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OB [HF] Al BIO TSR FIRAL R A s A AR Z—. BIO
FE— BT p6 5 TR RNA 945 AR A p6 B3 TiE 15 L4 K A T4 642 200 % B19
i NS ZAapRTA X, 2%, XTHERE LI B RERGRTCAR Y p6 B TE
MR ERARE, [B69] KAFapo e TEMGEZERL, A BI9RF1IKkDEA L
p6 BT A MICE T s FeyiAEX . [ &) BEANE &7 ETNSH p6 B TiFLE
LRI CpG Ak, AAKRINF EAHAT CpG 42 52 p6 B FhFiEHeHrm, BT, AR EREER
#.7% # (enhanced green fluorescent protein, EGFP)#= 3 X Z Badh & & e #7 %70 p6 B 3h T & M a4t
KA FLEASRBAZ 11D Zaxt p6 By THhmel T ashTe¥a. [4R]p6 23T EFRRF I
BRI A T ARG E M, 5 L 302-479 R 6945 k45415 % CCCTC 44 B -F(CCCTC-binding
factor, CTCF). [A A E F(Yin Yang 1, YY1). 153 5 554 % B T (signal transducer and activator
of transcription 3, STAT3). Spl/3 #= E2F 44385 & F 7 (E2F transcription factor 7, E2F7)%t 43+ /2
HFEMMBEEE, B, p6 BEHTEMTHEL CpG 12289 F AT FT47 4], (214 11 kD & &
Prifdz. R 11 kD & & #74 2 % LA JE 78 B F (tumor necrosis factor alpha, TNF-a). &/~% 6
(interleukin 6, IL6). STAT3 B#)Ta9E . (4561 AN T B19 #a p6 B Ted A X R
TFH ot b CpG A bxT e HF L B TEH TN, Ft—FBTTHELEMESG 11 kD 5 p6 &
HFUABR @I BT s Te9x %, N 11 kD ZA THBIY n@eRtaX B Fe ki, dtmE
B19 A b mit A AN 2T HEELA L.
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Regulation of viral p6 and cytokine promoter by Parvovirus B19
nonstructural protein 11 kD
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Abstract: [Background] Human Parvovirus B19 (B19 virus) is a member of the two Parvoviriade families
that cause human diseases. The unique viral p6 promoter in B19 virus controls all the viral mRNA
transcription. Previous research shows that some transcription factor binding sites (TFBSs) within p6 and
nonstructural protein NS1 of B19 virus are both involved in regulation of p6 activity. However, effects of
other TFBSs or viral proteins on p6 activtiy have not been reported. [Objective] Here, we investigate the
roles of 11 kD protein in regulation of the activities of B19 p6 promoter as well as some cytokine
promoters. [Methods] Based on bioinformatics methods, we predicted some new TFBSs and identified the
CpG island in p6 region. In vitro methylation assay was carried out to study the effect of CpG on p6
activity. Meanwhile, EGFP and luciferase reporter system were employed to detect the activities of p6 and
other cytokine promoters. [Results] Consistent with previous research, p6 shows similar high activity in
different non-permissive cells. The truncated p6 mutation assay indicated that CTCF, YY1, STAT3, Sp1/3
and E2F7 binding sites at nt. 302—479 played significant roles in maintaining p6 promoter activity. In
addition, in vitro methylation assay demonstrated that CpG methylation on p6 inhibited its promoter
activity. Interestingly, though 11 kD protein did not regulate p6 activity, it increased the promoter activity
of TNF-a, IL6, STAT3 significantly. [Conclusion] Our findings imply that the newly discovered TFBSs
and CpG island in p6 are essential for the maintenance of p6 promoter activity. Meanwhile, the association
between nonstructural protein 11 kD and cytokine promoter suggests that 11 kD may participate in B19
virus host interaction by regulating the cytokine factor expression.

