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of growth to 27*C reverses the whol e process, i.e., turns the a mating-type
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(1979) ; eykaryaficicloning vagtor”, RN, Gloniey Yoi.1I-papyactical ggmgach, Fover, od.TIRb RsesscArtnglons ar e
used in‘rtr 1I3 B! east cel I s In one case, yeast cells are first

convéft ed F - P% Vgctﬂf é %%% B"°t°'I" }ﬁ!&%ﬁéﬁg?%gﬁ% I‘%%%“’:"ng | owed
b dd 9 A/ ells in iGi I Ce an
protopl E%I %'QIIII%??"PI& et 4%% L By o

condi ti E %"encf 8 w' 0 P'\V'§Pblx' 'Hc 'ﬁ CB%fB Herossion s

glgzjur %JS ﬁi GCI? ; ) rmun'g ..uiua Enﬂé?r acu or ’ej(_FP ﬁ% g eétrlrls% in Acad.
S il o 0

r enoval céheQ uliiRRg aMbi llllﬁ‘@dsishn M : afy%l Itlon sug nal fronlx

| I\t umig hdaguidving &th@(ﬁﬁtg%h@ftﬁ‘ or sggh %ﬂ‘aerﬂb'tPl%ldsﬁ c%% Isvaeao AhriaSa c NRis ©

al ., J. inBeiell adjackft 3o thé Brombids. This REWplasmid 6 cotihdfbcted Wit Bachibirad @Gﬁoéréba\éalffdrﬂéhs

eXpr ess niivay @OIjREGsiE Firus) TNA htd nSdtE fcOils by @albi@h tphEsphdte Gridciplitiers - ReEHHRLINGRCT OT S
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di hydrofol ate reductase genes as markers in E. coli and CHO cells
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EP 0 413 695 Bl Lasky, et al., Biotechnology, 2:527-532 (1984). Early
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45 d i gonucl eotide 1

CGGATCCACTGAACATGATGCAACCTCNWACE@@E&Eﬁ@% CCATGATT
GCCCTAGGTGACTTGTACTACGT TGGAGT TAT GITGGTA 50

A i gonucl eoti de 2 TATGTATTAACMACAAATGATCGCGACGGATCCG

ACATAAT dGhd MEEDNAGrb ARdnGigatéd o bASHEnd obiraBment 4EFhe DNALs3quaRtas Rlihdsy oRhRleetides

Const r uetay @adeofor addition@d &pitdpee fdund birltheQam eptychiadidin. 2rhé\. indRidad adligdnudkdtids were Pl V3
HN gl ycdesignedioringpepormte rbgionSlwhick snag eoritaki ariiqueg epitvpesc Mhe dligonnciebtiog ligaigitothe &f t he
Pl V3 HNegerwé then diNTeDNA dBayf oonsists of @ithen (pliganadieotideo 3e £DNAViiclhatides 35 do | 452 .

El apng®, olkgonugleotides) 3-4 \GDNA| nuclésTides 335 10152), ¢ligoiEipotides LEBUDNA mnaootides 225 10i459), t he

Pl V3~ HNokigepusle tﬂ@ﬁﬂ:ﬁ)‘* GC@N/M hypiegtides 21§ totS5R)s ot oligdfutieotidesz3:4r8-6-7 | (RNfemucledides d t he
3" end 32 prEifregtinwes epaiesp avnlaotifies whigh would btesiudedienlyd thefesminalpligepvriectidee nade
bl unt WF?WSP&%NA fidles wepld not e ielysled o pligepciastidel 5 Wioligenusipetiders were

al kaI | n&® E;gé é{beég @nclospd NEQP“dP? prde for R@a} Sty |haﬁeF'°B%wﬁbgﬂdeq frp mtrmcmetw th

the & "%"qaté?m Pelible @8¢%).  The
g%!g q P °’r 97‘ °H¢< l[)th?é%"g "”é'@?t'tdBﬂH’bF thefh 3 b ar ose
[F]ai]

CcDNA | s erg T
V{jl Héétams aépfln ms(:)ﬁranslaﬂokls\e r

o %"3.;4 i
iblg”with t e o
cont a,k Ng %g stop protel

synt hesi's. FoI g@&qhd a&m sQ@&B SMna r'fra éh‘r the-l_[;.l\lASleg‘ﬂ itfi X6 égf

to the gisQhd @nﬁ UBRA $2G A, arhD508 o8l putie 2‘%91'1 A
Xhal | i ﬂ\'&ﬁ)ﬁba &@é’leg'ﬂﬁi’lﬁﬂ”‘ﬁ‘heab@ ﬁlﬂ'ﬁnsfo"d\éﬂlkﬂfo E 2doli WBﬁd’i ahd'g clﬁﬁeodéﬁtgiﬁlﬁg HN gene
TCCTCTA{ARS-Corkianémelion Whhin the Fi gend isGedlad (SGEPFHRS). Ofditation s Yotbrimie by digsstionOt
cont ab N wa applopfite SestriclicANéhkyiids OThel Wiy §yathbdiiad Ségingllof thé thimelAgérie 4 gaRbLd

wi t h Xbabrreginisy MeparGibert séquending.cBie ivad may MeR e giited Inckilidud PRNEsSBI Fodtdis as 1. 2%
agar osedepetinedBblew.1. 3 Kb fragnent containing the relevant region of the HN
gene is excised fromthe gel and the DNA is purified fromthe agarose. 30
B. Insertion of the HN cDNA into the PIV3 F glycoprotein gene. Plasmd
pGPF2%i s digested with Xbal and dephosphorylated with bacterial alkaline
phosphatase. The 1.3 Kb fragnent is ligated into the Xbal site to yield the
chinmeric FHN gene (pGPFHN1). The plasmd is 35 transforned into E. col
HB101. Cl ones are isolated and selected fromthe correct orientation of the
HN cDNA within the F gene by digestion with BanH and Pvull which wll
gener&te fragnents of approximately 2.5 Kb and 350 bp within the FHN gene.
The incorrect orientation of the HN fragnent will yield fragnments of
approximately 1.5 Kb and 1.3 Kb upon digestion with BanH and Pvull. The
junction regions of a properly orientated clone are sequenced by the
Maxang G | bert technique to verify proper ligation of the HN 40 fragment.
Exanpl e 3 Using DNA ol i gonucl eotides to generate genes coding for chineric
FKIN: gl ycoprot ei ns of various |engths--Chart 3. 45 Genes coding for
chimeric FHN gl ycoproteins containing various regions of the F-and HN

gl ycoproteins can be generated using a conbination of restriction enzymes
and abi gonucl eotides. This procedure allows

50

55
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the F and HN gl ycoproteins to be |linked at any desirable point of their
am no aci d backbone, permtting 'Eﬁﬂﬁ%’%ﬁé bq)n or renoval of regions likely
to contain epitopes which will be recognized by the host immne system
I ndi vi dual ami no acids may al so be changed if so desired. Qi gonucleotides
are synt heiigoagtiedtides Or r espondi ng to t he DNA sequence fromthe point of
desired linkage to a convenient restriction enzyne site. The gl ycoprotein

gene is di gast edigcirhch hahw@m&hmcsnéua&ca&fh&%w ucleotide is

|igated to the gene at the restriction enz Site to generate a DNA
fragnesat of the WG‘B’MFW TAGEATIAGIEG G GITAIRt hesi zed with
ends conpatible with the restriction enzyme sites for ease of ligation. s5
A. Insertion of {4 of ei n HN cDNA into the F Gycoprotein Gene. C one
PGPHNL is di gest%QFv‘\%Gg'ﬁcifch The 1.3 Kb fragnent representing the
cDNA regi on fronc‘mmlcmmcbecpmmam452 to 1714 (fragment 4) is gel
purifi#¥d. Qigonucl eotides representing adjoining regions 9 EP 0 413 695
Bl of the HN cDNA are then ligated to each end of fragment 4. The DNA
sequences i X he$GTGIAGHOTATACSGA ) TATCATTCACACAACAAATGTCREATCTITRAGAAATT Opes found
on the HN gl ycop i igned to

i ncor pgrate regl \;ﬁ%’t&%’ﬂﬁdceg B A%#ﬁk%%fcg’g% ?8%%%%§Wﬁﬁ§§nuc| eot i de
ligated to the 5 end of the HN cDNA may consi st of either oligonucleotide
3 (¢DNA nucl eot i ggpratiealfrrhegirraca0l | gonucl eotides 3-4 (cDNA nucl eoti des
335-to 452), oligonucleotides 3-4-5 (cDNA nucl eotides 275 to 452),

ol i gonucl eot i desCEAMLAACTTTAAIRA nucl eoti des 218 to 452), or oligonucl eoti des
3-4-5-& 7 (cDNA nucl eoti des 162 to 452). Parentheses encl ose nucl eoti des
whi ch woul d nly in the termnal oligonucleotide. For instance,
t he encl osed %uclrzg?#f QMT&CW%@G?%A&% COTCTORARTEYGi de 5 i f -
o|b i Igonucleot |h de Qcmmmacmmdmﬂ‘ébmmnmmdl dammd 'ze&hnsm cogg for aI
Xbal site. The e re not included i o when an additiona
ol i gongkcl eot i de(@*@&%‘g@&gﬁ}%ﬁ Brder to allow Ii gation between the
conpati bl e ends GCAGTACACGGTCIWAATI eoti des. For instance, the 5 end of the

ol igonucleotide 3 is conpatible with the 3 end of oligonucleotide 4 when

t he nucl eoti des encl osed by parentheses are not included in oligonucleotide
3. Ol% onucleotide 8 is ligated to the 3 end of the HN gene fragnent. The
5" end™of thig ol (CrUTHCA STAATAACT )T TAVCGIACTDACAGNANRGATOEARATEBUATOEG f r agnent 4.

Lot minat i o' si gnalRATEBUET AR A MaFC e Frits R MBI REhERORE " o1 ng

ligation of the oligonucleotides to the HN cDNA fragnment, the DNA is _
di gestgd with Xba f466¢ HN cDNA fragment (fragment 5) is gel
purified. The newA C Gr%glérrent g| s then ligated Q into Xbal digested
p&RF2. The DNA i STAYIMSATIARId into E. coli HB101 and a clone containing the
HN gene in the correct orientation within the F gene is isolated (pGPFHN2).

