1 RECOVBI NANT NUCLEOCAPSI D PROTEI N AND G GLYCOPROTEI N OF NI PAH VI RUS
Technical Field of the Invention The present invention relates to the
construction of reconbi nant expression vectors 5 harbouring the

nucl eocapsid (N) and gl ycoprotein G genes of N pah virus (NV), and the
expression of the corresponding proteins in Escherichia coli and
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whi ch causes respiratory and neur oNpgh fdgygdr omes and deaths in swine
(Harcourt et al., 2000). A recent out eak I'n Mal aysia which clainmed 105
human |ives was controlled only after nore than 1 mllion swine in the
af fected areas were culle (Chua et al., 2000); this nearly abolished the
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matrix (M PlQ e%'toel which is believed to |link the glycoproteins to the
viral nucl eocapsid of 20 ri bonucl eoprotein (RNP) conplex. The latter is
made up of nmany copies of nucleoprotein (N) that encapsidates the RNA
genome. Associated with the RNP are the phosphoprotein (P) and the large
protein or Rl\ﬁa‘ﬂiﬂrf;’%ﬁlag@e(ll_“)"e“mse three corrponents are believed to be
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1998). Current]y_the viral proteins hav been prepared irectl)
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into Biosafety Leve putting it in Known
(Chua et al., 2000); this nearly abolished the swine industry in the country.

NiV has a nonsegmented, single-stranded negative sense RNA genome, which

15 encodes six main structural proteins. The virion is enveloped by a lipid bilayer
containing two transmembrane glycoproteins: a cell receptor binding protein known as
G, and a fusion (F) protein (Chua et al., 2000). These glycoproteins are implicated in
an immunoreaction. Lining the interior surface of the viral envelope is the matrix (M)
protein, which is believed to link the glycoproteins to the viral nucleocapsid or

20 ribonucleoprotein (RNP) complex. The latter is made up of many copies of
nucleoprotein (N) that encapsidates the RNA genome. Associated with the RNP are
the phosphoprotein (P) and the large protein or RNA polymerase (L). These three
components are believed to be involved in replication as well as transcription of viral
RNA (vRNA) (Lamb & Kolakofsky, 1996). The N protein is the most abundant

25 structural protein and the essential component of the helical nucleocapsid (Yu ef al.,
1998).

Currently the viral proteins have been prepared by directly culturing the virus on
animal cell cultures. However, NiV has been classified by the Center for Disease

Control in Atlanta, United States into Biosafety Level 4, putting it in the class known



as "the nost dangerous organi snms known to man", an "elite" group of bugs
whi ch includes the Ebola virus. I—|enc<=2| is absol utely dangerous to
culture the live virus. Furthernore t is very difficult to purify the
proteins fromthe intact virion. Hence, recorrbl nant DNA technol ogy
provides an altgernati ans to produyc e Vi r .protei ns
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bacteria as recognised by swine anti-NV serumindicating the potential of
these products as diagnostic reagents As the G glycoprotein is highly
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ATGAGTGATATCTTTGAAGAGGCGCCTAGT TTTAGGAGT TATCAATCTAAGITAGGGAGC 60 6
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recombinant glycoprotein as a diagnostic reagent.

Summary of the Invention
Accordingly, it is the primary object of the present invention to provide a recombinant
20 expression plasmid containing the nucleocapsid (N) gene of Nipah virus (NiV) having

the following nucleotide sequence:

1 ATGAGTGATATCTTTGAAGAGGCGGCTAGTTTTAGGAGTTATCAATCTAAGTTAGGGAGC 60
61 GATGGGAGGGCTAGTGCAGCAACTGCTACTTTGACAACCAAGATAAGGATATTTGTACCA 120
121 GCTACTAATAGTCCAGAGCTCAGATGGGAACTAACATTGTTTGCACTTGATGTGATTAGA 180
25 181 TCTCCGAGTGCTGCCGAGTCAATGAAAGTTGCGAGCTGCTTTCACACTCATCTCTATGTAT 240
241 TCAGAGAGACCCGGGGCTCTCATTAGAAGTCTCCTCAATGACCCAGACATTGRAGCTGTA 300
301 ATAATAGATGTTGGATCAATGGTCAACGGAATACCAGTAATGGAGAGGAGAGGAGACAAG 360
361 GCTCAGGAGGAGATGGAAGGCTTGATGAGAATCCTCAARRACTGCTCGAGACAGCAGCAAG 420
421 GGAARRACACCTTTTGTTGACAGCCGAGCTTACGGCCTACGGATAACAGACATGAGCACT 480
30 481 CTGGTCTCTGCAGTTATCACCATCGAGGCCCAGATCTGGATACTGATCGCTARAGCAGTT 540
541 ACAGCTCCCGACACTGCCGAGGAAAGTGAAACTAGAAGATGGGCTAAATACGTCCARCAR 600
601 AAGAGGGTCAATCCGITCITTGCTCTARCTCAGCAATGGCTAACAGAARTGAGGAATCTG 660



601 AAGAGGGTCAATCCGTTCTTTGCTCTAACT CAGCAATGECTAACAGAAATGAGGAATCTG 660 3 661
CTCTCCCAGAGT CTATCAGTAAGGAAGT TCATGGTTGAGATCCTCATAGAAGTCAAGAAA 720 721
GGAGGATCTGCTAAAGGCAGAGCAGT AGAAAT AAT CT@AGACAT CGGAAACTATGTCGAG 780 781
GAAACTGGTATGGCAGGAT TCTTCGCAACCATCAGATTCGGEGT TGGAGACAAGGTATCCA 840 841

T ACAGACAAATT G IGAC T AT AT GG T GAAGAT T TCACRLT G802 7

AAATTTGCCCCT GEAGETHARBTCAT AT TSTEEAEF T FECEAPISCT EFCATTAETACTATEIZGRC 7621
ATTCACAGGT CTATGCSREA AT E AR AT AT TS AARCT A AT EEEAT 6 EE A8 2481

AT CCoACT ARG TEAH T AR KA AT OO AT A FAGARATOR $200° 10" 1201

GCCAGGAAGGCCAAGRGAGIAATFGRARIAC GHITE268CT P261
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AGACAGTICAGI TACCTTCAAAAGGGAGATGAGTATTTCATCCCTTGCTAACAGT GTI!
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truncated G gene o havin nuclheotde ~"sequenc
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CTTGCTGACAAAATGECRAGRARARATACEERREAMET ATGACT GAT T GACARATERAGT: A 2RTc k2 1500
ACCATTACTATCCCAGCTAACATTGEECTGT TAGGT TCAAAGATCAGCCAGTCGACTGCA 180

AT AT AR CA A TR AR A AR CHENE PR AR K PO B RGAC S 560
GAATGTAACATTTCRIGIOCEAACITEACTEECTTOT AGAGAGTATAGCCTACAGACAGAA 300

It is another object of the present invention to provide recombinant plasmids

harbouring part of the nucleocapsid gene.

It is yet another object of the present invention to provide a recombinant expression
20 plasmid containing the truncated G gene of NiV having the following nucleotide

sequence:

i ATGGACAATCAGGCCGTGATCAAAGATGCGTTGCAGGGTATCCAACAGCAGATCARAGGG 60
61 CTTGCTGACAAAATCGGCACAGAGATAGGGCCCAAAGTATCACTGATTGACACATCCAGT 120
121 ACCATTACTATCCCAGCTAACATTGGGCTGTTAGGT TCARAGATCAGCCAGTCGACTGCA 180

25 181 AGTATAAATGAGAATGTGAATGAAARATGCAAATTCACACTGCCTCCCTTGARAATCCAC 240
241 GAATGTAACATTTCTTGTCCTAACCCACTCCCTTTTAGAGAGTATAGGCCACAGACAGAA 300
301 GGGGTGAGCAATCTAGTAGGATTACCTAATAATATTTGCCTGCARAAGACATCTAATCAG 360
361 ATATTGAAGCCAAAGCTGATTTCATACACTTTACCCGTAGTCGGTCAAAGTGGTACCTGT 420
421 ATCACAGACCCATTGCTGGCTATGGACGAGGGCTATTTTGCATATAGCCACCTGGARAGA 480

30 481 ATCGGATCATGTTCAAGAGGGGTCTCCAAACAAAGARTARTAGGAGTTGGAGAGGTACTA 540
541 GACAGAGGTGATGAAGTTCCTTCTTTATTTATGACCAATGTCTGGACCCCACCAAATCCA 600
601 AACACCGTTTACCACTGTAGTGCTGTATACAACAATGAATTCTATTATGTACTTTGTGCA 660

661 GTGTCAACTGTTGGAGACCCTATTCTGAATAGCACCTACTGGTCCGGATCTCTAATGATG 720



301 GGGGTGAGCAATCTAGIAGGATTACCTAATAATATTTGCCTGCAAAAGACATCTAATCAG 360 361
ATATTGAAGCCAAAGCTGATTTCATACACTTTACCCGTAGTCGGTCAAAGTGGTACCTGT 420 421
ATCACAGACCCATTGCTGGCTATGGACGAGGGCTATTTGCATATAGCCACCTGGAAAGA 480 481
ATCGGATCATGT TCAAGAGGGEGT CTCCAAACAAAGAATAATAGGAGT TGGAGAGGTACTA 540 541
GACAGAGGTGATGAAGI TCCTTCT TTATTTATGACCAATGT Cr GGACCCCACCAAATCCA 600 601
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CTACGAAGT AT CGAGAAAGEGAGGTATGATAAAGT TATGOCGTAT GGACCT TCAGGCATC 840 841
AAACAGGGT GACACCCT GRATREE COF GETCTAGRAT T T I GOTEAGGACAGAGE ATABAGRBA 1280 b oo
TACAATGATTCAAATTGT COCAT CACGAAGT GTCAATACAGT AAACCT GAAAATTGCAGG 960 961
CTATCT ATGGGGATTAGAGCRASEATEEATTATAT ST COATCTGRAGT CAd© 250
AATCTATCAGAT GGGGAGAACCCCAAAGT TGTATTCATTGAAATATCTGATCAAAGATTA 1080 1081
TCTATTGGATCT CET AGEARA A P AR T T T SA PN CCETECE T TCHACTAKCTET IAPAH TA 11049

TCATTTTCATGGGATACTATGATTAAATTTGGAGATGTTCTAACAGTCAACCCTCTGGTT 12001201
GTCAATTGGOGT AATAACACEET AAT A TEARCACCSGAL AR FEACRAT ECEE TABA FTE Y 260" T4 261°
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provide transforned E. coli cells wth the reconbi nant expression plasm ds
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1501 TTGGTTGAG 1509

15 It is yet another object of the present invention to provide transformed E. coli cells

with the recombinant expression plasmids of the present invention.

