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—MEFTHIMm S 5 F HIRRP M E{ER &8 i
it WUEREMFIIRES T

AGHK BNE B T K B

B s F

B OEARL NET ZFmEt

(BB, o EE AR ER, AW FEF R, BY 650118)

= B A | R R AR & #74) & & (HSV-1 infection related repress protein, HIRRP)
RN P n kit Ea ., BNITHG LI HIRRP LA R L mien 44, &
% HIRRP TT e A I A5 T A ERLX—F 2N AWFFH. A, HIRRP AWREA L5
T A R e 04 BARAE A UIZAR KA . Ak, #4104 HIRRP #4942 7 pGBKT7-HIRRP #4%, A
BE A I J R B AMANT 40/ cDNA X & ¥ 6 ik B 7 353% & & (Vitronectin, VIN), FFiB itk A %%
SR AR K AT T W, ABARS 9L 40 038 78 2 3o Fo R F AT T8, SE55 T HIRRP #»
VIN Z R AEEMEVER. M OARSITR T, BEGAREER, LA Bt @itk e
HOE., Wk, £A14F 4448, HIRRP e VIN AN 665 A48 4R, R A5 A 5 mieed

RABFEREEHIE,
XK§EiA

AR T 1 AR S B 5 (HS V-1 in-
fection related repress protein, HIRRP) (Accession No.
BAB71400)# 5 i H AR} 50GH 10 A FIcDNAJI A7
4581, HIRRP A7 209 MM E, BRI
WIFAXT 5> T TR L) 24.6kDa, BiLEHL AN 7.94, H
B, WA R A K% H 451 A D R i SCERGE .
FRAT TR SR A A FH 4 e bk AR 2 HIRRP 712 HS V-1
JRRGL I LO2 40 g P 3255 B 3 5 i 3d Northern blot 58
%<1 HIRRP mRNA 7E4 ffi A3 G, G, %0 S
BWERE, BEW BT mRNA RiEETLHEZER,; FF
BEAM TN, 27 WESKEHISIEE
HIRRP ] g2 — 7 Z B M AR ORI HUW B R A,
e, FAT1SE %l ORI T HIRRP: WX P 2
AT . (HRXT HIRRP 7675 #8124 I 40 e iy
BRERIETURTEE A BAAHLHRIEA 8, T2 3,A]
MART 4 s cDNA 3 i % 55 HIRRP AHELAE F #)
EH, A EENFEAVTAHIRRPS 5 1) 41 fa Hus 54l
HRMA—HH &R .

1 MR ER%E
1.1 #%

Vero. CHO. LO2 #ffd. KM#Fw# Topl0 1
BL21. # {4 pcDNA3.1. pEGFP-N2. pGEX-5X-1.
pDsRed-C1. 7% HSV-1 25X ALK = A7, B

BRI ARAT, BRAf 2B 1 BURGUH MR & 5 JOEEA

B AH109 1 Y187, Jfifi pGBKT7. pGBKT7-P53.
pGBKT7-Lam. pGADT7. pGADT7-T. AJF41H
4 il cDNA LS B Clontech 23 75 2% BR i1
WIS, T4DNA E#ES. Taq B8. EENZR
Marker. TRIzol. F#£}AEEFHFHEH H TaKaRa
AT LK 4000, ONPG ¥ B & EAEYHAS
FRTTAE A F]; RIPA 2R % B Applygen A Fl;
Bradford ¥ H € BIAM & . IPTG. DNA £
B BRI & B Bioteke 23 &5 1h 2 & R MR
(ECL). JRHRL/ME. PIRAFEW H Tiangen 2 F);
LipofectAmine 2000 /) F Invitrogen /3 7]; Glutathione
PERETS B B KA TR ARTFSTH0; Anti-VTN MAb
¥4 H Epitomics /A &]; MTT ¥ H Biosharp A ] .

1.2 A&

1.2.1 HIRRP# B h B4 3§ A pGBKT7-HIRRP # ik
M HSV-1 B L02 41/ 24 h J5, F TRIzol J5i%
$REX LO2 41 i RNA, HLIKHE L FEAM#, 8L 0.5~1 ng
& RNA i ¥R, 554 a cDNA B—%.
Ll 5'-CCG GAA TTC ATG GAG CGG CTC CG-3' fl
5'-GCG TCG ACA GCC TGC TCT CAG CTT-3' 4 &
TH#ESIY. B M cDNA % — 5 0B, 55°C i8

oA H 1 2010-06-28 S HHI: 2010-10-14
*EiAEE . Tel: 0871-8335905, E-mail: imbcams.lq@gmail.com
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‘X, PCR R W 30 IMEFF, ¥4 1H HIRRP &K B, &
EcoR 11 Sal 1 X{E Y] J5 3% N\ pGBKT7 4%

