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B, 45 % B F GATA-12 EHCMV#K Fo il & B L THP-1 40 J it 5 LUNAK B 5" £ e 3 F R 3R A1
shbe, A5 LUNAK R 64 kA 4.
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Effects of GATA-1/2 on the Transcription of LUNA
Gene in Human Monocytes Infected with HCMV
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Abstract This study investigated the relationship between transcription factor GATA-1/2 and human
cytomegalovirus (HCMYV) latency unique nuclear antigen (LUNA) gene using established HCMV latent and
activated infection models. The protein level of GATA-1/2 was determined by Western blot. The binding of GATA-
1/2 with 5" upstream sequence of LUNA gene was assessed by chromatin immnuoprecipitation (ChIP). Moreover,
the level of LUNA mRNA was detected by RT-PCR after GATA-1/2 was interfered. The results showed that the
expression of LUNA gene and GATA-1/2 in latent infection group were both higher than activated infection group,
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and the differences were statistically significant (P<0.01). The binding rate of transcription factor GATA-1/2 with

5’ terminal of promoter of LUNA gene in latent infection group was lower than that of activated infection group,

and the difference was statistically significant (P<0.01). The expression of LUNA gene were both downregulated
in HCMV latent and activated infection group after GATA-1/2 was interfered. Our results indicated that the

transcription factor GATA-1/2 is involved in the presence of LUNA 5' upstream promoter region in HCMV latent

and activated infection, and participates in the process of HCMYV latent and activated infection.
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FEMH 5 NS R K FE A 2 LR IRIET UL S LUNAZE A
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1.3.3  Western bloti M| 4% & B T GATA-1/2% @ /it
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HCMV AR FEGE B L i 2 R . BB R
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R I Imagel X AF X 1 25 HEAT IR 0 b,
HE & KEE S NS E A UK R R 5
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HAREEY, BACEK, 2ifkDNA. ¥ %413 21
DNAF=H) 43 B B[ 5] )3k ATPCRY™ 1, 4744
=) FH 2% 16 B 15 0 s Jle 3E AT FK 20 Bt LUK 45 3R
18 FHImageJ B 14F E 47 I JE 53 M, T LABUAR b #R A 5
Input [ 5 % B8 2 1 H bk 485 SR K BE A 2 LU R IR GATA-
125 LUNASEH ) 45 6%

1.3.5 shRNA-FHATHCMV LUNA B 4% 3 698476

HR A SCHR[O1¥C i T 5F Xt GATA-125 1A 2y 5146 T
YEFH BIshRNAF31(2); #4318 K XUEE /N i Br 5 RNAI
-Ready pSIREN-RetroQ#k 14 % 42 J5 5 N & 32 & 40
J, 97 326 B 14 TR 9 5 £ 5T R DN ATE 22 e R A=
YA FIINE o AT 514 11 5, 7E293T4H i
[(4~6)x10%10 cm?H% 77 ML]Hh A4 e 15 25 I USSR FH T
# YLTHP-1, polybrene(10 mg/mL)%% Y& 1 ¥4 [ 5
W AT, #hFFEE IR 137 °C. 5% CO,fH i 3%
FRM R FR2 dJ, e fE 1.0 pg/mL. 1.5 pg/mL

%1 HCMV IE1, LUNAVAKX GAPDH5|4)
Table 1 The primers of HCMV IE1, LUNA and GAPDH

ElEV Ry SIS —3) PR AN

Primer name The sequence of primer (5'—3") The length of product
IE1 F CAA GAG AAA GAT GGA CCC TG 242 bp

