h;
37 °C BiFR4uM Xt BE4l . WIS, Bl
T 10 L MTT (5 g/L), 4kEEh53% 4 h, Jin
A 150 uL DMSO, ¥k 10 min, BRI E
ODs70.

1.7 Hoechst 33258 &

Y AN TS B A R VK 2R (311, VIV)
[#]5%E 15 min, PBS ZZ%k 5 min, Hoechst 33258 T /F
W2 IR YL 15 min, 550 nm P 58 B T
WER e T REFLERE 3 AT, 114k /> 100
AN, TSR T 3R =0 T 40 R A R
$)%100%.

1.8 FitFLIE

S 2R SRR SPSS13.0 B T MY, 440
UG LA BB bR U 22 (xas) s, 4% 4L 18] 9
AR FHER A R 7 224347, P<0.05 BFIA A i 3

E5to

2 HZHR

2.1 BHRPFE LN RIER

By 24 h JE 4540 0T LWL E| GFP ik, 48 h
POLF AR 1), 29 70%-80%f1 Hela 41
Fik GFP, /Rt 0] A5 70%-80%. 72 h J5
SOTEA T ES, 96 h FATOEEEL,
RT-PCR M6l & 20 JFOk (5% 5% &4 ml iy
B-actin 25547, EAFRAY 2y 2.2 kb 1Y
H By 4Hr, 28 BORIZHIC 2.2 kb (1451 HBL(E 2).
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GFP GFP+pcDNA 3.1

GFP

Phase

Contrast

GFP+pcDNA 3.1-LAT2.2

1 FURIG%4 48 h |5 GFP RikA915IR(200x)
Fig. 1 Expression of GFP in Hela cells transfected with plasmids at 48 hours (200x)

bp M 1 2 bp
5 000 — —5500
2000 — —2200
1000 —

2 JR#i pcDNA3.1-2.2 kb LAT BIEEN L E

Fig. 2 Double enzyme digestion identification of re-
combinant plasmid pcDNA3.1-2.2 kb LAT

1 1: DNA 4378 Marker; 2: #4 pcDNA3.1 {23 Foki; 3:
YL pcDNA3.1-2.2 kb LAT Jftki.

Note: M: DNA marker; 1: pcDNA3.1; 2: pcDNA3.1-2.2 kb
LAT.

2.2 FHRAX A KRR T
EYLAMEERT S 3 AR i WA 3.
2d JEEARBURA | S Bk AT BRZH 20 ki)
oM (1.70£0.09)x10°/mL , (1.4520.14)x10°/mL /I
(1.53+0.13)x10%/mL, FZH ki 2l W] i 22 125 Jihn
2H (P<0.05), S5XJHRZHAH b TG i 35 2% 5+ (P>0.05) .
3d J5 3 ZHAnM%sy )k (3.08+0.19)x10°/mL
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(2.52+0.12)x10°/mL FI(2.72+0.14)x10°/mL, FELH
KW 2 T H B4 (P<0.01). 4 d J 3 ZH4mMI%k
43 54 (3.94+0.16)x10°/mL . (2.98+0.25)x10°/mL
1(3.210.28)x10°/mL, 40 ki 41 P B £ T H
‘B M4 (P<0.01),
2.3 ELHRRLXTLHARTE 5 89S0

B HRINS ODsro fEIA FTFEAR, Hrb
A Y gl AN BOREZH Ve AN RS 37 °C X HRZH
ODsyo H AR B % (P<0.01), ifi f 4l ka5
37 °C XJ a0 22 7 AN i 25 (P>0.05), EAAILE 4,

4.5

—e—Control
4.0 r
-=—pcDNA3.1
o 35
— —a—p2.2kb LAT
Z 3.0
T 25
[
e 20 f
2
e 1.5
=]
“ 10 t
0.5
O 1 1 1 1 1
0 1 2 3 4
1(d)
B3 HKihz%E

Fig. 3 Growth curve of Hela cells
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m37°C B4°C u43.5 °C
09 r a b C

il L
-
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ODS70

2.2kb LAT
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pcDNA3.1
Groups

4 ZRAETE SIHINTE

Fig. 4 Measurement of cells vitality

[£:37°C. 4°C 1435 °C T, MIEIER AN, 5 Yess Bk

YREFNAE Y 2.2 kb LAT A% 7). a: P<0.05; b: P<0.05;

c: P>0.05.

