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Induced by HSV I Infection
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Abstract: The binding of HSV I to receptors of human fibroblast initiates viral infection and induces
the cells to express specific proteins. SR-15, one of these proteins, was identified to interact with certain
zinc finger proteins containing KRAB domain through binding zinc finger domain in yeast trap system.
This interaction impacts the transcriptional repression of ZNF268, which is one of this type of zinc
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finger proteins in cells.
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BEAZIM W, 5286 SAE ], IR AN IR At
I MR T, R | S A R e 4 i X ek DR ik
WA ARSI R AR (b BT A (R R 1 4
THATDIRE BT, A B TIRAGR B f# HSV
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1.1 %24

hsp-975 Rt IX B CkH pUC-975, A&
SEEG = ARAE) 5 pcDNA3 (Invitrogen) 4345 ECOR
[ B )AL BE 5 3% P15 5] pcDNA-975; hsp-975 Zwhd
X B 5 pGBKT7 (Clonetech) 4354 EcoR I i
Y AL PR )5 iE 15 %) pGBKT-975. pGBKT-975-M %
SV EAR VLR AR 7, e 1A Frosfy gt
pcDNA-ZF ] ZNF286 (NM 003 415) 1~550 fi %
SRS N, A 6 MR g Mg A— A%
KRAB #ittl, 5 pcDNA3 4 BamH 1 1)) 3% 4%
¥iE, pACT-ZF 5 FIR[FFE B ok it .
PACT-ZF-M #%[& 1B Jion, HR4EHHIE L .
pCAT-En R 544k SP1 {EHF41, CAAT J#415
pCAT-Basic A& (Invitrogen) EFAL . KA R
DHS-a , AKF LB #5820 (ALK E LR .

HSP-975

1 50 100 121
1 1 1 ]

I 975.-M1 50
A " 1

! 975-M2 100

1 975-M3 80

80  975-M4 121

1 ZF ]

A BB SLAE L CHO-k1 KT8 5% 1ML
THI0 F12 8 3808, 100U/mL 58 %; 20ug/mL
BERE R, 5%CO0,, 37°CHiFR. i SR-15 Pk A
S I ARES, BT ZF (KRAB-FEFEE ) Pifk
H ZNF268 B [155 1~550 ZHEMR 5 GST fl & 1k
(1 SRR R TE B ) S /N BRI 2%, ARSI 3 AR AT
1.2 JR¥I DNA 45340k

R g2 TN AU i CHO-k 1 41 ik K & 80% %%
)5, M Lipofectamine™2000 (Invitro- gene) #%
YN FORE DNA (3pg /4L). 37°C 153% 12h o,
FEHEFR, IATCPUEZR T DMEM (% 5%/
M%), 37°CHFR4IM 36h o, £ PBS iHVE 3 K.
FEIHW, 1XPBS PEPHRk. FH 40 i) Wi 5 40 g,
1000r/min 250> 5 min, 3, HTARRN AN .

—» EcoRI—» pcDNA3 —» cDNA-925

—» FEcoRl —» pGBKT7—» pGBKT-975-M Series

—» BamH-1 —» pvaDNA3 —» pcDNA-ZF

—» BamH-1 —» pACT —» pACT-ZF-M Series

| KRAB Structure W Zinc finger domain

1 HT5 ZNF268 8t FAH I AEH 454 43§ i) HSP-975 S8 AR5 T

Fig.1

Design of mutation of HSP-975 and ZNF268 for analysis about the interaction of both proteins

A: The design of HSP-975 mutants. B: The design of ZNF268 mutants.
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1.3.1 SR-15 SHEAFEHEARIHL: AR
pGBKT7-975 #AVREREA L AH109 Ji5, ST
AR g8 il cDNA 3CE (Clontech) FARME 7 LRl & .
REFE A = 23 B PREUEE AL cDNA SCHE (K] Y187 1% Al
Ak pGBKT7-975 (1) AH109 B ¥ [ RHEFRE T 2 fi%
f) YPDA ki 9:5d, 30°CHiJ% 20-24 h, fbor )58
FEWERAT T SD/-Leu-Trp 4R, 30°CHiFE 1 J&; 4
SIPkETERIZE T SD/-His-Leu-Trp #1 SD/-Ade-His-
Leu-Trp “F4, 30°CH;FE 1 J&, MEHUHIEwwkE. H
FOREEA KA 5, AT A S .