Keywords: Parvovirus B19, Nonstructural protein 11 kD, p6 promoter, Cytokine promoter

AN 41/ #EE B19 (Human Parvovirus B19, B19
virus)J& T 4/N B8 VL (Parvoviridae) 21 41 it i B¢
J& (Erythrovirus), F Cossart 257 i Kk 1L % £, Y
JF-98 955 7 e T DU AN 2 BT 4% o B19 i #E! . H
A, B19 J% 8¢ 1A 4596 5 (Human Bocavirus)fe& £
K IBES R A B AU PR e

B19 S LKA L5, 22K Y 5.6 kb
(% DNA JiaE, JEIKZ DNA A& A B—1)
BT p6, H 180—490 X &4 KEIR T oo/
FeatM, BRI, X Spl/3. YY1 B atA
FEEENLE LUK Ets 8 SRR O X T4
5% p6 o B FIGPEAR L, RS Sp3 1)
SEL RS S IR R, 2R 7E T TTR B (nt.
337-354)19 NS1 %54 Juff (NSBEs) (5-CCGGC

GGC-3")th HAT 148 p6 J shFryThfg! . Hah, of
FERM, G FHH CpG a5 1 ZAL &1
[HE | F7 B RSE SN 80 Bk A WNES L s Rl EFE e
FITTERAR ), 6T B19 Wi p6 B FIX CpG
Xt HL IR Bl T 1 5 e A S A B AT . R R i 1)
ITR 2544951, B19 L E 4 [a] 28 4 568 bp K119
Pl X, FEAAAE 3 AL w5 K SRR A rg 1 132
HE(open reading frame, ORF), % 1 /> ORF Zmfi#
INIAELE R 1 7.5 kKD FIFI 45 1 VPL
(84 kD)F11 VP2 (58 kD)LA S B e/ X 1, 5 2 4>
ORF F . 4wt dE45# 81 11 kD, 2 3 4> ORF &
Lo AgitE A NS1M. BRI, NS1 EEA
AR B & il FIr b 75 14, L HA e 20 B i
PERTIRE, B B19 o #E5 | 20 M IR T Fn 2 st 4
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B EEAY. R R, 11 kD HEEAAMY
1E B19 JE#EE5 12 CD36+EPC 4 i ity JF 1~ v i 56
VERT, ot B19 s E R TR mEEERY. |
J&, 11 kD HEAREWE NS1 8 [ —AEHA
p6 Ja s T AN N R 2h 7 E R B R AR S
IR,

ASZH B T B19 W8 p6 Ji sl T 1 7E 5% 5%
¥ K& CpG frssixfja s FistEfsgm, JHEnR T
L5 T 11 kD 5 p6 J5 sh 1 LA 4 i R 15 3l
FIXRR, NGEERAME B19 R ML HE KA
A B L5 A o 200 I A B P B SR

1 AR5
1.1 #hss

MR E 2 40l HEK-293T/293 . %' 41 ity
RK-13. A TEHUEAM HeLa, AEMEIRIGHE S
VIR AL RD ¥ A28 28 (R A7 ; RPMI-1640 1557
e HR4E MG B Hyclone 23 w3 B19 i AR /R YL
PETEE (pB19-4244) 1 Tijssen 2RI ; KA B
DHSa., 9¢ 6K BHR & Bk pGL3-basic-luc, N
#i pRL-TK-luc DA K 41 Jfd X ¥ J 8l + di 45 o ke
IENB/STAT3/TNF-o/IL-6-P-luc 7= L6 25 {547 3 AW
DEFER BRI A, Promega /A F 3 CpG H k%
W M.Sss I, NEB A F 5 #4435 jetPEI, Polyplus
/A7l ; PrimeSTAR® HS Premix, TaKaRa /A,