IE1 R CGA GTT CTG CCA GGA CAT C

GAPDH F GAG TCAACG GATTTG GTC GT 185 bp

GAPDHR GAG TCAACG GAT TTG GTC GT

LUNAF GAG CCT TGA CGA CTT GGT AC 241 bp

LUNAR GAG CCT TGA CGA CTT GGT AC

#2 AR HIshRNART R EIDNARES
Table 2 Synthesized DNA sequence correlated to shRNA

ShRNA 4 i shRNAJF41(5'—3")

shRNA name The sequence of sShRNA (5'—3")

sh-GATAL F GAT CCA GCG CCT GAT TGT CAG TAAACT TCA AGA GAG TTT ACT GAC AAT CAG GCG CTT TTT TG
sh-GATA1 R AAT CCA AAA AAA GCG CCT GAT TGT CAG TAAACT CTC TTG AAG TTT ACT GAC AAT CAG GCG CTG
sh-GATA2 F GAT CCG AAC CGG AAG ATG TCC AAC AAT TCA AGA GAT TGT TGG ACATCT TCC GGT TCT TTT TTG
sh-GATA2 R AAT CCA AAA AAG AAC CGG AAG ATG TCC AAC AAT CTC TTG AAT TGT TGG ACA TCT TCC GGT TCG
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[ Latent infection
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sk
%\ \b '\/b m}b
sk
N n [ Latent infection
_ Hkx Il Activated infection
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A: IE] mRNAKF; B: IEI mRNAAH % 7K (1 48 it 43 #T; C: LUNA mRNAJK *F; D: LUNA mRNAAH % 7K P (41t 45 1. NI %8 4H; Latent
infection: HCM VB AR Y4 ; Activated infection: HCMVIIE /UL ZH . MeantS.D., n=3. **P<0.01, ***P<0.001, HCM V&R YL2H S HCM VK

TG A L

A: the level of /E] mRNA; B: the statistical analysis of relative level of JE/ mRNA; C: the level of LUNA mRNA; D: the statistical analysis of relative
level of LUNA mRNA. NI: control group; Latent infection: HCMYV latent infection group; Activated infection: HCMV activated infection group.

Mean£S.D., n=3. ¥**P<(.01, ***P<(.001, latent infection group vs activated infection group.
Ell HCMVERMEERATHP-14MFIE]. LUNARERRIA
Fig.1 The expression of HCMV IE] and LUNA genes in HCMYV latent and activated infection
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(A) (B)

& > > > : *k
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o
g

Latent
infection " D S G ATA-1

<o
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]
*
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Activated E BE
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%

SRS G /PDH
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A: GATA-1E AT KT B: GATA-12 A KT8t 00T NI %R ZH; Latent infection: HCM VR 442l ; Activated infection: HCM VL
WS, MeantS.D., n=3. **P<0.01, ***P<0.001, HCMV¥# R &4 41 SHCM VT K Je 4 HLAL
A: the level of GATA-1 protein; B: the statistical analysis of relative level of GATA-1 protein. NI: control group; Latent infection: HCMV latent
infection group; Activated infection: HCMV activated infection group. Mean+S.D., n=3. **P<0.01, ***P<0.001, latent infection group vs activated
infection group.

E2 HCMVERFHE R THP-140M0R1 5 R E F GATA-1E A RKF
Fig.2 The protein level of transcription factor GATA-1 in HCMYV latent and activated infection

(A) B)

\;\ > > >
~ v il [ Latent infection
Latent I Activated infection

infection " e ene pee ey GATA-2

Activated

. . - wiwsw  GATA-2
infection

Relative expression
of GATA-2 protein

Tap TSNS e e GAPDH

A: GATA-232 F JFUKF; B: GATA-28 U K-F K148 13 B NI XF 41 Latent infection: HCMVERIE L4 ; Activated infection: HCM Vi
YL . MeantS.D., n=3, *P<0.05, **P<0.01, *¥*P<0.001, HCM VI K&K Y41 HHCMVEGH Y AR L

A: the level of GATA-2 protein; B: the statistical analysis of relative level of GATA-2 protein. NI: control group; Latent infection: HCMV latent
infection group; Activated infection: HCMV activated infection group. Mean£S.D., n=3. ¥*P<0.05, **P<0.01, ***P<0.001, latent infection group vs
activated infection group.

