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Interaction between Hemagglutinin Protein of Peste des Petits Ruminants Virus

and Signalling Lymphocyte Activation Molecule
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Abstract: This experiment was conducted to explore the interaction between PPRV Hemaggluti-
nin (H) protein and signalling lymphocyte activation molecule (SLAM) by co-immunoprecipitati-
on. In view of the truncated H protein still has normal binding capacity to cell receptor,the genes
of tH,SLAM and its several deletion mutants which lacked transmembrane and intracellular frag-
ments (ml),a signal peptide fragment (m2) or C-terminal fragment (amino acids 29-136,m3) or
N-terminal fragment (amino acids 137-240,m4) , were directionally cloned into eukaryotic expres-
sion vectors pcDNA3. 1 and pEGFP-NI1, respectively. The recombinant plasmids were co-trans-
fected into CHO-K1 cells,and then the key amino acid regions of viral protein and SLAM protein
interactions was identified initially by co-immunoprecipitation. The results showed that 1) The re-
combinant vectors were constructed successfully, and the proteins were expressed correctly in
CHO cell; 2) tH was identified can interact with SLAM,ml,m2 and m3,and can not with m4 by

co-immunop recipitation. These results indicated that the N-terminal segment (amino acids 29-
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136) of SLAM was essential to bind to PPRV H protein. This finding is agreed with that of Mor-

billivirus receptor SLAM.

Key words: hemagglutinin (H) protein; signaling lymphocyte activation factor (SLAM); trans-

fection; co-immunoprecipitation; interaction
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Table 1 Primer sequences used in this study

tH EH5I 5l AT Kpn 1AL m CRRIZ )
NUEIFGIAT Xoa I AL CRRIZHAR) . B8]
W H B Fr B oA 8RB S A AT XU L 1 [
FEU) 7= 4y 3 % e Al PO s B . PCR KO D)
MESE RS T B B4 BE P 2 BOR A T

F K 4 Fk Name of gene

2| #(5'—3") Primer

F B K/N/ bp Fragment

SLAM(ORF)

m 1 (B 5 5 X0 P X199 1 4 DX

m2 (LR A5 5 K ) M 40 XD

m3 (R MIA X C 3 5 i Ah XD

m4 GBS AN XN s 1 i A0 XD

C AAGCTTACCATGGATCCCAAAGGGCTCCT

1014
GG GGTACCCCATGCTCTCTGGAACCGTCACACT
C AAGCTTGATGGATCCCAAAGGGCTCCT 790
GG GGTACCCCATTAGTCCCCATTGTCTTGATTCTG
C AAGCTTGATGTTGACCAGTTCCACAAAGACG 636
GG GGTACCCCATTAGTCCCCATTGTCTTGATTCTG \
C AAGCTTGATGTTGACCAGTTCCACAAAGACG 342
GG GGTACCCCATGGAGACCTGCTCATAGAGCTTC
C AAGCTTGATGACTCCGCAAATTAAGGTGTTG -
GG GGTACCCCATTAGTCCCCATTGTCTTGATTCTG
GG GGTACCATGAGGCTTCACCGAGCCACC | 653
5

tH(PPRV H 3 A g 48 X))

GC TCTAGAGACTGGATTACATGTTACCTC

1.2.2  40ffsE g Fii 2X10° « 4L R CHO-
K1 20 2 X FLAR H FR A0 K 2 90 26 filt & biof e 4
Ye, Pl pEGFP-N1 # Y 3 B4, HAR k. O
2 pg pEGFP-N1-SLAM, pEGFP-N1-ml, pEGFP-
N1-m2,pEGFP-N1-m3 #l pEGFP-N1-m4 43 5| # B¢
#) 100 pL 1 Opti-MEM® T 20 g 1% 52 3 b, 10 pg
pcDNAS3. 1-tH # B 5] 500 pL 9 Opti-MEM® T 4
Jil 55 57 M .4 pg pEGFP-NT #i B3] 200 pL 4 Op-
ti-MEM®T 41 g 15 7% 3 s @ % 60 pL Jig 514 lipo-
fectamine™2000 B3] 1 200 pL 19 Opti-MEM®1
20 f 5 SR AL h L IR BCE 5 ming @GR BTG I
M B BB AIR B RIR B9 (R 2 VR FIR S =il
JCE 20 ming @FF 7S fLAR 85 FR L4 H 2 mL Opti-
MEM® T 41 Jfg 85 5% 5 A 5% Y I8 4 W I 3 2R
5.8 T CO, B4 (37 C.5% COOEHE ; ©5
hJG . sE 9 5 0 F12 K 58 4 15 77 H 4k 2 85
It .