Note: Measurement of cells (normal cell, cells transfected with
vector or pcDNA3.1-2.2 kb LAT) vitality in 37 °C, 4 °C and
43.5 °C. a: P<0.05; b: P<0.05; c: P>0.05.

2.4 FELHFRALXT BRI T RIS N
P T 40 Il Hoechst33258 Yt tf, i) Uil ik YL A5 11
WORHCR 2O E (L 5 21 7k r7R). 4 °C .37 °C
F143.5°C T ¥REMELRNJH T4 l, 37 °C =5 kL
2 RN E 4 TR A 40 B R TR 43 3.2%+1.5%
1 2.2%+1.2%, L#TC 2 55(P>0.05), 4 °C
23 i RE 4H 0 B 2 KL ZH 40 B 0 T A4 ) K
37°C 4°C 43.5°C

Vector

LAT22

5 Hoechst33258 & (100x)

Fig. 5 Hoechst33258 staining (100x)

TE: Vector, LAT 2.2 73 iR YL 23 BORIZH A 2.2 kb LAT
FORIAL; SRR U T 4.

Note: Vector: Transfected with vector; LAT 2.2: Transfected
with pcDNA3.1-2.2 kb LAT. The red arrow in the map mark
the apoptosis cells.

27.6%+5.7%F1 7.8%+1.5%, ZSAEH BEP
<0.01), 43.5°C %5 Uk 4] fl i 4 ok 4 4 e T
Ry 30.5%:+4.6%F1 5.3%+2.0%, 2=FIFH i
% (P $<0.01).
3 ik

HSV-2 78 N\ HER #f2e7 P e r AR AR,
LA SRS LS R E R AER, G RIA
J7 RIXE  LAT J2& HSV-2 IR YL o il — R i
FFER =8, LAT #E—L 801 FE iy 2.2 kb
LAT, 2.2 kb LAT 752518 DR RIS I X2 ] A )
B, $57 B AT RETE SR BE 1Y T AR RO Hh R R AR
FH, AB A DI 0 4 A 027000 AT A

AR S FE T O A 2 R R L, H
ki A Hela 200, RIME—DH5E 2.2 kb
LAT (20 M A 223800 o FRATTR HIAR Ak S
YLk GFP () FokL pEGFP-N1 1 25 JFok 3k [z e
REYLUR BRI YL 24 h i BIAT I GFP %35, 48 h
KB E i, FEYLRZ) 70%-80%, 96 h JEAAT L
GFP ik, RBUEWE LI 2, HA TR 4
RT-PCR il ] WLy 2.2 kb B4R 4405, [HAs
L FIARAL I TORs S 5 i, i — 2] &
H TR AESEE A Hela 405555

SR YL ANREERR 2 d 5 EE A TR A A0 G i
JEE A W e T2 Boki2H (P<0.05), 3 d Fil 4 d JGE4H
JOR 2 200 b 354 5 R B I v A A B2 R 2 I
R4 (P<0.01), #/R 2.2 kb LAT A2 k40t s
PIVER . HANITLT, 2 dLanffis I3 32 252,
DA Ak H 20 s Johr 2H 4B TE T B A B ik
(5 37 °C T4 LbER, P 3<0.01), H4H i d14m
ML 3 TR (5 37 °C T4 bR,
P>0.05), #/5 2.2 kb LAT A 85574 N S0 24 it
PATE ] o TR AEM B ATAE T LB R
TEFNFFSL M BRYL ALH 2 —, e AL it
HESE AR LA LS En g T, HSV S H £
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R TRED], 40 US3, US11, ICP278 0% (H
RSB HETER EE R R R PR SRR, 37 °C T4l
i % A AR (2 2%—3%) TR T2, A R0 U 4 it
Ve R = (B e W iy v O e
Yoz FURL AL s/l 3 2.2 kb LAT AR
PRI T AR