El3 HCMVERFHE A THP-140M001 5 R E FGATA2E AR KF
Fig.3 The protein level of transcription factor GATA-2 in HCMYV latent and activated infection
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A: HCMVIE R R R Y ChIPSE S fS PCR™ LK 45 4L B: HCM VIR AN BT I e L GATA- 12 A0 45 A FR L M SE i 70 Input: BT XS B
4H; Anti-TF: HiiA b FH4; Isotype: RN L. Mean=S.D., n=3. **P<0.01, ***P<0.001, HCM V&R YL SHCM VST BEYL 4 AH EL it
A: PCR product electrophoresis of HCMV latent and activated infection after ChIP; B: the statistical analysis of relative binding intensity of GATA-
1/2 in latent and activated infection. Input: negative control group; Anti-TF: antibody treatment group; Isotype: isotype control group. mean+S.D., n=3.
*#*P<0.01, ***P<(.001, latent infection group vs activated infection group.
El4 HCMVERFHIEBRRREEREFGATA-125 LUNARFE L A BIChIPLER
Fig.4 HCMYV LUNA binding with transcription factor GATA-1/2 in latent and activated infection detected by ChIP
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A: GATA-1/2%8 (1 Fi7KF; B: GATA-1/27 (A KP4 114347 . Blank: %5 I B4, shCTRL: BIVEXTER4L; ShGATA-1: GATA-1 shRNA T4
#; shGATA-2: GATA-2 shRNAF#41. MeantS.D., n=3. **P<0.01, 5B EXT LA LA
A: the level of GATA-1/2 protein; B: the statistical analysis of relative level of GATA-1/2protein. Blank: blank control group; shCTRL: negative control
group; shGATA-1: GATA-1 shRNA group; shGATA-2: GATA-2 shRNA group. Mean+S.D., n=3. **P<0.01 vs negative control sS(RNA group.
El5 GATA-125{K THP-1£Rfa4K 102
Fig.5 The construction of GATA-1/2 knockdown THP-1 cell line

(A) (B)
N x> >
~ N v ” > N N> >
Latent Latent
inecion | N - niveron NN
Activated Activated
wecion N el Y

A: GATA-1 sShRNAT#THP-141 il J5LUNA mRNA7KF; B: GATA-2 sShRNA+#THP- 14l ifl 5 LUNA mRNA7ZKF. NI %E841; Latent infection:
HCMV BRI YL 4; Activated infection: HCM Vi & 44 .
A: the level of LUNA mRNA in THP-1 treated with GATA-1 shRNA; B: the level of LUNA mRNA in THP-1 treated with GATA-2 shRNA. NI: control
group; Latent infection: HCMV latent infection group; Activated infection: HCMV activated infection group.
Ele HCMVERMHERRGATA-1/2F L ETHP- 1408 L UNAZ FE g 3Rk
Fig.6 The expression of HCMV LUNA gene in GATA-1/2 knockdown THP-1 cells in latent and activated infection