Orientation |s determ ned by digestion 20 with appropriate restriction
enzynes. The Rew 9T%W§?@MW%@M fAG8he are verified
correct by Maxam CA¢ATUTRAGETNGTTCTCAETTIITCGEGDACTTAGY AAdBATGPe pl aced in
vari ous expression vect ors as descri bed below. 25 30 35 40 45 50 55 10

EP0413695B1

GACGTAAACAATGAGT
45
CTGCATTT
8) GTTAATCTAGAG
%0 ACGTCAATTAGATCTC

Example 4 Construction of a PIV3 chimeric FHN glycoprotein gene containing an anchor region--Chart 4.
55
Examples 2 and 3 illustrate the synthesis of genes coding for chimeric FHN glycoproteins which do not
contain anchor regions and will therefore be secreted into the medium of expressing cells. A gene coding
for a chimeric FHN glycoprotein containing an anchor region can be synthesized. The anchor region would

11



B. G igonucl eotides 3) (GTCTAGA AATTAGEA) ATGATAATCMGAAGT GCCTCCACAAAGAATM
5 ( CAGATCT) TTAATCCT T %@%%TCA(IIBAGGT GITTCTTATT
CACATGATGTGGGCATAAAACCTT GIGTA! TTGGAA 10 4) (GTCTAGA

TATACCGA) TATCATTGACACAACAAATGTCGGATCTTAGGAAATT ( CAGATCT) ATATGCCT

ATAGTAAGH fd M&W%WHM% doRulérAombanéa M FRhmdAdihi¥ete most viral

GT MI'CACSiydoprdtbfas.2theSanchok ‘iiohAlaly HeCdr\heAarboxy-terminal end of the glycoprotein so that the

) AGT CAGIniMah6xahic AégiAsaIGRd ERImMeNC TSIt fror GAtRAhE FTant AN divobdréteins would protrude into

TCAGT CCheAsdiatélliar i GhblyBrsTdedéibadbeldw will code for a ARIhEHS TEHEGEAERYESHEIND STRA
\GTACéxbadelifisr VEgiadOof PIV3 G jhe ekiaEElllAG8gion of PIV3 HN, and the anchor region of PIV3 F in the

CAAT GAGIRoVd gdieeROrME@NMaBNIAU A0 GRIRERMIMEBGCATCGG ( CAGATCT) GITACTCA

AATACCTTCAATGICTTTTCTAGGTTTACCGTAGCC 35 ATAATATTAATGATCTAATAC

TATTATMicTinggrtion, of the HN gONA fragmamt inteChe MV A plgeonmisit e AAAGCCCAT GAATCATTGCTACAA

CAGATCTIVGGTA(;I TTTCACTTTTTCGEGTACTTAGTAACGATGT T GACGTAAACAATGAGT 45 CTGCATTT

8) @Tﬂmﬁk 'Wested with Dral anchPstiy@liganupiaetis &F@fﬂeﬁﬁﬂlt@ha DN fragmentt i on

of a PI (pligqapglaotigs; is g gt P pelectider 1) isi thep ligated e ther DNA frgsient Char t

4. 55 EXanpiRe v ﬁﬁ'cf't%* 1] faqrpcieodesifintan Khahteslidion pi<yBt¥es-codi ng for

chimeric FHN gl ycoproteins which do not contain anchor regions and w |l

therefore be secreted into t ressing cells. A gene coding

for a'Lchl meric FHN gl ycopr ot gf)n cgh%rﬁ‘%ﬁgégn anchor region can be

synt hesi zed. The anchor regi on WoACGAGATCEFER13695B1 cause the retention of

tRe.chimeric glycoprotein in {d; cel I H@nbranes Iin a manner simlar to

nost viral glycoproteins. The dnchor regl on may be on the carboxy-term nal

end @h the glycoprotein so that tACGCTGAAMTEEENi c regions of the chineric

nol ecul e from both the F and HN gl ycoproteins would protrude into the

ext r aceFbliowiag ligation, he DNAGs @6u3Rd WIS Xbdl BrRIthd €8 ®/irddricnt & BdeHN EDNAN(rEdMeES) iisC

gl ycopr gélqlurified.OFrsgnshi 6145 thén kgated Into Kddl digestdd pAPER. The (DNAis riinsfokvédl ihip E. la&li

ext r ac eHBif1 aClonasgare iisolated [dhd/Seldddd feomdth [carreat odeotationeagi dascriodd iRl Example i2n Thehe

abov es ojuldion fegions ¢f @i prapedycariantatersclone amathdnosesifietl eomacthysMaxan-GilegtasequemingoThis he HN

CDNA f r algreelp@PRHNSMavhe placadn parigisyexprpesion eectersasitiescritiddl below. The cl one pGPHNL i s

digested with Dral and Pstl. Aigonucleotide 9 is first ligated to the DNA

f r agmenExample; Sfcaneteirtiop of 3BVS %h“'ﬂ‘ﬂ'ﬁg'ﬁ'figm@"%"tgﬁnﬂ al site). digonucleotide 10

is then ligated to the DNA fragnent &qcorrpatlble with Pstl site). Both

ol i géhucl e‘b'?qﬁl? f% ﬁ’f‘???'\‘“'%tfaqm“r‘?é 7 giicomsgiip raayche;placed gtdhe carboxy-terminal

9) TGQFPCGI‘ é W@&m yooprotem wo igtafihe signal/anchor region from the

amino-terminus of © majori e extracellular region N, and a portion of the extracellular region

of F in the above order from amino-terminus to carboxy-terminus.

35 A. Preparation of the PIV3 HN glycoprotein gene--Chart 5.

N To prepare clone pGPHN1 for expression, the G-C tails used in cDNA cloning must be removed and
compatible restriction enzyme sites placed on its ends. Clone pGPHN1 is digested with Hhpl. Hphl cleaves
at position 75 on the cDNA gene coding sequence. The following oligonucleotide is then ligated to the

40 cDNA fragment:

11) GGATCCAAATCCGAGATGGAATACTGGAAGCACACCAATCACGGGAAAGATGCTGG
CCTAGGTTTAGGCTCTACCTTATGACCTTCGTGTGGTTAGTGCCCTTTCTACGACC

TAATGAGCTGGAAACATCCATGGCTACTCATGGC

ATTACTCGACCTTTGTAGGTACCGATGAGTACC

50 .
Oligonucleotide 11 will ligate to the Hphl site and generate a BamHI restriction enzyme site on the 5' end of
the cDNA fragment. Following ligation of oligonuclectide 11, the DNA is digested with BamHI and Pstl (Pstl
cleaves at nucleotide position 1714 in the HN gene). The DNA is electrophoresed in a 1.2% agarose gel.
The 1.7 Kb HN cDNA fragment (fragment 7) is excised from the gel and the DNA is purified from the

s5 agarose. Fragment 7 is then ligated into pUC19 which has been digested with BamHI and Pstl to vield
pGPHN2. The plasmid is transformed into E. coli HB101 and plasmid DNA is isolated.

12



20 . ACGTCAGATCTC Fol l owi ng |igation,
the DNA is digested with Xbal fragment of the HN cDNA
(fragnent 6) is gel purified. Fr g%érgﬁt“'}g% épt hen ligated into Xbal digested
pGPF2. The DNA is transfornmed into E. coli HB10l1l. Cl ones are |soI ated and
sel ect ed H, ingdRidnEarCIOEINNCHagRbit B thS PIOS HRA SIyEpRdidin deRél-dnat &xanpl e 2. " The 25
junction regions of a properly orientated clone are then verified correct

by Maxam G tHaaidnhe pEPFICE digbibd with i BStEN ladtXbal. BBl cib&ps Sfpsiivn 1pd awietbal 4 pysiioh OUS
expr essi oB9s/endhelf sDNASgetle satjuénbe Thdfeliowving ofigoaugabitiod ar€thos ligated tid e cNA feaghbnt.3

chiyrersc HNF gl ycoprotein gene 30 A portion of the extracellular region
of the PIV3 F gl ycoproigj ncoegcAssTe! aced at the carboxy-term nal end of the
HN gl ycoprotein. This chi ein would consist of the :
si gnal /anchor region from 8&%‘%(%% m nus of HN, the majority of the

extracel lul ar region olSHNCTaGd\WMTGGMAGGAIMGMG acellular region of F
i n theabove order from am no- i"fa"'l‘? HA?GCIG%TE @“ﬁgm nus. 35 A

Preparation of the Pl V3 HN gl ycopro el n gene To prepare cl one

pGPHNL fqr, ex ! 24 L | rc roq rgnuestIt eyl g ed
o % f*g‘% e

natio SN o8 e
sequence.q s 9 X
C%AC':GI-T WMT&I% > ol HB1 01 Clones are
TAATGACCTéglatydndh EbiochetiGrdml nttlol &;GAQS"N’E Wpﬁ%ﬁﬁ@%ﬁ wht)
O i gonyc|smHl 8 Nt Wiidhl wih g&hdia® 4 0.9 tkiBaraliRéH:. ﬁbtlﬁoﬁdéﬂor&ﬁﬁﬁfnaﬁllﬁgéhe&%rﬂ'“ 7 Kb
restri ct isagméndZinegunstioh Qediths loh & plperytertdted diéhe Gld\er Verfisiitddtrect b IMaam-Gifbert

| i gat i on seguendinggTHisiddne IGPHEF{) Ihay bé pladeliléth vaBoud iexpasstiativedtois las Beoitled 8éi6lv. PSt |
(Pstl cleaves at nucleotide position 1714 in the HN gene). The DNA is

el ect r opRxarele6l Expressiorl of 2 Chireerio BN Glybaprotireof PIV3 irk@HOHBEIS DNA f r agnent
(fragmsnt 7) is excised fromthe gel and the DNA is purified fromthe 55
agar ose. A-Conghedtien of pP¥CAWEN | i gated into pUCL9 which has been digested with
BanH and Pstl to yield pGPHN2. The plasmd is transfornmed into E. coli

HB101 and pMessiwriingppsmid pE\Rghfy favgjlablg Jrom the-pmencag giype Cplture Gelleetion i RitParsd

>

CDNA fra "9 itte PReecip sHﬁP'I?FEE Bt PR e:: “e%nMPltse @'hWFer'aE*l %%@Fl
o e e e e e

ol i gonuclr dﬁtﬁngpi%en vev o -'-' COF ! used (o] ea\gl‘h':)@3:%?!:?"‘;%‘:)r
GGACGT \ ' »
Site atd g d S B4 +ﬁns.é?]'iz %%45@ rrs}r; %E&mgeoo the
cNA fraq,ggggmdlpgq ot keye 13 Wﬁ{m ||5atea(§gl'the 5)(42 “Eite an 1 i

generate a translational 15 ‘ermination codon, a Nrul restriction enzyrre
site, a Bachistricsd sfipGPFHNNEFAZYM® Site, and a Pstl restriction enzyne site

I n thewi ndicated order (5 to 3') on the 3' end of the cDNA fragnent. The
DNA i s t henTraiggasstcenstrudgtédin Pedploa 2@ nidy de Lisad féflmxprossiBiNet o chingprie glycopifotedmeond 8)

i s gel pueelsf ThecplasMidogBREHN-18vill be esae in the fglicwing ekamiple. HiERItNR chihériclgetrssardoteated

di gest ed anideseriReditbr, pGRTEN{Y | cxcant when otherwisa drfdisatad The pesemiply ofcrGRFHNMEXRAIs aBrammes
are i sol clishgd irteo stepse Eirst thofapBit cPNA tram pERIHNG fig everted intorpSYEOWF, aekling PRRFHN-t hi n

t he HN® é’pfeaquthng g@g'@mqgip@tq,\pquy] promoter of cytomegalovirus is inserted to initiate transcription of the
PIV3-like proteins vielding pGPFHN-IEPA.