TS100 {5 B B 5%, Nikon 2AH]; ZUIREN
WY, BioTek 23],
1.2 p6 BahFERREFEESRLASH

B19 i 8 p6 Jia 2 F7E v 85 HE R 4H 1 1 XS8R
nt. 198-630 (GenBank & %54 AY386330). H ¥
5 E 1Y B ok - 45 A AL s BCHE 2 JASPAR
(http://jaspar.genereg.net/) LA I % 55 K+ 45 G L #
T & {4+ TFSEARCH (http://www.cbrc.jp/research/
db/TFSEARCH.html) , & B A X} [ & (relative
profile score threshold)fE 80%—100%HYyE [l H.JT
BLiE%E DNA JE A sk FE5 G008, 4B Ifi

M p6 JBZh XA EZ DNA /R G an
Kl 1A FiR , p6 Ja sl X 1 SR 25 6 R
F5CHIES A DNA AR OGP, an 3 4> Yyl 45
A FHLF (nt. 320-325, 418-423, 612—623), 14> Ets
454 (EBS) (nt. 258-267), LK 4 /4> Spl/3 4
BLE GC HE(nt. 337-347. 396-403. 473-479.

485-491); IAALFEF 0 Y DNA AR oo,

N E2F7 45467 S (nt. 393-406, 484-494), 3 4
ATF/CREB 4% 4 i /5 (nt. 263-276 . 278-291 |

293-316), 4 > CTCF %& 17 &5 (nt. 199-204

220-225. 412-417. 472—477)F1 6 4~ STAT3 254
V7 5. (nt. 240250, 270-280, 285-295. 369379,
432-442 ., 545-555), DK 1 ASE0 Spl/3 4546147
Ji(nt. 249-259).

CTCF CTCF
AGTGGCACGTCAACCCCAAGCGCTGGCCCAGAGCCAACCCTA

STAT3 Spl/3 Ets  ATF/CREB3 STAT3
ATTCCGGAAGTCCCGCCCACCGGAAGTGACGTCACAGGAAAT

ATF/CREB1STAT3 ~ATF/CREBI1 YYI
GACGTCACAGGAAATGACGTAATTGTCCGCCATCTTGTACCG

GAAGTCCgGCCTACCGGCGGCGACCGGCGGCATCTGATTTGGT

CTCF YYl STAT3 Spl/3
ATGGGCAGCCATTTTAAGTGTITTACTATAATTTTATTGGTCAG

CTCF E2F7
TTTTGTAACGGTTAAAATGGGCGGAGCGTAGGCGGGGACTACA

TATA-box Sp3 Sp3
GGCACAGCACTGCCGCAGCTCTTTC_P“_’I?TCTGGGCTG
s

STAT3
CTTTTTCCTGGACTTTCTTGCTGTTTTTTGTGAGCTAACTAACA

YYl
GGTATTTATACTACTTGTTAATATACTAACATGGAGCTATTTAGA
B NS1 AUG

nt.265289302 343 370395412 479 498 530 630

A26-p6 E———
A37-p6

A78-p6

A105-p6
A130-p6
Al147-p6
A213-p6

il

1 p6 BINFHEREFLEESHS(TFBSs) 7 #5 H
(A K p6 BahF 85 R T IR BRI AE SRR (B)
Figure 1 Analysis and prediction of TFBSs in p6 promoter
(A) and deletions in the p6 promoter region (B)
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1.3 EHFEKEE

(1) p44/p6 JEsh TR pGL3-p44/p6-luc
K pGL3-A213/A147/A130/A105/A78/A37/A24-p6-luc
FFEE . PCR JX W AKZR(50 ul): B pB19-4244
(50 ng/pL) 1 pL, 1E. RIA5[#(10 pmol/L) (& 1)
% 1 uL, 2xPrimeSTAR® HS Premix 25 pL, K 7K
#MEZ 50 pL. PCR R AF: 98 °C 30 s5 98 °C
10s, 55°C5s, 72°C30s, 330 MEH; 72 °C
5 min, 4 5153 pdd F1 p6 J& sh 1K Sk i B,
2t Kpn 1 /Hind 111 BV 5 % A pGL3-basic, ¥ A K
JAFFI DHSo B2 54, SRR AR D) 45 5
T