122 #4& 4 @&t § #E % AR H
PRHEPEG/LiAC /7 1535 pGADT7-T & E 41 FpGBKT7-
HIRRP %L AH109 51, ¥)53%4i T DDO(SD /-Trp /
-Leu)fll QDO(SD/-His/-Trp/-Ade/-Leu) 4%, 30°C £
FR3~5 d, I SRR R R T A K K U RE R /D,

Lam 1 pGADT7-T, FEYEXT Y ; $L% pGBKT7-53 I
pGADT7-T).

123 MEHAZRAE Tk % ik pGBKT7-
HIRRP # %] AH109 ##k4, #4& Clontech 2 & Fi I
cDNA SCEE UL B #1E, 12 5 Ml i & A4 i
cDNA M Y187 BERFEE R &, H#EFF 45ml
2xYPDA/Kan AR FREEH, 30°Cy  50r/min 355% 20 h,
05 #44H 50 ml 0.5xYPDA/ Kan iE¥E A G, B
&T 10 ml 0.5xYPDA/ Kan A5 3: 3+, %44
200 pl ¥4 TDO(SD/-His-Leu-Trp)*FA% L, 30°C #53%,
FrriBE K IR G, ¥ FEF B 3] QDO PR L, 30°C
135 3~8 d.o

124 REFRAMWEEFSN  KQDOFR LA
K R I 5 BB TR S 55 A\ KA B Top10 1, 44k
FENRAT TR PIMEFAR, 37°C A KE5R. IRHBk
BB e EFERN T 3 ml &R HEFREE, 37°C, 220 t/min %
B BT IR 43 . P45 3R 5 NCBI i)
BLAST M ¥ EEL X, JR1GFHME S REAR B, P
I R R AE B B T R .

125 BFIAeHBEMSH K pACT2-VINAI
pGBKT7-HIRRP JL4% 5| Y187 BERHEZ S 41 M,
SJERATE DDO H537 4R L, 30°C #5357 3~5 d, ¥ %
B ZE QDO K FFR L, 30°C 4k4tt%3%, PhERREA
QDO K7t L IE# A KM, F ONPG ALK
DB A=A B FUBE T RS L, )25 HIRRP 5
VTN W1E A 5855 (BRHEX #]; 3t%: pGBKT7-Lam il
pGADT7-T, FHEXTHE; 3543 pGBKT7-53 1 pGADT7-T).
1.2.6 %&£ 547 HIRRP 5 VIN & CHO %o
A #A8 ZAE ¥4 pGEX-HIRRPFKIA B A&, JFk%
1L HIRRP-GST f & | H, H o B4k, 2/,
%51 HIRRP £ e EHiik. FHHE pcDNA3.1-
HIRRP #1pcDNA3.1-VIN EAZ FRIE B4, FH-R e 4F
R R A I B AN JE$E 15 ug & CHO i
(50 cm? 5 F£ 1), ik 40 h, 300 pul RIPA ZH# B
S, 100 pl 41 3R R A 20 pl

H ##9 HIRRP $Hi44(3% 2ul VIN Hik), F 4°C BEHK
WEE 2 h, FAA 50 pul A F1 G & A 3R AR R4k 49
9% & I, 3 000 r/min B/ 1min SUEESEREIR, &
RIPA ZM#AUEVE 5 K5, F VIN HifAEL HIRRP Hifk
HEIT Western E13%, Kyl HIRRP 5 VIN M EAER .
1.2.7 RI AL EALHT MR ek B RN RILE
4 pEGFP-HIRRP FI4L {475 . % 15 8 /4 pDsRed-VTN,
FHALEE LB E /i CHO #iff, 85357 24 h JFEUHIR A
M, 2Ot BB TR,

1.2.8 MTT #%#® HIRRP-GST #= VIN-GST *f 48
RS e ¥k F Vero 41 fusH T 96 FLAR, 1 000 4
4/ £L, N 37°C 1% & 1 h /=) HIRRP-GST Al

GST. HIRRP-GST. VTN-GST FIA bl 4 i ==
EX ), BT RISk L34 0.5 ng/100 b/ £L, 37°C.
5%CO, 4 Mt FEA M 3E 5% 36 h &, BFLIIA 20
MTT ¥%#(5 mg/ml), 37°C 5 & 4 h, HEALEETFRK
g, DA 150 u/ L. DMSO, % 7%& % 10 min 5,
BEFRAXAT I 490 nm PEK IR G{E .

