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Effects of human herpesvirus 6B infection on cell proliferation and cell cycle of Molt3 cells
Zhou Feng',Feng Dongju', Gu Bin?, Yao Kun',Li Meng', Wang Jinfeng', Li Lingyun®*

("Department of Microbiology and Immunology, NJMU ,Nanjing 210029;’Department of Neurosurgery ,Zhongda
Hospital ,Southeast University , Nanjing 210009 ;°Department of Developmental Genetics ,NJMU ,Nanjing 210029,
China)

[Abstract] Obijective:To study the significance of human herpesvirus type 6B(HHV-6B) infection on human T-lymphoblastoid cell
line Molt3 and its effects on cell cycle and proliferation. Methods: HHV-6B-infected Molt3 cell morphology was assessed by a
inverted microscope. The fragment of HHV-6 U22 gene in Molt3 cells was amplified by PCR. Expression of HHV-6B late protein was
examined by the immunofluorescence assay and Western Blot. Cell proliferation was measured by MTT assay after HHV-6B infected
Molt3. Cell cycle analysis was evaluated by flow cytometry. The mRNA levels of cell cycle related protein were examined by Real-
time PCR. Results:Molt3 cells infected by HHV-6B showed typical cytopathic effect at 48 h post-infection. HHV-6 U22 gene was
detected by PCR. HHV-6 late protein was positive in infected cells by indirect immunofluorescence and Western Blot assay. MTT
assay detected that HHV-6B infection inhibited the proliferation of Molt3 cells significantly. Compared with the uninfected cells,
percentages of Molt3 cells infected by HHV-6B were increased in phase G1 but decreased in phase S and G2. The mRNA levels of
cyclinEl were decreased after 48 h post-infection, however,the mRNA levels of p53 were significantly increased after infection.
Conclusion: HHV-6B can infect the Molt3 cells,lead to typical cytopathic effect,and inhibit cell proliferation and make the cell cycle
stay in phase G1.
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NIEZHFE 6 A (human herpesvirus 6, HHV-6)
JE—2EE )M B 40 B G XUE DNA J R, T 1986 4F
FH 2 FERAAE FPC Y Salahuddin 6078 S8 A ELH 4=
L AIDS JEE HYSME IS AZ A b o AR 3 s
T B RDSIRTE AL, ARG EE S5 4 22 S AT n]
Sy A B IRRIERL, (RS GS U102 I
7291 HHV-6 TEA& P ]G 2 M 21 {5 S fgrakn)
JEANE M A% M (peripheral blood mononuclear
cells, PBMCs)H ) CD4*T Zfifd . HH V-6 J5 & JERge—fit
RHEAE 6 N ~2 Z 4L, HIRTER NS K
TR, HRATAH HHV-6 22240 JLEIZ w1,
IAEBFIE R Y] HHV-6 5 2 K PEREARAE 25 hAlx fifr 22
RGP B B R A B A SR S
il ) RO I, W s R A Y
HEFF (0 8 205 A 7905 it /b HHV -6 2 —F g A
K eE, H DR7 FE HATRALRE Sy, R 5 N 26
Z2 T MR ANtk EL9R | P I R 2R R | 1 T e
AR ARBFFEAERSNE ST HHV-6 B Molt3 4
PR FRFY HHV-6 YL XS Molt3 20 i 358 A1 4 i
JESARI R

1 #RFsEE

1.1 ##
111 J&adetm il

HHV-6B V% 729 Friftkiy A 95 E ATCC, A
JB%HT I FR Rt T A S R AR e . N T IR At
F Molt3 AR,
.12 &K HA

G4 I35 A RPMI-1640 532350 F 2€ [ Gibeo

sl IR A BN T FBEE253 1], 12 500 U / 2 A8
MEEZ (phytohemagglutinin, PHA) W H )™M 5 A= 4k il
i), 10 mg / 37, 112 W A 3E[E Peprotech A F] . Atk
EL 40 53 B Ficoll 8 [ R ELE A H] . HHV-6 B
W gp60/110 B 55 [ P AR A il 2 K Chemicon
International A\ H] .
12 Fik
12,1 JmdEdetmfin ey i