STEP 1. Plasmid pSVCOW? is cut with EcoRl and Puvil and fragment 11 (600 bp) containing the

polyadenylation sequence of bovine growth hormone extending from the Pvull site in the 3' most exon of

the BGH gene, to the EcoRI site downstream from the 3' end is isolated. For a complete discussion of the

50 BGH polyadenylation sequence see the following references: (1) European patent application 0112012,

published on 27 June 1984 wherein the identification and characterization of BGH genomic DNA is

disclosed; (2) Woychik, R.P. et al., "Requirement for the 3' Flanking Region of the Bovine Growth Hormone

Gene for Accurate Polyadenylation”, Proc. Natl. Acad. Sci. USA 81:3944-3948 (July 1984); and, D.R. Higgs,

et al., Nature 306:398-400 (24 November 1983) and references cited therein disclosing that the nucleotide

55 sequence AATAAA characterizes the polyadenylation signal at a location 11 to 30 nucleotides upstream
{towards the 5' end) from the 3' end of the BGH gene.

A second sample of pSVCOW? is cut with EcoRl and BamHI to yield fragment 12 (5.8 Kb). Fragment

12 can be alternatively derived from the EcoRI/BamHI fragment from parent plasmid pSV2dhfr available
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20 BamrH and Nrul which will generate a 2.9 Kb fragnent. The incorrect
orientation will generate a 1.7 § t. The junction regions of a
properly orientated clone are tﬁgﬁj ‘i}é‘?ﬁgﬁd correct by Maxam G | bert
sequenci ng. This clone (pGPHNF1l) may be placed in various expression
Vect or Sg&s petfiid ROs8SHcI BdoBitoridsX Frighhdat 2 &kiging e lofigin B reiiBdior e BBR22 Bk Nin
A ycopr ghfidiih Ristricd/ derebxprbbsed Ml B. Solidrhioh-alldwe ey ielkelettioR ofthe PSSV MIE. EdlieThe
st ar t i N@aghlemtSalto CoMaméARd inbush AMPdrdieldte Aalidta28 cHRILinABoRsGAIBN thitBowslekbrossion in
Col | ect m@mm&ian BelIS Sabraflani €4 KoINCsll! Biol! e54-p640¢edur e of S. Subramani, et al.,
"EXpressi Phskid pGREHNYDIE @ wWith Byrdniche Naid ® yRédikegmasta 3 307 K wbicke isegat isalated. The
DeoXyr i Baniilcheisqushopsttedm frésh teadNNicodig 140the SNMnkraslated sequerseCefl theuFlalt mBNAI ogy
2: 854- 86ntl heSdpl site iERTFdW bases dbwgsireane flonpihe rarBlatidd| termingtioRcedn. t o yield the 5.0 Kb
fragment (Fragmgmtet, 13 andcidraredligntptty formepGRITIN-BA (9.1 Kb) whish istageplieatignoyeetor qappblesy/40
ori gi n, otshutinghestwiien £ cglband CHOrrellss Blaesmidi PRIITHN-RAY IS Gpnstomediniy E cali- 8HRFA- ¥R r om
pl as P d 2HAERENRPA i toeYeripd intgj erressio Plagmic PRRFEINERA by @§Q"i"!9c‘,'ﬁ igmedipte B?ﬂ!é’f"é*as es
used t oPEMalas o magiayiompgalogipe AGHVY 4. Frepf%miefkﬁhef oM h@rﬂm
cont ai nPﬁbd'Qeﬁ'@P":S* the GMIV genanon J19; ’&St"ﬁfb‘i?l qqgon ‘?ﬁi Fleay 910 "\e man
gDNA. qegonmﬂ"}a ing o2 1 ', mediptp 53¢ faﬂe ) ;,gg“f °°ﬂ8 t
deposi t 'b%‘ T\?g'r uﬂf;l el"(h,‘ﬂg LA Bt (5?J| i Peor’i EY
|(|7| ;_HEL} § Ehfé n re eg . g flasgrggnﬁ @Hcﬁ& .};@J&Q §£/§EJM
3Al

il oL B mat iied ea%ltéyanﬁﬁf e s CHO
EZ\”’ %ﬁ ﬁ;@edéﬁ Btk &1 él SiGagh Qhd W't BSAER e wilite
ot herzo Clﬂ'lerﬂ'aa HnGnt %@&ﬁe af & LohRAleRdanficeRn CliliZafsn df Mis SdabAtiigrier® 6Cfid preibh&
ot her wi %ﬁthb@shus@&f% CMV'EE. BomBBis)iesttibdaGrhbDrebdnt pacifcationccom pl i shed in two
steps. Fi redsmidsorrRRIAN is ORkved wiimeaiii il SsusAli@aghént Gontaiing theSOIBDMImydiatd di Ng
PGPFHN- o4y prinfdten ihightae Mol theconpatibibl Bnthl §it PyisniidsOdtbiining Bi& OMY! peertya liragnhantis | S
i nsert eth & olieitatidnasueh thabfanedripiidni fom b prdmivtdP|Wdidld | siyktitesipe @b @IRNA fgi @ [PU/3Hike
pGPFHBI Iphoteth ar&ilibritifick byRlleagag® df théoMEXONE with Sacli TheirgshitingopidRinidzis desfanatéd pQRIFHN-
f r agmentE-RA hdviag GhebGMV L pragrioter aighe $lengofl theacliNAdnd tthecBEHs paipadanyletion fsighab on it
gr owt h 3bendoThe plasrhid fscnaindgirfed dv. colicuntihansfectidntinio CHO etle 3' nopst exon of the BGH

gene, to the EcoRl site downstreamfromthe 3' end i's isolated. For a
conpl et & mm.amcwmw@cs@csea pol yadenyl at i on sequence see the

fol | &% ng references Euro ean atent apgl i catl 0 f2012 upl i shed on
27 June 19%% 'sl"d 'Eé ey ?'? .Ht' ' edaSn ‘Bnomi ¢
Ce

us: e 0 fransfect
Eﬁfkd% g@w %‘*J e .ﬁé@‘uﬁ ﬁ Y A‘? ?2 ﬁ’l e
Pol yade iversi . 1 0 (1 '
tf&l ;?o'?at

me‘hﬂ for tr Hle (5) sqp&es '

ciit ed t REiEi bt daﬁ, &U@'n%&:é SiGH BRS el

chiat act &P I ia tae 91? 39 Gl Ao oot 8 a@choramg,.é“{?aheh&ap aalanpfrg.p oMectaot | des
upstr ea'&;‘r& @hl ericSFHN) profe 1 tclafffied by QbW spdod tc@ﬂrlfﬁ’ﬁ‘brg Fhé supbrnaar G§ d
sanpl 8 Qfpii cohé‘valﬁ”t or'MntiNedaf edRimraMikh JRR6AMtoiA R e)ited lafler fektar@ Ve Whshihg wittba 8

Kb) . Fr aﬂése Biadidr? of a/D-ethyfyluc6iddab-0.5 @l Yin €he rabve thuffer.OThe teluted Egtyabpirdt@a rsHtialfzedig e nt
f rom paragéist [PB8 Sdthtdinipd> A e fTritor X100 abd @pplied to arERFfiflity4cbBimdO SheBaffidity cxwluBetihiesda -
Resear cleohpdsed att elthbrepolyclonai gmenotocbial aotbbdiesndirettae againsy PIN3 difiked dp Sprharoseo B f r om
PBR322 dealis dPhammgoiaclischiawayr New dtrpdy kgevndechripyes skhe dolimn iE washed in djglisis lBuffer | ows

f or tdse asethe BIV3dFHIN@lycednaieimisaisted avith RB$-containing 0.1iglycine end)- %Tételhl"&?%s t he
mouse  diThy diyespesteintiadiphed egainstsalinorgd ¢hackad fop ity Ry HectRprpris on g 9!"@\7%“ eSS| on
i n manmal i e chimpric glyapptaingentainsap agghor regip, ther@p [CHOsels) exprgssgg Shecgly

Pl asni d asGesshediin iphosphate kyfferd Bﬂ&mPBﬁhﬂ‘deW% 185 cpnteining, 107 T'1°§

whi ch i s™ ﬁ‘e@"!“g‘cﬂ“’%ﬁy@lﬂ"ae‘l'ﬁ@’ pelipling the; quele; E ﬁg’ft’ra@é"?ﬁ feg i 2 FPé' od| ng
for t¥e 8 ’Ejﬁ'idrpgﬁféef’éf depedhed ghoye log s B'P‘GE’H IM¥FRNA, and the Nrul site is a

R S e Y A G T

vect or Cﬁpﬁp Icgnstructmn of a cloning vector contammg a nontranscribable expression cassette suitable for
55 replication in E. coli

