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An important aspect of RSV disease is immune enthancement of pathology. In

limited cases the cellular immune response can exacerbate RSV disease by the action of
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The viral genome comprises at least one mutation in at least one viral gene
coding for a protein that is essential for infectivity of the pneumovirus, whereby the

infectivity of the virus is as defined above. Thus, the protein that is essential for
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non-infectious in vivo in host organi sns. However, the
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30  sequences. Sequences are shown as alignment of genomic sense. For pRSVXAG only

nucleotides differing from RSV isolate X are indicated. Similar sequences are indicated
by dots (.) and gaps are indicated by (-). Gene start signals are single underlined, gene

stop signals double underlined, and the genes are indicated in the captions. Boxes
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genome Total RNA was obtain enol guani di ne

| sot hi oguapats iehiidas IRBrtdd ‘tbyztﬁé folloWitigtoad@tifingéxamples that
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recogni tion si tes (Tabl e I _and sequence [i stl ng)

S( GETe REOPAZATION 8RGHOBEG Uences
of RSV- b %&gﬁ% BRSNS SRtained
(Genbanﬁ‘%b%%%g(gl on "o E@%S@o%‘%qgggﬁ Jcts vvercc)a fi rsatlne
cl ofied theididendliaieryityi Mediel Centendiagnesticdrloratpyyi. fpis virus, named

2? ail 55?—25 147-X, coded after the patient from which it was isolated, was derived from a

diagnostic test on Hep-2 cells in the period 21-24 December 1998. It was later

determined to be a subtype A isolate and is designated RSV isolate X. The virus was

passaged 4 times on Hep-2 cells in T75 bottles in DMEM (Gibco), 10% FCS,

pen/strep/glu and subsequently five times on Vero cells in T75 bottles on in DMEM
30 (Gibco), 10% FCS, pen/strep/glu. The resulting RSV isolate X virus was used as

working stock and stored at —135°C in 25% or 45% sucrose.

Example 2



vectors, restriction enzynme recognition sites and
resulting vector nane are |listed bel ow. RSV021/ RSV047:
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was _det erm ned fi

C DRANBRUBVOR g epiertonny - wibflnie ) S8 Sl
to,yighd the RSV-X consensus sequence (Seq | D No.
1) e uences were confirnmed e sequenci ng
usiRRYOd ﬁ/é’ 185 R§ A Feverior sty grto Rily ﬁ%@%@ st ens)
an %{%‘% VP& ARy PrHagiMB $0KG mtz/manm@gwr)

15 ‘"1'{5"’\)"&)2% r112truct|onuof aDG—R |§olateXfuI | engt h

pI REMOIARAST 0084 | PYEHg Bamd Bl 8p aﬁ%ﬁil FSNEl &Y e RSV
?&W@grrﬁu ?E%éﬁ bﬁd(ﬁ%e§§@uentl al ligation

ragment s (Fi'gur railer” end is
pr RBHEd/ B&VO}ﬁePHCéhdﬁélrI/M L P2 Pareion) ophage T7

pOl ymer %%eas agﬁa?glgn&?fﬁfﬁ%ﬁ&n Wﬁﬁgfeh@en@ EDIA templates

Ieader s used to epatitis [ta virus
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ary o i goners encodi ng
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RS\{Jcl)r%dslrllgo s%’%s g% thg pm%ers useed fgr cqslli)nqg &Xre%ﬁa?agned and sequenced. The 5’
genomic termini were determined by poly-adenylation of genomic RNA, followed by
25  RT-PCR with an oligo(d)T containing primer ALG018:
TTAAAAGCTTTTTTTTITITTTITTITIL
and an NS1 gene primer RSV126:
AATTCTGCAGGCCCATCTCTAACCAAAGGAGT.
This fragment was cloned into pUC21 using Hind III/Pst L. The 3’-end was determined

[n

30 by RACE (rapid amplification of cDNA ends) ligation PCR. All sequences were
assembled to yield the RSV-X consensus sequence (Seq ID No. 1).



with T4 DNA ki nase, hybridised and ligated into clone

pUKI (containing genes NS1/NS2) via Rsr |1 /Not I,
w@ewsngiepd asm d r UK3. Then, the Xma |/ SexA | fPEINERINN4/000911

of clone pUK4 containing Nwas ligated into plasmd
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lf ntt&{d%@drqisafopb/&smom bBgaaRIcR PACTOR9 orfgnémwenemomgwmed
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15P U*ﬁ@s’msﬁcb@ﬁﬂsrtlpm{%ﬁggmwaMd YUR3) Thaf the Xniléﬁl’&ex@l I\fegment of
intermedi’ate plasm d pACYC2. Fi n%&&élH(%/gefén I/E |\4
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20p REN&@EB@ pUKS asidg Kinwid and 2 dlndi e I sy s, yid il pspid pUKS.
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ever se c emented via inverse PCR. Fro

t h eKien6s polymbraseantd rglmamth ThiRslesmmplsontzins the 2enastihesd; M%d
qﬁ@ﬂggz t he g?ngom)ter precedes the 3'-1|eader
and) jsdjaggd p HDVR and T7 terminator are fused
t 0 t he T syhthadidearloseqie nasber Abdtonfessthe REVi isnate PZGIMRA, two
recognl tion si tes usg%vtog construct pRSVXDG are
FETR

23 ocegvensriry el Fer geni c regions and do not
al t RGCTIGOTSEEUETCER AUCEEGRCGCGTCGATCGGGTACCAT and

RSV012: CGATGGTACCCGATCGACGCGTCCCGGGTCGACGCGGCCGCA were
phosphorylated with T4 DNA kinase, hybridised and inserted in the alkaline
phosphatase treated and Cla I /Hind III digested plasmid pACYC184 (New England

30  Biolabs). The resulting plasmid is named pACYC184-MCS. Subsequently a Mlu I-
Knp I fragment of pUK2 containing the T7 promoter and L gene was inserted, this
intermediate plasmid is named pACYC1. Then, the region from the N gene up to the
3°-leader sequence, including the fused HDVR and T7 terminator sequence of pUK6




transcription signals (as shown in Figure 2). Exanple

4 Construction of hel per plasm ds Hel per plasmds
wepseesdg several RSV proteins were constr ucPE€ONBEH04/000911
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Hep-2 cells and subsequ entI used.to.infect Vero.
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10 e percstoonen hOLet ritRenaaEe: phal L ] #EhARoLRERled to e
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pcDNAb (I nvitrogen) using RT-PCR on RNA from RSV-A2 or

RS\rapssaipteesigndlyfee thosa WEBSeA] | s usi ng primers as

indicated in Table Il. The plasm ds were introduced
into Vero cells using either chem cal agents CacCk,
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(Ausubel 1989). Two net hodspfQinit 50l ating stable cell
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Clone sequences were confirmed by PCR cycle sequencing using the BigDye

terminator kit (Applied Biosystems) and analysed by an ABI Prism 3 10 genetic
analyser.
30

Example 5
Construction of G-producing Vero cell-lines

Cell lines producing RSV-G protein were constructed using several methods:
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d aysf?ge%‘g\gea ?cin!nﬁ altld/\éu%se u It%h@ﬁ\ib dhoh RGeS pleid R ARG FRSlting in
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p- 1 RES2- EGFP. via Xmal -Not| ., Cells expressing EGFP were

sor siekly Bypresaing gﬁaen@ka% of G P9t ed dil ution to obtain
si ngl e p&hdinda®, ¥8ioaR1ls wkRdGlaBsiently made to express the G protein, by either

transfection with the expression plasmids containing the G gene from method 1, or by
30 infection with Modified vaccinia virus Ankara (MVA) (Sutter 1992) or fowlpox viruses
(Spehner 1990) expressing the G protein.