2.2 kb LAT Jc#% ERAE AL AT g 5 H 3R
REHA K, 2.2 kb LAT %44 3/~ ORF, Hif T4k
IR AT 55 2.2 kb LAT-ORF JEP () B A% A
% N\ Vero 2L, & 30 RE S ) 4H L Fr) 14 GE R
P EE Z BTSN HSV LAT-ORF 7EIEH
TR AFIRE M, M 2.2 kb LAT 1] g it H
fhigsfe K VR TS, AW &I LAT mE
SRS A, K B A e R T,
AT S 0 200 ) 36 5 o [l AP X 5 HS V-2 # 3 PR AH
IR HSV-1 BIRF5E R & B, HSV-1 &1 2.0 kb LAT
TERICT RETETE Hsp70 Ik, JHE—FhE A
FIBTRT- B o HSV-2 A1 2.2 kb RTEAF1E LiAHL
il ¥ T UE S

zg LRTR, FATH pcDNA3.1-2.2 kb LAT &
BRI F A Hela Afiffdr, #i%] 2.2 kb LAT 4%
S, BRI 2.2 kb LAT HAEIEAN IG5, w5515
PN S AN BGPTSR, SR
2.2 kb LAT AJfELE HSV-2 JAR ARSI AL v 4 4%
VEFE, BARVE RN RIHLERIAT s E— 05T o

2 % X u

[1] Watson Jones D, Baisley K, Rusizoka M, et al.
Measurement and predictors of adherence in a trial
of HSV suppressive therapy in Tanzania[J].
Contemporary Clinical Trials, 2009, 30(6):
504-512.

[2] Hill JM, Patel A, Bhattacharjee P, et al. An HSV-1
chimeric containing HSV-2 latency associated
transcript (LAT) sequences has significantly
reduced adrenergic reactivation in the rabbit eye
model[J]. Current Eye Research, 2003, 26(3/4):

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

(3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

219-224.

Margolis TP, Imai Y, Yang L, et al. Herpes simplex
virus type 2 (HSV-2) establishes latent infection in
a different population of ganglionic neurons than
HSV-1: role of latency-associated transcripts[J].
Journal of Virology, 2007, 81(4): 1872-1878.
Alvarez AL, Habtemariam S, Juan-Badaturuge M,
et al. In vitro anti HSV-1 and HSV-2 activity of
Tanacetum vulgare extracts and isolated compounds:
an approach to their mechanisms of action[J].
Phytotherapy Research, 2011, 25(2): 296—301.
Goldmeier D, Garvey L, Barton S. Does chronic
stress lead to increased rates of recurrences of
genital herpes--a
psychoneuroimmunological evidence? [J].
International Journal of STD and AIDS, 2008,
19(6): 359-362.

Ozawa S, Eda H, Ishii Y, et al. The herpes simplex

review of the

virus type 1 BgK_ variant, unlike the BgO, variant,
shows a higher association with orolabial infection
than with infections at other sites, supporting the
variant-dispersion-replacement hypothesis[J]. Journal
of Clinical Microbiology, 2007, 45(7): 2183-90.
Esaki S, Goshima F, Katsumi S, et al. Apoptosis
induction after herpes simplex virus infection
differs according to cell type in vivo[J]. Archives of
Virology, 2010, 155(8): 1235-1245.

Deruelle MJ, De Corte N, Englebienne J, et al.
Pseudorabies virus US3-mediated
apoptosis
production[J]. Journal of General Virology, 2010,
91(5): 1127-1132.

Gillis PA, Okagaki LH, Rice SA. Herpes simplex
virus type 1 ICP27 induces p38 mitogen-activated
protein kinase signaling and apoptosis in HelLa

inhibition of

does not affect infectious virus

cells[J]. Journal of Virology, 2009, 83(4):
1767-1777.
Javouhey E, Gibert B, Arrigo AP, et al. Protection

against heat and staurosporine mediated apoptosis
by the HSV-1 US11 protein[J]. Virology, 2008,
376(1): 31-41.

