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Screening of the host proteins interacting with rabies virus P by
phage display system

DONG Wanyu, LI Youwen, FU Zhenfang, PENG Guiqing

(State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong
Agricultural University, Wuhan 430070, China)

Abstract: The study firstly expressed and purified the rabies virus (RABV) P protein, and we used the
purified P protein as the target to screen the interaction protein by a T7 phage display system. Through
5 rounds of elutriation, we obtained several positive clones. The results showed that ribosomal protein L9
(RPL9) could interacted with P protein specifically, which was demonstrated by enzyme-linked immuno
sorbent assay (ELISA) and GST pull-down. The study laid the foundation to clarify the replication and
pathogenesis of RABV further.
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B S 45 5 8 7 (1 SE DR A0 S R 41 RNAPT: P AR 1) C Ui aa186~297 (X455 N-RNA 4545, *f P &
12 590 B MR H Y mEP, HaT, Bk P N &G 19 4> aa 71355 L & A4540, P &N
HIEE R E 2 5 R biffl. P rilnt C Xk 55 TP Rl 40 ¢ 8 1 PML. STAT H.AE,
TR A0 M TP ZE 077 A, AT 40 M PR 2 R S S O, AR R B, P AR it PCED [X 35K
aal06~131 S5k BEiMEE (focal adhesion kinase, FAK) HE, ¥ RABV Mgy, PR AMS =2
hgese 51 0 HAh 8 B BN L, Bhdets 1 0 s i Ik 55 - P AR ol R JE 7 X 3 aal44~ 149
MBI ARG 3 R AR LCS B A A, NI T A S IR 4% AR R T AN k5 ds i
AR ER PR A RABV SRR Z A6 1) Nk, 47 RABV P A5 EEAM
AHEAE FASON HEBUR MR B R 2 oS, W nl PR 258 vh o 0 8 v S o e i S 2% o

1 #RlEFHZE
1.1 #E
111 FEE. W, 4. 844

RABV itk (SAD-L16), K # DHSa. BL21 AL SR 17 T7 WER RS 5403 (B 1
i E#) W H Novagen /A Fl; pET-42b Vector. pGEX-KG Vector HASZH S R4 .

112 THREEIERN

TRIzol i (Invitrogen); RIBEEZ .\ 30% MM EIL . 2 (57 A/B I H 3 22K 2wl ;s 2xTaq Master MIX
fi, Prime star, dNTP, T4 DNA J£#%f#, DNA bty 72184, BEIVEA VIR Nde 1. EcoR 1450 H K
EREEVARAF; POR R BGREI B A6 KR AR A A BN . DNA IR EER RIS
F & H Boiful A w]; DNA 4lifl [RGB Omega A ) ; Ni AEEENE H 26 [E Novagen A F] s (K
FBEEHEIE F Promega 23wl s HoA a1 o0 [ 7~ 43 #r 4l

P R BEHUA B SR = Bl His b0, FPiR =Pl Fhh R A L AR T7 b
PRPTARIE H 52 Novagen Al .
1.2 Ji¥k
1.2.1 RABV P A R RIE B K4 2

] TRIzol ¥:32HL RABV SAD-L16 [fJFERI4] RNA, %G M SAD-L16-P f 52 ME:54 PCR 37
RABV [ P [ (P K A B, ¥ P EEKIAI pET-42b #0441 Nde 1 #1 EcoR 1 [FlIN AT XUEFY, 4
T4 EAERE AR, W E A% RIS TR pET-42b-P.

1.2.2 RABVP EAEAMESRASH

M RABV SAD-L16 JE R4 rh 314 P FE K, K P LK 4K A Bewo B 21 pET-42b 204k L, Wl 7 =48 Jq
Y FORI R BL21 B2 5408t . B 10 mL T 1 LLB (Kant+) 1:3e3edt, 37°CH:3EZE OD=0.6~1.0
i, IINZAE Hy 0.5 mmol/L ) IPTG, 37°CiESRIE 4h, EEIEHHE 3~5 K, 12000 r/min &
E0 BRI 0.22 pm B 0.45 pm FJCHE A UE . A Ni SERIEE (HisTrap HP) K& 43 ¥ (16/600
Superdex 200) 4li{LEE A,
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AP (10 pg/mL) I ELISA R [4LH (100 pL/FL); HE D ELF, 4 CREf7&H .
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OFfi ik 5 vE i
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B 10 nL MER I R BT

@ 1
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(@i I &
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1.2.4 ZEHEEK ELISA JliE