IR /MBS Ficoll H T BT M2
AMZANN, 7% 209 4RI PHA 20 wg/ml 112 10
U/ml 1) RPMI-1640 5555 IRAMIECA 2 x 106 4>/ml,
T 37°C 5% CO, LT 48 h, 4 PHA T
JBHT LB A% AR R B R R 1 x 100 >/ml, 427
HHV-6B J 75, RFRTEEE WG T US40 Mo A2
HERE 24 20 L5 72 85O0 e AR, WSO TR G 40 i B2 I

H, REGMERI R, SolsE L, o045
wm SRR LA sR T, RO SR ST 4E Al
. LI MOI=10 J&¢ Molt3 M5 , 76 10% 34 1M
15 ) RPMI-1640 R B 3%
122 @mpets AF I

Molt3 45 T 6 FLARr, FAL 2x10° 2,
HHV-6B HHEE L MOI=10 BRYA0M , 43500 7E 5 71k
Yk 24 48 h e WA T LS A At %) 200 AR AR R
JHRE,
1.2.3 DNA #5423

1 DT HHV-6B JEUL 2 RN A SR L2
YL DNA, Wk 6 FLARFP A ZHAE, PBS Uk 2 Uk,
300 wl TE F1 15 wl 10%SDS, IR%),37°C/K¥ 1 h,
M K, TAEHREE S 100 wg/ml, 55°C/KIE 3 h, fil
SRR AT AN SN, RN 2, 12 000 r/min
B 10 min,ﬂ%ifﬁ*ﬁ/\??@ﬂ@%‘b%ﬂpo HE
RAER 1 IR GMA 1/10 AR HY 2.5 mmol/L NaAC Fil
2 ERRIDK OB, Fe5rIRAT, -20°CHTTEd R, 56 2
FAHET 4°C 12 000 t/min 5.0 10 min J55 FIF,
N 75%k5 1 ml,4°C 12 000 t/min B> 5 min 5
g 1, IR, UOUE RD A R 40 5 DNA A
60 wl TE it
1.2.4 PCR %% 2af+ HHV-6 DNA

DL B3RS DNA Sty 1% HHV-6 U22 A&
W, U22 519F5). EliE514) .5 -CGCTCGGAAAG
GAAACATTA-3", N34 .5 -AAGTGGAACTGCTT-
GGTGGC-3', B-actin 51 ¥)F4 . LIiF514) .5 -TG
GCACCCAGCACAATGAA-3, #5149 .5 -CTAAG-
TCATAGTCCGCCTAGAAGCA-3" ( FIFFE /A )
Ao PCR SN A% : 94°CTANE 5 min; 94°CAEME
30 s,55°CiE K 1 min,72°CHEfH 1 min, 3£ 30 MF
R 72°CHEMH 8 min, PCR F=¥148 1.5%Bi is e
TS
1.2.5 a4 % 9% % R Am HHV-6 & & KA

HHV-6B J&&JL 48 h J5 , AR B YL 21 AR IR e 24
YA, PBS Uk 2 ¥k, I R (33% 2B i) poly-L-
lysine) AbBE 2 I H 4% 22 5 H RS [ 22 30 min, PBS
Pk 3 K, 1%BSA M 1 h, InA 1:50 # B —
Pt 100 Wl FEIEA L, 4CF LR, 5 2 K PBS %
3R, A 1:50 TR — 4T, 37°CIF A 1 h (L),
PBS ¥k 3 W, gz spr -, A SO0 B
TSR,
1.2.6  Western blot #- HHV-6 & & ¢ £ ik

IWCHE IR YL A A SR YR e At , FhdR B s o
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17 SDS-PAGE Hiik; HLyKSeEEMIBERSL 74 2 PVDF
[ ; ¥ PVDF IR A 5%MBERG kv i vh 2 iR 2 A
1 h; JA HHV-6 BEHIEE [ ¢p60/110 R ygfEHLiA,
4°CiH R TBST Yk 3 Wk, IMAZdL, ZEEFEF 1 h,
TBST %t 3 K, ECL B3, E.
1.2.7  MTT EAm| 2 fe 3% 74