It is a further object of the present invention to provide transformed Spodoptera
Srugiperda (S8f9) cells with the recombinant expression plasmids of the present

invention.

20 It is yet another object of the present invention to provide a method for producing
fused and truncated forms of nucleocapsid protein to high yield, which comprises
culturing the transformed E. coli cells of the present invention in an appropriate

medium and conditions to produce the said nucleocapsid proteins.

25 It is yet a further object of the present invention to provide a method for producing
recombinant truncated G glycoprotein, which comprises culturing the transfected
Spodoptera frugiperda (Sf9) cells of the present invention in an appropriate medium

and conditions to produce the said glycoprotein.



culturing the transforned E. coli cells of the present invention in an
appropriate nedium and conditions toéfroduce t he sai d nucl eocapsid
proteins. 25 It is yet a further obje of the present invention to provide
a method for producing reconbinant truncated G glycoprotein, which

The’prosent 1 e hiAfs! BRB DG Presr RARHERD AfieBRtiRetath Wheioandioce

the said glycpidtéh of Nipab vifuswithtae faldvwlhi BRincokiEelquecet he present
invention to provide a full-length nucl eocapsid protein of N pah virus
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GYFAYSHLER | GGt Sdijkd: Y @eVhred&l inveddio RiL tridIOhAAT 6'3535’ copRfiAeIAVY
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RF 420 421 NTCPEI CVEG VYNDAFL| DR | SAGVFL
503

GDVLTVNPLV VNVRNNTVI S Kgg%

DSNQTAENPV FT%/FKBR‘N%AK

20

25

121
181
241
301
36l
421
481

It is yet another object of the present invention to provide two methods for purifying
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recombinant nucleocapsid particles.
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These and other objects of the present invention are accomplished by providing,

A recombinant expression plasmid containing Nipah virus nucleocapsid gene;

A recombinant plasmid containing the gene of truncated G glycoprotein of Nipah

virus;

A recombinant nucleocapsid protein of Nipah virus that is capable of assembling into

a particle form;



It is yet another object of the present invention to provide two nethods
for "purifying reconbinant nucl eocapsid particles. 25 These and ot her

obj ects of the present invention are z?cconpl i shed by providing, A

reconmbi nant expression plasm d containing N pah virus nucl eocapsid gene; A
reconbi nant plasnid. contajning the gene of truncated G gl ycoprotein of

N pah i rus: AARHbeS IS DEORHEINE fer B rClspRAP S PrOINOBARE s ¢ hat i s
capabl e of asgerpbiig rbdinbindil 2 HRESdEh el HRERD ag A iBletPEbnbObf R W8 9

r ecombi nant nLPcIrEgocagglE prlgt ei nccorrprfﬁs?lr%g: a)C rsovgicﬁg réejeélorrbi naﬁr%%;l E. soli
cont ai ni ng nucl eneapsiidnpr ot ei n genes of Nipah virus in a nedium b)

allowi ng the recgonbinant protein to propagate inh E. ¢oh; 5 c¢) harvesting
and | ysing thé) Eﬁoﬁ’b‘}ﬁt g £990 fb‘ PWQBERPPT?’W&?& Wf\bscf’&'sat e to obtain
reconbignant n C'h%ﬂ%?ﬁgé&dol?%gitﬁkEﬁoﬁ%ﬁQ%ﬁor produci ng reconbi nant
truncafed nucl’eocapsi d protei i conprising: a) grow ng reconbi nant E. coli
cont ai ni ng t rdngatiédng tel lgsatampsotdaip ratoaibmagemedecshpsidippadinvi rus in a
medium 10 b) allowi ng the reconbi nant protein to propagate in E. col i;
c) harvesting and lysing the E. coli cells; and d) purifying the lysate to

obtai n. 1 ecomDAAlhod TR e WELROGARSHACREPHR!SoeofiABIAAH chfbripfpduct g

reconbi nant truncate oteln conprising: a) nsfecting an insect

cell culture a)i tgnowingaeednohinam €. cotaitainmg tancaed moileaapsid potgingsnecof
carrying truncated G glycoprotein genes of N pah virus; b) allow ng the
reconbi nant pr ot &PAP Yﬁuw&daﬁéif‘@’i n the insect cells; c¢) harvesting and

lysingghe in§ﬁ%ﬁloaﬁlgt§é r%ﬁllﬁﬂanpﬂfoitéciﬂiugﬁﬁﬁfaté ¥algyL 0 obtain recombi nant

truncated G gl'ycoprotein. A nethod for fying the reconbi nant
nucl eocapsi d @r diesiestinpansk lysing ghe £.20/akllpredi pi t ati ng the sol ubl e

Fecombi nant PR HYiGs i R ot Reopmoat e E gl The” o
reconbi nant protein using sucrose gradi ent centrifugation or
A method for producing recombinant truncated G glycoprotein comprising:
a) transfecting an insect cell culture with a baculovirus containing a recombinant
15 plasmid carrying truncated G glycoprotein genes of Nipah virus;
b) allowing the recombinant protein to propagate in the insect cells;
c} harvesting and lysing the insect cells; and

d) purifying the lysate to obtain recombinant truncated G glycoprotein.

A method for purifying the recombinant nucleocapsid protein comprising:
20 a) precipitating the soluble recombinant protein with ammonium sulphate;
b) dialysing the precipitated recombinant protein obtained in (a) with buffer;
¢) fractionating the recombinant protein using sucrose gradient centrifugation or
nickel affinity column chromatography; and
d) collecting and pooling the purified protein fractions for concentration of the

30 protein.

Brief Description of the Figures and Table
Table 1 is a summary of seven recombinant expression plasmids encoding the full-

length, fused and truncated N proteins.



ni ckel affinity colum chromatography; and d) collecting and pooling the
purified protein fractions for concentration of the 30 protein. Brief
Description of the Figures and Table Table 1 is a sumary of seven
reconbi nant expression plasm ds encoding the full- |length, fused and

truncated N proteins. 7 Fiqure 1.is a schematjc diagr ow ng,the

FulTs Tengt h. Pk o & SURCafediefat SERGDE o RuPEAE R S Peated
Figure 2 is an\sfc8hdd Plowdin®bf Mphh$i-@ protein of N pah virus expressed by
E. cols detected by swne anti-N pah virus serum 5 Figure 3 is a Wstern

bl ot of fused and truncated nucl eocapsid proteins of N pah virus expressed
by E. call cells. Figurge 4 is .a - 12% pol yacryl.am de gel of usi on,.
protein purif ‘SHre\/\#:t‘gaa‘ﬁeSt%ﬁ’fﬁ?lﬂ‘i ?ﬁc‘%‘?@ﬁﬂ%‘é?’aﬁ%&l | U SREFSS L%?e colf

gr adi ent centagt%d&gﬁg}i,%nelghgwiﬁalﬁvﬁ@g\gﬁuﬁ_he Western bl ot of purified
reconmbi nant nucl eocapsid particles. 10 Figure 6 shows transm ssion el ectron

m croscopy (TEM photographs of the purified reconbinant nucl eocapsid

articles. Figure 7. shows t West ern bl ots of truncat.ed gl tei f
R oah o s EreclisanVaSien Mot s g driotn S npdpsptg prde b Riadg il ©
Descri ption ofyffigedbPr &3 @nd Table 15 Table 1 is a summary of seven

reconbi nant expression plasm ds encoding the full- length, fused and
truncated N proteins. The nucl eotide sequences of the priners used in

reverse transgriptian- ,ase chain reacti (RT-PCR) . are shown i,n the

Dot ai 1 60 Dosch G Bi1o f SPRel L hVERG DA HEcEe! 51 N B0 BRIk FHASH areR fof

the coding rﬁﬁhﬁ?%hﬁﬂﬁtaﬁéﬂ&ﬁl@'coﬁfm@%&%c%b@?adi%fnt Edfrifugaiiedt ed nutants. 20
Figure 1 is a schematic diagfam showing the full-length, fused and

truncated nucleocapsid proteins of Ni pah virus. (a) full-length N protein,

b) Nf", t i t ai ni h His-t t 3 .end.. 25%
((:Iel) etion 1I‘O ig lltgﬁlif iﬁ%@%kﬁ%%sﬁﬁﬁ blﬂzéfIﬁl‘%&?&#ﬁ%’ﬁ%@%&)H?ag%ﬁapﬂg&agbcﬁ%%i on from
the C-termnus of the N coding region; (e) 50%deletion fromthe

N-term nus of the N coding region; (f) 50%deletion fromthe )
10 Figure 6 shows transmission electron microscopy (TEM) photographs of the purified

recombinant nucleocapsid particles.

Figure 7 shows the Western blots of truncated G glycoprotein of Nipah virus
expressed by Spodoptera frugiperda (Sf9) cells.

Detailed Description of the Figures and Table

15 Table 1 is a summary of seven recombinant expression plasmids encoding the full-
length, fused and truncated N proteins. The nucleotide sequences of the primers used
in reverse transcription-polymerase chain reaction (RT-PCR) are shown in the
Detailed Description of the Invention. The table also shows the length of the coding

regions and number of amino acids of the truncated mutants.