Example 6



col oni es expressing T7 RNA pol ynerase were tested for
stability, grown to |arger culture volunes and stored.
wE@spbwI¥ Met hod to produce reconbi nant AG RRCT/NDR@Y/@00911
X virus Hep-2 cells were cultivated in DMEM + 10% FCS
(foetal calf serum) + penicillind streptomnycin/

gl utam ne, wher eas Vero ceI |
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3 2@%CmmEﬁ%Pg€l @?@% rahsgaéf crcl)gn le%n{f&(gglﬂv?%%na éng for the
andrtieméisy deguates ALLGE: bWAG@ACTﬂmCTAWGA@@@CGT

hodnd oA araray rer  BCOAT SRR R ARED. PRbR AT
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st Q héd rTe}J dld&@g b %@&m BGided d1§1§blﬂf0&)bi§1ﬁ/ kihgle cWBGolomes Single

conlr on RNAlsoIatedfrom% 1
i s clokomiss mrpﬁsmtTé?cRNépelyewﬁ%waﬁ%eSEﬁ sYbaRY GFOV R P larger
obt SoMkth the unique restriction enzynes

caeﬁr?glgglé{r%?tgff%n 1)gélites were introduced i nto pRSVXDG
20(f| gure 2). RSV isolate X was used as control. For the
identification of sequence E@J}g@ in RSV, Vero cells
were infected wth RSVlsoIae or vvlth DGRSV
| soI at e X w tNiethod (oD 7 JRD 3

ure sup Sa&gg IQQQ éﬁﬁ +as

ten‘pl agggp%?eﬂlweﬁdﬂ Wﬁ’eghrrg]?@v\%l?éo Zlglﬁ ghed to flan
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S

enzygiBgencd ie1 ¢ @hP aishérgit ai7°geBsr o pudidere? sellﬁecreéls were infected

obt V?’iﬂrl] IGn%dl 1feli S\qurus Ar?lgara T7 (MVA-T7)(Sutter 1992, Wyatt 1995) or fowlpox-T7

virus (Britton 1996) at MOI = 3 (multiplicity of infection 3) and incubated at 32°C for

60 min prior to transfection, to allow expression of bacteriophage T7 polymerase. The
30 cells (Hep-2, Vero or Vero-T7 cells) were washed with Optimem medium (Optimem 1
with glutamax, Invitrogen) and subsequently transfected with helper plasmids encoding
the N, P, L and M2.1 genes of RSV and with plasmid pRSVXAG, using

Lipofectamine2000 (Invitrogen) in Optimem (total volume 500 ul). The following



a) PCRwth primer RSV0O65 (GICCATTGITGGATTTAATC) and

RSV093 ( CAAGATAAGAGTGTACAATACTGIC) and digestion with
worwsheispel ded the expected fragments of 937 bRCT/NL2088W00911

i solate X, and 459 and 478 bp for DG RSV isolate X b)

PCR with priners RSV105 (GTTGGAIFJI’GAGAGACACTT) and

5%%@‘@%@%%@5%%&%%&@2 Gls BudRRE I (e
mt&s 2%, 0878 pEBRASND LR hppdINADGIRAY. 1i Aﬁbxai ehf;s of)
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Snwaeatecyfoendeunasheeb@pleéug@&mrvagﬁ@ﬁ@@ of 1820 bp for
RSV | ﬁtt £ AGaI%SCV RO te@@%n%%asb:@nﬁﬁ{ed RYSMCR 98 RN Lisolated

X Go aracteristics o I solate X conpared
t ORBRNG sm;\aiseiatx Nnafested Steer ol el @eestzem @f the ebfelﬁe%fﬁdws with

cells e 4 TabIeIII
10; 3@’1‘8&"? g“%‘ﬁ“ﬁ%ﬁ“zé’meﬁmosf ng‘ﬁké@? ect ed {r%f %d lgté) pRsSVXAG
Pr (fiditre DeBYWTicHats MSMEOWGLCATTGT TGGATTTAATC

'I?a/i-gi?&%é@g A CAATA %%%&& & C}ﬁzere infected with
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(figure 3):
a) PCR with primer RSV065 (GTCCATTGTTGGATTTAATC) and RSV093
20 (CAAGATAAGAGTGTACAATACTGTC) and digestion with Mlu-I yielded the
expected fragments of 937 bp for RSV isolate X, and 459 and 478 bp for AG-RSV
isolate X
b) PCR with primers RSV105 (GTTGGATTGAGAGACACTT) and RSV113
(AGTATTAGGCAATGCTGC) followed by digestion with Xma-I yielded the
25  expected fragments of 880 bp for RSV isolate X, and 656 and 224 bp for AG-RSV

isolate X
¢) PCR with primers RSV112 (CCCAGTGAATTTATGATTAG) and RSV160

(AATTGGATCCATGGACACAACCCACAATGA) and digestion with SexA-I
yielded the expected fragments of 694 bp for RSV isolate X, and 492 and 202 bp for
30 AG-RSVisolate X
d) PCR with primers RSV098 (TGGTAGTTCTCTTCTGGCTCG) and RSV114
(ATCCCCAAGTCATTGTTCA) followed by digestion with SnaB-I yielded the



Different noi's of this virus were then used to infect
the Vero cell |ine producing RSVG protein. The