The constructions of pTFW8 and pTFW9 offer a convenient starting material for expressing PIV3
proteins using BPV. The transcription terminator of the deposited plasmid prevents the expression of PIV3
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of shuttling between E coli and CHO cells. Plasnmid pGPFHN-PA i s transforned
into Ecoli. STEP 2. In step 10 gpohy PA is converted into expression
pl asm d pGPFHN- |1 E- PA by inserting tﬁe I medi ate early gene pronoter from
human cytonegal ovirus (CW |.E. pronoter). The CW |.E. pronoter is
obt ai ned grote¥ dnd) M Db rentbveicin b siddle stbp éxbisio v lig@ibne. The restriction
endonucl ease cl eavage nmaps of the region of the human cytonegal ovirus (CW)
genone canCenstnictian df REFW&j or | nredi ate early gene (CW |.E.) have been de-
scribed in detail Stinski, et al., J. Virol. 46:1-14, 1983; Stenberg, et
al .\_J5 Vi r Biksmid|pdBPYMMTnee (31331¥ldesafrh§d inj Mpl. afidh GetigRioh, Vab8 (Nl 11):2A0@¢15 (M:88) and
Ac ad Sciebtaineshfrorg f’GGBUOVGQ)GOf theoMationar fiancett Ins¥tlel, Bethesdar tMantandh YSA Blesmid @dBPV-
descri be MMD ey (R42-13hepasistafitireg pags; poamplai BEM-1 909amei (A9%) prenest & tstusiaud BamHi he
maj or i miEgRjiPMLe (aezEP'P‘X' @ﬁe“'W'é?PftH?ﬁ?zﬂ a(!ﬂ Kpnsaiptiongl casseiierpompased afghesmiriae and

di gest ed T§phianeips qene ip pp raﬁ%" ame ﬁ@da@rﬁmgm@wwsw
product’s ea;bhl jort; gﬂ‘sﬂtﬁg'ﬁ'aw?‘?sﬁ"\g I5rt P' §‘1' B‘rﬁ" eﬁ@d d‘t'ther
pr oduct S ; Pt

| GI'I IS I’
Cl eavage |§ enmc

i m r%fso %ﬁ St%rP va t ome acilita
i dentifi ?nts g }ES fﬁ ‘E&gg g61 ?fé?\tter?};\ﬁg errfeolf tr[r‘%th d
it Ghd

of use,of 1 ﬁs iﬁrIQ Eﬁédﬁlﬁhg nfhgh ﬁgﬁ%g*% ﬂrﬁ:@
by, i i

Pl asmi 0 pedRickibt o .sfcns o8 NEIGadh b
the CW iwpRhoinBtiRédpY foP irid TRdeRibn bfsurhjug@ésﬁiéuoh rsh& befidel in3! 1

Pliasni ds gamrahaérmgd{hbﬁeogwnpysﬁmggn ragnment in an orientation such that
transcription fromthe pronoter woul d synthesize an nRNA for a PiV3-like 25

prot ei # & CoristhBdn df pBMIFDY cl eavage of the plasmids with Sacl. The resulting
plasm d is designated pGPFHN- | E- PA having the CW |.E. pronoter at the
5'-end of tPesmidNWENdortdire théttapsolipfiord ermythaidri T iromi ghagd lamibda inseridd -betwelen thhie

pl asm d irmeetaethipneini Ingade ipremgter ensl the nedmykin tresistepéee gdnp.oThe| tratsoriliblDtepaihdte . calCbe

Tr ansf ectabtginedifrein Conajd Gaurygf the Naliaanl Candes Instge | Bethasdd, MaEPRNISACTHRAranscription

t r ansf Bctieingtar i wpplind dorRIFRISER whigh s/ the ag PG agl desciliedrin Genp, 28:343-350

di hydr of dl%8fleexcert thet tsasieq ifersjos e qsmgsqs'aq in GHArpANeSs piteht RNASe T9R38-242,(1982).

t ransf ectGugre e normal jiniecgon: propess \pfipRage | '%'“Qﬂ’é-s@?lt'b@@"?af?" dunctions iy $he ciphiliition, of et
al ., Intrg @Phaeﬁ*eﬂt gmerrzs?fa'%m Bsa'\dm pafien afjink aene trapscrintion ariginating fromy

Li ss | nc.Pr T .'mg'ﬁ)?@e"c . q AlyllaH%PugéqurqggelftHg (%'t(@n‘l’h'%){?agei 1

Ll ot %’ S o é:,g& T irid 1
conpl ete'm 8&%{ %%'ﬁ o atleg w&.‘?ﬂ Mﬁpfmé"? 1980, The
above net il e ﬁ&T% 3 biold K'z‘?wﬁg o

| NCOT POT 3fgg dsiaestém RBhG .at L. I,ﬂ.a R Ew 't Ta'
grow i & [ RRYeeh Gepbansd fitaks rﬁ‘R%g:&Fﬁ saraa déﬁterpf’ ik, Mo usA éa%cmssﬁwdgo

gl ycopr ot1eseand @&signstPAcceseidh RlMbe? NRADBASI41. €9 on, t hen supernatant from
cglds expressing secreted chimeric FHN protein is clarified by |ow speed

cent ri f ugntrheddnstrhton styTEWGEHRFANt i s 40 applied to a conconavalin A or lentil
| ectin colum. The glycoprotein is eluted after extensive washing with a

| i near+ogr adThergenasf cohstructigd inD-Bxmdpies| 228 mayolss ubed (00 ekprassidr) ofiarthintetic gip@petellisihhgr .
The el ut dfVg[The pipsmid @GRAFHNS1 @illathey used im s exsinpiBBBecaliet zhimerivggedes] éfe Treatbd ras
X-100 andiesaipad tod pEBFHMN1T @kdephivhep arwism indicatesl. Ibfdondtust LIEWGRITHNS p@RfidOSied of
ei t her pd\'%;g?%‘f'fﬁ'l BagHl. g presis [eigriade Hysh wWifvpney erzyme @pdeyniiefici Bellltlinkars\(New Englead t o
Sephar os &%), ligated g, fp (pads; of thepslope. Jfiha R is digagted aith Byl a'b}/d%'ﬂ@ﬁm fragmentilGues.
The coffurd? iKY feagment 16ncontaining dhes ankiiN; gene 427 Ka)ig thapcisqidtaghirgm % 0o priiedi n

i s el ut ed™HPhis Pgstoddein PETWR Wteh(has ep digestaqavith Boll to vigld %Fﬁ&’"é?"t% 'fl&n X- 100.

The gl yc oteln IS sal i ne and checked for purity by
el ect ropﬁbg Qvpraion, of p'argggg}é geé'}‘aryqtmfe"f’ﬁgsm(?H?%rl c glycoprotein contains an

prosone o BT AT NG AR %ﬁ%ﬁ%‘“g ey %3"”3 J{'Bf"’ed !

Triton Xqg <K§ﬂ b 6 m& liéd BT d#f-lNB a%amth

cyt opl asm Goll%ﬁl'b%gﬁctlbrﬁofﬁﬂ&lpio?dﬂr RHN BY daldnfolE\@Yés aBsirby Co urm an purifi
as descri bed above for secreted gl ycoproteins. Exanpl e 7 The Expression of

Pl V3 GBFli\Nekgedstion BQpFHNein Raphd ¢1@mBellyi rus (BPV) A. The construction of a
cloning vector containing a nontranscribabl e expression cassette suitable
for 55 replprivato tansfectionbinto Grakihe G122 col3NSTFW/GRAHN/BPVOE digddtedBwitaNdolad bhike &l BRI 2
conveni erdrmingtar dnd nejigated eith T4 DA ligase The eesulting plésiold pIFWIGPFRN/BE (17g KBPWIIl ndine
~transcription term nator of the deposited plasm d prevents the expression
of PIV3 14 15




EP 0 413 695 Bl proteins and nust be renpoved in a single step excision and
ligation. 1. Construction of PTF%3 5(lﬁoasmd pdBPV- MMITneo (342-12)
described in M. and Cell Biol 6\? 11):2110-2115 (1983) and
obtained from Peter How ey of the National Cancer Institute, Bethesda,

Mar y| andirect{fd\expélséion s figh WREis/of g¥MIN Wieh i 3échstekidnto RRIEEINS Bedid. ThAIER? cBRMaleS: A
COWD' et gvalRithd-romORe mno&lﬁﬂ%) CUREYE TRfibcidn dndl GroWh i bifbeBsdr s thodRied MininfdVeskontial

' POi SONmEeHia dsntairthgr 0% Hotal/ it @bru B3 Acbls oRBSFHN ProétélSiA Hiethdddl heCRURS Qélks Qire
Conpos edet@minbdBy Weistérin Blotaxpetiinents WthCene-PIV3 lantipedycanid 1 Z5Babefd protéireA.neonyci n
phosphot r NsSfgpFias & pirtfied ore the fultlireimedierot cdils es deseribadiin\Exampts 610 1 0 ear | y-regi on
transcriptional processing signals. Plasmd pdBPV-MMI neo (342-12) is first
di gest eé&xaniplel® Tha frkiression oicAND.@PFHNAIsBPRacslovjwe Miuss whi ch were i sol ated and
stored for_later insertion. The remaining fragment is religated using T4
| i gase t o Therfelioyrgvsrampleptelates (1g e ripressime apoiugopisteint FN Bpipsest gelheultprasi Al t at es
| at er' geﬁéﬁtdr"es ﬁ'ﬁrﬂe {ipdp ﬁmefﬁw E‘I’ @atw fﬁnﬁr q&@"%@t Braculoyigyh V§‘F‘?’§§"‘1 lRsech e
remai n| °d'ﬂf“’t @‘fb"ihﬁ‘éb "%'{“Efa té’m)rne i s

| rlcultu t on T Ilﬁ het
oo fa ?? "y ?fﬁd@?gew;gm %?‘?ﬂ;? o AR g od
us'”Qs s n frv PT a&rﬁl VI J{égﬂ g%éla:t
Pofe

B ,eg, stance
g ne 20 2 Constructlor? eofmp V\Fé asm o'lop 9 conta| ns the transcrl ption

ter m naiOgonktRictich of pAREPAINIE | anbda inserted between the netal | ot hionein |
gene jpronoter and the neonycin resi stance gene. The transcription

t er m nat orThé géneb @oriidlictd 've Bxamples 2By bd ussuibl exprossio @f Aldkimertaglycomt6if Lsing

| nst i t ubsuloViruEerhb prashaid ptRFHN1aMDbd_Iis8d inTihie etamPIBSTHei offlet Ehile?iD gbrids Ble@éated as S
suppl i edesciibep KEPBOEKN 1D&camh wbdn dtirisedndicated. Rismipl SGPFEN1T Batigestedwith BamHGenm,