20 Figure 1 is a schematic diagram showing the full-length, fused and truncated
nucleocapsid proteins of Nipah virus. (a) full-length N protein, (b) Ngs protein
containing the myc and His-tag at the 3’ end, (¢) 25% deletion from the N-terminus of
the N coding region; (d) 25% deletion from the C-terminus of the N coding region; (e)
50% deletion from the N-terminus of the N coding region; (f) 50% deletion from the



8 CGtermnus of the N coding region; (g) 25%deletion fromthe N and
C-termini of the N coding region. Figqure 2 is a Western blot of N fusion
protein of N pah virus expressed by E¢ coil detected by swi ne anti-N pah
virus serum Lane 1, protein markers in kDa; |ane 2, 5 negative control
(pTrcHi s2 in E. tali c 11s); Jane 3, Nf,, praotein was fractignated on a
SDS- 12% pol yaErtWaﬁ% t&gﬁ\?cc@il%{egm égas?éf delgtiqrpfremithe Noaed Coflegai EHSr ane
and probed V‘Ntéadhg% %&ne anti-NV serum The nol ecul ar nmass of the Nt us
protein is about . Figure 3 is a Western blot of fused and truncated
nucl eocapsid proteins of N pah virus 10 expressed by E. coli cells. N 15
protein and its rrutants were fracfjopated on, a S 2% pol yacr m el,
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har bour i ng plﬁg%d;%% ‘ﬂg R+ane g coIJn!IOICC l%r}ﬁ?ﬁ%’rog%lfrlﬁ ro eﬁlells gom
PMNC25 fUS. FePkbDe 4 is a SDS-12% pol yacryl am de gel of N fusi on prot ein

purified with an 20 affinity chromatography col unm and sucrose gradi ent
centrifugation. Lane 1, nolecular markers in kDa | ane 2, E. tali cells

har bour i ng_pTghes ;g%cmgteﬁlsblgﬁ&%ge CondGANLALY nuliBBBpda p?&ganHENfoﬁa?ldes’

protein; |ane usion proteirn pu init mat ogr aphy
col umlol ane é&prédsédiby dh cpli aels. N Quprofeire andiits Ifmsan:ts ome: ﬁga:ta:dlamdton a SDS-

centrifugation, 25 Fig re 5 shows the Western b]J ot of purifjed regconhi nant
nucl eocapsi d paftRobiaseylamide ge 4&&&%@%@. %ﬂ%&oe%}?%wedn ragio gid probe

ot N ¥ ser Sﬁ“ﬂﬁ"é"n%ﬂ%%’f aforREioRa ool WLk UeReRa TR PR ERF AR REERFRTl
cel I's har bour Crgrmpmalcendsaf Nemt)mmsaianegaumulecmwanklers inl g 1Bne m; hBggirvet ei n
purified wit hcosnltjr% ?p?ﬁcﬁrsaqlnef colf %erls), {alrjlg %E iEprc]'bli %ells harbouring plasmid pTrcHis-
15 Niys; lane 4, E. coli cells harbouring plasmid pMIN254,; lane 5, E. coli cells harbouring
plasmid pMC254; lane 6, E. coli cells harbouring plasmid pMN50k,;; lane 7, E. coli
cells harbouring plasmid pMC50s; lane 8, E. coli cells harbouring plasmid

pMchsfug.

Figure 4 is a SDS-12% polyacrylamide gel of N fusion protein purified with an
20 affinity chromatography column and sucrose gradient centrifugation. Lane 1,
molecular markers in kDa; lane 2, E. coli cells harbouring pTrcHis vector as negative
control; lane 3, non-purified Ny, protein; lane 4, N fusion protein purified with an
affinity chromatography column; lane 5, N fusion protein purified with sucrose

gradient centrifugation.

25 Figure 5 shows the Western blot of purified recombinant nucleocapsid particles.
Proteins were fractionated on a SDS-12% polyacrylamide gel, blotted onto a
nitrocellulose membrane and probed with anti-NiV serum. Lane 1, molecular weight
markers in kDa; lane 2, E .coli cells harbouring pTrcHis2 vector as negative control;

lane 3, Ny, protein purified with sucrose gradient centrifugation.



Figure 6 shows transm ssion el ectron m croscopy (TEM photographs of the
puri‘fied reconbi nant nucl eocapsid particles. Arrows indicate nucl eocapsid
particles. Figure 7 shows the Western bl ots of truncated G gl ycoprot ei n of
Ni pah virus expressed by Spodoptera frugi perda (Sf9) cells. Transfected

i nsect cells re racti onated on SDS-PACGE. Their. protein re bl o t ed
1)nt o nitrocel }'A{%Iu{fsg SE%?THF‘%E?&SI%BQW%EB“WCPHY zﬁfg/@\ﬁhﬁ@g(‘fﬁ’?‘? WEIFI\? R} tf-'ﬁ]1 and
(b) anti-G nopegl @ikt ne'igd cROSY parkigR Amw@ gﬁ@&&}cﬁgs é&‘iere Ce' I's; lane

2: transfected insect cells and [ ane
Det ai | ed Description of the Invention 10 In order t hat the |nvention
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Construction econbi nant ssion, Vect or encodi n ul | -1 ength, Fusion
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through reverse transcrlptlon pol ynmer ase tion

prinmers were Nsathléadartnwekasm kbacati on, which 20 consisted of one forward
and two reverse priners as listed below. NF 1 (24 nucleotides): 5 - atg
agt gat atc ttt gaa gag gcg - 3 (a forward prinmer) NRl (27 nucl eotides):

5" - tca cac BE&I]@&%E&%PMOMI%L&] - 3 (areverse priner) NR2 (24

nucl eoti des): - cac e age tct gac gaa ate aag - 3' (a reverse priner)
| ncor pd® at i onlnobrdenehgatr thcerrs/edtem ghstribdd derdif Iwdin e NRare( fidly tthderdogdnthe
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and NR2 gave ¢hsiBydédPirPthNAverltfcAUI® Mt 1ih o He AApREOR sEAHA e ulitasrs{%@ﬁ that
products were Ilgat ed to pTrcH s2 vector 10 5 10 (I nvitrogen,

cont ai ni ng t hide eaanplgs asgioo nlvsgatiothpurpyses epiyt oParandt © bd @nstemdchselamtmg

this invention in any manner.

15 Construction of Recombinant Expression Vectors encoding Full-length, Fusion
and Truncated N Proteins
The N coding region of the NiV swine isolate VRI 2794/99, which had been cloned
into the expression vector, was prepared through reverse transcription-polymerase
chain reaction (RT-PCR). Three primers were used for the amplification, which

20 consisted of one forward and two reverse primers as listed below:

NF1 (24 nucleotides): 5’ - atg agt gat atc ttt gaa gag gcg - 3° (a forward primer)
NR1 (27 nucleotides): 5’ - tca cac atc age tct gac gaa atc aag - 3° (a reverse primer)

NR2 (24 nucleotides): 5’ - cac atc agc tct gac gaa atc aag - 3’ (a reverse primer)

Incorporation of the primers designated as NF1 and NRI (for the N gene) during
25 Polymerase Chain Reaction (PCR) had amplified a DNA fragment containing a stop

codon at the 3” end, while the presence of primers NF1 and NR2 gave rise to a DNA

fragment without any stop codon. The PCR products were ligated to pTrcHis2 vector



downstream of the multiple cloning site. A total of five PCR products
(Table 1) containing the coding regi 0{1 of the truncated nutants were
produced using the follow ng priners: NF1 (24 nucl eotides): NF5 (24
nucl eotides): NF6 (24 nucleoti des) NR2 (24 nucleotides): NR5 (24

3 (2" or e ey Ut coRfRiniaE e soing et 51 dhe Al fichs o SR 1 A0lar o

primer) 5'- a&&nsh{eﬁrngﬁ%@aﬁﬁltﬁ‘ﬂeecléﬁﬁgkﬁé ggg - 3' (a forward priner) 5 -
cac ate agc tct gac gaa ate aag - (a reverse priner) 5 - tga tgt ttc

ctg aac tgc age agc - 3' (a reverse primer) 5 - tcc tgc cat acc agt tte

ctc gag - v h .products,.were .li ed to e
oTr oh 92 vect briolahaf Fsk PER Badbrhl batie' Ty erahiog HF KOwHE sdeiph BF birualegn,
The nucl eot %ueﬁ%bw&egocsziucé&emﬁg SRISUNWRRe PehfREd ned by the ABI PRI SM
aut omated sequencer, 377.” The reco I nant plasm d encoding the N

fusion protein, 15 pTrcH s-Nf" 5s was used as a tenplate and the synthetic

prinmers used i ng ctions of the en as foll ovvs For
Phe sesuenc: i i EraTgRR. "Soir AR debgron pretebafs | 31 Beraderme)s 5 -
gag gta tat agfsesf nglidbikded: - 3°- ahhlt é@éﬁi‘%‘&l £04LbHgs) - 3 @%osddrd pkigfer)
nucl eotides): sNF3 (24 nucleotides): SNF 24 nucl eotides): pTrcH s2R (18
nucl eot i des) : NF& KRnyc2eotidas)t eot dieslic g@Bacs MRaga2u gggel3e (1 fodwaid primediR3 (24
nucl eoti des) "NR2 (24 nucleotides): 57 - cac atc agc tet gac gaa atc aag - 3’ (a reverse primer)

NRS (24 nucleotides): 57 - tga tgt ttc ctg aac tgc age age - 37 (a reverse primer)

10 NR6 (24 nucleotides): 57 - tee tge cat acc agt tic cte gag - 37 (a reverse primer)

All the PCR products were ligated to the pTrcHis2 vector and introduced into £. coli

strain BL 21 for expression.

