WO 01/ 36651 PCT/ GBOO 04415 1 PREPARATI ON OF HUVAN OR ANI MAL HERPESVI RTTSES
Field of v%}@é Qgienti on This invention relates to the field of viruses and °
mut ant Vi $651 hi ch can be used for or in vaccines or RGHGBMMM4ISe| i very
to cells, anong ot her purposes. The invention also relates to nethods for
their production and manufacture, incl udi ng cell cultures adapted to that
pur pose. Background of Production of virus nmutants
requires a host cell - P1t3|f:';§zr;\e capaﬁgmogkﬁ5%ﬁﬁ?&svﬁ”5ﬁ§gation of the
virus to be produced, and it is known to produce viruses for vaccine and

ot her purp?__s«?ipgm ﬂ a% of a variety of cell lines. Many of these, e.g.

Vero cells i mMmmortalised cell lines, having a transforned
phenotype. 15 ATRERInleHEHM rémbé W el Rl bf WRREs bRE MAsM Wr%sé@ SwiidPcaligs €
described in 92/ 05263 (i munol ogy Ltd: Inglis et al) and WO 94/ 21807

( Cant ab £ Ph&F9fh fager In) Yageings ogoraggne aﬂareWntocg lsoamggeqt @it ptapose(swmze) J

Virol 66: RRemibh Sbo ftstes ta\/ﬂie‘ﬂ%bdkf?@kth@argﬁ%c 1&?3 ect it é:fa[)c%? ‘c?lu%g ?tlon

of infectious new virus particle rom

vi rus, and cultises affaptpdyto theg pipese.o be cul t ur ed on cel | Whl ch have been nmade
reconblnant so as to be able to express a heterol ogous gene, e.g. a

her pesviral gH gene, having the corresponding viral gene function. Further
exanpl es aBackgroand ofithAlGnveartiadc267 (Cant ab Pharmaceuticals: | ngI is et al).

The cited publigati ons SO exanpl es, of t hods for such
reconbi'hant cel %dé{% G%J Vértuﬁﬂ'?”temfﬁg%g Al h‘Pﬁischﬁé‘P ‘Helf@Qﬁblﬁr %Q{“’PQ)
provi de tr prpagation oamemﬂdus w\be @Fodudéd, \an8WGE kdowr tbroBEREVIKUES f&%@é’rﬁe%
Cant ab Phar&zﬁ&utlcal S: lis et al), to act as a source of suitable

cells. It @ P’thfa%%f%S Ny \ﬁe‘(f’é'ﬁty of sebhfinssi damnefrtbesal e (Miesriselsnd

material's &@fimmioRsi drithatoltaied Bl lm@htm&g%fuéhgﬁﬁﬁééphéwdédl ng defective
nmut ant viruses, on cells that are not imortalised cel [ i nes and do not

have a transfor med phenot ype. 30 Sunmary of the invention The present

i nvention pr ovi ﬂﬁn%nég‘RBW%uﬂjraﬁé’l\ﬁrHéésn@r YR Qe %FH Hse &%Frﬁ)r?e%vw%es’

partlcu arly for mut ant herpesviruses suc
cyt onegal o Qi@ésﬂmmg'pﬁ@gmll-tﬂylndlsﬁral)cajﬂdd\lﬂ 21 80 (@iamab RHaema ResLINglis Vi r us

product s a%t%l)”%n” ?r"f‘g:beﬁ;r%steg’ be?r M4 Gl B8 BP357 et sséjq(f,hlecR(facisaeSen%an

conpri se: rovi ,
essential for the productlon of infectious new virus particles from a cell infected by the

mutant virus, and accordingly require to be cultured on cell which have been made
2 recombinant so as to be able to express a heterologous gene, e.g. a herpesviral gH'

gene, having the corresponding viral gene function. Further examples are given in WO

96/26267 (Cantab Pharmaceuticals: Inglis et al). The cited publications also give

examples of methods for making such recombinant celis and deletant viruses. it has

also been proposed to provide transgenic animals which carry such a viral gene (WO
#  95/03389, Cantab Pharmaceuticals: Inglis et al), to act as a source of suitable cells.