(2) pGL3-p6-EGFP [yfy#, PCR NiiAR
(50 pL): 2xPrimeSTAR® HS Premix 25 pL, Htk
pEGFP-C1 (50 ng/uL) 1 pL, EGFP iE. K514
(10 umol/L) (£ )4 1 pL, KE/KAMEZE 50 pL.
PCR )3 44%: 98 °C 30's; 98°C 10s, 55°C 10s,
72 °C 20's, 330 MER; 72 °C 5 min. § "4

R 1 WWEREHIET p6 B TEERTIRSH
Table 1 Primers used to construct expressing vectors and
truncated p6 promoter

CIE7E2 L) 2]

Primers name Primers sequence (5'—3")

F-A213 CGGGGTACCGAGCGTAGGCGGGGACTA
F-A147 CGGGGTACCTGGGCAGCCATTTTAAG
F-A130 CGGGGTACCTTCCCGCCTTATGCAAATG
F-A105 CGGGGTACCTTCTTTTAAATTTTAGCGG
F-A78 CGGGGTACCGCGACCGGCGGCATCTG
F-A37 CGGGGTACCAATTGTCCGCCATCTTG
F-p6 CGGGGTACCGTGACGTCACAGAAATG
F-A24 CGGGGTACCCAGGAAATGACGTAATTGT
R-p6 CCCAAGCTTTCTAAATAGCTCCAGGTTA
F-NS1 CGGGATCCACCATGGAGCAGAAACTCATCT
CTGAAGAGGATCTGCGAGCTATTTAG
R-NS1 CCGCTCGAGTTACTCATAATCTACAAAGCTTT
F-X CCGCTCGAGGACAGTTATCTGACCACCC
R-X CCCAAGCTTTTAAGCGTAATCTGGAACATC
GTATGGGTACCCTTCCCAACTTAGCC
F-EGFP CGCCCATGGACCATGGTGAGCAAGGGC
R-EGFP CTAGTCTAGATTACTTGTACAGCTCG

F-p44 CGGGGTAACCCCGGGACCAGTTCAGGAG

R-p44 CCCAAGCTTGACAAAGTCCCAAGCCTCC
F-11 kD CCGCTCGAGACCATGCAGAATAACACTA
R-11 kD CGCGGATCCTTAAGCGTAATCTGGAAC

ATCGTATGGGTATTTTTCCAGGTTCTG

Neo 1 /Xba 1 WEGYIAL )G, B FIRMEI00&
p6/44 J p6 T AR B DG R TR AL TR R Y
WNEBEER (luc), AL KAFF I DHSa 4, 2K
JERE - 28 XU U148 5 Y, E 4 A LR R
W& UL 1B,

(3) ety T E A E AR M, PCR S {4
Z(50 uL): 2xPrimeSTAR® HS Premix 25 pL, #Hx
pB19-4244 (50 ng/pl) 1 pL, 1E. R W54
(10 pmol/L) (38 )& 1 pL, KF/KENEZ 50 plL.,
PCR Sz 444: 98 °C 30's; 98°C 10s, 55°C 10s,
72 °C 60 s, 330 MEH; 72 °C 5 min, P HEH
Flag-tag i NS1 & HA-tag () 11 kD Il X FE[H
3% BamH 1 /Xho 1 LK Hind 1/Xho 1 Y]
Ji i AN pcDNA3.1(+), H 43R5 AL K AT i
DH5a Fitk, FREUTRSF2M A E Rk Tk
Py T RRCE i) e fy A7 B /I
1.4 HREIESR S5 DNA 5

Hela 40fi15 5% F 37 °C. 5% CO,. & 10%Jf
A-MMiE . 100 U/mL ¥ %5 & FHEEE & 1Y RPMI-1640
Rigedkrp o S ANARIC B2 240 60%-80%, LA
1:3 A4 55 H (F0kE DNA/jetPEDUEF 7B .