The nucleotide sequence of the N gene was determined by the ABI PRISM automated
sequencer, model 377. The recombinant plasmid encoding the N fusion protein,
15 pTrcHis-Ny,s, was used as a template and the synthetic primers used in the sequencing

reactions of the N gene are as follows:

For the sequencing of the N gene coding region

pTrcHis2F (21 nucleotides): 5’ - gag gta tat att aat gta tcg - 3

sNF1 (24 nucleotides): 5’ - atg agt gat atc ttt gaa gag geg - 37
20 sNF2 (24 nucleotides): 5’ - aaa act gct cga gac age age aag - 3’
sNF3 (24 nucleotides): 57 - tte tic gea acc atc aga ttc ggg - 3
sNF4 (24 nucleotides): 57 - cga gac agc agc aag gga aaa aca - 3’
pTrcHis2R (18 nucleotides): 57 - gat tta atc tgt atc agg - 3°
sNR1 (27 nucleotides): 5’ - tca cac atc age tct gac gaa atc aag - 37
25 sNR2 (24 nucleotides): 5’ - cac atc agc tct gac gaa atc aag - 3°
sNR3 (24 nucleotides): 5’ - tce tge cat acc agt ttc cte gac - 3’
sNR4 (24 nucleotides): 5’ - tga tgt ttc ctg aac tge age age - 3’

sNRS (24 nucleotides): 5’ - gag gat tct cat caa gec tte cat - 37



SNR4 (24 nucl eotides): sNR5 (24 nucleotides): 5 - atg agt gat ate ttt gaa
gag‘gcg - 3 5 - aaa act get cga gai: age age aag - 3" 5 - ttc ttc gca
acc ate aga ttc ggg - 3' 5 - cga gac ]age age aag gga aaa aca - 3' 5 -
gat tta ate tgt atc agg - 3" 5 - tca cac ate agc tct gac gaa atc aag - 3

R N ey R

caa gcc ttc Catection. 11 The N coding region was sequenced from5' to 3
direction and reversely from3" to 5 direction. Expression and Western
Blotting of Full-length, Fusion and Truncated N Proteins 5 Transformants

carrying the yeconmhi nant r essi | asm ds r ' | t
(6) and pr obaprruep, ead WRsGES Plhefeecot Fauieeih 8 gpr. Lrinested N
t hi ogal act opyp 9in§i de (1PTG. Figure 1 depicts the primary structure of

the full- Iengt usion and truncated N proteins. The nunber of am no

aci ds 6f eachTpnsfoemants sarrgingethe iracofaiihant lexpiedsiGe | flasmasts meere grover én dnalaysed
wi t h SDS- PAGE unde enaturing.conditions and.the .proteins were
Cransterred (WO ((6el i GUBRIRenDPAEOn 1B RSt BY e ins aapRd: -

Wi th sw ne an@h‘idéﬁla\{toﬁgﬁﬁ%ia@qmm} rEigtiet 1| RpRBOMR bfimbhOWiréetdre 6 BHeOH@L-N
band with apparent | 'ecul ar weight "of about 63 kDa was detected. The N us
and truncat edlehgzthpfustoni and tnmcated & protens. Gjre nhmbeanefi anmipe apds of Easbairotgimn isbody
(Figure 3). 15 Puri,I.i aﬁi on and El ectron M croscopic Analysis of Nf.9
Protei n Affin®t§? th %ﬁ"a ography and sucrose gradients centrifugation were
enpl oyed to purify reconbi nant nucl eocapsid particles. Overnight culture

was first spun down to collect E soli cells. The cells were |ysed by
soni cat®on andeldoextbicts pewt siahsederith SDS-PAGE under denaturing conditions and the

proteins were transferred to nitrocellulose membranes. The Ny, protein was detected
with swine anti-NiV serum and the result is shown in Figure 2. A protein band with
apparent molecular weight of about 63 kDa was detected. The Ngs and truncated N

proteins were detected by the anti-myc monoclonal antibody (Figure 3).

15 Purification and Electron Microscopic Analysis of Ny, Protein
Affinity Chromatography and sucrose gradients centrifugation were employed to
purify recombinant nucleocapsid particles. Overnight culture was first spun down to
collect E. coli cells. The cells were lysed by sonication and soluble proteins were
precipitated with ammonium sulfate and it was found that most of the recombinant

20 Nys protein was precipitated at 10 and 20% of ammonium sulfate saturation.
Precipitated proteins were dialyzed and split into two, one was purified with affinity
chromatography and the other was on sucrose gradient centrifugation. Nearly all the
host proteins were removed by these purification methods (Figure 4). However, two
major bands were observed in which one of them corresponds to the expected size and

25 the other one with a smaller size. Both of the purified bands were detected by the
antiserum from an infected swine (Figure 5). This suggests that the protein with a
smaller size is a degraded product of the Ny, protein. The Ny, protein either purified
with affinity chromatography or sucrose gradient centrifugation self-assembled into

ring-like particles (Figure 6).



precipitated with amonium sulfate and it was found that nost of the
reconbi nant 20 Nfus protein was precipitated at 10 and 20% of ammoni um
sul fate saturation. Precipitated pro %ins were dial yzed and split into
two, one was purified with affinity chromatography and the other was on
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6). 12 C oning and Expre55| on of Truncated G Gene in Bacul ovirus The

partial G genﬁommthMmdeai @ 1oft the 17 Ftycopfotdiny Inasrdantd génezate we¢dmbinant
forward t t 3 d
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acids fromthe N-term na end of the G glycoprotein. In order to generate
reconbi nant toaEspodition, hBCRe o6 nthe nisanspesiAST regicn oway @etfounﬂ?m51rlgSA}JG/%(I§3
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was per f or medysks idthteiNEoM bIerhibhdmlthfes GaHl PihsRcted®into h:%@@tt 84150 Bpedid e
site of the region. Reconbinant” bacm d DNA was isolated from overn| ght

cul tures and fvgipetledb®Y i nto i nsect cells, Spodoptera frugiperda (Sf 9).
15 20 25 30 For the expression of reconblnant protein by infection, insect
cells were infected with reconbi nant bacul oviruses collected from

transfection EynRé emegsmrﬁbqu@nlﬁn&h%mem@ infe@ i, tifiseof cellS¥e2¢ mfbdted with
anal ysis of 96 h sanples using anti - nocl onal antlbodles

recombinant baculov1ruses collected from transfection experiment. Figure 7 shows the

15 results of Western blot analysis of 96 h samples using anti-G monoclonal antibodies

{(MADbs) and swine anti-NiV serum. In both cases, two bands at position about 52 and

65 kDa were observed. The lower protein band corresponds to the expected size of the

truncated G protein. The larger molecular weight band is most probably due to post-

translational modification of the truncated G protein.

20 EXAMPLES
Example 1: Viral RNA extraction
Infected Vero cell culture (250 pl) was mixed with TRIZOL LS reagent (750 pl;
Gibco BRI., USA) and incubated for 5 min at room temperature. After incubation,
chloroform (250 pl) was added and the mixture was mixed vigorously for about 15 s
25 and incubated at room temperature for 10 min. The mixture was centrifuged at 13,000
xg for 15 min at 4°C. The viral RNA (vVRNA) was then precipitated by adding
isopropanol (500 ul) to the aqueous phase and left at room temperature for 10 min.
The precipitated vRNA was centrifuged at 13,000 xg for 10 min and the pellet
obtained was washed once with 75% (v/v) diethyl pyrocarbonate (DEPC) (Sigma,
30 USA) treated ethanol (Hamburg). The pellet was dissolved in DEPC treated distilled
water (20 pl) and the dissolved vRNA was stored at —70°C.



(MAbs) and swine anti-NV serum In both cases, two bands at position about
52 and 65 kDa were observed. The |ower protein band corresponds to the
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VRNA was st or Bk mixturz0@s i3iaBy igub&edat 485 C3or x anplestthdRise dhesBrst strand of
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product.

For the amplification of DNA fragments encoding truncated N proteins, PCR, were
15 carried out in a reaction mixture (50 ul) containing the primers (1 uM of forward and
reverse primers; Table 1), deoxynucleoside triphosphates (0.2 mM; Promega, USA),
Tag DNA polymerase (Finzyme, Finland; 1 U) and MgCl; (1 mM). The mixture was
initially denatured at 94°C for 2 min, followed by 30 cycles with the following profile:
denaturation at 94°C for 1 min, annealing at 55°C for 1 min and extension at 72°C for
20 1 min, followed by a 7 min extension at 72°C to ensure a complete synthesis of the
PCR products. At the completion of the reaction, the PCR products were analysed on
1.2% (w/v) agarose gels in Tris-Acetate-EDTA buffer (TAE; 40 mM Tris-acetate, 1
mM EDTA). The agarose gel was stained with ethidium bromide (0.5 pg/ml) and

observed over ultraviolet light.

25 For the amplification of DNA fragment encoding truncated G protein, PCR was
carried out in a reaction mixture (50 ul) containing the primers (1 uM of forward and
reverse primers), deoxynucleoside triphosphates (0.2 mM; Promega, USA), Tag DNA
polymerase (Promega, 1 U), MgCl, (1 mM) and a recombinant pCITE vector (20 ng)
harbouring the G gene of Nipah virus. The mixture was initially denatured at 94°C for

30 2 min, followed by 30 cycles with the following profile: denaturation at 94°C for 1



al so for cDNA denaturation. This was inmedi ately subjected to a second
strand cDNA synthesis and PCR anplifjication for 40 cycles with the
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mM Tri s-acet p SEDTA). The agarose gel was stained with ethidium
bromde (0.5 g/m) and observed over ultraviolet |ight. Exanple 3:
Purification of the Anplified PCR Products Al the PCR products were

anal ystd on I1Egemple/dr Ligafiomose gel s by using Tris-

The purified PCR products (100 ng) encoding the full-length and truncated N proteins

were ligated with the pTrcHis2 TOPO expression vector (Invitrogen, USA; 10 ng), at

25°C for 5 min. The PCR product containing nucleotides 231 to 1737 of G gene was

ligated with the pFASTBACH! (Gibco- BRL, USA), that had been digested with
20 BamHI and HindIII .