¥ P AT ELISA AU, AT YW g 44 i 100 pL/AL, =W\ HE 1 hy 2 biE, TBST
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9% E 1h, TBST (TBS/0.02% Tween) ¥ 3 ¥X; JIA 100 pL &Y, = ZE 10 min; JIA 50 uL 1 mol/L
RRZ L, BEAR{CIE ODgso A -

1.2.5 GST pull-down %5

¥ 13 B A i S pGEX-KG #4A I, IPTG %S0k . W UeAE B0 40 o8 A e Jo B B . i
AN GST beat 40 pL - 4 CH REIH 2 h. FEIIN P-His fK 4 40 ug, T 4°CHEKEIF 1 h, 4°C. 12 000 r/min
20 3 min, 3 B3, UOESMA 1 mL TBST Pl Ea, T 4 CHIKEM 15 min, =H 3 K. &G
DUET IO 0.1 mol/L 4 e H IR e, BREH N SDS-PAGE EAEZZ A W o HUAL BRAT IR F b
10 pL, /MO BIBSRRAER (NCHED b, REAZRKR, W LIRS DRk, =iRkiTE, H
5% AR YR B 1A 2 h B 4°CRERG, HEAT S BN s
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Fig. 1 Expression, purification and identification of P target protein
a—SDS-PAGE 4-#T Ni-NTA SEFZHr 24k (1) SAD-P i (5 i 4450 b—Western blotting 5 #ll 2L L1 P 55 15
c—2 K SAD-P #1731+ )2 Hr 14
a-SDS-PAGE analysis of Ni-NTA affinity chromatography of the purified SAD-P samples (Coomassie brilliant blue staining);
b-Western blotting detection of the purified P protein; c-Gel filtration chromatography of the full-length SAD-P

2.2 RABV P HEAFAIE AL 5 55 1 REBRFHEE KRBTSR
2.2.1 T7 AJBi cDNA CEERIG% Tab. 1 Input and output of phages after different

rounds of screening
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2.2.2 PCR%E. WFEHHH

PRECER 5 %0 16 (1 W5 P4 BEEAT PCR 38, 1% 35Tl ehvk i 45 i) 2b From s L4738 T 263 AN,
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hy ik — D U S RN B R (W R A4, P AR R D PR AL ELISA A, 3 EGHE 200 i ) 152 AE DL
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Fig. 2 Interacting protein screening of the RABV P proteins by phage display system
a— i FE P W B s b—5 R8THIL ), A T7 MR ARES PRS0 4 ) PCR PR B Wl ALK B s Tt
S i 5 11 ¥ ELISA %5 45 1
a-Plaque in the process of screening; b-Agarose electrophoresis figure of PCR products amplified by specific primers of T7 phage

as a template after 5 rounds; c-ELISA results of a part of screening candidate protein

*2 MEARTHLEREEMABRAS PEAEENBYREER

Tab. 2 Phage display-screened cellular factors of a part of screening candidate protein interacting with the P protein

i EASERS BRI SEKbp 3K bp ke
1 RPL9 4 579 579 60S RxBERLLSS Y, AR TR IEER, MW (RNA () P EAr
2 NEF- E 1 1143 435 25 RNA AW RN, o E Pk 5oR
3 Coiled-coil 12 2 540 540 fEMNZENTE LRE, SEFRIESHAE ST
4 ATP-binding 1 4746 258 ABC B, SN SEH. IRV A 18R ACUHT %,
LR LR E AR, SRR
5 KH 1 1038 1038 KRB hnRNA &R 455 E A, 51358 RNA 35
6 Splicing factor45 1 1206 723 S5 HBEN 3'AG, EAMNE T S AR S N TR Y A R
7 Prnrc2 3 420 420 E AR IR AL ST AR

2.2.3 GST pull-down i E SAD-P I EAEE A L9

MRkt I Th e IF 456 P R A LE RABV HU3E TH R FEEH], HATWFICRIE L9 71 L IR IR i 7
(mice mammary tumour virus, MMTV) 3R BT EAER], 156 GST pull-down ()77 ¥E%KHIE P 8 H
5 L9 MAHIE AR o F5 L9 JEN ek 42 pGEX-KG #idk I, PTG 5 33K, K Wie Ak (1 240 Mo B 75 A e Je B
o RRAN MR L. P-His & i i R A Do H IRB TR BRI R &, 456 BIsUIR s ek L B i &
Triton-X 100 (MR VEE:, BREBAGGIEN, PN SDS-PAGE LFERAME, Ml His H4ifF
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