28: 343- BagneptlTE2T Kb)aseutainitg thin gtFHNagenq is dsalated &om tlgel. HielpBrified fragmeotris ligetedintecr | bed
I n Geamehe3d3 which had been diged:d with BadBl 242 (1982). During the normal infection
process of phage |anbda, the [err] term nator functions in the inhibition
of bact érTrapﬁgtgveafw?rms Ak S. fegieerdapr ession from PL and in the ternination
of int gene transcri ptlon or| | nating fromJ[err]. The term nator is ex0| sed

from pKGlé'ibegP'ﬂ'Q‘ %RNMdb:eAI CE”ND!?JP“&‘Q'“M‘& rfsfite APNP N& by pgtransjgstictyin £ i gel

30 i%of F S AT '6 din uﬁ?’”, ¢at-bﬁog'@b The
e ﬁ%ﬁ? it

Ilnkers

t er mi na

i ht o pT 4;? are
then 9 was
des post H%éqga ﬁ?{%s.w. d@&ﬁh% Mem ?%t@a%mf {iv \égroh ﬁrotem '

||

nRint ai 'ﬁ |cdt|9n meémbﬁ\%t'V|nh§Q§ laccom pllsﬁeﬂlcbyr@&nb@@ﬂl Qtpeiﬁlhctneﬁian%st obleIl fid hern
Regl 0NaleultRRSHadsCdantsifing B! fruglpBrak kélls. Whils| cBRifin H&ﬁnﬂﬁﬁntwyseﬁ@@&aelgd byl &8 Bl Nd
assi gnedybneiedtior isiig JPRIIT wiltRHas BeshAdséiba with szgahermwwﬁ&wm&miem a4 pidtd:\OhéaFHN
40 4 SiRisBBNEBe, ARNBEIMbIHaRAirldis sRERd B it uiiqueTorclidnnsdabivel gique drpAdiGgyon Of
a chi nerivs polejrcsypthesized in retomhiganBbiduloviheiniotied callslis pieiBtdd\by Wasterrl bidd@xpsdm@ehts n
t hi s exaitping-PIVBhastibothhand '€ Habeled poteipehidmemhap Capat ed as descri bed for
PGPFHN- 1 &he BIYS puwteitris purifiest frgmsthe ¢uliaie owtie dr. celfpascleserbadie ExappB®/ GPFHN, pGPFHNL
Is digested with BanH . Its ends are made flush with Kl enow enzyne and
synt (et Examplgl9 Pregarsieny o a(VegeiRe Engl and Bi ol abs) are ligated to the ends of the
clone. The DNA is digested with Bg III and de&g(nated fragnment 16 45 (2.7
Kb). Fr ggﬁéﬁf“‘"ﬁl‘@%"@rﬁ’?’hp‘?ﬂ” rqdrjg v fore by welizn p’?‘?“‘l’?feﬁ‘ei vaeAng CcaPS r om a
gel . jiptered ?EP! anep t‘gd'”t Tsév'ggfﬂ% ﬁ ’Q'a'§"aﬂ Ui Helt ed

into

th B F’ ar “‘
:,;VI eulfg.rg I ls%r%% asg ve c;[xéﬁgr\‘qi?u:?n::\ezho p slltl)é; 'Qﬂ\?g‘ X lnq nto a
eukaryg hﬁﬁ %ﬁﬂ%ﬁﬁpg o% d&éi %? “_,g’wi%" % }u

exci se em I'IU iS

i nt act idel, lybote Q/Hnﬁ Al Qaphi!| d@? I ﬁN lgf

(18, & Kigoapooles, %o;rofy .tscebgﬁa Iono‘iﬁer Neho Mivirs é’f&ﬁ@aﬁganerareogza.dbmeamal ei n
FHN by  @idkaomQlatidus Sétkdes, fdr Sxditipi P65 Q8B CAMpahY, I PRAANay, gyrur i ne

C127 cel | SBrprdpbriiérOoftimasda6iE Eddoﬂijdvzﬂi QarbY Va6 6ve2 § el Irénge RJ o) @B PV is
di gest egredént in elfbttive dntoumX Foséarhile; alufiinlih hydroxide can be present in an amount of about 0.5%
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termnator and religated with T4 DNA |igase. The resulting plasmd

pTFW GPFHN BPV (17.4 Kb) will no 413 695 Bl direct the
expression of high |evels of gpFWéﬁ?%ﬁg"&Psecret ed into the culture

medi a. The Cl127 cells are available fromthe Anerican Type Culture

Col | ect i onthawabcips @ibiuré (MO b&sRs. O Spdiastebaflé] 11l dohddRttati6Set @HalinAindgBiftad range
cont ai ni n@mldBoot ot Hlg eodbbutSIE rgiper kildyranet patieRtl boBP Wikt )X BbBiaRs dbsagd RRgeEdi a
of the Cldm abeitlos 1k talatioatranismeghgloy paiém thody wdighO A saapRIdosEsileSn Wintais Rlbout Pl V3
ant i body Gand1 [mér préferhtsly eboati0.p mut Adcordidgly, Rl d63e @np frtidissulgrunjedtiors dor fekampld, Weuld
cul\t ur e rreniprise 641 mi ednitainingsmmmgani it arinixture Witte§sh elubinurickyringxide. 8 The Expr essi on
of Pl V3 GPFFN veedinecraBhe afimivistened to/pregrent Womer of foovaimey obsthildrpéazing adeatb esimalaie t he
expr essi dvptasial gihadiopThe amaleCaiNbe ravactinatedtas pesided. infants gands. vaguinatod 6t 2 tp Sowsttier es
are det aio a9 aftpr dsplavep 0f matpngh antippdiesiatl revacciaated as nacegan atefefably aBBtaA WYiths et
Vect ors A% afien Biaationsf the immuyng systen). Sakies homdo pryptcinatad mothers eancbe @ercinatgrdat @fto

Agr i culot g Bonthscof age. A\ vagaing fpay| alsavbscyseivkintother sysceptible -pegulations suchcag eldariy or

Ext ensi orf™ aligats- co| | ege Statign, Texas, 1986. The starti ng pl asmi d
pPAc373 (7 L. b‘ﬁ“f"‘? 'lﬁayge@ﬁ’ef’%fm’%gP |0 1 9hGE varRingsatoG pihey diseased o RdCR Uulvalet que
BanH si t&"RirediPLfE? VP @ORined vil-ofer medicemg P 812080 br oot er for

Aut ogr aphaagslyi fom ca nucl ear pol yhedrosis virus (AcNPV). The pol yhedron
protein is 1s a matrix protein that is nonessential for viral infection
and repl igoNsrRlchoN BEbEPF2 The plasnid is available from Professor Max
Symrers of the Departrent of Entonology, Texas A & M University, College
Station, Texas 77843 and is fully described in Ml ecular and Cell. Biol ogy,
3(12) :23156- %&gg‘gdl%%?h A. Construction of pAcGPFHN 20 The genes
constructedin anples 2-6 may be used folg TXRLS i on of apg@i' meric

gl ycoprotein using baculovirug. The p PG PN r“l;e used. in this
exanple. The other chinmeric geme s 0 i SRR 07 PGPFHNL
except when ot herw se i ndicated. llﬂ,@sm' d pG° I's digested with BamrH and
fragme#it 17 (2.7 Kb) containing the gpFHN gene is isolated froma gel. The
purified fragment is ligated into 25 pAc373 which has been digested with
BanHl . B. Transfection and culturing of S. Frugiperda The gpFHN cDNA insert
of pAcGPFHI Plasmid p@RHIjisdigestrp with B! addNral- Rfisgnyoiepiidss, 1 andt2-asmligried 1o thmends The 30
frugi per daPN&'s digegtad yithy BemH agddragment-H(168rfb) g pelfsolalefe cultured in Grace Media
(G bcd®Lab. Livonia, M 48150), 10%fetal calf serum and supplenented with
Di fco Lactal bum n hydrol ysol ate and yeastol ate. The cells are cotransfected
wi th AcNPV DNA aFxiagmeoCPFHN aBagiilr BsgXhi and 2ug/ m res i BawBT Resul ting
virus particles are obtained i ' ing cellular
materigl by | ow speed centrifdgh-l i SnEFFFREFREFFREFRRFTFRI 2@ #edia i s then
used to infect S. frugi perda. Subsequent infection of S. frugi perda 35
using thesg) \Hidkmilc pbRBSd @€ R\ digdstbd Wit BEmMCING d%ﬁpﬁg;biﬁry\éieﬁa&ith Ao A GiickAhi

r econbi nedphdspHatabd) ra 1%@&&1&9:%%3&“1%%@&%@ fdl.‘dm.ll result in some
cells expressing the PIV3 protein instead of the polyhedron protein.

i es of limted

Purifi@ation of reconbinant virug_i.s agc | i shed,by. a _sey.i

dilution platings ip 96-well ti sﬁﬁ"é}&cu f&rig pl at e r%%ntngf“ﬁ# ng, S. frugiperda
cells. Wells contaimni T 4 bl ot

hybri di zati on using pGP whi ch has been | af)e ed Wih [err]-dCTP by nick

transl ation as a probe. ce 40 sufficiently pure, the reconbinant virus is
det ect®d by its unique occl usion-negative plaque norphol ogy. PIV3 protein
synt hesi zed R r ecBniiraeustne Beslstenesvi rus infected cells is detected by

