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RTA HAAFAE B0 BI AT A7 850K A T AR
(1) KSHV Fl MHV-68 % & J 7 3 N 4 figt jg e oo,
¥ g i KSHV A1 MHV-68 42 3% & Wi “ 2> 1 JF
K7 PIEHTST RTA BIShaexs T 7 s 28 0 55
SR RIRES I AU R EZAEH . X T
KSHV RTA R, HEZDREE T AP T
1, BN 2 590 5 i 3R D 24 & A DL Je 2 530 K
o [ B IS DR (1 2 sy 12,

MHV-68 [¥] RTA & %2 tH ORFS50 i K BT 4
fif, A1 KSHV —#£, MHV-68 [f] RTA & [t 7] LA
B AR SR RIS ARG, Hale i 2
AN S 21 3B 1 AN ] 5 VEIESE RTA 4K (1 4E MHV-68
() PTG o R v R A AN AT B (1) 4 R, R
I, HHTX RTA 8 E 3 MHV-68 22 55 K &
ISP RAAYLEE T A Z, CHRIESZ RTA WM
FER A P4, B ORF57 Al ORF72U6,  Hi 4K
RTA XX PIANEE DS 5 201 XA FH X sk L 4631,
RS A DX, BARAE I PLI IR AN i
. AT ZHTIBESTUE SE RTA Rl b B 245 4 5L
SN TCAE T S LR L %, % — AN
") RTA 4545 7 5(RRE-B)'S.  fEARRFH, FRATTH]
A B %5 1Y RRE-B J¥417E MHV-68 J: K21 I
HEATEOS, BT — A AT — 2 R A R P
Y| 3 fir 4 & ORF9p-RRE, #] 4 # i+ 7 RTA 5
ORF9p-RRE MHHAEHIHLE], UESE RTA il
ORF9p-RRE F #2455 M ™ i S R I e 5.

1 HMRFITTE

1.1 ZAREtESE

N B4 293 T 4 BUSEF4E 4 e BHK-21
N ROV AT 4R 40 i 3T3 BRI T ARSI =, K%
T& 10% 19 K35 G 2F 135 (Hyclone A ), 1%7 %7
# / 4 % & (Invitrogen 2> 7] ) [} DMEM %5 7% J&
(Hyclone A, H T 5% CO, Bi =M N, 37C
BrE.
1.2 FRAHE

pORFOP Jit ¥i & F 51 ¥ 9pF: 5" GAC GCT
AGC GCT AAA CCT CTC AAG CAT CGC 3’ f1 5]
) 9pR: 5" GAC AAG CTT CTT AAC TCG AGA
GGG GGC GAG 3’, LI MHV-68 J i 5k K 41k 4
B, £ PCR J74 19 ¥ H v b 22 0okl pGL3-Basic
) Nhe 1 F1 Hind I B V) £7 552 1] . pORF9PARRE
TR DA B A f AR 1 7775, LA ORF9P Jv
BN BRI, A E S Gk

9PAR: 5’ TTT ATT ATT CGT CAT GGG GAG
GCC ACT AGA 3’ 1 9PAF: 5 ACC CCA TGA
CGA ATA ATA AAC TGG TTT CTG 3'. EAF5E
Je K 418 R B 22 50k pGL3-Basic (1) Nhe 1 1
Hind I EE VI 552 1.

J5 % %3 Bk pET30b-RDBD 2 LA MHV-68
BEREDRA IR, 42 PCR  ORF50 M PRS0 1 4H
I3 30 AR A ) ORFS0 3741, JE¥ v &
JFURE pET30b [ Hind I A1 EcoR T B V)47 55 2 T8,
JiTH %1% E-RDBD F: 5" GCG AAT TCG ATG GCC
TCT GAC TCG GAT TCC CCT TCA GCC GAT
AAG GAC TGG CAC GGA TCG AA 3', E-RDBD R:
5' GCA AGC TTT TAA GAC AGT CCT GAA AAG
ACC A3,

1.3 WERAEMREERRS

WU ¢ F AR 15 L R ZL(E1910) F N 2 L
X W96 6 K pCMV-RL (E6271)I [ Promega
AL 24 SLEF IR AR FLAN B FE 2 100 ng #2255
K, 1 ng 2R AR 5 BE R 3048 pCMV-RL LA /¢
20 ng pCMV-FLAG-RTA (%5 4% 5 LA A5 SR kb 55 45 4%
SRR AT, #9k 24 h 2 )5, 41M0LL 1xPassive
FR S M (Promega 23 F)) & i 2% 20 min J5, LA
TD-20 luminometer (Turner Designs Instruments)
ATRUH AT . FEASFE i B 2% RTA OS5 % 10 1%
i 8 . (pCMV-FLAG-RTA 0% ¥E 5 K ~F /
pCMV-FLAG-RTA #iif N Z /K1) (pCMV-FLAG
TEFER K /pCMV-FLAG 0% A 27K F).