x2 BREo4

Table 2 Groups of transfection
f}ﬂjip Ji R K 7] Plasmid and dose
1 pEGFP-NI1(4 pg)
2 pEGFP-N1-SLAM(2 pg) + pcDNA3. 1-tH(2 pg)
3 pEGFP-N1-m1(2 pg)+ pcDNA3. 1-tH(2 pg)
4 pEGFP-N1-m2(2 pg)+ pcDNA3. 1-tH(2 pg)
5 pEGFP-N1-m3(2 pg) + pcDNA3. 1-tH(2 pg)
6 pEGFP-N1-m4(2 pg) + pcDNA3. 1-tH(2 pg)

1.2.3 e dLiiyE e 48 h g, AR SR,
A ) PBS(pH 7. 4 Bk 2 ¥, 1 % LW im A
500 pL RIPA 24, vk 24#% 30 min, g4 40 i
Z4#W 4 “C12 000 g B0 10 mins ¥ 1% 7% 55 208
1.5 mL 08N, 4 BBl 2 & 9 Immuno-
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precipitation Kit {#i fi {584 45, ¥t PPRV tH i {&
Xof 240 1 2R R AT A UTUE . T 45 pl 1 X loading
buffer ¥ f# , & 5 min, fi 5.0 )5 ¥ 47 SDS-PAGE
Hl Western blotting ¥ ,

1.2.4 Western blotting JH 10% Tricine

SDS-PAGE JR#EATHL UK » FH 2 T B AU I . 5 04
BSA B 1 ho SRJ5 205 A 1+ 200 Fi B 59 e 4 1
£ SLAM il PPRV H ) Z s Sk .4 Ct sl
J& » TBST YERE 3 Y. A 1 ¢ 2 000 5 B 19 3 B
IgG,37 “CHEH 2 hoff NC V%5 B T 10 mL g
RS RIS i o AR N i i OV 2 S | o AR
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HARTT .

2 & R
2.1 ERRZEZBENHERETE

¥ B W R B 5 A pEGFP-N1 il peD-
NA3. 1 84, g 1) 55 41 3 38 2 & & PCR., XU
YIS B o B (L D sl e 45 5 1, & B E
E A A A 30 2 8 2 A B R L A A B S AE L 40 il
4 % pEGFP-N1-SLAM, pEGFP-N1-m1 , pEGFP-N1-
m2 . pEGFP-N1-m3 .pEGFP-N1-m4 fl pcDNA3. 1-tH.
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M. DL2000 DNA A%} 4> F i i Ai s 1.4.7.10.13. pEGFP-N1 £ 1 35 1k 2% {4 i 4 (pEGFP-N1-SLAM , pEGFP-N1-
ml.pEGFP-N1-m2 . pEGFP-N1-m3 } pEGFP-N1-m4);16. pcDNA3. 1-tH i #r;2.5.8.11.14.17. T 41 F ki iy PCR

FEM53.6.9.12.15.18. 4Lk G 7=

M. DL2000 DNA marker; 1,4,7,10,13. Plasmids of pEGFP-N1-SLAM, pEGFP-N1-m1, pEGFP-N1-m2, pEGFP-NI1-
m3 and pEGFP-N1-m4; 16. Plasmid of pcDNA3. 1-tH; 2,5,8,11,14,17. PCR products of recombinant plasmids; 3,

6,9,12,15,18. Recombinant plasmids digested by enzymes

E 1
Fig. 1

Identification of recombinant plasmids
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FRTE 6 fLAR F 9 CHO 40, #5445 48 h. ¥ 4T %

PEILPLIE M Western blotting £, 45 R 7x, H
P oH 0 S i v AT S 3R U0 E I, BB UL UE
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Tk s LI SE SLAM S i G il 3 47 e 2 HE DT JE
L e gy CHO-KT 4l fg b 3£ 35 ) SLAM . m1.m2 #
m3 AR tH 8 H R TU0E TR .1 md A RER tH
B RPEVIVE T ok (K 4), X R SLAM Jifg 4h X
) N w5 H 8 A EAE A AN,