It femains desirable, however, to provide improved methods and materials for
facilitating the cufture of viruses, including defective mutant viruses, on celis that are not
immortalised cell lines and do not have a transformed phenotype.

30
Summary of the invention

The present invention provides methods of culturing human or animal
herpesviruses, particularly for example mutant herpesviruses such as mutant
cytomegaloviruses, especially under conditions in which the cultured virus products are

usable for pharmaceutical purposes. Such processes can comprise: (i) providing a cell

)
o
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SUBSTI TUTE SHEET (RULE 26) WD 01/36651 PCT/ GBOQO 04415 2 cul ture of

manmmal i aw cells, said cells having been nade recopy,Gasloshss " espect
of afirs gene that can -be expressed in said cells, said first gene

encodi ng a gene product which has a fupction that extends the cul turable
life of said primary cells, but does not confer on said cells a

transfor ”eq:uﬁ lof @{%ﬁﬂﬁél%ﬁ%rtm‘é%eﬁé %aﬂ%‘eﬂs RRlinPbetnTRadreBombingrt i ect

r econbi nant e to express a heterol ogous second gene of which the
gene pr oducnf a &rsblg@nar that ican denewpeasserh invselll ealle b s 4EN® #NEPIIRG A F&REt ant

virus, foll g?é]}ﬁé% whih (H )a RInERAY thad eﬁeﬁa%' tlhegfi’:MFPlE lﬁ@bﬂs&@'phnﬁk!} éenseput(iii)

meki ng a pri t O ce Fom sali i nfecting said
product i on doe$ hotednferoa md@liaamnmd@qﬂwem’tme M(Ble‘r'mﬂ Sai@u F@'Graéﬁp haé[ﬁd (v)

har vesti ng Vi r r.om J&r

preferably @SF‘%‘%%‘ "SE‘FHI?}Q ’H%"’B%ﬁ?ﬁ?%@%ﬁ%é h\%ﬁé ﬁbiavsgec?\%-c{]syet un ergone

Im)re t han mdtproc{ﬁﬁt lQ@BSII’@!tm ?mmudfwi WItrgthe pm;mbamcabdf)saldbwtantlzﬁfuslddbwedgs or
ess, e.g. Since eir at i ro man_ or .ani m our ce,

eoo o DnerlSpreraoia el hrok sLsid GRItesiuan U skl SloatdioNten bl ford

necessary toyfed Bé‘?«k iv) linfEcting shidRodtictieh sélP@RutEeith & hmtarﬁlhleﬁaeb\ﬁm to be

undergone nore popul ati on doublln%s than this

popul at i on cultdigl| anfhey) hanyestipe Y VYirg Eew s@QrPrPT"?C&@’é P'r"i}ﬁe bgh? BFor?ﬁ?%'tc’ ed for
phar maceut i ;?‘E*eréb%ﬁ'can'téh Gf ﬁEzﬁé Bnrﬁé’r‘?‘%@ﬂs@ﬁl&ﬁ hav%crfd? el ihdefgené Arehas abbut

i nventi on, ere’is provid cul turing human or ani mal nutant

her pesvi r us@!lsponwaﬁw dgut:slmw WQfﬁraéb‘.(aﬁﬁ’le%% egublngsoer 16%8: £iés gigce therdqlafiony f or
exanpl e un @&P GRS én]m‘éwns%l]%tsg'@rcg% éutroetﬂe ‘éHrUéf the] %éﬁ& saltﬁét?%hb'iﬁab| e

for pharnmaceltical purposeées conprises provi |ng ure of
human ar ansome cases temay behécesydry mwmaEMabewb@m@%W@%h@eﬁﬁmﬁ Wit h