1.4 ZHHREZIRER

W C AL FEAN i, T4 PBS PR 1 IR, A
1 ml B3 EUK A(10 mmol/L HEPES pH7.9, 10 mmol/L
KCl, 1.5 mmol/L MgCl,, 0.5 mmol/L DTT, 0.5 mmol/L
PMSF)J g AT 78 /- Fa A, VK FJ3CE 15 min.
I 5 WINP-40 JHEI 248 € 10 s Z )5 4°C 3 000 r/min
B0 1 min, 3 EVE. O 1 ml Z B EBUR A BB
VIVE 2 ¥, 4°C 3000 t/min &0 1 min. F L35
BN 3 B % 4 BUK C (20 mmol/L HEPES pH 7.9,
600 mmol/L KCl, 25%H i, 1.5 mmol/L MgCl,,
0.2 mmol/L EDTA), 4°C J# %! Jig 15 min. 4C
13 000 r/min &.0» 15 min, WA FiE A 40 2 3R
Y.

1.5 EEPFZPE 7 B IKSLIE (electrophoretic mobility
shift assays, EMSA)

¥ 5 ng HORZEEE YD, 2 wl A EbRic e
1 pg poly-dl:dC Fl 4 pl 5 x &5 A& 2% U % 87
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IKEC AR 15 wl, ¥K EWFE 30~40 min. #7idk
TR, WK 5 g 1, 4 ul
S5 G GNP 2588 KL AR 12 l,
UK EWFE 10 min J5 NN 2 wl CAR i i ER £ A
1 pg poly-dl:dC, VK LW H 30~ 40 min.

ST G ) 6% F 22 1k 2 A Ik TG Mg ek I, A
0.5xTGE HL¥KZEri 1 LA 90 V 1H H Tl L Pk 30 min.
Redhitr RN SERE SR, N EFERIE, FooriRA) G
FFE, 90 VIEEHIIK 1 h. HIKS H S, LL 300 mA
TERAE N 1 h, BEEEEH, 4G b, T5%
ANEAC AT G, A B P P 30 min 5, 5
B, R A SRR 15 ml 855 F R0
e R NV I E 40 min. DU PR R GRS
R, BER 10 min. BES SNSRI
W2 RCIRY), W WA
1.6 # & K % & T i€ £ ¥ (chromatin
immunoprecipitation, ChIP)

WA AR 2 Bl o R AT 15 ml B0,
TN FE Aol 29 B TR 3 1%, 76 37°C 22 B 10 min.
B0 JE 5T B3E PBS YRR S, K 1 x 10040 i i A
200 wl Z4# 2% M (50 mmol/L Tris-HC1 pH 8.1,
10 mmol/L EDTA, 1% SDS), & T-vk_LZ4fi# 20 min.
| FH 75 B WA (sonics), 70% B %, 2 min, §T
W3 PRI 4H . 2 i G B ¥ (16.7 mmol/L Tris-HCl
pH 8.1, 0.01% SDS, 1.1% Triton X-100, 1.2 mmol/L
EDTA, 167 mmol/L NaCl)# ¥ i B¢ 10 £5, FHEAE
4C, 13 000 r/min 250 15 min, HX_F 35 DL S0 s
DUBESZES . FEL 20 Wl i AR, B BiE A
—Pu)a, 4C ISR, RN B I L
A CREAT TiLd] 117 Protein G Agarose, ‘BT 4C
V&2 2 h. 2000 r/min 5.0 2 min J5 B RIEVIER
HW). KRR ER 92 71 (20 mmol/L Tris-HCl
pH 8.1, 0.1% SDS, 1% Triton X-100, 2 mmol/L
EDTA, 150 mmol/L NaCl), & #h2% /(20 mmol/L
Tris-HCI pH 8.1, 0.1% SDS, 1% Triton X-100,
2 mmol/L EDTA, 500 mmol/L NaCl), Z1b8EEWE
2% 1% (10 mmol/L Tris pH 8.1, 0.25 mol/L LiCl,
1% IGEPALCA630, 1%/l HR(H1#E), 1 mmol/L
EDTA)AI 1xTE ZZ ek 1 1K, H% 5 min.
[ ORFFFES 4°C . IIABEME AT Ve, RRIK
250 wl WAJ 15 min, 2 RUEMEHEAT 500 pl. 500 pl
PEBE R I 20 wl 5 mol/L ) NaCl, 8T 65C
4h. JMA 10 pl 0.5 mol/L [¥] EDTA, 20 ul 1 mol/L
Tris-HCl pH 6.5, 12 ul 10 g/L [ A K, 45C