1.3.2 4 FORL I EAL R BERER A DAE 2 FhE
pGBKT7-975-M 5 pACT2—ZF-M RAIH AR5

HALRE BRI AH109 F1 Y187 ), ZrWhigAn T
SD/-Trp *FAR AT SD/-Leu P4 s [R] 1506} B 2 ks
pGBKT7-P53 Al pGBKT7-Lam ¥4k 40 1. 30°CH;
%1 JG, 3% Bl iEAT Al PR EH 2 v b
133 FH ONPG AL ~F-FLRH Frlet . Pk
SD/-Ade-His-Leu-Trp V- # I [ 147 V% #% Fh 2] SmL
SD/-Ade-His-Leu-Trp A& 723, FRIKIS 7%
(30°C, 200r/min, 20 h); #Fh1%& YPD Kigist
1 30°CHERES R 3-5 h, ODgoo=0.5~0.8 I}, W3k
BB, JFid% OD fH. HBFES 4mg/mL ONPG
(Promega) 30°C W¥E HEZEEDIL, W03V
[f); BRE40HMRE  Jo 7 D606 REvE 420nm SGHRISA ;
DU IR 28 A CTH 5 - FLBE T B o - LB T g
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PAATH=1000 X OD40/tx5x0Dgp9 (ODggo =ImL 1%
FRWRAE Agoo ALFIRRRAE st SONVITE]) . SEEGE R
3 Mo

14 %#&RE

£ pcDNA-975 Fll/5% pcDNA-ZF #:4%(f] CHO
A0 % LIk 7 RAE 25em® BRI TP RS 24hr S,
Fo bR UETT I BTG A 24 MEM K5 952 10mL,
3h &, FHRE#G R 2R MEM K752 10mL,
Bt IN[S™]- B R 28 449K [ 50uCi/mL, 44k
37°C 537 10hr, d#57k B, DMREE &I T
90 B, A RIPA 2% PP [Tris.HCl 50mmol
/L(pH7.5), NaCl 150mmol/L, NP-40 1%, SDS
0.1%, Z4AHEZ 0.5%]200M1, 4°C Z4f@40H. HL
[S*°]- R 2 R b ic 40 R 4 A% 4% 100uL, A 50uL
YU, RAJEHCE 37°C 2h; fRPr)E S5k et
Pk Z e T e L5 )5, 5 Sepha-
rose-A H HVE & & 4°C 1hr JE A IZ ey, H
1 XPBS ik 2 &, B Javiie H 30ul SDS £
it Buffer & 3%, WEWH A5 100°C Z P Smin, T
FWEL, FAVUE, AT 12% SDS-PAGE IRHL
UK RFBEIR R e, B TR A BT
WG, TIOR8 2% .

1.5 % £ % 7 # # 48 86 (Chloramphenicol acetyl-
transferase, CAT) 2 2 £ B <4 4 45 )

B g Ja P SE i g e, FE T 200pL
Tris'HCI (25mmol/L, pH8.0) ZEyfh, Wik 3
K, 16000g 250> 3min, FREANMIRE), Frfd Lig
40uL N 60C K # 10 min J5 7% A 10ul
9.25x10°Bg/mL [H']- 5 # H+5uL 1F T BEaliG A+
70uL TrissHCI (25mmol/L, pHS8.0), [FIM#% =
XL 37°CoKy 1h i, B ELOE A 300Ul —
F2R, G &AL, ¥ EEAPRE RS — e
O, BRI 100 uL B ¥ 250 mmol/L Tris.
HCI (pH8.0), #E¥FHE Lo NI 200 pL |2
WOHIRS N AL R . 64T H
NEEL, 4 A7 T 10 000~150 000 I, CAT %
PEARTE LA LA
1.6 %4 3 >4

{8 SPSS #RAF R A DGR I T Ab B, it
G5 RUL PAEFIR . ARG R U £ hrEE LR .