WO e®alsieny) DGHG RSV i sol ate X was harvested frpom/Nbz04/000911
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rat ani mal nodel against RSV infection and RSV-induced
5pat hol ogy by DG RSV isolate X i muni zati onProtection

ex pl%.% nf’@m%@ L& dRST igARE RTIPERIhRINA &b KRSV ¢ifediaiVero cells.
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epithelium | A mMmre severe nnfhnlnnu WasS—Seen upuu

i nit rﬁw&%l  PTTERRATTARAGCARTE D formal i n-i nact i vat ed

RSV %vi REEAOYcATriTNTGAngaal challenge Wi th

RYV: n addition to the abovenentioned pathology,— —
per i R&‘s’tlﬂ at A@MTWCFWWGI ar infiltrate and
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irrrruﬁévpnt:\dl a eg pg]i%éToqv I gse observations were
usedRrR8¥ 160 ni eAm'aGGAT@(fZEIrCé}mCB%efJC@M?AATﬁﬁJm zation and
chal-enge—experirents—nfection—and—nmmizatiom of
cotton rats wth RSV preparati ons was done
intranasally, in both nostrils. Cotton rat |ungs were
exam ned for pathology |ightm cro copically and virus
titres at different tine poﬁléﬁ-?@*p—ﬁgst-chal | enge or

iposti nf ect i opbthbdTROARE FRBmBRAER A‘dBI(BRSVﬁﬁﬂht@K N O
cells using serial dilutions of ?g ogogateswi d
RSV speb§RNY iEplpisA vigsydeaived @@PE‘%S Gtgdy YsrO Sfifp, Was passage

|m“r§g\1, I SRER bifmPBRqhOfoyRIsAnfif 1
ti tregrgd A %yggg})t%ﬁﬂggggtﬁ%{én twi ge V\npct@hqDGoRSVgl gol gbrm)

cot Differenatwi’'sief Gisfviup yepsrthenasedte infgelitheY erosplk lips Bfﬁg‘éﬁ%ﬂ RSV-
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r esul om seve experlnents ar e sunnarlzed in
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pat prr?&m%%etegt}/ong{echﬁlql bs. BRS&ivi tytlﬁé‘st\{rqu determined on Vero or Hep-2 cells,
and the integrity of the AG-genome was determined using RT-PCR on viral RNA

extracted from cells infected with AG+G-RSV isolate X virus. Virus was stored at —
135° C in 25% or 40% sucrose.
20
Example 9

Method to protect in a cotton rat animal model against RSV infection and RSV-induced

pathology by AG-RSV isolate X immunization




DG RSV 5 100 yes, noderate bel ow isolate X detection
RSV-A2 5 100 yes, strong 2*5 RSV isolate X 5 100 yes,

W@ 0060616498 5 | muni zation t1 V2 chal |l enge day tPCNVNLROWE0911
pat hol ogy day 5 lung t day 0 and 21 42 post chall enge
2x DG RSV 5 100 RSV isolate X 5100 no bel ow sol ate X
detection nock 100 RSV isolate X 5 100 yes, strong 5 .
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Table IV.
Table IV:
infection with: £ V°  lung pathologyday 5  lung r
post infection
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immunization  t V°  challengeday ' V*  lung pathology day 5 lung r
day 0 and 21 42 post challenge
2x AG-RSV 5 100 RSVisolateX 5 100 no below
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atcactaatt tctatagctc ttettattat ctttttaagt aaattagtgg tagtaatctg 6420



aat aaat gct agactctggt taatcttctc attgacttga gatattgatg
catcaaattc 8100 at cagagggg aacactaat g ggtcat agaa
wa@edosattoat t ggttcacctt ttacatagag 8160 actttt geCI/NL2004/000911
tcttgcttat ttacataata taatgtatta cctacagaca cagtatccac
8220 ccccttattt gatacataat cacaggcgtt agaaaatgtc
tttatgatcc cacgattttt 8280 attggatgct gtacatttag
tt LE&%&%@%&Q@E&QC@@%@&Q QeLiG6A: §30aLQbPBEgg8IAL: 6430
aacggagcétg cttacatctg tttttgaagt cataattttg caatcatatt
Stggggttttgtaat@ti@@tattaﬁagfc@awgtafﬁag@agég%tﬁtf‘é&gig&%‘ft 6540
tgotaatogtt aaaclgt &%?x&étgték&mt 84608aat asegltt 6600
tttgattgaa ctttacatgt ttcagcttgt gggaagaaag atactgatcc
852@atgoat tgt ca2TaAtHeRSE R CCRRTETGE CaE et foedAy”  °°°°
1002924 0L L8O ACEGLLL Olba B0 LALGLL GGldeaghacal Bgege  c720
gggatgtgtg cagttt'ccaa caaggtgtat ctattacacc 8640
at atagtaygt caravd-giraettaEIrattgtPAA T gAtPEHEY CBAFETATY t a8y
ac g&&g%g%giatﬁ@c%cg aaciLigc.tobehaact@atdal gaacadts e
159t t'ggaca aactttttct gatcatttgt 8760 tataggcata
té g gt(:)étg@tataa catgat ga tEae At e st P EHITREI G e RatE 4T RaGPYct AL
aggtgtagtt acacctgcat ¢l @aaqidat GEd
at éﬁ%tf%%f%ga E?tagt gt %5t8880tt%??tgétacgtt?gggaattct%tg%ﬁt 70
20cagtidgaad cgiatiayed atcga@bgcayetctitt GOETtgIrE 462 B9Hp9e 7020
aat aggt aac aactgtttat . ctatatagtl  thtgagatcha tt4ge
t g@??agﬁtgtg% tiﬁ?ﬁ%fgact gact cca@g%t t g%attca%g%ét gact acgﬁgg og
) 5;:t tagtdrtgbg sgat eyt agagoact tdrogattcoBeWtettE girextast- 7140
cccottcta ggtgcaagac g at
T I e R e U
::t tiptgticge abt-aatogt bapc@t80tabtagyicgtar ertogey eattepct 7260
gagtgtata attcataaat cttgqt
3 a Cé @ E a CJ QL ; éé%
G cgcgf‘i%&gtt‘é Getycty gfggt ﬁ?:ttgltgaicg%a% %9ag c%gtgiggétét%gt t ot g?tzg\
cageadabidch 0300 cat atdctatat caatatdat getatptaat eraateqce 7380

taccttagcg tctgttccat tacacttatt 9 c
30t acéf‘iaégﬁaig a&fgﬁgggﬁ? 3 tcgﬁégag?c%%tcaaat %ggggg%cga%g%t@%:t@tt agzﬁjl ¢

?42&9%'21&??9&&@99&6 ctirgetanctgosst gratttgict gataegat 7500
agaattc cagtgatgtt 9480 ttgactgga
B ik arat
4aggatd-gge Ractiocatchbgpeticat bttgemescatragttgyatacttatgat t 2439
L gatLl99 PR e AL ageLll LL0eRal AL B6QCLELLL R,  7ca:
at gFETHETY GETEHCE GETt Y8 951°G08g 9660 at agagattg
t gaitagat a6 dacggaigtbergtabagaptitget gaagyyet tagggatatgc Ty

197 o L0 agege AL LA SHEL L
Ct gak b dchida0Qh G@bcrgittgatgaidtgochidstat ptéB46at 7860
S CrREHEEDs 9900LLE JEREPGAT "BURTHOt TP CTOTa0es
t 9oLgatagt: dhihihChaagght thichgac 960tk gotatiattat 7980
5355%;2&2&% geccageaag tiggattott getgeatatg, c1qcadogha
aataaatgct agactctggt taatcttctc attgacttga gatattgatg catcaaattc 8100
atcagagggg aacactaatg ggtcatagaa atttattatt ggttcacctt ttacatagag 8160

60  acttttgcct tcttgettat ttacataata taatgtatta cctacagaca cagtatccac 8220
ccccttattt gatacataat cacacccgtt agaaaatgtc tttatgatce cacgattttt 8280