Wést ern bl otA"®per F cillinrpsisfancent j - p| v3 anti body and [err]-1abel ed protein
A (Amer sham Corp.) . ﬁ'é’s'p?/.'?y%"sﬂ?ﬁl'ei nis purified fromthe culture nedia or
cells as described_i lﬁctﬂﬁd& 6. 45 Exanple 9 Preparation of a Vaccine The
i nmunogen cap be pr__«%ﬁa%;ng octils ¥ 2cci ne dose form by well-known procedures.
The vaccine can be a nistered intranmuscul arly, subcutaneously or
intranasally. For parenteral adm nistration, such as in- tramuscul ar

i njection, the innmunogen may be conbined with a suitable carrier, for
exanplg, it may be so admnistered in water, saline or buffered vehicles
with or without various adjuvants or inmunonodul ating

lasm@d wi |
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agents such as al um num hydroxi de, al um num phosphate, al um num potassi um
sul fate (alum, beryllium sul farEﬁ i Id' kaol i n, carbon, water-in-oil

emul sions, oil-in-water enul sions, miramyl di peptide, bacterial endotoxin,
lipid X Cor ynebact eri um parvum (Pr opi onobact eri um acnes), Bordetella _
pertusscrAR®!| y- ribonucl eoti des, sodium al ginate, lanolin, |ysolecithin,
vitamn A, saponin, |iposones, |evam sole, DEAE- 55 dextran, bl ocked

copol ymeONSTRUSTIONSOFOA CHIMERIC FHNGLYEOPROEEIN GEREt S. Such adj uvants are

avai l abl e commer- cially fromvarious sources, for exanple, Merck Adjuvant
65 . (Merck and Conpany, Inc., Rahway, NJ). The proportion of imunogen and
adj uvant PtaamigcpGRilNLed over a broad range so long as both are present in
effective anounts. For exanple, alum npgrhydaxi de capgee ppgeent in an
amount of about 0.5% 16 « EP0413695B1 jof tHe vaccine fi xturé ([er#]

basi s On a per dose basis, the CONC € M TARHKMAHAAHHHREHHMAMTTOOEN can range
from?’ bout 0.015 [err]Jg to abm:t 1.5 ng per kilogram per patient body
-weight. A preferable dosage range is fromabout 0.5 [err]g/kg to about 0.15
ng/ kg of patient body wei ght A suitabl e dose size in humans is about 0.1 -

ilnjme, Pgﬁ‘@eﬁ%p\h}é%m‘iﬁsbf ﬁut éﬁ;ﬂ?ﬂ?ﬁ}gﬁ @bie BOR G W|th 4 DMl;t 4 atr;uﬁs?g% 3:53? é .
é vacc mni's

admx ur g % ered to
pr egnant rren or to wonen of Chl|d beari ng age to stl mul at e mat er nal

ati bodi es. Thechgiglee2can be revacci nated as needed. Infants can be
vaCcinated at 2 to 3 nonths of age after depletion of maternal antibodies
and rgvacci nated as necessary, preferably at pxato 9 nonths of age after

mat uration of the imune system_Babjes born fto unvaccinated nothers can be
vaccinated at 2 to 10 3 nonths df layeTTTHRHHHEEIGHHHBHHHMAHAL Slo 1b& useful in

ot her suscepti bl e popul ations such as elderly or infirmed patients. The
vacci ne may al so be conbined with other vaccines for other diseases to
prodate rib) Frdomentcdis digestadiwith Hral. |An Xhalyinket Gakeh?) ixciigatbd todih enfls. fiheoBNifels digested

medi cameriith X62] @rd Eragreant 3 (1i3db) is 9ol parifieHART 1 CONSTRUCTI ON OF pGPF2 Pl asni d
pGPFl Pstl Bst Xl Nrul Pstl *

* TTTFFFFFFFFFFFEFTTT TcR 25 (a) Plasmd pGPFl is digested with BstXl and
Nrul . O igonucl eB¥sgmeatidand 2 are ligated to the ends. The DNA is di gested
with®BanH and fragment | (1.6 Kb)XbIS gel isolated. 30 Fragpent 1

BanmHl Bst Xl 1 Nrul  BamHl | nl. L

I | 11111 FFFFFFFFFFFF """"4‘ AT e ey e e %b‘ B asm c pBR322
(4.4 Kb) is digested with BanH % OSPHOT YT dLEU '#‘h bacteri al

al kalgi ne phosphat ase. Fragnment 1 |s Ilgated into the BanH site to form -

PGPF2 (6.¢ |
UL Bt B o RS 308 ooV DB SO, o e

Resi st ance

BamHI Xbal Xbal BamHI
40 * | | I | *
! FFFFFFFFFHHHHHHHYE | FFFFF
AmpR Term

45 TcR = Tetracycline resistance

AmpR = Ampicillin resistance

T = Guanosine/cytosine tail _

H = DNA sequences for HN glycoprotein

F = DNA sequences for F glycoprotein
§0 1 = Linker 1

2 = Linker 2

Term = Translation termination signal
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AnpR = Anpicillin resistance T « = &uanosi ne/ cyt osi ne tai | F

—GlycoprotelnFSO _Slé% | eotide 1 2

digonucleotide 2 55 17 EP0413%'5Q 2 CONSTRUCTI ON OF A CH MERI C

FHN GLYCOPROTEIN GENE 5 Plasm d pGPHNL Pstl Dral ' Pst | Pstl *

I CHART 3 | I * 10

TTTHHHHHHHHHHHHHHHHHHTTT TcR (a) Plasmid pGPHNL is digested with Pstl. The

ends ar e Using ®ligbhutidotidss tdGehédrallRAN [Bahe¢s o Vaines langihs hen 15 dephosphoryl at ed

vvi th bacterial alkaline phosphatase. An Xbal |inker (linker 1) is ligated
t he 5 end <) Qligbniidlentideoin tongisté bf dligdtingledtide 3)¢57 bplipi dligaticledidencinand t4 IQatddtogether

Dral 1 3 TOTFIERY (ot PPIHbHERG B4, andl5 Igateddogetror (157 biFir cpiigentciedtides 3ci#ce 3026l

wi th Dral . ligatedyegsthen @3ftm, of pligemueieotidys 3, 4, §.iBgandgdigated tobrther (296 bp)TPligondilectide

di gest ed WiBtoRnSetscat °'wﬂwcF?t§gﬁé1r?tbPB°EQP"@'°R!¢Ps pgndy@ proggipudifiedd. Fragnent 3 30

Xbal Xpbal 2 2 2 HHHHHHHHHHHHHHHH 1 1 1 35 (c)

Plasmi ¥ pGPF2 (Chart 1) is digested with Xbal and dephosphorylated with

bacterial al kal i neopiwbtéssiae Kragment 3 is i m&gglnmggtﬂgeBXbal siteto

yi el d pGPFHNL. BanHl Xbal Xbal BanHl FFFFFFFFHHHHHHHH FFFFF
AR YTy Ter m 45 —-ﬁ@ =
Tetracycline resi s?%ﬁ:e AmpR = Ampicillin r esiSSf8 =
GQuanosi ne/cytosine tail H = DNA sequences for HN glycoprotein F
= DNA sequences fomcoprotei n 50 1 = Linker 1 2 =
Li@ker 2 Term ="Transl ation term nation signal 55 18
20 333344445555
3333444455556666
25
33334444555566667777

(b) Plasmid pGPHN1 is digested with Pstl and Dral, and Fragment 4 (1.3 Kb} is gel purified.
80

Fragment 4

?raI ' PTtI
3 HHHHHHHHHRHEHRH

{c) Oligonucleotides A and B are ligated to Fragment 4. The DNA is digested with Xbal and fragment 5 is
gel purified (length of fragment § varies from 1330 bp to 1565 bp dependung on oligonucleotides
40 contained within oligonucleotide A).

Fragment 5
Xbal Dral Pstl Xbal
4% 1 | | |
. AARAAAHHHHBHHHHHHHHHBRBBB

(d) Plasmid pGPF2 is digested with Xbal and dephosphorylated with bacterial alkaline phosphatase.
50 Fragment 5 is then ligated into the Xbal site of pGPF2 to form pGPFHN2.

55
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EP0413695B1 CHART 3 Using Qi gonucl eotides to Generate FHN Genes of Various
Lengths 5 (a) Cligqnucleoti@?_ (; 'iéfs of oligonucleotide 3 (57 bp),
or oligonucleotides 3 and 4 ligated together (117 bp), or oligonucleotides
3, 4, and 5 |ligated together (177 bp), or oligonucleotides 3, 4, 5, and 6

| i gated together (234 bp), or oligonucleotides 3, 4, 5, 6, and 7 ligated
toget her (294 RRiqa PdprRppucl eotide B consists of oligonucleotide 8 (12 bp).
d i gonucl eotides A and B are gel purified 10 A igonucleotide A

d i gonucl eoti de B 3333 Xbal BampP888888 15
333345444 20 * 333344445555 3333444455556666125 i %*
33334444555566667777 (b) PI asn[n d pGPHNL FreFRFrOaThRAHENHHBBRIIEF and Dral, and
Fragment 4 (1.3 Kb) is gel mupRfied. 30 Fragnment 4 Dral | Pstl 35

HHHHHHHHH (¢) O i gonucl eotides A and B are ligated to Feagnment 4. The DNA
is digested with Xbal and fragnent S is gel purified (Iength of fragment 5
vari d$ from 1%30 t O, 1565 dependi ng on ol i gonucl eoti des 40

cont ai ned inT B'UEF Jragment 5 Xbal Dral

Pstl  Xbal 4 gﬁ% Plasmid pGPF2 is digested with
Xbal and dg‘ohosphp Ioﬁ?‘?@" ¥R al kal i ne phosphat ase. 50

Fragnent 54s thengy @to t he Xbal site of pGPF2 to form pGPFHN2. 55
19 EP 0 4s 695-,- .%?Q};Hnaﬁ’&%: 2 BanH Xbal Xbal BamHl- 5
FFFFFFFFFFAAAHHHHHBBFFFF AmpR Term 10 AmpR = Ampicillin resistance F
=(DNA sepngnges for F glycoproteln H = DNA sequences for HN
gl'ycoprotein A = digonucl eotide A

20 Construction of an FNH Gene Containing an Anchor Region

Plasmid pGPHN1

Pstl Dral Pstl Pstl
25 * | | | | *
| TTTTTHHHHHHHHHHHHHHTTTTT

TcR

30 :
(a) Plasmid pGPHN1 is digested with Dral and Pstl. Oligonucleotide 9 is ligated to the DNA, then
Oligonucleotide 10 is ligated to the DNA. The DNA is digested with Xbal and fragment 6 (1.3 Kb) is gel

purified.
85 Fragment 6
: Xbal Dral Pstl Xbal
\, S 1 |
9 9 9 HHHHHHHHHHHHH 10 10 10
40
(b) Plasmid pGPF2 is digested with Xbal and dephosphorylated with bacterial alkaline phosphatase.
Fragment 6 is ligated into the Xbal site of pGPF2 to form pGPFHNS3.
. Plasmid pGPFHN3
BamHI Xbal Dral PstI Xbal BamHIl
* | {1 | | | *
| FFFFFFFF 9 9 HHHHHHHH 10 10 AAAA |
AmpR Term
50
TeR = Tetracycline resistance
AmpR = Ampicillin resistance
T = Guanidine/Cytosine tail
55 F = DNA sequences for F glycoprotein
H = DNA sequences for HN glycoprotein
9 = Qligonucleotide 9
10 = Oligonucleotide 10