1.2.9 MTT %4209} R ak4% @ HIRRP-GST 5
VTN-GST*t HSV-1 Aftid 428978 A Vero 41 i
T 96 FLAR, 1 000 N1 / FL, 37°C HEFF 36 h J5, N
AKRIFEIER 1)FHSV-1GRIBIRE A 0.5 ng/100ul;
HSV-1 F& 4 0.1 MOI), 37°C 4 i3 3746157 24 h
Ja, FFLIIA 20 pl MTT %98 (Smg/ml), 37°C ¥ & 4 h,
B LIRS, I 150 pl/ FL. DMSO, #1HE
% 10 min J&, FIBAR ORI 490 nm 3K RIROEAE .
1.2.10 g-PCR £#7 VTN #= HIRRP #4948 24k 7 £ 48
fodism AP T B5E 4 pg pcDNA3.L-

Table 1 Stimulus accessions

Groups Conditions

Control )
groups 1. Negative control: no stimulus, no HSV-1

2. Positive control: only HSV-1, no stimulus
Experimental

+ GST and the HSV-1 co-stimulated

+ HIRRP-GST and HSV-1 co-stimulated

~ Anti-VTN MAb and HSV-1 co-stimulated

6+ HIRRP-GST and VIN-GST mixture incubated
1h, then incubated with the HSV-1 1 h, then
stimulated the cells

7+ Anti-VTN MADb and VIN-GST mixture incu
bated 1 h, then incubated with the HSV-1 1 h, then
stimulate the cells

8. VTN-GST incubated with HSV-1 in 1 h, then
stimulate the cells

groups

W oH W
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HIRRP JFiki sl 3t #% 4 pg pcDNA3.1-HIRRP JiLFl
pcDNA3.1-VTN Jithi & Vero 41 s 1 (24 FLAR ), 37°C 55
7% 24 h, IO\ HSV-1 #ATHIEL, 3+ T 205 2h.
4h. 6h. 8h. 10h. 12h WA, #2EUE RNA,
JFFH Oligo dT 5| ¥i¥i % Hi 5 ) cDNA, % J5 H q-PCR
A3 AFr9s B 57 B B B3 K (ICPO) AT L3I IR (¢ K) IR 238
K HR: B%E pcDNA3.1 FHiAk) .

2 #HR
2.1 HIRRPFEEHFTEHEKNWE. BHE
Ao % B B R 32
 ZWFERAE, #A pGBKT7-HIRRP K13 1%IhHy

#; BEE ALK 2/ HIRRPL B #0E 15 M A 41 i 835
M F T B RE XU ZR AT P B X6, Rk T BRATRR
MBI AVTN, %5 E UUE )7 8-A5E N4
M40 fd cDNA SCER.
2.2 B¥IAEEEGFEMEMRN HIRRP 5 VTN A91E
FA5255

it %) & A pGADT7-VIN #lpGBKT7-HIRRP
o FORL AR BERR Y 187 BEAT P P FLBE T BETEYE 477,
&I VTN F1 HIRRP fe/EBEEFR A R4 TAHEAEH,
M REE 20 B F-FLAEH B S B R RIE . X HEA
B A ot B S 6 (1 1), B VTN AT HIRRP 7F B2 RE G A
REFERL — E SR EAEH
2.3 A S & IIEIESE HIRRP 5 VTN E %4
BEEH

Ll Bon: AP VIN B5uEIR, B

Input

HIRRP IHLAS, fitiEsE VTN F1 HIRRP 7 40 M X fig
KA EAER; FREET 2, 34T & S L iiie, B
FI$T HIRRP Hi4R4R, FHT VIN HHiikgs, thasiEse
VTN #1 HIRRP 7E40 ffu 9 fig Ak AEAH ELAE (B 2)
2.4 HIRRP ¥ VTN 7£ CHO ZAp By 3
E L

B4k €05 R IA Ak pEGFP-HIRRP FI4L (.56 %
FKikF Ak pDsRed-VIN 35 N CHO 4 ffu =, Yy REIRTS
—EBNRIL, HHSEIOLMHIRRP RS EEHRE
B, AR, BRI R
L VINGL G AR & BN EAK, FE R
75 55T 40 o IS Ab HIRRP fif & 3 A 52 3 A1 (18 3).
2.5 4MEREEZEH HIRRP-GST 5 VIN-GST 3
4 B4 5E RO F2 1

AJERl A 8 H HIRRP-GST #1 GST % Vero 4 Al

60% -
50% |
40% |
30%
20%
10%

B-galactosidase enzyme
relative activity

0%

P53+T

Lam+T HIRRP+VTN

Fig.1 P-galactosidase enzyme relative activity
P53+T as a positive control; Lam+T as a negative control;
HIRRP+VTN for the experimental group. Vertical coordinates means
the value of the percentage relative to positive control. Positive
control to take half of the value.