B Molt3 #iiffa ) 1x10* 4~/FLIEFP T 96 LA, 6
AEFL, HHV-6B Ji#E Lk MOT=10 JEGL 4, 7 BI7E
JYYJS 24 48 h 4T MTT K&, AFFLAN MTT 20 pl, 4k
ZE3EFE 4 bW B, BEALIN 150 wl DMSO, i
1 10~15 min, BEFRICFE 550 nm AT 45-FLEY

WG
1.2.8 R 20 R4 M) 2n A8 )5 2R
I TR YL IS 24 .48 h IS Xk 290 o 1%

YeAfE, 2 000 r/min #5.0 5 min, PBS ¥k 2 K ; 2515
JA 70% .1, -20°C[E & 20 min Pk I ;2 000 1/min
B0 5 min 2R EE, PBS KAK 15 min;2 000 r/min
B 5 min YA, A PT 3265, 8% 30 min J5
Tt LA A I 43T
129 $EuF % K ZF PCR FH4A N cyclinD1 . cy-
clinEl #= p33 #94a%F &k ik
PRGN RNA, S’ DNA |
S DEEE R PCR 3741 cyclinD1 cyclinEl FlpS3 J
o cyclin D1 #5149 .5 -ATGTTCGTGGCCTC
TAAGATGA-3", N 514 .5 -CAGGTTCCACTTGA-

24 h

Mock 2H

HHV-6B B H

48 h

GCTTGTTC-3', cyclin E1; 5[4 .5 -ACCGGTA-
TATGCGAC ACAAGAA-3" | F % 51 ¥ .5’ -TCA
CATACGCAAACTGGTGCAA-3', p53. FiiF5|4y.5'-
AGAGCTGAATGAGGCCTTGGAA3 , FiEg| 4.5 -
GAGTCAGGCCCTTCTGTCTTGAAC 3’ B-actin 5 [#[F]
124,

P854 .50°C 2 min;95°C 10 min;95%C 15 s,
60°C 1 min,40 MEFE;95°C 15 5,60°C 30 5,95C 15 s,
DL B-actin SHNZ i 3 AL, B2 Ce B, 18R
1B, H2 IR 245 P TAR N A 1
13 %itsss

K SPSS10.0 Geit-HaAd:, 852 S e A5 245 R
PIYIEL + bR (X = s) Fon, LR ¢ K
59,P <0.05 WEFAGITHE L,

2 5 R

2.1 HHV-6B %% Molt3 J& B I3 A 44 4m )i
RN IE B 15 5% 10 Molt3 41 il &5 B . HHV-6B
JEYY 24 h RO AR PR, B 48 h JE I
)20 B AR RN, 200 R K, 28 AR B | 2 SR (1A
e
2.2 HHV-6B DNA f&2a e b 69 % %
) HHV-6B J& YL i Molt3 4 fifd 5. DNA A AR
P4 U22 FE A PCR 77 4 28 B NG W B8 1 FEL Uk 7T DL
194 bp &b BT 5547 (B 2) . ¥ PCR 7=y 745

1 HHV-6B Y5 Molt3 4l 252 1L (x200)
Figure 1 The morphological change in Molt3 cells after infected by HHV-6B (x200)
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K5 GenBank 731 HLAL R A 100% , ESZZ0
JRYYRTE T, A T HHV-6 U22 KA,

1 2 3 4 M (bp)

—2 000

—1 000
—750

—500
—250

—100

M:DNA 23T b1 DL2000; 1, Xt HE 404 1% U22;2 . HHV-6B
YA RS U22;3, %HIRANY " B-actin ;4 . HHV-6B 841§
3 B-actin,,

B2 HHV-6B J&Z Molt3 4HfL)5 U22 F B-actin ¥ 1 7=
B HL A R
Figure 2 PCR amplification of U22 and B-actin gene in Molt3
cells with HHV-6B infection

2.3 HHV-6B %& & f& Molt3 #m it M 89 & ik
SR E  WOEE I 4 S R A i, 205
1 BE 5 G 1E F1 Western blot 6 0 995 5 M6 81 &5

A Mock 2H

HHV-6B J#&YeH

gp60/110 7EAffI i FRik, 452 ILE 3, HHV-6B &
JEYL AT HHV-6B & 13535 , HHV-6B &% Molt3
AR 1 gp60/110 KiE3KiA, KW HHV-6B
ARG Molt3 4l Jf7E ik | B, DIt
S EE ZAH , SR R ORI
2.4 MTT & &m & HHV-6B % Molt3 #m A3 74
oA