and can ol Qepotes poplalP shBGOT IE " By S G HIE PRl

and can one v ene I"ogou uman or
ani mal Qel |60ubfuﬁg‘s Tewspnggeny airuses abn igleﬂegede)e foreedbded foopharhmcelelcai Usene to

support propagation of a nutant virus, preparing a cell bank of said cell
culture, fromsaid cell bank making a production <cell culture, infecting

sai d production puldrdinGerbddimérits, atodrainy ty itteipreseritdnveatian lthare édprovidedbat i ng
progeny nutant viruses from sa uction culture, fo | ating said
progeny vi r Wetad ol cuBpiion BB PEéR‘”@g@”t%mﬁﬁ%esvﬁ%ﬁtP C‘E%fi’(ngé@?(?i glﬁt ein
particul ar &ﬁ&nsgarémgesotes;se&aw?or\éxémgeSuﬁd@f conRRhERE Rtich Al culiedwies f or
sonme reason 1t may desirabl e or practica é useful to d;;ultur t he

||
Vi ruses bn @@Idl-'@svﬁ"@ wsawelfﬁﬁreharmapeélaal( P‘I"'B?Fﬁﬁo ) CORpREISEE \PRRYIdIRgh ¥ an be

culture of human or animal primary cells which can stably express a gene product with
the function of human or animal telomerase reverse transcriptase (hTERT). and can
also express at least one viral gene heterologous to the human or animal cells, for
example a viral gH gene, needed for the cell line to support propagation of a mutant
virus, preparing a cell bank of said cell culture, from said cell bank making a production
cell culture, infecting said production culture with the mutant viruses to be cuitured,
isolating progeny mutant viruses from said production culture, and formulating said

progeny viruses for pharmaceutical use.

30 The invention can facilitate in particular the culture of mutant viruses for
pharmaceutical use when for some reason it may not be desirable or practically useful to
culture the viruses on cells with an immortalised (transformed) phenotype. This can be
e.g. because of actual or suspected oncological safety risks in respect of the use of
culture products from transformed cell lines. Where virus mutants are to be cultured on

35 cell fines for which molecular genetic manipulations are needed in order to provide the
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e.g. because of actual or suspected oncol ogical safety risks in respect of.

t he usewefpi/36¢sht ure products fromtransfornmed cell |ines Vi rus
mutants are to be cultured on 35 cell lines for which ano?(é%gé\‘ﬁmégnetic

mani pul ati ons are needed in order to psovide the SUBSTI TUTE SHEET ( RULE
26) WD 01/ 36651 PCT/ GBOO 04415 3 cell line with an expressible

het er ol ogealistingewith an expréesibleltaiterologodsgbnd InNErdeR that WP Bl line: BarPBGspRI ONn Of
a desired nu%qaéslt virus, .it capq EaEBen t hat such mani pul ati ons when carried
out on noffOPAYRYPP T3 dEsited Mufanh ¥EUs Y, camhgpran Hhat sufl anipuations wWilench ar e

SO  ext engdriiéd bikeén hbieimmediRed @l FMEY Maf ifvblve WuRteSorbldstes RARN! dte B

resulting. reconbinant 5 cells for sufficient economc virus productionto

be achi evetienfe Hebthe¥rierve PAshed|a sullirable ligcerandnribe resulting: recombingnidi ment s
of thes | s kiraiificRAl doohbhid Vi pHifiidri o BR"Rhiel dProf 54 Bgﬂrevﬁ'l% WsfSygr e made