1P

HIRRP HIRRP + VTN VTN

HIRRP HIRRP + VTN VTN 1gG WB

Capture antibody

3

HIRRP

Anti-VTN

VTN

Anti-HIRRP
HIRRP

Fig.2 ColIP shows VIN and HIRRP interaction in CHO cells

The results of the CoIP photo record.
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AEARIGTEE, S8R 5 40 faxt B e
HBE XA, MANERLEH H VIN-GST Xf Vero 40 Al
R — 5 M AE K AR MR A, (RO R A K A F B
HIRRP-GST TRALFE A FrEI§9(K 4).
2.6 MEREEZEH HIRRP-GST 5 VIN-GST #t
HSV-1 A\ 12 B9 B9 $2 M)

HSV-1 AT TS50 45 R XK B, Hanti-VTN MAb
I fush VIN, G881 B F% HSV-1 FIER G LK, Bk
J5iRh& B 1 HIRRP-GST 3 A1 fu sk VIN, th#E—EF2
JE EFRRCT HSV-1 G L. an 758 H MR Rk
A A VIN-GST £ Al HSV-1 LA fEF77ER) VIN 45
AR, fE— e EPRE T HSV-1 G JLE,
B0 H anti-VTN MAb 8¢ HIRRP-GST /£ VIN-

(A) (B)

Fig.3 Dual fluorescence co-localization analysis
Green fluorescence signify HIRRP, red fluorescence signify VIN. A:
the vision of the red fluorescence; B: the vision of the green

fluorescent.

A 490

Fig.4 Proliferation effect of Vero cell after stimulated by
HIRRP-GST and VIN-GST

1: cell control; 2: GST control; 3: HIRRP-GST alone stimulation; 4:

VTN-GST alone stimulation; 5: HIRRP-GST and VIN-GST mix-

ture was incubated 1 h, then cells were stimulated. The final concen-

tration of stimulus is 0.51 g/100i 1 /well, cells control were added with

the same volume of PBS.

GST 2 Ja, BEAE - Fh A2 LI585 VIN-GST % HSV-1
VTN &40 S AEH & S).

09 r
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

A 4

Fig. 5 Effect of HIRRP-GST and VIN-GST on the ability

of Vero cells against HSV-1

1: cells negative control; 2: HSV-1 positive control; 3: GST and the
HSV-1 co-stimulated; 4: HIRRP-GST and HSV-1 co-stimulated; 5:
anti-VTN MAb and HSV-1 co-stimulated; 6: HIRRP-GST and VTN-
GST mixture incubated for 1h, then incubated with the HSV-1 for 1h,
then stimulated cells; 7: anti-VTN MAb and VTN-GST mixture
incubated for 1h, then incubated with the HSV-1 for 1h, then
stimulate the cells; 8: VITN-GST incubated with HSV-1 for 1h, then
stimulate the cells. All stimulus were added at the same time (the
dose of the stimulus and HSV-1 were 0.5 1 g/100 11 and 0.1 MOI,
respectively).

3
2 0 HIRRP
B HIRRP+VTN

—~ 1
&
Y
B

-1

2

-3

2 4 6 8 i0
ICPO mRNA Hours post infection

Fig.6 Transcription levels of ICP0 of HSV-1 when VIN and HIRRP
were over-expressed in Vero cells

L5
10 b O HIRRP

05 B HIRRP+VTN

0
-0.5
-1.0
-1.5
-2.0

1 g( 2-AA(‘|)

tK mRNA

Hours post infection

Fig.7 Transcription levels of tK of HSV-1 when VTN and HIRRP
were over-expressed in Vero cells
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2.7 i VIN 5 HIRRP ByRi&KFE3t HSV-1 &
H 3% F KT8 50

BATMLH 45 R Bk, Bl HIRRP fIRIE, Xt
HS V-1 G471 3 1 37 B 3 5 BRI (ICPO) A K L H5E [A]
(K)MIRIEH Frigit, (BiXF{eit 1k A 7E HSV-1 By
6 h 5 ARG 2%, BEZ TR )2 HSV-1 #5215 4
EE(ICPO) LA K 5 H 3 K (tK) (1) 21X 52 31 BH & (340
#l. VIN 5 HIRRP &4 B 1EF A 458 HIRRP 1)
XMERMRE 6 B T).