WEE 1 b JHARE /&4 /5L DNA, 70%
LTEVEE: DNA, ARG T FH 20 pl 2800 7K i i
DNA, JfHL 2 wl #&hr#ifA R AT PCR 734, BT
51 % : ChIP-9RRE-F, 5 CCA CCC CAT GAC
TCA GAC ACT 3’, ChIP-9RRE-R, 5’ ACT CAA
CAA AAG AGA GCA CAA CA 3'; ChIP-ORF65-F,
5 GTC AGG GCC CAG TCC GTA 3' ,
ChIP-ORF65-R, 5’ TGG CCC TCT ACC TTC TGT
TGA 3’; ChlIP-actin-F, 5’ GGA CTT CGA GCA
AGA GAT GG 3’ ; ChlIP-actin-R, 5’ AGC ACT
GTG TTG GCG TAC AG 3'. § ¥ &5 o) 5 FH 35 e bl
BB LK M %E PCR 1445 3.

R R

2.1 7 MHV-68 £ X 4H7E7E RRE-B REF7

A2 W AR S A ok, MHV-68 9 # 11
RTA 4 (0] LU ik 845 4 10 07 20 1 5 2
AL A 3 7 X 45 () RTA % 3 76 £ (RRE-B) 3E 1M #0375
LR st R % 8 19 RRE J7 %1 £ MHV-68
SERGLYE N AT R A L, R I T SE R 4
19 071~ 19 096 ntI% R v Be 5 RRE-B 1 [R5 4
FEIEE] 78%. 43HTILAE MHV-68 %& K41 I F i i
TR IT RO HE(ORF),  KBLIZAZ IR v B T
ORF9 #ZUAAT A 5 -60 bp I ER Y. 36T ik
P, HI5 RRE-B &% [FYEPE. 47T ORF9 113
XA, BAMRBEAL T 19 071~19 096 nt [ 1%
TR F A/ S RTA X} ORFO H: R sk (0%, JF
¥ Hfir 4 & ORF9p-RRE(/& 1). H:F bR ¥, Xt
ORF9p-RRE 1% )74 RTA [WAHEAER AT T
5T,
2.2 RTA BI1EATF ORFI B FXIG AT B
BUETEREER

FRATTTE 56 R FH R ¢ 't 32 Wl i o ik DS R 490
RTA %} ORF9 ¥ )53l 7 & 75 B AT WG R ) itAT 7
WE5T. L ORF9 # B 4R A7 £ ATG 2 L&Y
800 bp i [H (1) 4% 18 v B4l A\ iUk pGL3-Basic 1fif
Kzttt Bk pORFOP( 2a), #4iZJ5UkiFl RTA ik
5ok pCMV-FLAG-RTA L 4% 4% NIH3T3 41, @
ARG W0 5 s 2% R DR 0TS (1 7K1 AR 2 RTA &
73565 ORF9 Ji 8l 7 DX Ik B AT S WG Ve . 725550
Hr A ] MHV-68 95 2 ORFS7 JE X 3 3h 11 R BH T
I, %A B 7 X I SE AT B RTA A3 2005 e,
SEIG 4 R oK, RTA BEWS 12 3% WS pORFOP [1)7%¢
25 Wl Ik PR e S0l 800 £, 17y BH 14 X B pORF57P
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WAL ECh 400 A5 2. AENSERREAPERI I, #0 UESE T /EMRSN RTA @i 1 T ORFI )3 8 11X
& pGL3-Basic FIWOG 5 XN 3 A 224 (8] 2b), ST A7 R0s e B i e =%