1.5 EGFP MK XN REGIEENE

F) 55 Yk ) jetPEL 5 18 8 28 A8 1A ik
pGL3-A213/A147/A130/A105/A78/A37/A24-p6-EGFP
& pGL3-p6/p44-EGFP 54 YL AR RN & , 48 h )5,
P BIMEINES EGFP Rk, FEICRBRE 1)
Kl L 75 4% pGL3-p6-luc S AN 153 sh T4k 2
J5i ki IFNB/STAT3/TNF-o/IL6-P-luc  H1 P 2 & ki
pRL-TK H:#£YLF Hela 4ifl, Hrhzs#iik pGL3-
Basic YL AN BAYEXT IR, Y 48 h JE Fida ki
S, 4 BRI R WA I 0] £ i 4R VR U0 B 4G I 5¢
SR BERE M, IR DGR B 9OL R M LA
RAEIG ST 36
1.6 p6 BaFIARINREL

¥ pGL3-p6-EGFP Fikisr gl : —4mA
CpG HRLHERLHE M.Sss T LS, F 37 °C 5 R
18 h; XfREZH AN M.Sss 1, XN SAM, 1% 5w 58
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BJE, F 65 °C i 20 min f# M.Sss I 275 .

2 ZR545h
2.1 BI9fREHZK p6 BahFEARIEHAAA
HEHRYTE MR

J T HRSE p6 Ja 5 F7E B19 i dE IR MUS A i 2
O TE M, L # T pGL3-p6/p44-EGFP LA
pEGFP-N1 % JL AL fak 4 il J5 EGFP 25 1 3Rk
o WK 2A Frn, CMV Hl p6 J5 ) F-i5 YL 41 R
R F B i s a5, XKW p6 JA sh FEAR
TN ZR H HL A AR SR A TS M o A b A
HEK-293 1 HEK-293T #il Jitl %% 4y 40 Wi 5% 51 K &=
EGFP MRiE, ol PRI 7E T 4 M QL a2 i 2251
SR 293T AMAEAHAS T 293 4, AI&ZTIEH,
XK p6 A+ XA RKLITF Sv40 il A7
FIFRHL, ZFA0 AT LI 293T AN A SV40 K
T PRSI AL UE TR, DNA BRI H . SR,
e B19 JREEVEALEA T p4d 1= E AU it Hp 0
WA S A0 GG R ARG ), KU p4d £ |
WA PR BT R, RS KBRS R
St —20 A T AEA R HERUR AN R p6 I3 8+
BTG, SCERSE IR 5 EGFP W45 R —2 (M 2B).
[FEE, 5 CMV AHLEE, BR T Hela 4iffi25h, p6 Ji
Bl FAEAS (7] B A L 2R H B4 AE X 2 5 2R T
KT BHYEXT B CMV, I HAE CMV H TG PEZ
R p6 Ja s iGN 1.0-1.5 £
2.2 B19 f5E p6 B FREEEIKTE Hela A
BB A IE 1 EEER

R T BN p6 S B X A sk 4k
AL XA B FIE R, 3 O I R
%< p6 Y| R7AFATE Hela 40 i EGFP AU kK
o AL B 5k 45 B AL SR I Bl 1S kI 52
ma . ANl 3 FR, Bl O A BOK BRI I, AR
FaIA p6 Jo B F TG MR AR 55 o M 213 /69
FEIF, A213-p6 Ja S PGP ARE S, (2 N i
B 147 DBIER, A147-p6 B IR TEARES T
A213-p6 Ha51F 2%, XKW CTCF (nt. 412-417,
472-477). YY1 (nt. 418-423) . STAT3 (nt. 432-442)

[1p6-EGFP
B CMV-EGFP

Relative luciferase val
O
S

100
50

293T

S
SO O

N
Jﬂ. i |

RK13 RD Hela

2 p6/CMV BIIFIEMERIR N BB L (A)F0
WAL RGN LR (B)