6 attggatgct gtacatttag ttttgccata goatgacaca atggctccta gagatgtgat — 8340

aacggagctg cttacatctg tttttgaagt cataattttg caatcatatt tggggttgaa 8400

tatgtcaatg ttgcagagat ttacctcact tggtaatgtt aaactgttca ttgtatcaca 8460



caaagttgaa cacttcaaag tgaaaatcat tatttggttt gttttgtggt
ttgttttggc 10080 gttgttttgt ggtgggcttg ctgggttgta
WO edogoetebgyt tgttgtgttt ttggtcttga 10140 ct gtt geQUAL2004/000911
ttgtggggtt gacttagcac ttggtgttgt tgaagctagt gtggtggtgg
10200 gttgtgatgt agtttcggac agas® ggaga ggctgattcc
aagctgggga ttctgggtga 10260 ggtatgttgg ggttgtgttc
Lt gateloal, LLgLLgcRl ol 0kl all: 6ARkE] L0LA320 cou
gt gt gacttt g?gg ttgcc gaggctatga atatgatggc tgcaattata
5agtgg:aag;tctagca]a%g@caga‘tgti%ﬂgé&Ftﬁggﬁef‘aﬁaﬁf%t@gaf‘%é‘ftgcfﬁa 8580
tttgtgetat agatt Agldl aaGktGha 10440 & aageacga sseo
tgtgﬁqg?ﬂg %tgtagaf%a%tgﬁ%gt gt%gga%:tgtc Cc;&jagtcctt tctagt gt ct
10500t 3geggegugctht QUitoeRe gagtrerg GacA el fIgeHtee  °70°
tgccccaatg ttgattgtton 10560 fcttaatallcctt 3gibaabd  s7e0
10gt £ g%tg?cgt%ttc tcbt%a%ttg% aac?ggf:%gtta t ggt atttagat 10620
gatggedhyc tat ggtgagatagieh gatgt y§e et teeRtgadtPraggtyadiot
agttcactta 10680 caaatgcaaq gtiActalltlatoaeatakea ssso
159afTH3t°gaa ‘igctlga'-’ftgj?‘:’a(?L t gact cga%% 10740 tcttggt age
t caaaggtd adrgtiaadagopae tht (HEE R BT tEEfEatF Al EEC e Rt adtPat
10800 tgcaat cat g at ta. gl t agCas39agakiatd  sooo
gt £orEArea® é‘?tgt?att f%gﬁ% %6%% gt aaagt aa tggccagaatt
20t gGtigagaa ctisetadd giatragdaggart gt bato taptageasre GeetIoy2n 2060
ttgattttgt ctaatgt tnm act ta.lQtl.0acaqdaesdyadcbgt gaks
agt%fﬁ’é‘écta t tiﬁ%ﬁﬁgc%é?cg%\t g%g%;%at tgtggcctg cat 8% ggatt t
25t t tabaktaac ctdradsbigagtacastggatat g e ICEO4OTtat gharcaary °80
actt atg atctgagact cctoe ettt fgat . 4oght gaacs
11%%%3%5§§§g§§?tt 9%&% a%&% tacz;ttt%at%t9 ggttgcéttaggjttt 9]tgtaag aa?‘g%%I a
gotragangd gtiggt-atyaatttbdktbGocmact cactogotat grergaga 2300
aaaaqgttaa tcttccatgg gittgattgc aaatcglgta 11220
3Ogcta§i‘g‘gfagt8'f PEEHEET t ‘%tg at%% tagacarttg%\ g?t at’a”l %t% Acttt Ctitttctaa
ot aggeteea gld280ragatoftan! achgadtt gackedat glrefyedase 9420
atgtatttga atgctccttt gttgt c 1134 t atga
ct Z5°481%E% cf?:tg?cé%tag f %?éagacg at Ctg%tfg ttgc g% t&tg gct%%atggg cattt
11400 tiQaatdeagsd gatigtiatocaidttccaagtagbgticagat 9540
ctttatttct gacactgatg 11460 gatctc t.atqgt
{ A GREEEEE OCGRTOEIET Cra BITTTE aaa T At ar Ty
40228Q6a3t@a tt ghoahghgicctcgagbigagteggitttdteatbagadagampat ceasp
aactgtagtt 11580 aacatatttt tt%attttta% catgttaga g,
Ct REATPECEE PHAT T A FIGt FTGGTT 1625 acat catat g
450 C a%%igtgggét thEdcbd6abet caagy amacattd ggeaeatadctgytiaaat #1189
11700 ctgggcattt gcgctagcac tgcacttctt gt Lt
t gacerATtRe Pyt Gg%?t "’%’7-’6 ﬁttttggﬁaﬁtt %‘"ttaagtggi%aﬁgt %‘3%‘
cactagt-adR JdotQa6at tggrelagtifbdited ajsaagimaacdl8@ 9900
tctgctggca tggatgattg gaacat C acccatattg t ga
ShggeeREey SEIBSEFTE CFTteeect 5993 &3t tgFE 1 5%:%8%% b5

get ghglatd 40gages GhécaglgRagdshitgel 34t tiCaneismsy 10020

tttccatatt tgccccatct ttttttgtaa ctatagtatc gattttt%g%
élZ()Qﬁgagttgaa cacttcaaag tgaaaatcat tatttggttt gttttdtggt ttgttttgge 1008
5

cf-ctt% 9840

gttgttttgt ggtgggcttg ctgggttgta tttgggttgt tgttgtgttt ttggtcttga 10140
ctgttgtgga ttgtggggtt gacttagcac ttggtgttgt tgaagctagt gtggtggtgag 10200
60 gttgtgatgt agtttcggac agattggaga ggctgattec aagctgggga ttetgggtga 10260
ggtatgttgg ggttgtgttc ttgatctggt ttgttgeate ttgtatgatt gcagttgttg 10320
gtgtgacttt gtggtttgcc gaggctatga atatgatggce tgcaattata agtgaagttg 10380
6 agattatcat tgccaaaata gataatgtga tttgtgctat agatttaaga tttaacttgt 10440