(a) reconbinant in respect of the wanted heterol ogou ene Tor support of
the virus, and (b) al so of extended culturable |ife span, by virtue of 10

their incorporgtd ; t.| . Wi thout, their bein

i mortal i sed o&dog@%h F%'?E%F%%dgmgﬁé%sgw qgﬂrc[u}tldrgﬁéxrsp tg% U?agﬁbl e for
such tr eatheedesired girgsels|age madey(a)atconpinant linimgspechofolheassrited idtefolégoubunan
foetal lu fd | ast..cells well-known, and vai.l a ..as -5 cells, or
ori gi nati vy i #ﬁpéﬁ?‘ﬁ? #fiﬂ?ﬁ Spfea2pd (%)u%]?? aleHlende CPB'F@BJEﬁFF SFP?N‘II}SMM%t‘g. 15 It
i s f:om/enﬂrr]\:einrimiorﬁc_iTaﬁdeOGtﬁe hOERT egemeefunétion, bﬁtﬁbﬁthfh‘eirqfdlirigﬂrﬁﬂoﬂ&@'drgn_
cells: this.can inyvolve grown antjty .of the cell material to be
banked, uhdel erd }éfvegé%ef‘\é\ﬁyegcg‘%%ﬁ?‘fqﬂhs,zu'@heef?ri%vcada%ﬂtm?mte@et i
require aorgindting irolung Abroblastsy Sschedsstiumar 1B hg iB@bld3ecdlt Wel-kibwh 3Rd

resulting cyltures Il ow thejr suspension: pooling the 20 suspended
coll's to e %ME%&? |°9'?§urﬂf f%'BWPEfessgbﬁ@Pbﬁb iBgts] PNt 2% AMAB ToreBkinr e:

gently nhibebiigstav th a cryoprotectant (for exanple 10% di net hyl suphoxi de 90%
foetal calf serun); sealing aliquots of the cell suspension in anpoul es;
and fieezing the aliquots, e.g. in liquid nitrogen. Aiquots of the

nomogencous bagkedfiehichaf Ak o rebalk S bhks B ERR FSHrRHERSSR: SUCh 25
or purity, 25 viabrlity,

production cul ture and/ or characterl zation etc. -
Each al i o5t Canipyelve grving enquantityraf| the isell matenal del be danised,aindeordiegy or der

of 1086 t QA Lofifidr, dMeRINEClaeY! bl S50l UAbiRbY oF ARy wiagal i ng an
anpoul e of the cell bank, thaw ng the contents, and transter into ordinary
cel | cul t'omsingng the cellyf Jbe desulifgi cuitlesst tosallepstheiarsuspensionar poaling the@cesses
accor g¢f ngg jsBeddi dell & ¥hbia generally uniform suspension of cells from the culture; gently-

mixing with a cryoprotectant (for exarriple 10% dimethylsuphoxide 90% foetal calf

serum); sealing aliquots of the cell suspension in ampoules; and freezing the aliquots,

e.g. in liquid nitrogen. Aliquots of the homogeneous banked cells can then be taken for

any desired purpose such as productibn culture and/or characterization for purity,

25 viability, etc. Each aliquot ampoule can conveniently be arranged to contain of the order
of 106 to 10"7 cells. Production cultures are usually made by unsealing an ampoule of
the _cell bank, thawing the contents, and transfer into ordinary cell culture medium.

These or equivalent steps can form part of processes according to the invention.

30 According to examples of the invention, the viruses can be human or non-human
animal (mammalian) herpesviruses, e.g. human herpes simplex virus or human
cytomegalovirus, e.g. those which have been made deletant in respect of an essential
gene such as the viral glycoprotein gH or gL gene, e.g. for use as vaccines and/or as
gene delivery vectors. Genetically disabled virus vaccines and vectors are described in

8 WO 92/05263 (Immunology Ltd: Inglis et al) and WO 94/21807 and WO 96/26267
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30 According to exanples of the invention, the viruses can be human or
non- human ani mal (manmal i an) herpesviruses, e.g. human herpes sinpl ex
virus or YRRHESIoyt onegal ovirus, e.g. those which have beRfrtGBYHS et ant
in respect of an essential gene such as the viral glycoprotein gH or gL
gene, e.g. for use as vaccines and/or a$ gene delivery vectors.
Cenetically, dis ed virus,vaccines, and vectors are described in 35 WD