16 500 17 700 18900 20100 21300 22500
| | 1 | | |

| ORF8 > | ORF9

5" TCAGACAQTTTIAAAAACTAATACTTT| 3’ ORF9p-RRE(nt.19 071~ 19 096)

5" ATAWACACATICAAAAAIGTAATACTTT 3" RRE-B(nt.26 675~ 26 701)

Fig. 1 Schematic diagram of the location and the nucleotide sequence of ORF9p-RRE on MHV-68 genome
The ORF9p-RRE is marked as a filled rectangle on the genome. A comparison of the sequence of ORF9p-RRE and RRE-B sequence is shown with the

conserved nucleotides in boxes.
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Fig. 2 Analysis of the ORF9 promoter region of MHV-68 using a reporter assay

(a) Schematic diagram of ORF9 promoter fragment of MHV-68 and internal deletion of the same region. These fragments were cloned upstream of the
firefly luciferase coding sequence in vector pGL3-Basic and named ORFIP and ORF9AP, respectively. The MHV-68 genomic coordinates are noted for
each constructs. (b) Transcriptional activation of ORF9 promoter fragment by RTA. pORFIP was co-transfected into NIH3T3 cells with pFLAG-CMV2
or pCMV-FLAG-RTA in the presence of a control vector, pRL-CMV, which constitutively expresses Renilla luciferase driven by the cytomegalovirus
immediate-early enhancer/promoter. Fold activation of the promoter was calculated by comparing the normalized luciferase activity stimulated by
pCMV-FLAG-RTA to that by pFLAG-CMV2. pORF57p, which contains the ORF57 promoter of MHV-68, and pGL3-Basic served as positive and
negative controls, respectively. The data were compiled from three independent experiments with the standard deviation shown. (c¢) and (d)
Transcriptional activation of ORF9P and ORF9AP by RTA in NIH3T3 or 293T cell, respectively. The experiment followed as described above. /:
pGL3-Basic; 2: pORF57P; 3: pORFIP; 4: pORFIAP.

2.3 ORF9p-RRE ¥ F RTA #i& ORF9 BaFH)  {EH, # ORF9p X N [¥) ORFIp-RRE AT T
HREXBER BRIAR (& 22) FE R EE H TR pORFIAP.  7E NIH3T3
RS FEMA R T, RTA nELL/EH T ORFO 41 fid F1 293T 40 My % N4l e & b, &l T
JA BT XIS U . A TSN Ti%  ORF9p-RRE 12K J5 RTA X} ORFOP (1) 3#3H 1 1t .
X 3 P ) ORF9p-RRE 7 RTA gk Wim ik #Erh iy sS4 R 2R, F ORF9p-RRE MHFRJ5, RTA Xf%¢
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s ZR 0 I DR P 2 ST 7 T8 T 1 4 R v o Y
NFE, 5 NIH3T3 402, RTA X} pORFIP ¥
R 800 £%, 1fi % pORFIAP X AT 20 £i5 Ac 47
(R, 1T BH P X 18 pGL3-Basic (K380 £ 204 4
3 fisfidi (K 2¢)s AL, £E 293T 4iJfii, RTA
X} pORFIP [R5 i EokE i 1000 £, %) pORFIAP
FISEANA 30 52547, 1 pGL3-Basic [0S 1551
WA 10 £5(& 2d).  FR25 R UiB, ORF9p-RRE X}
RTA 1EH T ORF9 Ji3 21 DX S T 0 Ui ik A
SR O .
2.4 RTA 5 ORF9p-RRE #ERINEIZLES

DL I 45 545 B ORF9p-RRE 7+ RTA 0% i
RN FPEXEMEME, A THIHRTIA S
ORF9p-RRE Z [H] (1) AH B AE I BLA, FATTEAT T %t
I BEL i FEL ¥ S 56 (EMS A) LAR A ZE AR S B T2 75 g
W E G, B 3a HAEYIEPRCH S ORFIp-RRE
REREE, TRk %78 ORFOp-RRE 4. & K BH T
XTI RRE-B 3% P HIHBAILE K] 3a 1. FI A 564

(2)
ORF9p-RRE probe 5’ GTCAGACACTTTAAAAACTAATACTTTGAA 3’
RRE-B probe 5’ ATAAACACATCAAAAAGTAATACTTT 3’