ataagcacga tgatatgaat aatagatgat tgagégtgtc ccaagtcctt tectagtgtct 10500



gggtggctag ttttggattg gectggttgtt tttttggectg gttggcet aat
cggcaaatgg 12060 atgtttggtt ggatgggtga attggtttgt
WO r@bveghEt tctattgatg ttgtgttttg 12120 at gt gCRGENL2004/000911
aggt agct aa tcagaaatct tcaagtgata gatcattgtc actatcattc
12180 ccttccaaca ggttgttcaa tttgictgat gttggattga
gagacacttc atctgatgtg 12240 tcttttgcca tcttttcact
tteotcattc ctgaglclco Gat30Ghitr gdl-eda8) Cagclf38Y 10560
tté?ﬁ%%f‘%gat%gﬁ%%ugc%tgt g?ct gtgtt%tat tctatcattt cttctcttaa
sac caaecatiy k2860 tgrHr TRt Lt CATC Are el tAY Catatgia 10620
ggtectgeac tegctacta tgt 12420, 80Galt &Gt 10680
gt At treact - raat tt c%c%at%%gat c%%%t%gctgi%t%ttgc tgttatatta
12480c4egt btgteteylacaktaartiopere catabotghangesay 107¢°
attcttettc att al ca. 12240aat oLt el dQOtbicldhe 10800
104t SE4GEPE tc{jaa%%%tg%%? t%%t cagl?ttgg ctg%aagggt ct 12600
t Ctebdagaaas atdoast: teg By rabtaet AIRYIAC B & ISRBATERFGY CEEAERTTPE c LT%AL
agt at cat ct 1266a0 cteattta tlaggthtat2atgaibgad 10920
15t t COAE o ta%Hg SE’ig%? tét"’{?tggt e G oAt ot ot
t t gagktQac cagajtatigadiaattat crtdetigat ot tageryatagtiorr gy gt at
12780 gtgaattt CCCCQ attg Eattgga@%gﬂtc LAQLPAChE 11040
t gtcf‘"gtf%tg% t‘éattéfq*cc‘i et ngi%ﬁ)lttt ggaat t cagg%agca%gct {Q
20t t GEphgatg atichiatd bgtomegatdrsdtbdgtt tragtpRe tteakagEe 11100

aaagctctac atcattatct tttggattaa. t A0Ce1Gh
agta?%ataf’%?fb 9HH8636 ¢t £ g cRayt ag agégg%gg%gg%? %g% ca

250 aceattickg atdthgagi bglodccagoat abgpalB302Bterteryotje 11220
atcatataga tcttgattce ttggtgtace totatatte cattatge
13(?8E?t8’i9§§ JEERGCTaglart té%c%aqgtatc gtgt cgcc ac taag%ataéaéggt g
aggaaatiga tgitanagatagdkdidkoadtastagabgootttt dtggrgeatg 11340

ttcaatatat ggtagaatcc tgcttctcca ccca t
30y g qestat R cgfqaﬁ?: B LETIHE Tl bqta?ttc%gf%%%g%g%t%gt%%gcélc‘ltog

gCOlgia€€daq 13260 acattaabat brottdagactgrdtttdtt gotharra 11460

ccccccaccg taacatcact tgccctgcac 133 cata
P R L RER G o e e

1338 Aagattgaga gt at@eeaqa gtk gaadaaRsacoat Soattagiy 11580
gtgaggatat ttttcaaaca 13440 cttt catagaa gct t&t gc% 11640
at ZPETREGY GGt AR GET N PPt BaE Gt FEat Tt cat - 1350
4d t titaagag Rbdcatd-agettedec bagicaatc ageigtaagtascagatittoa
tcccectgetg 13560 ct aatttggt tattactaat gecgcfatac ,,.q,
at aHEECr At CAETRACEF t Ry RYRGE L IO Eht GEctgt a
tt CLOPRGLE REGLEHE G abtatL bidatagoL alabttctitt Eprbaggat tit¢20
4513680 tagattctat ctcaatgttg atttgaattt cagtt ttaa ..o
gCt tEeTaHe (GEIFACACPINIBTA O CaATAt tEgtot et cec
tt agtgt.cdt QPacgadgti@baatgtl 3eataerfeipsatid godaBOY 11940
ctttaacatg atatcccgca tctttgagta tttttat?gt tggt%gcctl%oto
S ct Harerag ERBBRACAFHEAT AT TTAEE At SErIaTT dUcccay

t gaghtdatyg attReGaILtat Ghglgrtined 3G26-taingraigess 12060
acatagcttg ttgatgtgtt tctgcacatc at aattaggga gt qtcaat ae
398Qtttggtt ggatgggtga attggtttgt ttgttagtct tctattga ttgtgttttg 12¥20
53 ‘
atgtgcagat aggtagctaa tcagaaatct tcaagtgata gatcattgtc actatcatte 12180
cettccaaca ggttgttcaa tttttctgat gttggattga gagacacttc atctgatgtg 12240
60 tcttttgecca tcttttcact ttectcatte ctgagtcteg ccatagette tagtctgteca 12300
ttggtcatta atgcttcagt tctgattttt tctatcattt cttctcttaa accaaccatg 12360
gcatctctta taccatcccg agcagatgta ggtcctgeac tcgctactac taatgtgtga 12420

65

agcattccta gtatttcact taatttctca tcaatcctat ctaatcttgce tgttatatta 12480

tcgtttgtct ggtcattaat ttcttcatat gaatagetag attcttctte attgttatca 12540



tatctcctgt gctccgttgg atagtgtatt tgctggatga cagaagttga

tctttgttga 14040 gtgtatcatt caacttgact ttgctaagag
w@emsnetopgt atttgcccca tctttcatct 14100 tat gt cCRCI/SL2004/000911
cttaatttta aattactata attttcaggc tccatttgga ctatggagtg
14160 tgattgtgca tgaagttatt attBgagatt gtttgaatct
tgttttgaaa ttcatggatt 14220 gagatcatac ttgtatatta
090101010 £L1200:200C- o1 RAL006 4R LAt @8:ab4a280 12600
gaacccat ca tgattgataa atattggcat agggaaagtg ccatattttg
t gttt orec L4 BUEIR AT APt PRt ERCAt A EY Sgﬁaéﬁa&é"c 1266
tttolocaat cagtdtoalditotalagtlidas. k4400 caggant gka 12720
atgtggcct gtctttcatc aagttttctc actatgcatt catgatttat
1446@tetaagtmaa¢taacaaﬁaé%taefgt@afqt’a‘tt@&tcg‘tgégatt'&tté"g%g?‘ég@f 12780
109a . LR05CLL R0, 14n20 oLigasaal0Qt c ot GREGEERY 12840

atc%g tctttgtggt gtggtatcat tgtgtgtt

1458@@@@919@3@4%% gtecagetct tb&@attt:f@atw%ttffttf 3&%%&%&“ 12900

tttt aagtc LLE aE&tzga@&gHt%;ga]c@a@"@ct&ﬁE@étg@%‘g"cc@@taggicg{ctta 12960
gatatttatt ataatttatg 14700

5

150t gaca fga tttgctagt

gattaaggtc tmactaemaagatttaamat eatrat B ot A oE SCAHP AT t JHYER

Al 9L088! . 4780, caghLagld Lol 100308k {4 ARLILORE 1200
aattg attaggcca ttaggttgag 14820 agcaat gcgt