Example 5: Transformation and Transfection
For the transformation of recombinant plasmids encoding the full-length, fused and
truncated N proteins. The ligation mixtures were mixed with E. coli TOP 10
competent cells (50 pl; Invitrogen, USA) and incubated on ice for 30 min. Cells were
25 then heated for 30 s at 42°C, solutton SOC (2% trypton, 0.5% yeast extract, 10 mM
NaCl, 2.5 mM KCI, 10 mM MgCl;, 10 mM MgSO,, 20 mM glucose; 250 pl) was then
added, and incubated at 37°C for 1 h with shaking at 250 rpm. Cells (30 pl and 50 pi)
were then plated on a Luria Bertani (LB) agar plates supplemented with ampicitlin (50

ng/ml) and the plates were then incubated overnight at 37°C.



Acet at e- EDTA (TAE; 40 nM Tris-acetate, 1 nM EDTA). After the staining with
10 éthidiumbromde (0.5 p.g/m), the DNA bands with the correct size were
excised fromthe gels and purified with the QAquick(r) Gel Extraction Kit
(Q aCGen, Germany) according to the manufacturer's procedure. After

EI’QLHSSLL?QS %Sg%‘?@ﬁ?&?iﬁifwé?@Ec%ﬁ@eq“%%m”w%?i»a SR sl st e
4. Ligation Thepi aﬁa &dipk a%mi Sk GRG BGhabhBadmilb aL&ﬂ@lh and
were

truncated N protel gat é e plIrcH s2 TOPO expression Vvéctor
(I'nvi trogen, ﬂdsmanﬂlﬂicngers @ACQ’BO—BAC Sanulnwrﬂ'meExlﬁfﬁmpn oByst¢m ¢ diben-BiRAg

BRL, US ﬁé%mﬁpi@%éiw& Seeambinan pEAY BERCH! Rlasrifs, Ber tamsreed e 5.
Transf gr mat ' E @@icﬁ?tm@ogﬂc é&ﬁ%&&ﬁr@é}grﬁat 1284 8k Mﬁﬁpmuﬂan& ar

pl asm ds enco |ng t | engt fused and truncated N proteins. e
| i gati on m xt{uADsplutes eonrramﬁrg lantimyEin (601ig/MOPgefamicon{Tet gntl), eatdcgcl{fe(10;

for 50 o at 4tk iug-er abotoamp b TioEhiylhn frth 4e A BN ORAG
2.5 MM KCl , di_l&!ih
added, and i ncu?vbwg&g %% ?%Pm%%e%%‘%m nggglﬁl%h%%gpgllﬁﬁ) I—gﬁrﬁ lar
and 50 pl) weeight DRA whatselktedfran theravarBghticahtire§ bBjesaxybed iplthe msnual

suppl emented with anpicillin (50 g/m) and the plates were then incubated
overnight at 37C. 15 Conpetent E. coil DH OBAC cells, containing Bacm d

(bacul gyir usd%@%&ﬁ@cté’cﬁ%c@mblmsﬁﬂcﬂﬁd amldAh@JaPQfaane@t%m Hllto VESeer UsItd ukigg

generate rec nant Bacm ds according to manufacturer’s (BAC TO BAC
Bacul ovi rus EXPLEEECOIN Resgenn S@dnwarBﬁLu)gzperdrsf%)ctalbnscre Bultafedyat 7€ in

D1 OBAC Comper il By Bifctach eBiieeiion P L <ST efesoAges ™ {1/ pedt &2

/i) Bl do- oo L EURS %@%alﬁ"“%ﬁf‘)“a&%ﬁﬂ%@%&626%‘8’}%%“ p

i ncubation adep&afly | witigeSf-980 tle SHMoifl (s wpr theset@ubieed flor faverlipidiiNA
cul tur s H ghcoqnoglgfegl %e lipid-DNA complexes were diluted to 1 ml with SFM and added to

cells. Cells were then incubated at 27°C, for 5 h.

Example 6: Screening for Positive Clones

In order to screen for transformants carrying the full-length, fused and truncated N

genes. A dozen single colonies were randomly chosen and cultured overnight in 5 ml
20 of LB medium supplemented with ampicillin (50 pg/ml). Recombinant plasmids DNA

were isolated by using the alkaline lysis method and the orientation of the insert in the

putative clones was confirmed by PCR using the primer pair of pTrcHis2F (5°-gag gta

tat att aat gta tcg -3°) and NR2 (5’-cac atc age tct gac gaa atc aag-3’).

To confirm transposition in DHIOBAC Cells, PCR of the transposition region was

25 adopted by pUC/M13 amplification primers located on either site of the region.

Example 7: Protein Expression
For the expression of full length, fused and truncated N proteins, the identified
positive clones were grown overnight in LB medium (3 ml) supplemented with

ampicillin (50 pg/ml) at 37°C. The next day, LB medium (10 ml) supplemented with



wei ght DNA was isolated fromthe overnight cultures as described in the
mantal . 10 The extracted reconbi nant bacmi d DNA was transfected into insect
cell's using CELLFECTIN Reagent. SpodHptera frugiperda (Sf9) cells were
cultured at 27Cin Sf-900 Il SFM For each transfection, 9 x 10" cells

were seeded in 35 I'ls | plate and all wedto ac for
around 1 h. Lfrqasnaﬂﬁm aéﬁ Sl ron s lted Mot QUFTRIERY STUiuh hodfaly e,

SFM (100 I), E[D%\V\W g%nal o]

conpl exes wer eb'g&ﬁt %tcjiﬂt%gdvfm SRB{I S%jl\(/ljj nd acii’gne tolﬁg%ﬁF%&Qge(PPgw\%g@gA

t hen i ncubat efloab ®F, C],PTfCD(155prhpylEIX-&ﬂ¢>B€D-fﬁhlo@dﬁcﬁ@i}ird&@sfd@[ lHﬁM)tdvatseadaedrtes I n
order to screen for transforpmants carryi sg the full-le fused and

trluncat i aking e } iontBnTbe el mlagture)
(50 posni ) raedtsriedien o) centity@ligudn TER0U R P RY SUEMCRE 1oty B frich

lysis met hod aidfkctddetoosd prbvlbmaR @f eldgopligesid (SIS-PAGE)pEbAthevexpedssivasofwas
confirnmed by PCR using the priner pair of pTrcH s2F (5'-gag gta tat all
aat gta tcg tgﬂf)ca@ﬁ@rws(@eIféﬁifoﬁlﬂ‘éloa@é’efec&mw@t gd%-atc aag-3'). To
confirmtransposition in DH OBAC Cells, PCR of the transposition regi on was
25 adopted by pUC/ ML3 anplification pri mers | ocated on either site of the

regi on. ExanpfFe the dpedseion dxpueasdod ﬁ@dﬁoﬁrﬂitE1ne>§jDDﬁ33¢mnﬁ‘aglpénMal (,Sjmngalls
fused and truncated N proteins, the identified ositive clones were gro

over ni ght i n ¥eernadumd #3270 ms%%@%HEFPEMd Far each té%f‘??ilpnsl R 5@) eptis ‘)/efﬁt
37C. T t

anpi ci ﬁ] in nexﬁgggdﬁw%mﬁggmé%&% 6”%%1 %ﬁg%ﬁe gélvge%nelgﬂ Cﬂ? rtzhr?ngnc%g l"ZLnIi’l

i ncubat ed at RBdgenthhdDolrakiergdibitedseParaply with Sf-900 &l SEMt(mO@al)r &ﬁﬁheﬁhbmaaoo
about 0.6 to O, 8, IPTgﬁlsopropyl-l-thl n- (3- D-t hi ogal actg?y nosi de; % mv)
was added to toi fREndpigrBY A camplexee shedipi £ GAMPYEY “EFfa H‘Ff@‘?f‘brl ml wighs h.

e cels (1 givcild did oegR, wl\;%&gqn&%a Aol 9 HOR! 3P, Ofnelalieiéd T OF
30 s at roomtenperature, f hen ected to polyacrylam de gel
el ect r ophor esmsdi@@BDEaPAéd vedFand tdp@ceckpviﬁssifmhaﬁedmm Cells were analysed for

15 protein expression at 24 to 72 h post transfection. Viral supernatant was collected at

72 h post-transfection.

Example 8: SDS-PAGE and Western Blotting
For the Western blotting of full-length, fused and truncated N protein, E. coli cell
pellets (from 1 ml culture) were resuspended in 2x SDS-PAGE sample buffer [100
20 mM Tris-Cl (pH 8.8), 200 mM B-mercaptoethanol, 4% SDS, 0.2% bromophenol blue,
20% glycerol; 50 ul] and boiled for 10 min. For the detection of truncated G protein,
cells were analyzed for protein expression at 24 to 72 h post transfection. Viral
supernatant was collected at 72 h post-transfection. Control or infected cells were
washed with PBS. To extract total soluble protein, cells were lysed directly in Tris-
25 HCI (62.5 mM, pH 6.8) containing SDS (2%) and boiled for 10 min. The treated
samples (5 pl) were then analysed on SDS-12% polyacrylamide gel and
electrophoresed at 32 mA. The proteins on the gel were then transferred onto a
nitrocellulose membrane and blocked with skim milk (KPL, USA; 1:10 dilution) for 1
h. The swine serum (anti-NiV, 1: 500) or anti-myc or anti-His monoclonal antibody
30 was added to the membrane and shaken for 1 h. The membrane was then washed
thoroughly with TTBS (100 mM Tris-HCl, 0.9% NaCl, 0.01% Tween-20; pH 7.5).