3 3

H & [ & PPRV | iy —F 8 220 25 s 2 11
FC RSN 518 32 20 M B A2 AR A5 6 1 0 7 R
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A~TF. 43 5 & pEGFP-N1, pEGFP-N1-SLAM + pcDNA3. 1-tH, pEGFP-N1-m1 + pcDNA3. 1-tH, pEGFP-N1-m2 +
pcDNAS3. 1-tH ,pEGFP-N1-m3+ pcDNA3. 1-tH fl pPEGFP-N1-m4+ pcDNA3. 1-tH

A-F. Stand for pEGFP-N1, pEGFP-N1-SLAM + pcDNAS3. 1-tH, pEGFP-N1-m1 + pcDNA3. 1-tH, pEGFP-N1-m2 +
pcDNA3. 1-tH, pEGFP-N1-m3+pcDNA3. 1-tH and pEGFP-N1-m4+ pcDNA3. 1-tH, respectively

2 BEMBhEHEEBRIEERL(400X)

Fig. 2 Expression of fluorescent protein 48 hours after transfection (400X )
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1 2 3 4 5 6 M 1 2 3 -+ 5 6
100
62—+
40
30
A B

A i PPRV PH AR M3 5 B. BT SLAM FHPE % i3 s M. 85 H A X 48 F B AR o s 1. pEGFP-N1 X s 2~6. 43 51 )&
pEGFP-N1-SLAM + pcDNA3. 1-tH, pEGFP-N1-m1 + pcDNA3. 1-tH, pEGFP-N1-m2 + pcDNA3. 1-tH, pEGFP-N1-
m3+ pcDNA3. 1-tH 1 pEGFP-N1-m4+ pcDNA3. 1-tH

A. Positive PPRV antibody; B. Positive SLAM antibody; M. Protein molecular weight marker; 1. Negative control of
pEGFP-N1; 2-6. Stand for pEGFP-N1-SLAM + pcDNA3. 1-tH., pEGFP-N1-m1 4+ pcDNA3. 1-tH . pEGFP-N1-m2 +
pcDNAS3. 1-tH, pEGFP-N1-m3+ pcDNA3. 1-tH and pEGFP-N1-m4 + pcDNA3. 1-tH, respectively

B3 HEMmpPRZEBEEANSN

Fig.3 Analysis of the expressed products from transfected CHO-K1

IP: tH
1 2 3 4 5 6
WB: SLAM
A
1 2 3 4 5 6
WB: tH
IP: SLAM
1 2 3 4 5 6
WB: tH
B
1 2 3 4 5 6
WB: SLAM

1. pEGFP-N1;2. pEGFP-N1-SLAM + pcDNA3. 1-tH; 3. pEGFP-N1-m1 + pcDNA3. 1-tH; 4. pEGFP-N1-m2 + pcD-
NA3. 1-tH;5. pEGFP-N1-m3+ pcDNA3. 1-tH; 6. pEGFP-N1-m4 + pcDNA3. 1-tH. A. fi#t tH iRk yiie £k m H
HELARE A H Siik i SLAM 3#47 Western blotting #5 s B. 4t SLAM W4 03 %3k 19 SLAM & 1 J K
RN RABEE N ARG 500 SLAM $ifkF1 H A #4T7 Western blotting £l

1. pPEGFP-N1; 2. pEGFP-N1-SLAM + pcDNA3. 1-tH; 3. pEGFP-N1-m1 + pcDNA3. 1-tH; 4. pEGFP-N1-m2 + pcD-
NA3. 1-tH; 5. pEGFP-N1-m3+pcDNA3. 1-tH; 6. pEGFP-N1-m4+pcDNA3. 1-tH. A. tH antibody as the precipitat-
ing antibody; B. SLAM antibody as the precipitating antibody, and the SLAM and tH antibodies were used as rea-
genic antibody by Western blotting

4 HRZEPWHE SLAM R ERFIGRERTMEHAE CHO R HHEEIE A

Fig. 4 Detection the interaction of tH with SLAM and deletion mutations in CHO cells
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