M GATA-1/25F EYEHCMV N FEAZ 4N A 975 B L UNAJE: [R5 5% (152 1) 237

HCMV LUNAZER TE 1 iR GRS T R E % 57,
ENHCMVIE IR YLl LUNAFE R R IE, T 7E B0 e
R AARRIL

HCM Ve RAH M5, A o4 Bk
I it BAR SDR 240 L, 9 B 11 B R DR SRk el 2 B
i, HCMV A BB R B [ 0 I e Ak, [R)B P=AE
HA B B TR F0S, HCMVIE AR B L 41 i
I, 995 BECLTSIY) 2R 1A B #5257 21 20 it — e 2 S5 1 42 [A]
F IR, 5 an4Z% R ¥--xB(nuclear factor-kB, NF-kB)+
CAMP 2 W e 454 85 1 (cAMP-response element
binding protein, CREB)FIGATA-1/2%6", Reeves“!""!
TR, HCM VB GLHE 2 CD34 A i, i 8 LUNA
LR 3R I8 2 52 240 M oy AL I R . X 3 B il
T 20 o3 A 3k R R, 9% BELUNAZE [H] 5 ) 1 (X 32 3]
LA 20 8 1 DA R AL A I 4%, B S e s DR 1
GATA-25 Wi BELUNAXE R J5 8 1 45, 8 ol 4
057 45 ¥ 2 M LUNAZE DR 1) 33k BATT Sl i 1
FEIRAE S, ¥ 5% P T-GATA-1 7] LA 5 UL111A3E R 45
Ak Rk, 2 SHCMVIE AR AHGE Bt
S8, LUNAZEDR O 4% 0F S22 HCM VIR AR AH G JE [,
AT 7t 45 AR B, HCMV B AR RN 07 8k e 41 % S [A]
T GATA-1/21f) % ik 5 LUNAYE [X] 3% 15 # 9%, GATA-
1/270] 500 975 B ik I LUNA ) %% 5% . EmmaZ5085F 5t
WES2, fEHCMV TB40E/Merlindps 25 bk 8 AR B LB £
CD34*4H i Ibf, % 5 X T-GATA-27] 5LUNARE: [ J3
BIF XK AL A, (OB E B EA X LUNA
B IR 1) R GE BEAT 4% . A 5T AEHCMVIER S 1) 41
J A5 Y eh gk — 5 IE S sk K T GATA-12i8 i 5
LUNAZXE RIS’ F i 7 51) 45 6 5 i LUNAKE PR 1) 3% 5%
Z H5HCMVE R 50 TE .

ShRNAF- 43 AR A] LUK 5 18 5 ik 5 5C PR
B FRIE, BAVRFHZ A T 5 5% F T GATA-
12)5, S Ml BELUNASE R (R IE . LAB R 8 N3
R IShRNAT LA, i 53 11 o 2 fd 4% G i )
R 20 B 3 DR 4L o K AL & sShRNA R IR AR IE e fa e
IEShRNA, 77 A A B FE RN PTER RN . A SCHIF 9 &5
HEIR, TIRTHP-140 MIGATA-1/2)5, iR B2 LUNAKE
DRI P 208 52 B 5], 3% 3E — 25 IF B 5 5% [R] 7 G ATA-
12M3FRIE S5 BLUNAR R I RIBFH R . 456 BB
G5B RATINHN, GATA-12XTHCM VI AR FI80E 5%
P LUNAKE N ) 308 e 5 R AE L, B AR
YLl 4R A P TR O B R, I 0] R A T AR B e

GATA-12FE AR IEE R & TR R T fE
o, HCMVZE R 2 IA 3 N, 7T s HAthss 55 7= 15t
Wi 1 40 EE SR T4 . PooleZE U2 ff 5 A
N, TEHCM Vg AR B L8 R CD34 4 i, 955 25 77 4E
FImiRNAT] LA 5| A& N % 5 Rl GATA-2 38 1k F A,
N T 24 45 975 B 7 40 i P 09 AR Bk G, T FEHC MV
TG I T IR

AW FE 25 BAF 52, GATA-1/2 5LUNAFE [ B 31
X 454, H125 15 B GATA-1/23@ 1 5% 7 LUNAFE [
[ 3% 55 2 SHCMVIB AR F0E G, N B FHCMV
LI 53 FALE R AL SEE AR . (2 B FHCMVIER
5uE B GR — N E R RE, e HF i — PR
FIHBATIRAUE, BIUIGATA-1/242 447 5 LUNAKE K 3
B F X G5 G 0 PR FH I, 456 A0 s iR O 2 75 5 T
GATA-1/2[1 R Dy Re, /& 75 A7 78 A% 5% K7 1E
XX IR, AE B X R R B,
BT 2 TR B AFHCM VI AR RIS B 2B .
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