RRE-B ORF9p-RRE
probe probe
(b) o e
Anti-FLAG - + _ +
Supershift —
Shift —
Free oligos

Fig. 3 Electrophoretic mobility shift assay
of the RTA response fragment
(a) Sequences of ORF9p-RRE probe and RRE-B probe. (b) RTA binds
to ORF9p-RRE probe and RRE-B probe in EMSA. Nuclear extracts of
293T cells transfected with pCMV-FLAG-RTA were used in EMSA.
Antibody to FLAG tag was used to supershift the complexes formed.
The shifted and supershifted bands of RTA-DNA complexes were
indicated with filled arrowheads and arrow, respectively. RRE-B probe,
previously identified by our laboratory, was used in EMSA as positive

controls.

T RTA FikJF ki (pCMV-FLAG-RTA)[{] 293T 4 Jifd
WA SIRET 256 SN Ja EAT BRI Uk . T DA
FIVE R BHPEXS ) RRE-B S A% 52 B (1) RTA 45
H )5 BT R 4 (8] 3b, VK 1), 7E45 G RINAK
A EHL FLAG A% 50k 5, iff FLAG #5
1 RTA BRI L A, AERIKI, Pk
-RTA-RRE-B & &WIMIT# 4 12 T RTA-RRE-B,
DAL L Ok B PP AT S 4 W O, AR LUOBIT % 4%l
(Kl 3b, VKi& 2). EITBAHTEIKE 1 TRt NAL
BRG] DA A R e T R 45T
ULIHYKIE 1 TR 4T RTA 5 RRE-B 45 5%
P A, 2K, ORF9p-RRE 4N 5 ik
RTA )4 BAZ 5 W) S 3 i 7 A2 3T 4% i (K] 3b,
553 UKE = MPTR), MAESS & R VAR R IS
FLAG b2Piib ), 1ZIEB 4 kAT (K 3b,
55 4 VKIEFT R R), IXFEERUESE RTA fE/RSMENS
L ORF9p-RRE K EHER 45 .
2.5 RTA &E54HIBEHEHS ORFIp-RRE Ay
HEER

T4 Mz e b & S fhal sk e, Ae
EMSA S8 L2 26 A G R 7 AR TE R INITE %
oy, THLEFR AR, [, 4 f s B A
e AE AT TG VE J B RTA & 5 ORF9p-RRE H 4%
gitih Ml S EAMAHEERRES
ORF9p-RRE %%

7E%F KSHV RTA B 5, A 0550 44 H I
#4141 RTA #1H N it DNA 4545 41415 (RDBD)
HEAT R A DA A S IR 10, R %) MHV-68 [#] RTA
WFFT A AT (] B A% 2 1A ¥ RDBD HEAT T FL ¥4
Ee B, BATRA AR RIE R, KR IRE
FIAAALH T MHV-68 [¥] RDBD 1 4y % 5 U411
AV REAT EMSA 525, K 4a b CRIER K
RTA #[1LL % RDBD 7w, K 4b WoRalifb )1
RDBD # ., HK/N4h 45 ku. 7F EMSA 525
th, f§iff] RDBD 5 ORF9p-RRE ¥R% %, Hik &
PR TR A (K de, B 2 VKIE); AELEOR
AA B I A FRIC ) RRE-B F BEHEA T 324
T4 R 4e, 2 3 9kiE), P RDBD 5
ORF9p-RRE W 7EARAN R AR e th 4G, Hizdhi &
AN T oAt B s AR
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| DNA binding domain | | Trans-activation 583aa
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(b) . ku ©
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ORF9p-RRE - + +
3 antr |10 RDBD - + g
- 69 Shift —

Free oligos

Fig. 4 Purified RDBD binds to the ORF9p-RRE probe
(a) The 583 aa MHV-68 RTA protein has two functional domains, the N-terminal DNA binding domain and C-terminal trans-activation domain. The
expressed RTA DNA-binding domain (RDBD) contains the N-terminal 339 aa. (b) The RDBD was expressed in Rosette (DE3) E. coli and purified by
Ni-NTA column. The molecular mass of the RDBD is about 45 ku. (c) ORF9p-RRE probe was 3’end labeled with Biotin and incubated with 200 ng of
purified RDBD for EMSA. RRE probe was used as cold competitor to validate the binding specificity of RTA to the ORF9p-RRE probe.