20t1231%g@eabc agdat tsoett attactagicatroetPe e IRt R Eita At CRETTg c At G
b gaLLscact acaalalialLatd-aggaca

aatat cac g Q?gﬁ%ggtaa 94%¢%%tgcagaaattacaatgcca 200

t t caadtitaa atacgt@tga@aacaam gettteipcguernatie acIusews 13260

agitaselo fattaal L0 1.eaolatade.alaldald ! ol agtaat o

act eare t? &?G‘étﬁ a%aggaa attttgcaat ct a%ct t E@Ltcaa 8

t Caiaa@‘g@aa chigaglatig @tt@c@@%t@FWaaqg&%g%d&aﬁgg@g 13380

3t 2agatttaa gtagtactta teaaattotl, alllgcceca tdlidht hadh

15f§6ttT§cgg%ggT ?tﬁ?tgtacgtcatttt%%ég Cgt 15213 <210>

2 <Ridradhd gé&i%a@hb&t@t@g#&gtaaﬁqcct@htaz%%@ttcat

13500

aatt tacc taat ac act ct at
B e A el LRSI i L
t t adangegt cahecaraagt@ctdrangtaeta?at catcccacaa tcaggagagt 13620
catgectgta ttctggagec acctctcecca tttettttag catttttttg taggattttc 13680
40 tagattctat ctcaatgttg atttgaattt cagttgttaa gcttgetaat gttaacactt 13740
caaatttcat ttctttccca ttaatgtett gacgatgtgt tgttacatcc actccatttg 13800
45 ctttaacatg atatcccgca tctttgagta tttttatggt gtcttctett cctaatctag 13860
acatagcata taacatacct attaacccag tgaatttatg attagcatct tctgtgatta 13920
atagcatgcc acatagcttg ttgatgtgtt tetgcacate ataattagga gtgtcaatgc 13980
50 tatctectgt gctccgttgg atagtgtatt tgctggatga cagaagttga tctttgttga 14040
gtgtatcatt caacttgact ttgctaagag ccatttttgt atttgecccca tctttecatct 14100
55 tatgtctcte cttaatttta aattactata attttcaggce tccatttgga ctatggagtg 14160
tgattgtgca tgaagttatt atttcagatt gtttgaatct tgttttgaaa ttcatggatt 14220
gagatcatac ttgtatatta tgggtgtgtg cttagtaggce ttaatgeccaa tgcattctaa 14280
60 gaacccatca tgattgataa atattggcat agggaaagtyg ccatattttg tgttgtatte 14340
agtatatttt ttatatttag tgcttcccac tttgtgcaat agtttcattt catagttgac 14400
65 caggaatgta aatgtggcct gtctttcatc aagttttcte actatgecatt catgatttat 14460
caagtatata aatctatgtg ttatgatgtc tctggttagt gatgttatta tagtctcaag 14520
tgacaatggt ctcatgtcag tgatcatcag tctttgtggt gtggtatcat tgtgtgttgt 14580



W 23e610DA <213> Artifici al

10

15

20

25

30

35

40

45

50

55

60

65

<210> 4 <211> 29 <212> DNA <213> Artifici al

<400> 4

aattacgcgt taagcattag gattgagtg 29 <210> 5 <211> 33

<400> 5 ttaaggat cCPCT/NL2004/000911

gcgcgctatt attgcaaaaa gcc 33 <210> 6 <211> 27 <212>

DNA <213> Artificial

<400> 6 aagigcgcgc tttttaatga

ctactgg 2 <210> 7 <211> 38 <212> DNA <213> Artificial
g!iﬁ@tgs t.990cdeaaalgeae agﬁ:aiagt:ﬁc 13840

<400> 7 tt

<2it6cat§gtt

29850

> DNA<213> Artificial

<400>

mem%ga@waﬁﬁ T CHEGEPOLD FEPRTTAED 1"f§tt2fétg< zjfigo

gattaaggtc
cacttagttt
agcaatgcgt
ttgtgaagtt
catgcacaaa
tagttaactg
tgtcaaacaa
accaaaggag
ttacgcaagt

<210> 2
<211l> 47
<212> DNA
<213>
<400> 2
aattggtacc

<210> 3
<211> 27
<212> DNA
<213>
<400> 3
ttaaacgcgt

<210> 4
<21l> 29
<212> DNA
<213>
<400> 4
aattacgegt

<210> 5
<211l> 33
<212> DNA
<213>
<400> 5
ttaaggatcc

<210> 6
<21l> 27
<212> DNA
<213>
<400> 6
aattgcgcge

<210> 7
<211> 38
<212> DNA
<213>
<400> 7
ttaaggatcc

<210> 8
<211l> 28
<212> DNA

aaatccaagt
tttggagaat
taattccatc
ggatttcact
tacaatgcca
tattaatttg
attttgcaat
taaaatttaa

ttgttgtacg

Artificial

taatacgact

Artificial

catcaaacta

Artificial

taagcattag

Artificial

gcgegetatt

Artificial

tttttaatga

Artificial

gtacgttggg

aattcagata attgattcat ataattggtc attgttgaat

ttaatttcac
atttceccata
acaatattat
ttcaatttaa
tcagtatagc
ctaactttta
gtggtactta

cattttttcg

cactataggy

ttaactc

gattgagtg

attgcaaaaa

ctactgg

gcaaatgcaa

aattgtcatc
tataacctcc
tattagggca
ttgtatgtat
atgttatttt
tcatactcaa
tcaaattectt

cgt

acgagaaaaa

gcc

acatgtcc

tattaggcca
attttgtaat
aatatcacta
aactgcctta
taacaatgct
tgagttgctg

atttgcccca

aagtgtc

ttaggttgag
actggcattg
cttgtaataa
gccaaagcecat
acttcatcat
ccecatctcta

tttttttggt

14760

14820

14880

14940

15000

15060

15120

15180

15213

47

27

29

33

38



<213> Artificial <400> 9 aattcgtacg tattgttagt

Cttaatatct tagttcattg ttatga 6 <210> 10 <211> 32 <212>
wWOMASARL3> Artificial <400> 10 aattcccggg atttPECT/NL2004/000911

ttaactcaaa gc 3 2 <210> 11 <211> 43 <212> DNA <213>

Artificial <400> 11 ttaaacctgg Baagat gaaa gat ggggcaa

at acaaaaat.fgg 43 <210> 12 <211> 38 <212> DNA <213>

Ar €750 cEEIFTX200> 12 aattggatcc accaggtctc tccttaattt

t aaedabaggBGean2 b EBoatd@d 1> 65 <212> DNA <213> 28
5Artlfl ci al <400> 13 aattcttaag ggaccgcgag gaggt ggaga

t g6€ACgGey acccacgcga aaaaat gcgt 60 acaac 65 <210> 14

<2112>.28xnx<212> DNA <213> Artifici al

<213> Artificial
<400> 9

10  aattcgtacg tattgttagt cttaatatct tagttcattg ttatga 46
<210> 10
<211l> 32
<212> DNA
15 <2135 Artificial
<400> 10
aattcccggg atttttttta ttaactcaaa gc 32
<210> 11
20  <211> 43
<212> DNA
<213> Artificial
<400> 11
ttaaacctgg taagatgaaa gatggggcaa atacaaaaat ggc 43
25
<210> 12
<211l> 38
<212> DNA