truncated proteins, the transformations were grown at 25C. For the

expressi on of truncated G gl ycoprotein, Spodoptera frugi perda (Sfp) cells
were cultured at 27C in Sf-900 || SFM/ For each transfecti on, 9 x 105 cells
were seeded in 35 mmwells of a 6-well plate and allowed to attach for

d 1 h. Lipid d di | ut ed |y, wi,t h ,Sf-900 .11
S (100 15, Sérenday aafiRely Copartnd 101 e phodtans Pk dhch dads|atd Theurigd
conpl exes wer gy didowtedd] to And w%ﬁihg,e%w{@ra@v éhtt @af Ratfed 68 hSingeihe

incubated for 5 h at 27C. The transfection nediumwas renoved and repl aced
with a fresh BER/DNRT Cebranewroblandtipdely plmsphase/vitesi hluexistrazdivon substatet o

72 h post trapsfecti Viral supernatant was collected at 72 h
post - t r ansf ect'TIH"E te 8: SDS-PAGE and Western Blotting For the Western
blotting of full-length, fused and truncated N protein, E. coli cell

pellets (from1l m culture) were resuspended in 2x SDS-PAGE sanpl e buffer
[100 20 nM TExsmfle §:Rurffi@fionaf RegpmpBrame Neaprefeithanol , 4% SDS, 0.2%

b h | b . 20% gl L., 50 | d boiled,f 1n. t he ..
detecti on of TG eambiibal g goU wn B o Pt i 1 ordp 4P e gt 25°C
expression at %\écﬂﬁkﬂt AhelcdPQSherk r@%@@%ﬂa{’?\e&tﬁ@u&ﬂiom SUBGIN]L 3DE 1948in. The

coll ected at post -transfection. | or infected cells were washed

with PBS. To pellet asfas t stspendedl bl €5prmdei HEPES! I(s-2Wdydrokysted -mperazing-p-2-n
Tris 25 HO (62.5 .pH 6.8 ntai ni.ng SDS. (2%  and.boiled for 10 mn.
The treated %té?ﬁfﬁwo‘{‘g aF‘%; \R%'r z%t ngf“hn%dyg‘gée(cbﬁ? @D@”i?&)oﬂ’oﬁi?%gﬁ?#ﬁrﬁv "E gel
and el ect r opaiege 1898070 to FsarRE WRbRSrRAoh Hnd flclWRItHddyThe soluble
transferred onto a nitrocel 'ul ose nenbrane and bl ocked with skimm |k

(KPL, USA; 1:foomdiflregontdant protdin was pévépitanidneitis e rarrge(adi0Ps 1g 0% smnggaymor
anti-myc or anti-Hi nopqcl.onal .antj body ,30 was d to t .and
Shaken Tor” | intaie bl Fi80 R i BREY BB ATt e e R RSO i
Tris-HCL, 0. 990NaCElycthe? pib § 08 i POf theHiidlyRad salazfale‘?‘e@a@raggneﬁ &4 110900 60%

conjugated to al kali'ne phophatase was then added and incubated for another
1 h. After wesikrasg graditnsianddisniifogrdestt 36888 xgafaericl. Bractiors were: ¢rdlectediapd NBT

(5-bronp-4-chl or o- IR%@ sphate/nictro blue . tetrazoli e

(Promeds,  UsAPAEeE B eB e RAUBLT I LA OhE o B cRbIPRE e o, SR T 1 a
column packed with nickel resin (Invitrogen, USA). The fractions with the purified
protein were pooled and concentrated using Centricon (Amicon, USA) with 10 kDa

cut off.

Example 10: Electron Microscopy
20 Nyys protein (20 pl) purified with Nickel column and sucrose gradient was absorbed to
carbon-coated grids and stained with 2% uranyl acetate. The grids were viewed under

an electron microscope.
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The reconbinant E. coli strain BL21 was cultured in LB broth (400 m) at

25C" overnight. The cells were harvested by centrifugation at 8000 xg for
15 min. The pellet was suspended in nmv HEPES

(n-2- Hydr oxyet hyl - pi per azi ne-n-2- ethanesul fonic acid; pH 7.6, 16 nl) and

subj ected to sonicatio sa cent.ri e t 18Q0 10
separate sol u% g_iqf?%% :horﬁf ﬁ-gfﬂ\{‘? n‘% H}ﬁﬁb’f;g‘v R @;ﬁ:’ Ug‘f‘ ers?’b&n?oéglhm
recombi nant protygi N WMASRARERIARI(R@dsdMMIdchlaR chaﬁaerlﬂjtlom%ru gaﬁc}%arméwm
sul fate before dialyzing against 6 tinmes changi ng Tris-3 ycine Buffeér
(0.05M Tris; 0.cO®KgeBt parirmyxoyHIssVOploghiad #l: g$4-pﬁ% d| al yzed sanpl e was
applied to a 10%to 60% sucrose gradient and centrifuged at 36000 xg, for
4 h. Fractions were collected and 15 anal yzed by SDS-PAGE. The rest of the
di al yzed sanpe pwah tHRAN &ubilgedisie, to, a996R! RiMnpPaskedhethid viHisdseindr @i
(Invitrogen, USA). The fractions With t purified rotein were pool ed and
concenfrat ed usirepjicasen.rlincloialds Afr dJogy, ﬁg@n wipt h17151 Editgd bof B. Ne(Figlds,
Exanpl e 10: El e C t.ei.n (.20 | urified with N ckel
col um and sucr @i&f)gﬁ»‘a %ﬁ?%‘)wyﬁg?ﬁ@@gﬂl% 14(:18P188 B(‘%?%d grids and

stai ned wi th 2%y any| Haseémte, Shigl, B.1 dfcNRde, W eWatnUMer. arin WaingC PN

m croscope. REFERENCES 1. Chua, K. B., Bellini, WJ., Rota, P.A , Farcourt,
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various modifications and equivalents can be made without departmg from the spirit

and scope of the invention. It is intended to encompass all such modifications within

15 the scope of the appended claims.

All references, patents and patent publications that are recited in this application are

incorporated in their entirety by reference.
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IMNC25 fus266NF5NR579825 % of NC-term nus 20 Clains: 1. A reconbi nant
expressi on plasnid containing N pah virus nucl eocapsid gene. 2. The N pah
virus nucl eocapsid gene of claim1 havipg the follow ng nucl eotide
sequence: 5 1 ATGAG TGATATCTTTGAAGAGGCGGECTAGT TTTAGGAGT TATCAATCTAAGI TAGGGAGC
60 61 GATGGGAGGGCTAGIGCAGCAACTGCTACTTTGACAACCAAGATAAGGATATTTGTIACCA 120
121 GCTACTAATAGT CCAGAGCTCAGATGGGAACTAACATTGTTTGCACTTGATGTGATTAGA 180 181
TCTCCGAGT GCTCEl M T CAAT GAAAGT TGGAGCTGCTTTCACACTCATCTCTATGTAT 240 241
TCAGAGAGACCCGGEEECTCTCATTAGAAGT CTCCTCAATGACCCAGACATTGAACGCTGTA 300 10 301
ATAATAGATGT TGGATCAATGGT CAACGGAATACCAGT AATGGAGAGGAGAGGAGACAAG 360 361

GCT CAGGAGGAGAT. GCGAAGEETohIAN 474 GAPrESCTIOAAMAIC TenRGEACNGARRCAGE AbGe 42 sid 42 te.
GGAAAAACACCTTTTGT TGACAGCCGAGCTTACGGCCTACGGATAACAGACATGAGCACC 480 481
CTGGTCTCTGCAGTTATCACCATCGAGGCCCAGATCTGGATACTGATCGCTAAAGCAGTT 540 541
ACAGCT CCCCGAI A

ANGAGEGTCAAT N S e R T
CTCTCCCAGAGT CTAT CA¢atiaéxigeAAGT TCATGGT TGAGATCCTCATAGAAGTCAAGAAA 720 721
GGAGGATCTGCTAAAGGCAGAGCAGTAGAAATAATCTCAGACATCGGAAACTATGTICGAG 780 781
GAAACTGGTATGGCAGGATTCTTCGCAACCATCAGATTCGGEGT TGGAGACAAGGTATCCA 840 841

GCACT TECACT CAACCART AdICAEA ST GACIRE TAARAKTARTEr 200220 6901

AAATTTGOCOCT GEAGE RGBT AT T COAG TR CY A ACTACT 109677 1651

ATTGACAGGTCT Amemxnmmrmw CEFCCTIRTCIAGACCUTATBIRFRATE GRFO88cA 1681

AGACT ACCCCAAAMT GAIE AR EAGEAT Ko bR EGA] (AP A IR ThkdOaT 1141
AGACT GGGACTAAGT TCAGAT CAAGT TGCAGAACT CGCT GCTGCAGT TCAGGAAACATCA 1200 25 1201

GCAGGAAGGCAAGAGAGTAR TG T CACEL T AGACACECRARAT TT G T CCACBAGS TG 6 280" 1261
CTCAT TEFAGCCABTGATGAAGATATGCATGAS GHTBANGRACS TN AGAVACAGHC RGBT AEB20RG B821

AGACAGTCAGT TACLT E@Mﬁ:&%&%&&%&%&%@%&%ﬁf&%@?@%&%@&m 11%§1
AGCAGT TCTGT GAGCACATCCGGT GOGACCAGAT TGACT AAT TCATTACTAAACCT CA

TW@UWW&W@W@%@%&W Gf@ébc 4

481 CTGGTCTCTGCAGTTATCACCATCGAGGCCCAGATCTGGATACTGATCGCTAAAGCAGTT 540
541 ACAGCTCCCGACACTGCCGAGGAAAGTGAAACTAGAAGATGGGCTAAATACGTCCAACAA 600
15 601 AAGAGGGTCAATCCGTTCTTTGCTCTAACTCAGCAATGGCTAACAGAAATGAGGAATCTG 660

661 CTCTCCCAGAGTCTATCAGTAAGGAAGTTCATGGTTGAGATCCTCATAGAAGTCAAGAAA 720
721 GGAGGATCTGCTARAGGCAGAGCAGTAGAAATAATCTCAGACATCGGAAACTATGTCGAG 780
781 GBAACTGGTATGGCAGGATTCTTCGCAACCATCAGATTCGGGTTGGAGACAAGGTATCCA 840
841 GCACTTGCACTCAACGAATTCCAGAGTGACCTCAACACCATCAAAAGCTTGATGCTACTC 900