Figure 2 Comparison of p6 and CMV promoter activities
with fluorescence microscope (A) and luciferase assay (B)

EGFP_ White light EGFP  White light

o S T A105
A24 f A130
A37-‘ A147
A78- A213

3 B19JRE p6 A FREE R BB FIEMEILR
Figure 3 Comparison of the full length and truncated p6
promoter activities in Hela cells
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DL Sp3 (nt. 473-479)REs2 M i 3+ B TE 1k ;i
105 A~F1 130 ASFEEE A 31 R Belit, A105-p6 il
A130-p6 RSN TIEYES A78-p6 250, (HJEAHAS T
A213-p6 Fl A147-p6, HIGshFiEMEA T804
., W Spl (nt. 395-405)F1 E2F7 (nt. 393—406)
XTSRS B IS T A AR Y 78 A4
BRERT, A78-p6 itk A37-p6 HIHLERIE TR %,
P Sp1/3 (nt. 337-347)F1 YY1 (nt. 310-315)t /&
S p6 Ja s FIETEELEE . BT A24-p6 Fl
A37-p6 5B A UAH OO P BEAR O RN s, R
265-302 X Bt ATF/CREB1/3 (nt. 265—343)
STAT3 45457 5 (nt. 240-250, 270-280, 285-295)
BT TYERE p6 JH BTG PEAE AL
5. FREEREN], 302-479 X B CTCF. YY1,
STAT3. Spl/3 Ml E2F7 &5 G 2520 p6 i 8 ¥
T PR XK
2.3 CpG BEREMLX p6 BahFiE RIS g

TV B19 WiEE p6 A s =M AETE CpG
s, R CpG &7 HU 4K 4 (http://www.ebi.
ac.uk/Tools/emboss/cpgplot/index.html), X KB 43
/R EERFAL B E T T CpG 8y B3, &5 SR 2 B
/N BV R A S 3 1) e PR 2 7 sy B8 i A
H PR A LR Y CpG &, 3
BRIZ IR F LA TR FIX (€ 2). Bl 4A
iR B19 Jk#E CpG fr S Fi 255, H p6 Jo
B XAFAE B &1 CpG & (nt. 49-383),

h TS CpG Wb B 2 & HA I B19
W EE A S IR TERIME T, AU CpG I L 4E Fo 1
M.Sss 1 Zb 3 pGL3-p6-EGFP JFikv, &5k i1 ik
43 AL U Hela 4, 48 h J5 F 26 8 flsE T g
EGFP MR AMGEH . WE 4B FiR, Zid M.Sssl
b5, ik EGFP 20 Mg W sk /b o %45
KW p6 B8 TIX CpG & RSN JEALREAS T
RN WS R A B K, W p6 a3l
CpG 1 FLTE B19 i 7 ik K 5 o i o 493 T el B2 11
At

®2 WIVFEERREMRBHTEX CpG B
Table 2 The prediction of CpG island in prototype of
Parvovirus promoter region

JHBES BT CpG 5 a8 X3
Viral promoter CpG island Promoter region
HBoV1-p5 49-118, 279-343 97-351
MVMp-p4 50-117 1-209
MVMp-p38 1 946-2 075 1 840-2 030
ParV4-p6 49-443 1-262
ParV4-p38 1 908—2 008 1 670—1 965
B19-p6 49-383 198-630

A

AAGATGGCGGACAATTACGTCATTTCCTGTGACGTCATTTC
CTGTGACGTCACTTCCGGTGGGCGGGACTTCCGGAATTAG

GGTTGGCTCTGGGCCAGCTTGCTTGGGGTTGCCTTGACAC
CTCF CREB3/3L1
TAAGACAAGCGGCGCGCCGCTTGATCTTAGTGGCACGTCA
CTCF STAT3
ACCCCAAGCGCTGGCCCAGAGCCAACCCTAATTCCGGAA
Spl/3 Ets  ATF/CREB3 STAT3 ATF/CREBI1
GTCCCGCCCACCGGAAGTGACGTCACAGGAAATGACGTC