<213> Artificial
30 <400> 12

aattggatcc accaggtctc tccttaattt taaattac 38
<210> 13
<211l> 65

35 <212> DNA
<213> Artificial
<400> 13
aattcttaag ggaccgegag gaggtggaga tgccatgecg acccacgcga aaaaatgegt 60
acaac 65
40
<210> 14
<211> 28
<212> DNA
<213> Artificial
45  <400> 14

gtccgacctg ggcatccgaa ggaggacy 28
<210> 15
<211l> 26

50  <212> DNA
<213> Artificial
<400> 15
acgteccteet teggatgecc aggteg 26

55  <210> 16
<211l> 68
<212> DNA
<213> Artificial
<400> 16
60 tcgtccactc ggatggctaa gggaataacc ccttggggee tctaaacggg tcttgagggy 60
ttttttge 68

<210> 17
<211l> 71
65 <212> DNA
<213> Artificial
<400> 17
ggccgcaaaa aacccctcaa gacccgttta gaggccccaa ggggttatte ccttagccat 60



<400> 14 gtccgacctg ggcatccgaa ggaggacg 28 <210> 15
<211> 26 <212> DNA <213> Artificial <400> 15
waegsoetoegt tcggatgccc aggtcg 26 <210> 16 <211pCBEL2004/000911
<212> DNA <213> Artificial <400> 16 tcgtccactc
ggat ggct aa gggaat aacc ccttggggcgst ctaaacggg tcttgagggg
60 ttttttgc 68 <210> 17 <211> 71 <212> DNA <213>
Ar FTPPEPH 9<400> 17 ggccgcaaaa aacccctcaa gacccgttta
gaggmeecgaa ggggttattc ccttagccat 60ccgagtggac g 7 1
5<2$€)b1>189 <211> 29 <212> DNA <213> Artificial <400> 18
ttgactcddy. ttattcatta tgaaagttg 29 <210> 19 <211> 27
<21Zzn-DNA <213> Artificial <400> 19

ttaactcgag ttattcatta tgaaagttg 29

71

10 <210> 19
<211l> 27
<212> DNA
<213> Artificial
<400> 19
15 aattggtacc gggacaaaat ggatcce 27

<210> 20
<211l> 27
<212> DNA
20  <213> Artificial
<400> 20
ttaatctaga ttgtaactat attatag 27

<210> 21
25 <211 31

<212> DNA

<213> Artificial

<400> 21

aattggatcc ggggcaaata aatcatcatg g 31
30

<210> 22

<211> 29

<212> DNA

<213> Artificial
35  <a00> 22

aattggatcc ggggcaaata caagatggce 29

<210> 23
<211> 31
40  <212> DNA
<213> Artificial
<400> 23
ttaactcgag attaactcaa agctctacat ¢ 31

45  <210> 24
<211> 31
<212> DNA
<213> Artificial
<400> 24
50 aattggatcc ggggcaaata tgtcacgaag g 31

<210> 25
<211> 34
<212> DNA
55 <213> Artificial
<400> 25
ttaatctaga tcaggtagta tcattatttt tgge 34

<210> 26
60 <211> 26

<212> DNA

<213> Artificial

<400> 26

ttaatctaga agtaactact ggcgtyg 26
65

<210> 27

<211> 44

<212> DNA



aat t ggt acc gggacaaaat ggatccc 27 <210> 20 <211> 27
<212> DNA <213> Artificial <400> 20 ttaatctaga
WO r@baeshat attatag 27 <210> 21 <211> 31 <212>PONMAL2004/000911

<213> Artificial <400> 21 aattggatcc ggggcaaata

Z?tc?tcatg g 31 <210> 22 <211> 28 <212> DNA <213>
tificial <400> 22 aattggatcc ggggcaaata caagatggc 29

<2192723T<0 3 31 <212> DNA <213> Artificial 24088 23

t t aaek6438 sditaacd caacaget ehataiagtmadd <210> 24 <211>44

31 <212> DNA <213> Artificial <400> 24 aattggatcc

Sggqgggaﬁﬁa tgt cacgaag g 31 <210> 25

<212> DNA
<213> Artificial
<400> 28
10 aattccatgg ggtccaaaac caaggaccaa cg 32

<210> 29
<211> 31
<212> DNA
15  <213> Artificial
<400> 29
aaaagtatac ttaatgtgat ttgtgctata g 31

<210> 30
20 <211> 44
<212> DNA
<213> Artificial
<400> 30
95 ttttgtatac tggcagctat aatctcaact tcacttataa ttge 44
<210> 31
<211l> 27
<212> DNA
<213> Artificial
30  <400> 31
aatttctaga tttttaatga ctactgg 27

<210> 32
<211> 31
35 «212> DNA
<213> Artificial
<400> 32
ttaatctaga cgttacgcga acgcgaagte c 31

40  <210> 33
<211> 41
<212> DNA
<213> Artificial
<400> 33
45 aattaagctt accatggaca cgattaacat cgctaagaac g 41



<211> 34 <212> DNA <213> Artificial <400> 25
ttaatctaga tcaggtagta tcattatttt tggc 34 <210> 26

WE2hin61888 <212> DNA <213> Artificial <400> 26 PCT/NL2004/000911

10

15

20

25

30

ttaatctaga agtaactact ggcgtg 26 <210> 27 <211> 44
<212> DNA<213> Artificial <400>327 aattggatcc
ggggcaaat a caaacatgtc caaaaacaag gacc 44 <210> 28
<211> 32 <212> DNA <213> Art@lRims a| <400> 28
aattccat gg ggtccaaaac caaggaccaa eg 32 <210> 29 <211>
31 <212> DNA <213> Artificial <400> 29 aaaagtat ac

t t dat gAgadiont dfgiTpCIRAILg CHNPTSNEGEY i geaome tha hasHmyiatigi 2

<2 ]gg’r?e cAo{iltnlgfﬁl)rCal pall‘!)tein that is essential for infectivity of the pneumovirus, whereby

the mutation causes a virus produced from only the viral genome to lack infectivity,
and whereby the virion comprises the protein in a form and in an amount that is

required for infectivity of the virion.

2. A virion according to claim 1, whereby the pneumovirus is a Respiratory

Syncytial Virus.

3. A virion according to claims 1 or 2, whereby the gene codes fora G attachment

protein.

4. A virion according to any one of claims 1-3, whereby the mutation causes the

virus produced from only the viral genome to lack the protein.

5. A virion according to claim 1, whereby the mutation comprises deletion of the

sequence coding for the protein.

6. A method for producing pneumoviral virions, the virions comprising a viral
genome that has a mutation in a gene coding for a protein that is essential for (in vivo)
infectivity of the pneumovirus, whereby the mutation causes a virus produced from
only the viral genome to lack infectivity, and whereby the virion comprises the protein
in a form and in an amount that is required for infectivity of the virion, the method
comprising the steps of:

(a) infecting a culture of a first host cell with a pneumovirus comprising a viral genome
that has the mutation, whereby the host cell comprises an expression vector which
directs expression in the host cell of the protein in a form and in an amount that is
required for infectivity of the virion; and,

(b) recovery of the virions from the infected host cell culture.