20



15 B = Aigonucleotide B Term " = Translational term nation

signal CHART 4 20 Constructl on of e Contai ning an Anchor Regi on

Plasm d pGPHNL Pst | Dral ° Elﬁﬁ4§\%5@§n Pstl 25 *

TTTTTHHHHHHHHHHHHHHTTTTT TcR 30 (a) Plasmid pGPHNL is digested with Dral

and Pstl. O Tegonuckecwdnsiatidnd TerminatiogBigagl t o the DNA, then digonucl eotide 10

is ligated tAd the BNNA sbipendabléoding faliageher reglonvdf Flalyedpedeiand fragnent 6 (1.3

Kb) is gel purified. 35 Fragnent 6 Xbal Dral

Pst | CHARKBal 9 9 9 HHHHHHHHHHHHH 10 10 10 40 (b) Plasm d pGPF2 is

di gest®d with Xbal and dephosphoryl ated with bacterial alkaline

phosphat é’é@a’aﬁ"%mﬁf’"@f&"ﬂuwﬂefd'*NFrﬁ"émqfihéef)Qbal site of pGPF2 to form

pGPFHN3. 45 Pl asm d pGPFHN3 BanHl Xbal Dral . Pstl Xbal

BanmHl | Plasmid pGPHN1 | I I * FFFFFFFF 9 9

HHHHHHHH 10 10 AAAA AnpR Pstl Hphl Pstl Pstl

Term 58 TcR = Tetracyclime resistajce AniR = Anbicillin mesistance

T = @uani d| ne/ Cytosine tail |55 T equences for F

gl ycoprotein H = DNA sequeﬂ?c&s for HN gl ycoprotein 9

G i gonucl eotide 9 10 =i gonucl eotide 10 20 EP 0 413 695 Bl Term
= Trangl ational Term nation Sl gnal = DNA sequences codi ng for

anchor I €9 {aP PlaSthid pBHME WP HigdsRE Wit Q@ﬁl OfigoRudidofidd®y 2ds! iigRe o Y PQJBN
ConStrUCtlaaBesﬁﬁvikWpEamlaﬁ@F;%ﬁ ' ﬂaﬁ‘?@;’ﬁgﬁ |:|e SB G e TR e
Pgt | Pstl 10 TcR 15 (a) Plasnid pGPHNL

i s di gested wi t hoHohl le gonucl eotide 11 is ligated to the DNA. The DNA is
di gested with Ba S“aﬁ‘a stl, and fragnent?ZmH(Il 7%&) is gel p?k‘f'f' ed.

11 11 11 HHHHHHHHHHHH
25 {b) Plasmid pUC18 is digested with BamHI and Pstl. Fragment 7 is ligated into pUC19 to form pGPHN2.

Plasmid pGPHN2

BamH1 HThI _Pstl
» * | | *
| 11 11 11 HHHHHHHHHHH
AmpR

T = Guanosine/Cytosine tail

35 TcR = Tetracycline resistance
. AmpR = Ampicillin resistance
N . H = DNA sequences for HN glycoprotein

11 = Oligonucleotide 11

40 CHART®6
Insertion of F cDNA into pGPHN2
® Plasmid pGPFl
Pstl BstEII Xbal Pstl
* | | ] | *

| TIFFFFFFFFFFFFFFFFFFFIIT

TcR
50

(a) Plasmid pGPF1 is digested with BstEll and Xbal. Oligonucleotides 12 and 13 are ligated to the DNA.
The DNA is digested with Pstl and fragment 8 (1.2 Kb) is gel purified.
85
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20 Fragnment 7 BanH Hphl - ' Pstl 11 11 11
HHHHHHHHHHHH 25 (b) Plasmd pUcl9 is digested with BanH and Pstl.
Fragnent 7 is ligated into pud o BF0 #1368 HN2. Plasm d pGPHN2 BanHi
Hphl Pstl 30 .

11 1111 HHHHHHHHHHH AmpR T = Quanosi ne/ Cytosine tail 35 TcR

= Tetracycline resFsignme Q\rrpR = Anpicillin resistance H = DNA

sequences for HN glycoprotein 11 = %;iﬁgonucl eotjde 1 CHART 6
bt tlpgtd o

Insertion of F cDNA into pGPHN2 PTB&FH B 45 Pst |

Xbal Ax_ifstl * TTFFFFFFFFFFFFFFFFFFFFTTS 3 yag, 3 digested with
Bst EIF' and Xbal. digonucl eotides 127an are gated to the DNA. The DNA
is digested with Pstl and fragnment 8 (1.2 Kb) is gel purified. 55 21 EP
0413695 Blpfriagicep&PHN2RShdrt 5) Bsdigested with Pstl. Fragment 8 isdiigated into g Phtl $ite of pGPHN2

I | to 3oem PBPANAFFFFFFFFFFF 13 13 (b) Plasmid pGPHN2 (Chart 5) is

di gestred with Pstl. Fragnent 8 is ligated into the Pstl site of pGPHN2 to

f or m pGPHNFI . PUsmRdap@RRNFRGPHNFL BanHl  Hphl Pstl BstEll Xbal
Pstl * 15 _ 11 11 HHHHHHHH 12 12 FFFFFFFF
13 13 AnpR - BamH1 Hphl Pstl BstEIl o\ -
Anmpicillin resistance 2Q de | —Tgk-r-b-éz-e.l-l-n-o—he-' * =
Guanosfne/ Cytosine tail Fl 11 BNAHEBGEH, A 12 oFFEFFE] tein H
= DNA sequences for HN glAf®Bprotein 11 = digonucl eot 1 25
12 f-") = Adigonucleotide 12 13 = Adigonucl eotide 13
) AmpR = Ampicillin resistance
20 TcR = Tetracycline resistance .
T = Guanosine/Cytosine tail )
F = DNA sequences fdr'Fglycoprotein _
H = DNA sequences for HN glycoprotein

1 = Oligonucleotide 11

25 12 = Oligonucleotide 12
13 = Oligonucleotide 13
Term = Translational Termination Signal
Claims

30
1. A polypeptide comprising at least one immunogenic fragment from both human parainfluenza virus
type 3 glycoproteins F and HN. '

2. A polypeptide according to claim 1, additionally comprising a signal sequence.
35
3. A polypeptide according to claim 2, which comprises, beginning with the N terminal end, the signal
) sequence from glycoprotein F, an immunogenic fragment of glycoprotein F and an immunogenic
fragment of glycoprotein HN.

40 4, A human vaccine comprising a polypeptide according to any preceding claim.

5. Use of a polypeptide according to any preceding claim, for the manufacture of a vaccine for use in
protecting humans from human parainfiuenza virus type 3.

45 6. An expression system comprising a'suitabl_e host containing a DNA sequence capable of expressing a
polypeptide according to any of claims 1 to 3.

7. An expression system according to claim 6, wherein the host is selected from bacterial cells, yeast
cells, mammalian cells and insect cells, e.g. E. coli bacteria, Chinese hamster ovary cells, murine C127
50 cells or S.frugipersa cells.

8. An expression system according to claim 8 or claim 7, whersin the host is capable of secreting the
polypeptide.

55 9. An expression system according to any of claims 6 to 8, wherein the DNA sequence is contained in a

plasmid that is under the control of a cytomegalovirus promoter or, in a eukaryotic host, of bovine
papilloma virus DNA sequences.
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Term = Transl ational Term nation Signal "'Cains 30 1. A pol ypeptide
conprising at |east one i mmnogggi C 1f3r2ég?%nt from both human parai nfl uenza
virus type 3 glycoprotéins F an 135 pol ypeptide according to claiml1,
additionally conprising a signal sequence. 35 3. A polypeptide according to
claim2, which cogprises,,beginning wwth the N termnal end, the signal
sequence from gl ygg‘tﬁ"ﬁ‘f‘éi% F, an i mmunogeni c fragnment of glycoprotein F and
an i mmunogeni ¢ fragnent of gl yCOpﬁthtleiﬁ'sJﬂI 40 4. f Kumapg cci ne

a

conprising a polypeptide according jto any precedi ng aim)5. Use of a
pol ypepti de according to any prece%ﬂ;&ﬁﬁmacture of a
vactine for use in protecting humans from human parai nfluenza virus type 3.
45 6. An .expression system conprising a suitable host containing a DNA
sequence OpPednlicp@FHNEXBhag S} isrvigesteq with Retl pfiraatentitie digatidrigo the Pathgitesf PEPRNZvs 1
to 3. 7. tafemap@PENYi on system according to claim6, wherein the host is
sel edfed frombacterial cells, yeast cells, manmalian cells and insect
cells, e.g. HBasadpip@i¥Feria, Chinese hanster ovary cells, murine Cl127 50
cells or S.frugipersa cells. 8. An expression_system accorgdin oclaim6
or claim7, wherein the host BaughplBht of PsEl éi)t'de. 55 9.
An expressi on system aeegret Ay =5 v e DNA
ieh? EREFRSGAL

sequéhce is contained in a?pl as t emof a
cyt onegal ovi rus pronot e™BR in a euka yotic host, of bovinhe papillom

virus DNA sequences. 22 EP 0 413 695 Bl Fragnent 8 Pstl BstEll
NOE PStAmph? 12 Aligfchin slslahds™FF 13 13 (b) Plasm d pGPHN2 (Chart 5) is
di geshed WqfR Psti refadcpdelistéhed S | 1 gated into the Pstl site of pGPHN2 to

form pGPHNFL. 10 Plcasgiskifb/edRinbieh BanHl  Hphl _ Pstl BstEll Xbal

Pstl 11 11 fHHHHHHEIINAZeduéndes folF bipfopiteinl 3 AnpR

Term AnpR H = AnpipdiAlsbquandee for BN giycoproiih TcR = Tetracycline

resi stance 11 = Oligon(tkdbidesiine/ Cyt osine tail F = DNA sequences for
F gl ysoprot®ei n H = Oligonucleotid®N@ sequences for HN gl ycoprotein 11 =

A i gonucl edBi de 1% Qigonucleotide] 3 = Adigonucleotide 12 13 =

A i gonucl ecteimde 13 Traslptional Termingtiog §ighddt i onal Ter mi nation Signal Cainms 30

Claims
30 :
1. A polypeptide comprising at least one immunogenic fragment from both human parainfiuenza virus
type 3 glycoprotsins F and HN. '

2. A polypeptide according to claim 1, additionally comprising a signal sequence.
35
, 8. A polypeptide according to claim 2, which comprises, beginning with the N terminal end, the signal
\ sequence from glycoprotein F, an immunogenic fragment of glycoprotein F and an immunogenic
fragment of glycoprotein HN.