2 4R

2.1 SR-15 3@ % 6595 % (¢ 2t th 5
LL SR-15 AiE & FIFERERERU AT R G AT
NIERTZHZE cDNA FER ik et R, et —

# SD/-Ade-His-Leu-Trp [0 1E J5 , 5 TE R 10 A
FHEAE R BAPE ve B, AR 0 L 5 5206 v 8 119 B 4k
X HEL BT B Y ) R ot B A5 BT B AT IR 25
HorHT, B T IXERH M e Y JE TS SR-15 A
AR R ve B, 10 K 2 e AT
FP ot i, XEerd B T SRR R 280
THREFVER, IATWRE T ZNF268 (NM_003404)
FE g0 5 1~ 550 & R A B ZF
(Fig.1B) , JE M & T #H W 1 B &% £ & 315
pcDNA-ZF, #4355 pcDNA-975 L4 X\ CHO 4
M, LA DTE R I E S T F R4 i A A
AR (Fig.2). fEHH, $i SR-15 F¢ e Huiilif &
Pt ZF(KRAB-FHEHE )P, HREIEH 2 [N
filigk. XL LY E R T SR-15 M4 MR
A A AR R o
R 1 85 SR-15 PR SR IR 1 09 9 B DR

Table 1 The genes that encoded proteins interactions with
SR-15 specifically

GenBank No. Name®
NM-003404 ZNF268
NP-694422 Zinc finger protein 268 isoform
AAL99923 CLL-ossociated antigen KW-4splicevarian
AAHH48350 ZNF84 protein
NP-001007089 Zinc finger protein 21 isoform 2
NP-940882 Zinc finger protein 615
BAA34518 KIAA0798 protein
AAH02858 Zinc finger protein 432
AAV97944 ZNF 569
AAH93625 Zinc finger protein 585B
NP-062537 Zinc finger protein 26 (KOX20)

*The proteins encoded by these genes list in table contain KBAB
structure and zinc finger domain.

K2 FIAIHTSR-15 AL ZF & [T Bk L 4 CHO 4
JHLFA) G B THE 73 M
Fig.2 Immunoprecipitation of CHO cells co-transfected by

plasmids with antibodies of SR-15 or ZF
1, pcDNA-975 and pcDNA-ZF with SR-15 antibody; 2, pcDNA-975 and
pcDNA-ZF with ZF antibody; 3, SR-15 antibody; 4, ZF antibody

22 SR-15 %@ 54 154t & @ 40 3 (5 PEoin#)

N T SR-15 SEHRE A IERINLE], T4
T 44 SR-15 H AMHLRSEAZ R (Fig.1A), #I
Sl ERE N pGBKT7 WAAS F1HE A, FIH B
-gal G5 A TEPESER:, 43 5 abE T pACT HMEHE
ik ZF BTN g AR . 45 R RN, SR-15
W DL SE R S5/ 10 2 1 SRR 45 M R AE A B
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HSV 1 G N RRET 2 40 75 5 14 SR-15 B 42~ Dh e 7 B 549

VER, ARl 2R 58 AR 1) % 0 5 1% KRAB-FEFR 25
PR 45 5 (Fig.3A). T LA ZF 2 AN R Bk 58
AFAK(Fig.1B) 55 55 4% SR-15 43 1) B -gal W& LSS & K
MW, ZNF268 73 fH'Y5 SR-15 7 F RS GAE
M F 202 A BHRE 5y, 1A KRAB
SERI Y O WA G AE (Fig.3B).
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Fig.3 Analysis of structural domain that interacting between

SR-15 and ZF proteins

A: Interaction of SR-15 mutants and ZF. 1, pGBKT-p53 + pACT-LT; 2,
pGBKT-975+pACT-ZF; 3, pGBKT-975-m1 + pACT-ZF; 4, pGBKT-975-m2
+ pACT-ZF; 5, pGBKT-975-m3 + pACT-ZF; 6, pGBKT-975-m4 +
pACT-ZF; 7, pGBKT-975 + pACT2; 8, pGBKT7 + pACT-ZF. Detail
protocol of experiment was described in material and method. Each sample
was performed in three wells. B: Interaction of ZF mutants and SR-15. 1,
pGBKT-p53 + pACT-LT; 2, pGBKT-975 + pACT-ZF; 3, pGBKT-975 +
pACT-ZF-ml; 4, pGBKT-975 + pACT- ZF-m2; 5, pGBKT-975 +
pACT-ZF-m3; 6, pGBKT-975 + pACT- ZF-m4; 7, pGBKT-975 + pACT2; 8,
pGBKT7 + pACT-ZF. Detail protocol of experiment was described in
material and method. Each sample was performed in three wells.