STAT3 ATF/CREBI1 YYI
ACAGGAAATGACGTAATTGTCCGCCATCTTGTACCGGAA

Spl/3
GTCCCGCCTACCGGCGGCGACCGGCGGCATCTGATTTGGT

GTCTTCTTTTAAATTTT

B

Mock M.Sss |

4 BI19f53 CpG BFM(A) K FEIEIHIS p6 /BN
FiEtERI S E(B)

Figure 4 The prediction of CpG islands in B19 viral
genome (A) and the methylation modification effects on p6
promoter activity (B)

Note: Scale bar=100 um.

24 B19 FHIFEHEBX p6 B FHIIBIE
€A

WFFEUESE B19 J 8 NS1 2 [ 1] 3436 p6 Ji 31
TEPE. 11 kD DA K X & RS WHEA R ThRg?
P REETAR T vk, 18 2 A X 96 ' 2 G T PR RAE
B19 e X p6 Ja s TGt
My, Z55RWE 5 P, SXTREAAHEE, NS1 F1 X
EARE M p6 Ja sh TS, {H& 11 kD & A
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ANE A p6 JH T ITE Y
2.5 B9 fREHIELEMER 11 kD MHABRAREF
TNF-a. IL6. STAT3 Bz FHIIBEERH
o, N/MERE B19 1Y E R4 &
1 NS1 AJ &G 4IPS [+ IL6 . TNF-a., STAT3.
IFNB 25kt 11 kD E A1 B19 i 2
M E O 2R BA KM IIRE? A5
SEEBHR ARG R 11 kD & S5 EA0 I T 5
TR R PT THRSE, 45 R A 11 kD E A6
% FE 2R R T IL6 . TNF-o Fll STAT3 Ji 8 71
T, T IFNB JA 8 T 6 P AN RE R IS (8] 6).0

351

(3]
(=]
T

N
wn

)
S

T T
—

—_ —
(= w
T T

Relative luciferase value
—

W
T

0 pcDNA3.1 NSI1-Flag 11kD-HA  X-HA

Bl 5 NSI1. 11 kD # X &BX p6 /a1 TiEEEM ELE
Figure 5 Differential regulatory effects of NS1, 11 kD
and X protein on p6 promoter in Hela cells

457 [IControl
40r HE11KD

;‘3’3.5-

2 1.0}
0.5 _ ’_-
0.0 1 1 L

TNF-a IL-6 STAT3 IFNB

6 11 kD EAXMMAREFETFRIEE
Figure 6 Regulation of cellular factor promoter by 11 kD
protein

3 WikE4w

B19 Ji 8 HoA gl ikt , 2 SR gLl i 8 i
19 21 41 B #H £ 4 Bl (human  erythroid progenitor
cells , hEPCs) F1 §& i B9 & Il T 40 g (fetal
haemopoietic cells)!'!, 5 CMV 23 3 FALL, B19
TREE p6 i 8 e _F RS VR A A0 R S B
W5t E M p6 J3 3 F7E Hela, BJAB, CEM, K562
SEAI AR BA B R T T AR R p6
J38F7E Hela. HEK-293T/293, RD. RKI13 %
BRI R Pl B A CMV S 35725 DL A e T
PE, TXT B19 W8 TETER 3 p44 FEARAI
FEE, X 5 LARTRIRES 5. BAh, A
N EERHS B 1 B F—FE, p6 Ja s Tz i
PR S [R5, W Spl/3, YY1 #1 EBS. A
S, FRATTE R I 3B AL R S5, S