FIAIF, #7524, HSV-2 LAT ORF21 Vero 4l

A 263k A e 3], AW B R @ 4R, 2010,



HB A A HSV-2 1 2.2 kb PR AH 8 57X Hela 40 Af A5 etk iR 52 1 1305

[12]

[13]

3:160-163.

Derfuss T, Arbusow V, Strupp M, et al. The
presence of lytic HSV-1 transcripts and clonally
expanded T cells with a memory effector phenotype
in human sensory ganglia[J]. Annals of the New
York Academy of Sciences, 2009, 1164: 300—3004.
Shen WW, Sa e Silva M, Jaber T, et al. Two small
RNAs encoded within the first 1. 5 kilobases of the

herpes simplex virus type 1 latency-associated
transcript can inhibit productive infection and
cooperate to inhibit apoptosis[J]. Journal of
Virology, 2009, 83(18): 9131-9139.

[14] Atanasiu D, Kent JR, Gartner JJ, et al. The stable

2-kb LAT intron of herpes simplex stimulates the
expression of heat shock proteins and protects cells
from stress[J]. Virology, 2006, 350(1): 26—33.

RY AR R RY AR RY RY RY) RY oY RY RY R RY 7R RY RY R RY 7R RY) RY R RY R RY RY AR RY) Y RY) Y 7R RY) RY R RY 2R RY Y R Y R RY R R RY 7R RY) RY R RY R RY) RY R RY) R

TE FE E N

1 HENTS5EEIEE

CIRUZE Y 4 )R th o E R B A i 5 e A b B A W 2 20, DA 04 0 FH R oT e AR B3 5 1 FH
R ERLGEMFAIT]. AN Tk . WFEREY 2 . RIRMAEY# . SEREY . Ll Ew* . &
an A BEMEYS . RCEY . BRI . s BRI | AU AR AU ) ORI Y R
FElAEHT AR E, DUABE YA B s F A, B MR E A iRy . Lt 55 AYERE | R EE
. ZRPEE . BeASRERCR R . BATIER . BEILR . BRIks . R, SIRAE,
2 ®BRwAX

ehamtg B FEIR HIFE T hitp://journals.im.ac.cniwswxtben, A EZ IR X, 8 — R ERHE ST, A 4 5,
SRIGHR RS R HE5c i, WL DT8R . AERRZIA,

Ve WAZAAE Wi . doc #6520 L TR, 1S SCEGR Uit | B 5 A3 — A SCPE B o FURPE A (R 2000 B3R 114 SCA
ARF AR Z I

3 BiEEX

SRAELRIC S ARG, BAETTRE, AR, A
31 R

SCR I RAE MR, SCERGR RN S R EE . I /NEM IR /NT 8 em (), KEIMTEEE N /NT 17 em
GEF),

3.2 B IR L IE
S SR SN BTSSR U HE P 2hfs, RATTRRIGERREZI I, IS5 SCRRT 25 CUikE & A
it 3 ABHEAI, 2T 3 ARSI 3 A, JEin4E s etal.”, YEFLERT . H)5, HFZMAESEIT) . k4, Fl% . 4F
BT, EAME T AT AR, (B thsiE, A4S s, AHRHA . S5 30IREGE AR
225 SRR 2 -
T[] XA, BUFSR, LEF. SARS RN nspld B SERERIFIA[]. AR, 2007, 34(2): 1-3.
[2] Kajiura H, Mori K, Tobimatsu T, et al. Characterization and mechanism of action of a reactivating factor for
adenosylcobalamin-dependent glycerol dehydratase[J]. Journal of Biological Chemistry, 2001, 276(39):
36514—36519.
Kb [3] #ArsR, BiUGs. BUEWSRmAREIM]. duat: JEaUR et 2000: 4.
[4] #&Eds, SKWEL, JrEf, 55 B AY) G RESUEHLBAE R AT, AR IEIEIM]. dtat: O A
#t, 1996: 115-120.

5133 (OE SCHE LR T):
HEWH: HAEWH(No. )
*EHIEE: Tel: : Fax: ; E-mail:

Wik H #H: 2012-00-00; #25Z H #i: 2012-00-00

(F%: p. 1362)

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