23 SR-15 @ $o 2ZF B® 4900 b 6§t 7
DI 2 %R R, KRAB-#EHRH KT
HURFIRIGBEFR 45 M0 45 & T DNA JEx oot
CAAT 1 BAF s AP shael™, IR, fEMds
KRAB-EEFR 25 A3l AN BT BT, #0064
W BEfR 45 s DNA g4, IS E0ZE A
CAAT JofFAFEDIREMI B . H A i o W (1) B2k}
UESE, FEASZIG T RENS 15 SR-15 8 (A= ERE A

YER ZNF268 401 P A I FRe il H i T
KRAB Z5 eI 41 B, v LAHERTHH AT X CAAT 4%
Jel s s s ae! ™ 2, ZETRAI CAT 3EYESY
M SERE 465 b, R RIZ 8 1 1) N-3fi6 4 (1-550
AER) 45K ZF ReANHI R A CAAT R 7 /¢
SV40 J3 3111 pCAT ik Bk 3%k DhRe, M PR
CAT [R5, 1 SR-15 B AMAELE, W EBEm
% KRAB-#:48 45 M8 (1 ZF (13X Bl ) 2 68
(Fig.4).
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Kl 4 SR-15Xf ZF ¥4 Shser it
Fig.4 Inhibition of ZF’s transcriptional repression on CAT expression by
SR-15
1, Control pcDNA3 and pCAT containing CAAT enhancer element and
SV40 promoter. 2, pcDNA-975, pcDNA3 and pCAT containing CAAT
enhancer element and SV40 promoter. 3, pcDNA-ZF, pcDNA3 and pCAT
containing CAAT enhancer element and SV40 promoter. 4, pcDNA-975,
pcDNA-ZF and pCAT containing CAAT enhancer element and SV40
promoter. Static analysis of four groups shows: P < 0.05]

3 934¢

HSV T AN 7] 288 289 41 Jfa 1y ke 4% 52 00 HH AN ] 1)
g B2 8 JR U, SR AEAR L b B e T 2 A A
FEIR I S AR LRE, DL R 3 Bl 0 1 I 52 il ot
b 55 40 M P A EL AR PR Y IR, AR
BRI N R AF4EAm i &, HSV [ 45 & H &b 552
PRy T IR, RS AR B R TR 40 M 1 R
B KPRG9 R AN R Y, fE— e R
W BT B I (K 46 S AR AR N (s, Rk,
XFHSV 1 4555 511 SR-15 A T I # D i
AT, KA BT HSV TG N 41 4 41 g AL EE 43
Mo FRATATHIMOIFS L4 R, SR-15 HATEA
MIREE SRR, JUHE RS XIRAELE, LAIZEA
FeERILT GU/S HE, #n TizEAA RS
5414 5 DNA 5 RNA (AR EAERH. 754305
VB TAE, BAT 1 Ik [ RERU A 70 AT S S s Dt
VESLE, WEIRE R S 41 N B KRAB 4514
WEEFRER 2, g & 0 BEFe 45 Mk 25 4k
XA, 1y H, X el & aeie BLNTIX S KRAB-#EFR 5
F DI RE P R IR e s AR R0, IR Be 2k SR,
SR-15 A —FhEdr e 41 P &A1, #
0N R AE T EFRT KRAB S5 M) PER A sk A 1
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R . BV SRR, fEA RSN R
H A, BAT KRAB S M 18 173 1 5 SRR
HAT CAAT 3455 1 Fe 4 (¥ ) 81 1 e e i R R B il
TEH, efTEMIR i A8 A 2 T i A9
FG B R P R TR B DA R T R AR
FAUST, i SR-15 R (AXFIX AR (i AmiIfE A, %
WY A0 ML BERS AT 53— PRy S (R 4505 3K, e AR B
RELAE T (R, BT S 1 8 1 e i o
A8, AT I 20 B (4 AT T H Ao AEXRE—Fp
PERE R R AAE HSV T T A e i) 04, Him 28 3
S A0 H A= 10 2 Th BE 1K) A2 AR 2 15 A7 R 0 5 1) Ja
Qe R, I oG I BERE ™ A A R, X
ARIEIA TR EiRE ' . Ik, 32K
BT AL 25N AR GE 1A S BEOR N U I e S AL E
AML N DIRE S TIAT AR, DARCEA TR a sk e
REREH R