40 4. A human vaccine comprising a polypeptide according to any preceding claim.

5. Use of a polypeptide according to any preceding claim, for the manufacture of a vaccine for use in
protecting humans from human parainfluenza virus type 3.

45 6. An expression system comprising a suitable host containing a DNA sequence capable of expressing a
polypeptide according to any of claims 1 to 3.

7. An expression system according to claim 6, wherein the host is selected from bacterial cells, yeast
cells, mammalian cells and insect cells, e.g. E. coli bacteria, Chinese hamster ovary cells, murine G127
s0 cells or S.frugipersa cells. '

8. An expression system according to claim 6 or claim 7, wherein the host is capable of secreting the
polypeptide. :

55 9. An expression system according to any of claims 6 to 8, wherein the DNA sequence is contained in a
plasmid that is under the control of a cytomegalovirus promoter or, in a eukaryotic host, of bovine
papilloma virus DNA sequences.
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1. A polypeptide conprising at |east orre i mrunogeni ¢ fragment from both
human parai nfluenza virus type 3 éﬂg g.‘ ns F and HN. 2. A pol ypeptide
according to claim1l, additionally orrprl sing a signal sequence. 35 3. A
pol ypeptide according to claim2, which conprises, beginning with the N

term nal (gNngh expléSsichl FREh a8R ri&aayfd? Qlaimg |6M6enﬁtﬁiemltﬁb BVA §53uénbaTisROgEmidan a
fragment of oedmbfaRivitiser the backldrue Ramily|SlgNAGGREpRa dalifagice nicleal poghedessisvinisei N HN.
40 4. A human vaccine conprising a pol ypepti de according to any preceding

claim 5.patdntanépriiéhepol ypeptide according to any preceding claim for the
manuf agture of a vaccine for use in protecting humans from human
par’*aT nf | uenPalypeptiduenthajiqne rBndestns e imAunagenss &xagment vary danheidem Riyeapeiteingn & und
sui t abl e hoBN desilmnemﬁagm&lemwfs%memé capabl e of expressing a pol ypeptide
according to any of clains 1 to 3. 7. An expression system according to
cl ai m 6, 2whBelyrepfidinigeh Angerpch; 13"@@!’@@!'@&'@@(‘9‘??‘%?&&“%?"‘% ceI | s, yeast ceI | s,
manmal %an cells and i nsect cel coli bacte f(’:h dies J

ggnals enz es

ovary ceI#sP°'¥ﬁ§qunEa°E1“2§p’ ugh 2, das-f?é?

expressi on gquqtﬁlrgg g&rgﬁoqeaes n}?{l’ég%% y&qp{aﬁuﬁﬁ g ""%%8 I;r%muno?erqes Fra ent des
capabl e of SHEWPHTR % ol ypeptide. 55 9. An expression system accord| ng
to any of,c

d | d
that (% U dhum?nhaé:glg%% ﬁalt[am lgdh@ ﬁllnﬁa o GERRASeomieh ApRicRd 1N a plasm

onegal ovirus pronoter or, In a eukaryotlc

host, of b O\’/&r@&mdﬁﬁgoélms odptilid Rack Mo LGP RShendeR Anspriiehs fir %k&de@&eﬁu@lelﬂeg An

egg'ﬁ essi on i 15 CdoR 'dbidiet LZdm 28dHut® {orChéHsERn Qort AdmBruméhér Rirdinfildh2a-UAié vom
seyuence i spoqt al ned in a reconbinant virus of the baculovirus famly,

e.g. A ographa californica nuclear polyhedrosis virus. PatentansprUche 5
1. Pol ype®t ieghresibistyalteing Ofifasdoitiaifsnasigidten WiltasithescsireSDNA-Seguane bthiiin dasdm der
bei den G ycQayestainlypbptid Rsth idNerd @6r Ansprtche i - Pau eiprhieleenza- Vi rus vom Typ 3.
2. Polypeptid nach Anspruch 1, das zusatzlich eine Signal sequenz enthilt.
10 3. Pol % p EgdressiomsaystemAnash rAnspinicR 6, werin, de djit ntemBakiefianzellenm Hefegallenyi S§ugeezaliern de,
di e Sienal senmbsn!tted@ﬂerﬁyli;d:'pﬁdt%ﬂkheenFOVaéPWeﬂ‘mﬁ?ﬁG@'Eﬁ?@%"eFr"ﬁ@ﬁ@ﬁt‘mﬂé‘gf Maus

d ycopr ot ei sismmentdenl Cta7r7ellamrpdersy EvaiperdmZalipherroewibl st ycopr ot e| nsl HN ent h~It .
15 4. Humanvaccine, enthaltend ein Pol ypeptid nach ei nem

vor anst eh%nmesAﬁ%SﬁYWhéthA"sWr?ﬂﬂnb varip eder Mt ) 895t +agR 'ﬂa‘?:aﬁ RAvRentd
vor anséﬁhen(ﬁ%ﬁ?’"ﬁf%prfche fU die Herstell ung ei nes | npfstoffs far den

Gebr au zum Schut z von sche vor nen_ Par m
Tp 3. 2066 pilis AT A b s
ei ne DNA- Seg oh Vi orf%\‘l ge find6? nac el nem-
der AnsprUc e bl ESSI onssystem nach Anspruch 6,

worin der, eq lqugreééBIls% Kécﬁr t’n&ﬂ %I&I An@&ﬂchk‘@fbﬁzda Wb tie BIRALS&fuER!iN SiRbrd Rkombinaktnd

| nsekt enz ugder acufovirus Rarhilie 26, ﬁﬁtbgﬁbha gylﬁl‘rildd%ﬁbdlﬂgdrm e8] leBSos BN EN
nsters, von er Maus stammenden C12 | en oder frugi perda Zel |l en

ausgewahl kevefidications EXPr essi onssystem nach Anspruch 6 oder 7, worin der
Wrt in der Lage ist, das Pol ypeptid zu sezem eren. 30
40 1. Polypeptide comprenant au moins un fragment immunogéne provenant des glycoprotéines F et HN du
virus parainfluenza humain de type 3.

2. Polypeptide suivant la revendication 1, comprenant en outre une séquence signal.

45 3. Polypeptide suivant la revendication 2, qui comprend, en partant de extrémité N-terminale, la
' séquence signal de la glycoprotéine F, un fragment immunogéne de la glycoprotéine F et un fragment
immunogéne de la glycoprotéine HN.

4. Vaccin humain comprenant un polypeptide suivant I'une quelconque des revendications précédentes.

60 _
5. Utilisation d'un polypeptide suivant I'une quelconque des revendications précédentes, pour la produc-
tion d'un vaccin destiné 2 éfre utilisé dans la protection de I'homme contre le virus parainfluenza

humain de type 3.

556 6. Systdme d'expression comprenant un hdte convenable contenant une séquence d'ADN capable
d'exprimer un polypeptide suivant I'une qusiconque des revendications 1 43
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9. Expressionssystem nach ei nem der AnsprUche 6 bis 8, worin die

DNA- Sequenz in einem Plasm d entépaékp‘psgssé das sich unter der Kontrolle

ei nes Cytonegal ovirus-Promdtdrs, oder, In e|nen1eukaryont|- schen Wrt, von

Ri nder - Papi | | omavi r us- DNA- Sequenzen befindet. 9s 10. ExpreSS|onssysten1

nach ei mensyd@ie Alskpriosdnh Csulandils rédendivBition 16, dats lobidt et es Zchoisl edtré1 @88 collules

r ekonbi nanbacirhsnndd, kess callgles Ba tanlres/ ides) sellkiasnidé inemnititreS ot dast eiviaspdiiasecas,igaor ni ca

Ker npol yheekemgle ges\tellules, deda binddrie €ncdlisdes clialee ddvabe thamter 4linois] desReliujgseier de

conpr enant merine gwdesselues ide Sofrugiperda. nmunogbne provenant des gl ycoproteines F

St . Fmqu virus parainfluenza humain de type 3. 2. Polypeptide suivant |a

r e7ETidi Bat Pysikme d'exprpgsion seiyant la revensicaion v la eyensisation 3i dpnajequel Endtegest capable -

PoI ypept i de® SeFrlppolypertideyendi cation 2, qui corrprend en partant de
extr6n1t N—ternlnale la se uence S|gnal de co rotdlne F

fragnen syivi t' Y”‘ m??g Hﬂﬁg

gl ycofr ot eE pr °" |qH' (fii@? “ bf’?% %ﬁ'ﬁwr une

quel conque“dfey" é%%”ﬁ%r? 3?9’ ‘?1 dpsnesed i pgp' iPY"%sation d' un

pol ypep%d&kb\# v re.l,suoH %ﬁwﬂk’ Ojna&%%%ges r %ﬁ?{l&% f@sd e ?J‘&e%ﬁenoé’our

l a produc d o chits Fe%&\tn}u
“homge CopAae nuaéawéd- (el Steme
d expressi on conprenant nable cont enant une sequence d" ADN
capabl e d' exprinmer un polypeptlde sui vant |'une quel conque des
revendi cations 1 h 3. 23 111121 121213 13 Ly
T *Cc L M S EP0413695B1 7. Systbne d' expression suivant |a
reverndi cati on 6, dans |oquol |'h8te est choisi entre des cellules
bact 6ri ennes, des cellules de |evures, des cellules de manm fbres at des
cellules dinsectes, par exenple des cellules de |l a bact~rie E. coli, des
cellules d ovaire d hanster chinois, des cellules Cl127 nurine ou des
collules de S. frugiperda. :5 C & Systbne d' expression suivant |a
reverddi cation 6 ou la revendication 7, dans |equel |'h8te est capable de
s~cr~ter | o polypeptide. 9. Systbnme d' expression suivant |'une quel conque
des revendication 6 a 8, dans |equel |a s6guence 10 d' ADN est pro6osente

dans un plasnm de qui est sous le contr8le d un pronoteur de cytom-gal ovirus
ou, dans un h8te eucaryotique, de saquences d' ADN de virus de papillone

bovi n® 10. Syst Ame d' expression suivant |'une quel conque des revendications
6 & 8, dans |l oquel |a sequence d' ADN est prbsente dans un virus reconbi nant

de | a cat6gori e des bacul ovirus, par exonple le virus de 15 pol yhddr ose
nuci dai re d' Aut ographa californica. 20 25 30 35 40 45 50 55
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