20 901 TACAGAGAAATTGGCCCAAGAGCCCCTTATATGGTGCTTCT TGAAGAATCAATTCAGACT 960
961 AAATTTGCCCCTGGAGGTTACCCATTATTGTGGAGCTTTGCCATGGGTGTGGCTACTACT 1020
1021 ATTGACAGGTCTATGGGGGCATTGAATATCAATCGTGGTTATCTTGAGCCTATGTATTTC 1080
1081 AGACTAGGCCAARARTCAGCACGTCACCATGCTGGAGGAATTGATCAGAACATGGCARAT 1140
1141 AGACTGGGACTAAGTTCAGATCAAGTTGCAGAACTCGCTGCTGCAGTTCAGGAARCATCA 1200

25 1201 GCAGGAAGGCAAGAGAGTAATGTTCAGGCTAGAGAGGCARAATTTGCTGCAGGAGGTGTG 1260
1261 CTCATTGGAGGCAGTGATCAAGATATCGATGAAGGGGAAGARCCTATAGAACAGAGTGGE 1320
1321 AGACAGTCAGTTACCTTCAAAAGGGAGATGAGTATTTCATCCCTTGCTAACAGTGTGCCG 1380
1381 AGCAGTTCTGTGAGCACATCCGGTGGGACCAGATTGACTAAT TCATTACTARACCTCAGA 1440
1441 TCAAGACTGGCTGCAARAGCAGCAARAGBAGCCGCCTCATCCAATGCAACAGATGATCCA 1500

30 1501 GCAATCAGCAACAGAACTCAAGGGGRATCAGAGAAGAAGAATAATCAAGACCTCARACCT 1560
1561 GCTCAARATGACCTTGATTTCGTCAGAGCTGATGTG 1596




30 1501 GCAATCAGCAACAGAACTCAAGGCGAATCAGAGAAGAAGAATAATCAAGACCTCAAACCT 1560

1561 GCTCAAAATGACCTTGATTTCGTCAGAGCTGATGIG 1596 21 3. A reconbinant plasmd
containing a part of the nucleocapsid gehe as clained in claim1 or 2. 4.
A reconbi nant plasm d containing the gene of truncated G glycoprotein of

Nipah vir us. 935 ﬁu CAS&%S@&;&%&@@%&%&% glngo?rﬂ%t Eﬁc‘i‘eo%];pmé gene as &alme%g

the follow n

1 ATGGACAAT CAGCCCGTATHAYASAT GCGT TGCAGGGT ATCCAACAGCAGAT CAAAGE0
61CTTGCT GACAAAAT CGCCACAGAGAT AGGGCCCAAAGTATCACTGATTGACACATCCAGT 120
121ACCATTACTATCCCAGCTAACATTGEECTGTTAGETTCAAAGATCAGCCAGTCEACTGCAl80

241CARTGTAACATT TCTGHEETAR ARG T COGAAEA A e of

301GGEGGTGAGCAATCT J ACCTAATAATATTTGCCTGCAAAAGACATCTAATCAG360
36 1ATATTGAAGCCAAAGCTGATTTCATACACT TTACCCGTAGT CGGTCAAAGTGGTACCTGT420
421 ATCACAGACCCAT TGCTGECTATGGACGAGGECTATTTTGCATATAGCCACCTGGAAAGA480

15481 ATCGGATCATGTT. GAATAATA

541GACAGAGGTGATGAA é&ﬁ@rg ﬁ%ﬁ%ﬁ%@%%ﬁ%ﬁmg
601 AACACCGTTTACCAGRGTAGE ATLACAACAATGAATTCTATTATGTACTTTGTGCA660

661 GTGTCAACTGTTGGAGACCCT ATTCT GAATAGCACCT ACT GGTCOGGAT CTCTAATGATGY 20

721 ACCCGTCTAGCTGT GAAACCCAAGAGTAA. TGGT GGGGGT TACAATCAACATCAACTTGOC7 80
20781 CTACGAAGT AT CEAGARMSSEABG A TR ARRS PR AT ICOET ATECABCT FEABEEAT S F0 ©°

841AAACAGEGT

901 TACAT CAT AT LKA TS ORLT G AR RCACT AR VAT TEARCLBG”

96 1CTATCTAT CHIATIAGASAAAMCAAIAAATAT St & A ERT CAAACT Arh BOMY BARC 14220 14121
AATCTATCAGATGGGGAGAACCCCAAAGT TGTATTCATTGAAATATCTGATCAAAGATTA 1080 25 1081
TCTATTOGAT CTCETAGRAMATGTEAT SAT T TEECTAAAOCTGT AT CTAQCAACRBAR A AOCAT1 4240
TCATTTTCATGGGATACTATGATTAAATTTGGAGATGT TCTAACAGTCAACCCTCTGGTT 1200 1201
GTCAATTGGCGT AATFAAGERCCTHAT ATCARTACIEEOBCAATCACARTCREDTIRGATIRC AERBEFARL 280 AA

TACATGTCCAGAGATCTGCTGGGAAGGAGTTTATAATGATGCATTCCTAATTGACAGA 1320
GGGGTGAGCAATCTAGTAGGATTACCTAATAATATTTGCCTGCARAAGACATCTAATCAG 360

361 ATATTGAAGCCAAAGCTGATTTCATACACTTTACCCGTAGTCGGTCAAAGTGGTACCTGT 420
421 ATCACAGACCCATTGCTGGCTATGGACGAGGGCTATTTTGCATATAGCCACCTGGAARGA 480
15 481 ATCGGATCATGTTCAAGAGGGGTCTCCAAACARAGAATAATAGGAGTTGGAGAGGTACTA 540
541 GACAGAGGTGATGAAGTTCCTTCTTTATTTATGACCAATGTCTGGACCCCACCARATCCA 600
601 AACACCGTTTACCACTGTAGTGCTGTATACAACAATGAATTCTATTATGTACTTTGTGCA 660
661 GTGTCAACTGTTGGAGACCCTATTCTGAATAGCACCTACTGGTCCGGATCTCTAATGATG 720
721 ACCCGTCTAGCTGTGAAACCCAAGAGTAATGGTGGGGGTTACAATCAACATCAACTTGCC 780
20 781 CTACGAAGTATCGAGAAAGGGAGGTATGATABAGTTATGCCGTATGGACCTTCAGGCATC 840
841 AAACAGGGTGACACCCTGTATTTTCCTGCTGTAGGATTTTTGGTCAGGACAGAGTTTARA 900
901 TACRATGATTCAAATTGTCCCATCACGAAGTGTCAATACAGTAARCCTGARAATTGCAGG 960
961 CTATCTATGGGGATTAGACCAAACAGCCATTATATCCTTCGATCTGGACTATTARAATAC 1020
1021 BATCTATCAGATGGGGAGAACCCCARAGTTGTATTCATTGARATATCTGATCAAAGATTA 1080
25 1081 TCTATTGGATCTCCTAGCAARAATCTATGATTCTTTGGGTCAACCTGTTTTCTACCARGSG 1140
1141 TCATTTTCATGGGATACTATGATTAAATTTGGAGATGTTCTAACAGTCAACCCTCTGGTT 1200
1201 GTCAATTGGCGTAATAACACGGTAATATCAAGACCCGGGCARTCACAATGCCCTAGATTC 1260
1261 AATACATGTCCAGAGATCTGCTGGGAAGGAGTTTATAATGATGCATTCCTAATTGACAGA 1320

1321 ATCRATTGGATAAGCGCGGGTGTATTCCTTGACAGCAATCAGACCGCAGAAAATCCTGTT 1380



1321 ATCAATTGGATAAGCGCGGGTGTATTCCTTGACAGCAATCAGACCGCAGAAAATCCTGIT 1380 22 5
10 1381 TTTACTGTATTCAAAGATAATGAAATACTTTATAGGGCACAACTGGCTTCTGAGGACACC 1440
1441 AA TGCACAAAAAACAATAACTAATTGITTTCTCII GAAGAATAAGATTTGGTGCATATCA 1500
1501 TTGGITGAG 1509 6. The nucl eocapsid protein of claiml or 2, having the
foll owi ng am no aci d sequence: 1MSDI FEEAAS FRSYQSKLGS DGRASAATAT LTTKI Rl FVP
ATNSPELRVE. L TLFAL PMAR80, & SESOMBRMO AN L S SERREN RS L NRDIEAY: 1

| 1| DVGSMVNG | PVVERRGDK120 121AQEEMEGLMR | LKTARDSSK KTPFVDSRA YG.RI TDMST
LVSAVI TI EA Q Wiy AdGAN A 8k nh8 A d s A b THRRWAKYWEXD:; ASRYINETIT AL I CORWMETHEMRNLY
LSQSLSVRKF MVEI LI EVKK240 241GGSAKGRAVE | | SDI GNYVE ETGVAGFFAT | RFGLETRYP
ALALNEFQSD LNHEHoKSEMdAT366s 301¥REJGPRAPY MVLLEESI QT KFAPGGYPLL WSFAMGVATT

| DRSMGALNI NRGYLEPMYF360 361RLGQKSARHH AGG DONMVAN RLGLSSDQVA ELAAAVCETS
AGRQESNVQA REAKFAAGGV420 421L1 GGSDQDI D EGEEPI EQSG R?SVTFKREM S| SSLANSVP
SSSVSTSGGT RLGNSThenmies:ansd SRitaAKAskEN AASSNATDmPths TeNToeRs! FKRNICDLKP
AQNDLDEVRA DV 532 15 7. The truncated nucl eocapsid protein of claim3

havi ngSa part of Y& no acid sequence as claimed in claim6. 8 The
truncated G gl ycoprotein of claim4 or 5 having the followi ng am no acid

sequence: 20 25 1 VI KDA L KG LADKI GTEI G PKVSLI DTSS Tl Tl PANI GL
LGSKI SQSTA 60" 61M5&jf NEERELH R ECN *SEBNPLA TREREVEPETEM EVENL VEL PN
NI CLQKTSNQ 120  SRIAAERKPKENR ST SIPYARCEBCHT LENIDPLRAMDEY GY RIS Y SHMMERC PHGSCERGVSK