3 itig

HIRRP H 2001 FH H AR} S Isogai & i
Xf A B cDNA T8I P R 5, 72 2l 280
+4E, HAAMYEEH X HIRRP FIhfeiE. Al
W TAE B IR IAE HSV-1 B YL L2 4l i =Rk
HIRRP E A, ¥# HIRRP BEH RS 5 T 40 i1
WELRE, FmAAFEENTAREX.

TS EERER AT LA, BAVFIEH T 2 Mt s
HIRRP Al e K AEAHBAERMES, KPP VINGLET
BATRIRIE I8 . VTN 1E R4 o2 ) —
ENF, SETHARFHRED, g8, (R4 M4
K. 7. H{EC, S4B RS 5RO ML
WO LR AR E R, SR, FX VIN M40 A
EPF IR FERHE. XTI IhEEEA,
FEHEARNESTEGIEAULEARACSIT
FEMAIMR BB HELE AKE. FRRIETT
G ILYTIE ML e AL S HIE LR, UESE T VIN
F1HIRRP 740 fa s e R AEAH AR .

BATWATHI TYEMZ AEUESE T HIRRPS 5T
40 Mo B G #2, B T F79E VIN F HIRRP 7E
R AN A AR R BT S | R AR E 8O, BAT BT
VTN #1 HIRRP 7E41 ffi 4 Y114 K, 3£ q-PCR £
T HSV-1 {57 B 5 HAZE K (ICPO) A1 5L AL BRI (1K) )
FIXKTPENER, 48 B/8 VIN % HIRRP #91EH
B FE{E#HER. A, g-PCR 4 RiE 8K, 7K
Yuy) i, HIRRP BE1958 ICPO F1 (K [y 28k, M 7F gL
Jei BRI H 0] ICPO A0 K [1)3RIE, BATRTHIK T
Vel S B ST HAFSE T HIRRP 5 ATF-5 716
MEAEA R, Hin#&H HIRRP A 7] fEEid 5 ATF-5
HI4EF, 25 T RNA polymerase IIT iR 51195 FR A4
DNA 541/} [l RNA polymerase IT1 % 4 {ig 399 JR 1 A=
Y DNA #% 3 il dsRNA, LU RIG-1 8¢ Mda5 i35 1M /5
B 40 L0787 S5 SR SR A A ) R R 118 e A,

Caspases .62 SHUR K IN T4 2067, HH AR
< Caspases L9 BRI G A ML PN, BR T BEIE B T
A SFPUR BEVE R I 77 2NAh, 38 BB N T 25 R U5 1)
PUERS A CD8T 41 f iR AR FEAE, XMEKS
MHC 11 fr$ 2 ) e 8 5 B4 I LT Sk ALK 58 e A
[R]BRATAE R 4> B U8, FTHH Caspases B2 H M fitje—
b 4 B P e B R S U B 5 X, ik, HIRRP 1
Al REIEIE 5 ATF-5 K AAEH, {23 RNA polymerase
109 JR T A= 4 2 DR ) e SR 3R, 398 s 23R ) it
JR&, ¥ R EERRL XM ERE S, M{EiiCaspases
BEHAREF.

B2, BAMEARS X R fiES] T HIRRP #)4
HAEREAVTN, 3 MMA SNSRI M BESHESE T
P BT B A EAE A, X R A B A R A
AR M PUR BRI G AE ), T2 TXMER TR
P R AN E R T — PR
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A New Anti-viral Molecule HIRRP Protein Interaction Screening,
Validation and Biological Function Analysis

Lian-Qiu Wu, Song-Qing Tang, Yun Liao, Ying Zhang, Jie Chen, Wei Li, Cheng-Hong Dong, Long-Ding Liu, Qi-Han Li*
(Institute of Medical Biology, Chinese Academy of Medical Science, Peking Union Medical College, Kunming 650118, China)
Abstract HSV-1 infection related repress protein (HIRRP) is a new protein with unknown structure and
function. In our previous work, we found that HIRRP can obtain highly expression in Vero cells infected by HSV-1
and we speculated that HIRRP may take part in the event of anti-infection. However, the underlying mechanisms
remain to be fully understood. Vitronectin (VTN) is a candidate molecule hold a relationship with HIRRP by yeast
trap. We further demonstrated that VTN can react with HIRRP by Co-IP, fluorescence co-localization, cell prolif-
eration and anti-virus analysis, and this reaction can gain a collaborative effect in anti-infection. Taken together, our
data suggest that VTN can make relationships with HIRRP, and this relationship may act a function of anti-infection.
Key words yeast trap; HSV-1 infection related repress protein; Vitronectin
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