2.6 TERTES
E{EH

IASEEGUESE T RTA #] LRI ORF9p-RRE J7
IFEARAN IR 4. 0 T B LE A P 3 2 Sk e i
HOR T FFEAE AR XN &, FRATTEAT T e o i S
PUVE LU (ChIP). ¥ RTA £ ik i ki pCMV-FLAG-
RTA # N 293T 4l /i, %45 24 h 1 I #5 ik
12 h, W3R40 )5 BE4T ChIP 525, &k PCR
RSN DA A8 2 7 A AH DGR Ry Bl s 1 gl . e
SEIG A T JE K 1gG PLiRYE A FLAG Htik 1 B
PEXTIE. HeAh, BT R ORF6S A4 B-actin
it X A AAELE RTA AEF By, BRI AE SE 46 ik
i) B5F PCR 4 43X AN X 38 19 2% B8 v BEAE A
ORF9p-RRE " M4 [FJ [ PE X . fe s ah R
7N, RTA fERN T Y ORF9p RRE 45 &1 £F PCR
B 38 4y (S, 5 3 vka), hi A GOk
1gG RBP4 (B 5, 55 2 K
). [, X EE ORF65 Fl4H i B-actin % (X 1)
G B A RBP4 . Ul W A0 2 i G 1)
#LN RTA B 5k fig 50 #: 5 R 41 E 1) ORF9p-RRE
g A

2.

iZ#2# RTA 5 ORF9p-RRE HJ4H

Input IgG Anti-FLAG

ORF9p-RRE - P
B-Actin 5

1 2 3

Fig. 5 RTA binds to ORF9p-RRE on viral genome
in a ChIP assay
293T cell were transfected with pCMV-FLAG-RTA for 24 h and
then infected with wild-type MHV-68 virus for 12 h (MOI=1). The
immunoprecipitates by anti-FLAG antibody were analyzed by PCRs
which would amplify ORF9p-RRE fragment between nucleotides
19 059~19 151. A pair of primers used to amplify the sequence between
nucleotides 94 119~94 185 (in ORF65) and a pair of primers used to
amplify the B-actin sequence were used as negative control. IgG was
used as antibody control and PCR performed on total cellular extract

served as input.
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«04) e M E SR HR
3 W

RTA & MHV-68 i £ 24 fif Jik Y W] iy R A 11 T
BRI AT 1, AT DU RO b T ARR
A6 B N A IR gL vo 3, iR ) RNAT P
BE[1) RTA FRIEJG I8 5 A2 K7 5 150 %
YU MILE L] SRR, S Ak, AR AT R
Fik RTA AN E L MHV-68 44l )m, JLF
AR B3 E 1 R IA AT AR B A 0 B i 0] BT
Pr BOE, $EOR B S WOE R AR 2 RTA SR E K
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Abstract Murine gammaherpesvirus-68 (MHV-68), a close homologue of Epstein-Barr virus and Kaposi's
sarcoma-associated herpesvirus, can infect many cell lines efficiently and is able to infect laboratory mice, and has
emerged as an excellent model for studying its human counterparts. The replication and transcriptional activator
(RTA), mainly encoded by open read frame 50 (ORF50), is a conserved immediate-early protein in
gammaherpesviruses. RTA initiates the viral lytic cycle by activating the expression of downstream viral lytic
genes. Therefore, it is important to investigate the mechanism by which RTA regulates downstream gene
expression. Two RTA dependent promoters of MHV-68 had previously been reported, however, the mechanism of
the interaction between RTA and the promoters was not characterized. Our group has previously identified a new
RTA responsive element (named RRE-B) in MHV-68 and characterized in detail the mechanisms involved. In the
study, we first analyzed the MHV-68 genome and identified a sequence homologous to RRE-B in the promoter
region of OFRY, and designated it as ORF9p-RRE. Dual luciferase reporter assay showed that RTA could activate
the ORF9 promoter and this activation was dependent on ORF9p-RRE. Electrophoretic mobility shift assay
(EMSA) and chromatin immunoprecipitation assay (ChIP) further demonstrated that RTA bound to ORF9p-RRE
in vitro and in vivo. In summary, we showed here that the promoter of MHV-68 ORF9 is responsive to RTA
activation through ORF9p-RRE. The study provides support to further investigate and understand the role of RTA

in regulating viral gene expression and viral life cycle.
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