QRI 1 GVGEVL 1801 18deMDREREMREA D s M BRMAAFRIND YRR YO AVYANINEERYY M GAKMETVEIP! LN

STYWSGSLMM 2400 24 1 LRLAVISRENy GTAXNRIGL A obiR2b S GRYDs VIR YR SF: viQEDT Lo YFPA
VGFLVRTEFK 300 ) 301 'YNDSNCPI TKY CQYSKPENCR LSMA RPNSEL% E@ %/\R NPKV
VFI El SBORL 360" SE1SMESPSRP YO SLEBVEYOA 'BFSWDTM K DT%\T] VIS
RPGQSQCPRF 421yl YREJGPRAPY MVLLEESIQT KFAPGGYPLL WSFAMGVATT IDRSMGALNI NRGYLEPMYF 360
361 RLGOKSARHH AGGIDONMAN RLGLSSDOVA ELAAAVQETS AGRQESNVQA REAKFRAGGY — 420
421 LIGGSDQDID EGEEPIEQSG RQSVTFKREM SISSLANSVP SSSVSTSGGT RLTNSLLNLR 480
481 SRLAAKARKE AASSNATDDP AISNRTQGES EXKNNQDLKP AQNDLDFVRA DV 532
15 7.  The truncated nucleocapsid protein of claim 3 having a part of the amino acid
sequence as claimed in claim 6.
8. The truncated G glycoprotein of claim 4 or 5 having the following amino acid
sequence:
1  MDNQAVIKDA LOGIQQQIKG LADKIGTEIG PKVSLIDTSS TITIPANIGL LGSKISQSTA 60
20 61 SINENVNEKC KFTLPPLKIH ECNISCPNPL PFREYRPQTE GVSNLVGLPN NICLQKTSNQ 120
121 ILKPKLISYT LPVVGQSGTC ITDPLLAMDE GYFAYSHLER IGSCSRGVSK QRIIGVGEVL 180
181 DRGDEVPSLF MTNVWTPPNP NTVYHCSAVY NNEFYYVLCA VSTVGDPILN STYWSGSLMM 240
241 TRLAVKPKSN GGGYNGHQLA LRSIEKGRYD KVMPYGPSGI KQGDTLYFPA VGFLVRTEFK 300
301 YNDSNCPITK CQYSKPENCR LSMGIRPNSH YILRSGLLKY NLSDGENPKV VFIEISDQRL 360
25 361 SIGSPSKIYD SLGQPVFYQA SFSWDTMIKF GDVLTVNPLV VNWRNNTVIS RPGQSQCPRE 420
421 NTCPEICWEG VYNDAFLIDR INWISAGVFL DSNQTAENPV FTVFKDNEIL YRAQLASEDT 480
481 NAQKTITNCF LLKNXIWCIS LVE 303
0. A transformed Escherichia coli having the recombinant expression plasmid as
claimed in claim 1 or 3.
30 10. A transformed E. coli having the recombinant plasmid according to claim 4.



421 NTCPEI CVEEG VYNDAFLI DR | NW SAGVFL DSNQTAENPV FTVFKDNEI L YRAQLASEDT 480
481 NAQKTI TNCF LLKNKIWCI S LVE 503 9. A transfornmed Escherichia coli having
t he reconbi nant expression plasmd as @Rainmed in claiml1l or 3. 30 10. A
transfornmed E. coli having the reconbinant plasm d according to claim4. 23
11. A fused formof N V. pucl sid protein haying the am no. acid sequence
25 Claimed i1-cl afviueed ER Gk igERi eoBhmi b progiy bl ik ashiPh dcioohsyer &
protein having a pafm&iintdlgm &M no acid sequence as claimed in claim7. 5

13. The fused form of NV nucl eocapsid protein of claim1ll, wherein said
protein consists of at |east one i munogeni c conponent. 14. The fused form

f NNVt d | id [ f.claim12 .  wherein. said t ei
consi sts of a2 | cadt TBRY TP OGan U RCOHbOHERT DTS POk PRviaR BT o e
conponent of cl ai MydghPicid doquibhi@rRictkiSad th digwpnogeni ¢ 10 conponent is

| i nked to the carboxy-term nus of NV nucl eocapsid protein. 16. A
reconbi nant nucl eocapsid protein of N pah virus that is capabl e of

assenbl.ing into a rt.icle form. ..} T A phar.paceutical .c osition.conprising
R herdpeati oty B¢ Bbn SomShEN Mo RARGTPER T Aaif ST Rl Bir B e
as clained in clai @i offat Idadt drid infnidREMBCOMbbEt. CONPOsi tion conprising
a therapeutically effective anount of the reconbinant G gl ycoprotein as
claimed in claim8. 19. The pharnmaceutical conposition according to claim
17 or 18 , \M;ﬁrein i It d i s, . for . th i r Vil i.c.and
prevention p rposeg.ﬁ Qfgs_edig %ﬁg’grlﬁc%gft?%nc?ueeggneuﬁ[eog%)%np)dre?rélieﬁl%Ogﬁ&e flggﬁh\?gelﬁ

amount of the recopdid paditin c3fsistsef fdeapshdinphoidienicasnpba¢im®ed in claim6 or
7. 21. A diagnostic reagent conprising an effective anount of the

reconbi nant G gl ycoprotein as claimed in claim8. | 24 5
15. The immunogenic component of claim 13 or 14, wherein said immunogenic
10 component is linked to the carboxy-terminus of NiV nucleocapsid protein.
16. A recombinant nucleocapsid protein of Nipah virus that is capable of

assembling into a particle form.

17. A pharmaceutical composition comprising a therapeutically effective amount

of the recombinant nucleocapsid protein as claimed in ¢laim 6 or 7.

15 18. A pharmaceutical composition comprising a therapeutically effective amount

of the recombinant G glycoprotein as claimed in claim 8.

19. The pharmaceutical composition according to claim 17 or 18, wherein said

composition is for therapeutic, prophylactic and prevention purposes.

20. A diagnostic reagent comprising an effective amount of the recombinant
20 nucleocapsid protein as claimed in claim 6 or 7.
21. A diagnostic reagent comprising an effective amount of the recombinant G

glycoprotein as claimed in claim 8.
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22. A nmethod for producing reconbi nant nucl eocapsid protein of claim®6
conprising: a) grow ng reconbi nant Escherichia cols containing nucl eocapsid
protein genes of Nipah virus in a nmediggr b) allow ng the reconbi nant
protein to propagate in Escherichia coli; <c¢) harvesting and |ysing the
Escherichia coli cells; %nd d) purifying. the lysate to obtain reconbi nant
nucl eocapsi d pf-ot eithmethpd far prodieie FsPmMBEaLRY PR CRRG RISt AE Cleiyficat ed

nucl eocapsi d prot eicﬁ[ng)}isﬁxl aim 7 conprising: 10 a) grow ng reconbi nant
Escherichia colt contailni ﬁg truncat ed nucl eocapsid protein genes of N pah
virus in a nmedium ay) g@Wingracgmbirant Ecdediciand!i pootagiing mocl¢gycapsid) ptoteinn
Escherichia colt; «c¢) harv?sti ng.and |lysing the Escherichia colt cells; and
d) purifying the |ysag@&ecssf dipadivirusaramsdiakt truncated nucl eocapsid

proteig. 15 24. A gt 5&?%@%@%9 Gihgt d;r&g&qg?@ag%%w@gﬁ{eﬂghgcg},—ycoprot ein

of claim8 conprisrng transfecting an in ture wth a
bacul ovi rus cont ai ri) NBar&estihg@adbysivanthe pharricdiacalicyilfandr uncated G

gl ycoprotein genes of N pah  virus; 20 b) allow ng the reconbi pant protein
to propagate in thdé)ipgdyingdhs |xsate tg pbigui igembingnt aHalepsAPSHPrEREL. i nsect
cells; and d) purifying the lysate to obtain reconbinant truncated G

gl ycoprotein. 25. A nethod for purifying reconbi nant nucl eocapsid protein
as clai nmed in23.cl aiAm@todripr prodagng Rsompimanettiniated muolgotdpeidgobiehl & claim
reconmbi nant protein with amoni um sul phate; b) dialysing the precipitated
reconbi nant proteir OFPHSHE] in (a) with buffer; c¢) fractionating the

reconbijjant protei py usign SHEbRBEH, n&ni& BOY Edritl AR RAcREd RLAESapsid
affinity colum chr())néﬂtoogréphy; arafg[r co’{}izect?ng an@rgpoolci ng the Sg?li fied
protein fractions forpraeincgents af Nipah ofrus imea m8diupy; ot ei n.

b) allowing the recombinant protein to propagate in Escherichia coli;

¢) harvesting and lysing the Escherichia coli cells; and

d) purifying the lysate to obtain recombinant truncated nucleocapsid protein.

15 24, A method for producing recombinant truncated G glycoprotein of claim 8
comprising:

a) transfecting an insect cell culture with a baculovirus containing a
recombinant plasmid carrying truncated G glycoprotein genes of Nipah
virus;

20 b) allowing the recombinant protein to propagate in the insect cells;
¢) harvesting and lysing the insect cells; and

d) purifymng the lysate to obtain recombinant truncated G glycoprotein.

25. A method for purifying recombinant nucleocapsid protein as claimed in
claim 6 comprising:
25 a) precipitating the soluble recombinant protein with ammonium sulphate;
b) dialysing the precipitated recombinant protein obtained in (a) with buffer;
¢) fractionating the recombinant protein using sucrose gradient centrifugation
or nickel affinity column chromatography; and
d) collecting and pooling the purified protein fractions for concentration of the

30 protein.