<400> 30 ttttgtatac tggcag 44 <210> 31 <211> 2 7 <212>
DNA <213> Artificial <400> 31 aatttctaga tttttaatga

W@ LASHEIRL7 <210> 32 <211> 31 <212> DNA <213> PCT/NL2004/000911
Artificial <400> 32 ttaatctaga cgttacgcga aegegaagtc c
31 <210> 33 <211> 41 <212> DNA <&13> Artificial <400>

33 aattaagctt accatggaca cgaltaacat cqgctaa c.g 411..

A viri dhmgthod g5 %R_%ic e GCYSf’Fﬂ? yst??‘@“eg ﬂrgﬁatﬁﬁtégléﬁ‘?é Hs infect
t hadhe BagiroMUfidt ARt cell RuBurg @§ro6 @@l B tha@kodecopipdisik fthe steps of:
that is essential for |nfect|vit$/ of the pneunoyirus

whelk Bipviding tmatssiand ROt SEISRe oF MPTG GRPISSFiEN Uiccdds FRishIgRtty

the vifabsQBaROHE nb@ ckipek infectivity, and whereby the
Vi rion conprises th_et rotein in a formand in

] a an . .
anpunt) avirt 2enemieRiAted hatr mpRYLRiAgepg cQsing fRea Piofgiphat 1s
2. A YLLLOR fcﬁ‘fﬁl%\m% e diRitF bBhEpAeumdDBE L ReleBP the mutation causes
pneunovirus 1s a Reéespiratory Syncytial Virus. 3. A
vi ri on virecerdiasd fiom anlathewiral ggpone togkiafctivitie gene

oS i AR ARt M4 cmer e
nmut at voa pcateisgsindhe vi rus produced fromonly the viral
B RTR SR OB B oL BB SR
t he sequence coding for the protein.
8. A method according to claim 7, which further comprises amplifying the virions
produced by the second host cell by one or more further cellular infection steps
employing host cells which are the same or different from the second host cell.
15
9. A method according to claims 7 or 8 wherein the viral genomic RNA is
transcribed from a viral DNA copy that is under the control of a bacteriophage DNA-
dependent RNA polymerase promoter and whereby the host cell is provided with an

expression vector which directs expression in the host cell of the bacteriophage DNA-

20  dependent RNA polymerase.

10. A method according to claim 9 whereby the bacteriophage DNA-dependent RNA
polymerase is the T7, T3 or SP6 polymerase.

25 11. A method according to any one of claims 7-10, whereby the pneumoviral

polymerase enzyme complex at least includes the L, P, N proteins.

12. A method according to any one of claims 7-11, whereby one or more further viral
proteins is a pneumoviral matrix membrane protein, preferably the M2-1 protein.

30
13. A method according to any one of claims 6-12, whereby the pneumovirus is a

Respiratory Syncytial Virus.



6. A nethod for producing pneunoviral virions, the
virions conprising a viral genone that has a nutation

w0 pood/ogepe coding for a protein that is essentP@l/NL2104/000911
(in vivo) infectivity of the pneunovirus, whereby the
mut ati on causes a virus produced3®romonly the vira

gen o lack infectivit d ereby the.virion..
QomhT <A sgp e 1y o PO R HhakO aie (ige for e
i S petgin thaths beential fee Gifbativity isaf gehdreoding fobH G dtfachniamit prockin.
conprising the steps of: (a) infecting a culture of a
first host cell with a pneunovirus conprising a vira
genosre ARainpbdsort doehphkih@h vRidn aBEIRBYh Afdnb S ElaidRl 15, or
conpri ses an expressign vector Wﬂjfh directs _

&x pPRgERRA 1 4imethad pydefinedeinany, pne f&laims,pd frandsg phagmgpytically
andaddBptable 34BENt that is required for infectivity of

the virion; and, (b) recovery of the virions fromthe

i nfected host cell culture.7. A nmethod according to

cl aign Gysarerahon 4senmagy HVdrle 6 clah@d 1-5 Sor¥REMati@acture of a
infect the culture of a first host cell culture, is

pr oghgeieemertidonthe provendomprticginegyt efpernsimpeirad fnfeqtign.
1providing to a second host cell one or nore expression
vectors which direct expression in the host cell of:

i) &7.viAake gpsprdiniggo R 1 G dhe thedicamentis atreparation for drdragasal
codi hQ: .g protein that is essential for (in vivo)
infg%%?&lg?ﬁBf t he pneunovirus, whereby the nutation
causes a virus produced fromonly the viral genone to

| ack,infectivity: 1ii . pneunovi r.a ol yner ase. enzy
contex SrbSLibY Br bievs AR ARG Bt  BReEF e Ffith B8 methos
1Pr ot@nhprisingathélsterf bf adatihisteririgrtq a ksiiges @ compoditimitcoaptibing a virion as
wher, e the virigns. are_produced, 8. .A nethod

aCCS?fbmyeﬂgl TH P AT FFHS L 141 3R %&C%Wﬁrnr%gt or treat the
anplrféeyibAlg t he virions produced by the second host

cell by one or nore further cellular infection steps

enpl oyi ng host cells which are the sanme or different
from.t hg nfe@oANdcdi@inh td@im 18PwhdeiBhd \@rnpR6iGEOH fiadhidifered
claims 7 or 8 wherern the viral genomc RNA is
20y abié@n3spH from a viral DNA copy that is under the
control of a bacteriophage DNAdependent RNA pol ynerase
pronoter and whereby the host cell is provided with an
expression vector which directs expression in the host
cell of the bacteri ophage DNAdependent RNA pol yner ase.
10. A nmethod according to claim9 whereby the
bact eri ophage DNA- dependent RNA pol ynerase is the T7,

T3 or SP6 pol ynerase. 11. A nethod according to any

one of clains 7-10, whereby the pneunoviral polynerase
enzynme conplex at |east includes the L, P, N proteins.




12. A nmethod according to any one of clainms 7-11,
wher eby one or nore further viral proteins is a

w@r@siemds al matri x nenbrane protein, preferabPgI/ND2004/000911

M2-1 protein. 13. A nethod according to any one of
clainms 6-12, whereby the pneunovirus is a Respiratory
Syncytial Virus.14. A nethog,according to any one of
claims 6-13, whereby the gene coding for the protein
that is essential for infectivity is a gene coding for
a G attachnent protein. 15. A conposition conprising a
virion as defined in any one of clainms 1-5, or

obt ai nabl e i n_a&tihet hod as defined in any one of clains
6-14, and a atimateutical ly acceptable carrier. 16.
Use of a virigngg ined in any one of clains 1-5
for the manuf ¢& —edi cament for the prevention
or treatment 8 \o.ral infection. 17. A use
according to &l t he\medi canent is a preparation
for intranasak & n. 18. A nethod for the
prevention orzt seat merft  of pneunovi ral infection,

t he=met hog : Lag & he st of admi nistering to a
sulMpect =& Cb n conpriskng a virion as defined

i P, ;% 2-5 ” N effective to

e _gnfection. et hod accordi ng
ei n @he conpos 5 admi ni st ered
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