S T 5T HHV-6B J2% 24 X 41 Jf 3 58 1) 52 i)
X R 2H F11 HHV-6B J2% % 2H 40 Jd 23 ) 2k 47 MTT 6
M, 255K L0H HHV-6B JE YL B B30 H T Molt3 4f
MB35 (P < 0.01,n=6) , ELINHI/EH EA i E
HOiPE (L 4)
2.5 HHV-6B 2 Z5F Molt3 2m it ) B #E 42 69 % v

3 T T 21 L A A o) 4 FH 5 R 248 1 S0 7
AT e HEfE HHV-6B X4 i J& 3 (4 52 me
it SRS I T 40 B 0 %) 3 A T O 5 SRR
WG REEYE Molt3 4L, 40 S5 2045 5 %) BR 2H A
Fo B EH 22 5, G AN bL R B 25 &2 | S B
G2/M W14niisi/b, R IA4N A ITE G1 IR, H.
TR RH S AT B Rl (] SA~D)

T AR 5T HHV-6B JERYL S EM M G1 #

B

HHV-6B B4

Mock 2H 24 h 48 h
i, 110 000
5p60/110 e m— 00 000
B-actin - 42 000

A EHEGRESE A Molt3 4N HHV-6 BT gp60/110 HIF1K(x200) ; B: Western blot #:1 Molt3 i HHV-6 IR gp60/110 FYFX,
K3 HHV-6B & 17 Molt3 AU N 1)1k
Figure 3 Expression of HHV-6B late protein in the infected Molt3 cells
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[0 Mock 41
# W HHV6BEYH

]

NS}
1

D(550 nm)

24 h 48 h
P4, *P < 0.01(n=6).
4 HHV-6B Y% Molt3 X2 i #4511 2 0m)
Figure 4 Effect of HHV-6B infection on Molt3 cells prolifera-

tion

REA A S A, FRATTHE AL B RNA SF47 R 5k | 38
it real-time PCR X§ G1 H] ¥ ¥ A+ cyclinD1 cy-
clinE1 #1 p53 ) mRNA #4740 (& 5E), Cyclin
D1 mRNA 7K V-4 i) ] 55 22 % A %, CyclinEl
mRNA 7£ HHV-6B &Y% 24 h FFIR N IE, &Y 48 h
J& mRNA K& ARG ALY 0.85 1, 22 5+ B 3 (P
< 0.01,n=3);p53 ) mRNA /K, JB&YL 24 h &R
JEYLLH Y 2 4%, J% 72 h ik 3 %5 LA |, W HHV-
6B JE L i Molt3 41 M3 5 , 5= 40 it SR 48 G1 BHL
e, FAE FBLHI AT BE S T cyclinEl F1_E 3 pS3 &
AKX,
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6 JRYL 5 cyclinD1 cyclinEl Fill p53 mRNA
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SERIAR A

AR (ML HL#E, *P < 0.01,n=3),
Mo 247 ff ) 3 1

Figure 5 Induction of aberrant cell cycle progression in HHV-6B infected Molt3 cells

%

3 it
HHV-6 J2&—Ff 51 5 1% 5 52 410 1] F0 45 0 15
7, AT LLGE ] TL-12 7= A:130 S2md 28R i
4D S SRR A LA A i £14) 2 7R U5 A Ty 2k e B
RGN, WITFEAR NS KRGy A9k
I HHV-6B BG4 AT LIANH] T kA R Molt3 14 5H
FE T2 4u i AR A 7E G1 #  HHV-6B 7] BEA X
FRHLHIRELET T HHV-6 £ 5P T 40 A s ey 15 M
M T 18 FE RO EE SR OV, At A i i
1F 3 20 M FT DAHSRION, T 40 B 8 28 5 VR FH e Pk
HHV-6 1,7 71 FH 248 L J0 300 LV 5 s Sfe a2y 2k T
) IO
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SO RERR [, AT LAVE A sk Rl o AN 4 it s S99
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Tax 25 B H4 54 T NF-kB i cyclin D2 F1 Cdk6
PR IRIE N A 1k T A SR i A AR, A

FRE BRI EE Vif R L BT pS3 iz LRI
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