References

[11 LiQH,Jiang L (Z=Hii, #% #i). The Molecular Biology of Viral
Infection CJE BB L 1) 73T A= 4012%%) [M]. Beijing: Chemical Industry
Press, 2004 .

[2]  Benn J, Schneider R J. Hepatitis B virus HBx protein dere- gulates
cell cycle checkpoint controls [J]. Proc Natl Acad Sci USA, 1999, 92:
11215-11219.

[3] Boyle K A, Pietropaolo R L, Compton T. Engagement of the cellular
receptor for glycoprotein B of human cytomegalovirus activates the
interferon-responsive pathway [J]. Mol Cell Biol, 1999, 19: 3607-
3613.

[4]  Fields BN, Knipe D M, Howley P M. Herpes simplex virus and their
replication [A]. In: Fields Virology [M]. Lippincott-Raven, Philad-
elphia, 1996, 1658-1575.

[S]  Mogensen T H, Paludan S R. Molecular pathways in virus-induced
cytokine production [J]. Microbiol Rev, 2001, 65: 131- 150.

[6] Tamanini A, Rolfini R, Nicolis E, et al. MAP kinases and NF-

kaooa B collaborate to induce ICAM-I gene expression in the early

(7]

(8]

(9]

[10]

(11]

(12]

[13]

[14]

[13]

[16]

phase of adenovirus infection [J]. Virology, 2003, 307: 228-242.
Shen H, Cheng T, Preffer F I, et al. Intrinsic human immunode
ficiency virus type 1 resistance of hematopoietic stem cells despite
coreceptor expression [J]. J Virol, 1999, 73:728-737.

Li Q-H, Dong C H, Wang L C, et al. Early expression of
protooncogenes induced by the binding to cells of two viruses [J].
Acta Biochim Biophys, 2000, 32: 149-152.

Li Q H, Zhao H L, Jiang L, et al. A SR protein induced by HSV1
binding to cells functioning as a splicing inhibitor of viral Mrna [J]. J
Mol Biol, 2002, 316:887-894.

Collins T, Stone J R, Williams A J. All in the family: the BTB/POZ,
KRAB, and SCAN domains [J]. Mol Cell Biol, 2001, 21: 3609-3615.
Margolin J F, Friedman J R, Meyer W K.,et al. Kruppel-
associated boxes are potent transcriptional repression domains [J].
Proc Natl Acad Sci USA, 1994, 91: 4509-4513.

Melnick A, Ahmad K F, Arai S, et al. In-depth mutational analysis of the
promyelocytic leukemia zinc finger BTB/POZ domain reveals motifs and
residues required for biological and tran- scriptional functions [J]. Mol
Cell Biol, 2000, 20: 6550-6567.

Paludan S R, Mogensen S C. Virus-Cell Interactions Regulating
Induction of Tumor Necrosis Factor Alpha Production in Macr-
ophages Infected with Herpes Simplex Virus [J]. J Virol, 2001, 75:
10170-10178.

Paludan S R, Ellermann-Eriksen S, Mogensen S C. NF- k B
activation is responsible for the synergistic effect of herpes simplex
virus type 2 infection on interferon- vy -induced nitric oxide
production [J]. J Gen Virol, 1998, 79: 2785-2793.

Adler H, Beland J L, Del-Pan N C, et al. Suppression of herpes
simplex virus type 1 (HSV-1)-induced pneumonia in mice by
inhibition of inducible nitric oxide synthase (iNOS, NOS2) [J]. J Exp
Med, 1997, 185:1533-1540.

Beerli R R, Dreier B, Barbas C F III. Positive and negative regulation
of endogenous genes by designed transcription factor [J]. Proc Natl

Acad Sci USA, 2000, 97:1495-1500.