S Ji 3 T A DG e X R 7 A S IR 4

A7 BN nt. 302-479 X B i X3k CTCF. Y Y,
STAT3 il Sp1/3 W% ka5 A0S (B 1. 2). HTFH
BEAEIAAY CTCF 255 L AT 38 b 0 s il
T R ST 5 M 7 5 DR A s AR 7 1 A2 4 P
Ut, B19 k8 p6 Ji shF 1) CTCF v s AT BETE N 87
RNA el FRrp s E e A, E 3 P, p6
Ja sl CTCF X Bt (1) # AE 2 2 FRAR A 1,
AW CTCF vl fgilad L p6 Jio o 155 st i v i
S B19 i I % S RN AL A o

AWFFGE T PO R MRS RGE LB 11 kD &
FABE B p6 R sh TG, X S5LRIETF 11 kD
HIARSEN B19 7 EE RNA F SR o 45—,
B 11 kD & A Z0HE L4 K7 TNF-a., IL6,
STAT3 Je s F Ryt . FATHIAPFSE LB, 11 kD
B R MOE 20 NF-xB (55382 FIRAE R
FHETEY, i NF-«B BTy 00 ki e
etk A1, fudf L6, IL8, #4fkHF CXCL1 %
7E E B e th g iR R R AT . [, B19
WRREVE Ry [ [ Pk e s Y Ei S L, R K
HiF NS1 25 13406 19 TL6 A1 TNF-a 2541 i I8 7 LA
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FER4E: B19 JRaEAEZ T 11 kD X p6 Ji3 3+ A 75 37 i 1E 1467

KA X NS1 25 13 i S R4 SO S 350 4
Bl %F 11 kD # AW AR IS 41 T IL6
1 TNF-o 5 8 7RG PE(E 6), FRATTHED 11 kD 2
FI7E B19 Jag5 AL B =M s g ke %5
FNST EAZEMIIEA, IF HiZad B mT fe 3 2K
T NF-xB 5542 . Ah, 11 kD # Pl 2
AMRBETF HEKHF2ZEKEE5HEMA 2 (growth
factor receptor-bound protein 2, Grb2) H.AFF: AL A
JHL PN 4 Ff A0 38 5 2R 108 (extracellular regulated
protein kinases, ERK)i&M:, dEimifedt B19 feg
5211, WY 11 kD 2R R HE B19 35 2 19 A T
SO A AT Bh AN R R B . AR SO, FRATTIRI -
WL RIL p6 Jo s IXAETERESE M S 2 G P
STAT3 25505, 42 REEW] 11 kD S F b vl
TR STAT3 RYZRIRF p6 i s+ mTs k., IFE
AR BEER IR RIE, SEmEe BE i A 5
e L, FiRAB 11 kD & AVEHA T4 E 1
JASFEAE R PIEE, KRN B19 ST E40H
FAAE B AR R AT 0 B A Ty 1), HA AR L,

MR R, A3l FIX CpG 5 e H 34T
PR R AR N EE RN R, 8 5w 2
JEAAE DG . B . B2 20 5 (herpes  simplex
virus, HSV)BTE RIS S0 B0E BBy, SCUER B8
(human immunodeficiency virus, HIV)m#& AF.3k
J8i 94 7% (human papillomavirus, HPV)FJ5 72 HE K 4H
AR FREAN BB R CpG 5y iy sy 2
ARBB A, FRATAE A B b T % o
/NI IS B XS A CpG (3% 2), IR AL
K4k R R p6 fa 31T CpG 5 iy W LML BERSFRE T
TeAMIEIE R Rk (K] 4) o 75 oh W58 R BT 41%
[ty CTCF {0+ CpG H3EAbfgs!™, Mk, %
F p6 Ja s+ X CTCF {5 LA K CpG & i H 34k AE
Ai5F p6 ST IETETT I AOVERT, FRATHHEN B19 J
B p6 JH BT CpG & A AL00 T g 5 HAFZER)
REEE RN F A BN RS, T HAX RPN 7] BEiE
T8 5 e o5 B it B0 B8 T P R4S 0 B 1 A SR AT R A
ik, MR REA G AE , TR R
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