92/ 05263 (|Q9?DW§F%GV““L‘PHH°%‘%§M%§9@$’)'al) and WD 94/21807 and WD 96/ 26267
SUBSTI TUTE SHEETCLIBInEvAEh subh vitlise3odn beREutOeB @I idbifbb exatnpl¢ Gamean BIRC-5
Pharmaceuticals:, Inglis et al). L 1s, on Leh such viruses .can .
cultured i n‘@"ﬁ&’@“’f‘d}agékﬁﬁﬁb V@%ﬁmﬁﬂﬁ@t r hﬁ%hﬁ?’\ﬂﬁ%ﬂ cw&g;&oﬁ%&ﬁﬁe%%ﬁgal
recombi nantyifplgeRd EREh atd tHeOGHagENR! 0P SAI0 BtHeR Left StHSY mhich Naveabegemmdsuch as
the gH gene, or on other cel t%/pes whi ch have been nad reconmbi pant. for
hTERT and frecombinantder 83BBHANGgioy ithes corgrspanding, r”tfﬁ‘ege'}?xaﬁ’dflﬂéesr Be p[%lsi‘?'far y
cel 1 s which rﬁﬁ;{}é & h2Rd eflokibhddiiffe { £ ifithANay REiubd Alimaie Cgan
cD8+ T-cell'sS ggllzs%@heénn E Hooi ijgerg et aﬁ Jl Im‘run)tl)\{i?ﬁ 165(8 2000) pp
4239- 4245) , T-aelts (descrizad e Hodibpiggeteait J épinunel| 168(8)d8P00) rpntRIBct2dskiand
fibroblasts_ (descri ' iSfi A Dd B34 PP
349- 352) . {oldut %H@%ﬁ%ﬁ%tgﬁ‘g&@%ﬁ%ﬂ%aﬁ%@%%?’ﬁ"gﬁ%rggﬁ%s Sé%gﬁ%%dz'ﬁan 2°so be
used to cul gt Soienge (1988]) 2TOUEB4E]) ppiAas388).whi ch do not require a viral gene

to be introduced intg_the hg cell. Parti I i

i nventi éh can fof @9@%‘8”508?%&'?‘{8580%&68 QEO%E%ﬁaF%ﬁsggg%& n@g}ést? S:Ht rgfe.g.
descri bed i gidna@EGiriiged wHidhhdd Mg reauite BvRal\Gengd talseinrodisediinto thie hobi aell:  Fi gur e
1 shows (1A and 1 B) nucleic acid sequences flanking the conpl enentary
strand of a CW gH gene, to left and right respectively, and further shows

(1Q) nei ghbour i pgrik@st EnBbdiMBNS] dfehe ihliREEN TAAUBN@REMPIBNbE €atige cbut rast he
construction of a nutant virus for culture as described herein, B and the

restricti onfolewsgnd e ferthes dgsqriped & cprrEcHOMNE SBY ACRRBPANIGF YNGR g H
gene for.inggkflon via a cloning vector and wunder control of a pronoter
into prinary cells as described herein. Figure 2 shows (2A and 2B) nucleic
aci d sequences flanking the conplementary -~v strand of a CW gL gene, to
eft and T1ght T BRRRCS INHIY 1A R 1BYhOAE asl QWiehels farkfg Wb esthdistenta
restriction sites” theSe sequences’ can be used in the construction of a

mut ant Vi r ustréndr ot al EMVe ghisgetes do i lefe @int eight mespentivelyh eandeBirtherc shayws §1@les can
be used to neighbouring restriction sites: these sequences can be used in the construction of a

:  mutant virus for culture as described herein, and the restriction sites can be used to

EaS ]

excise a DNA sequence encoding the gH gene for insertion via a cloning vector and

under control of a promoter into primary cefls as described herein.

Figure 2 shows (2A and 2B) nucleic acid sequences flanking the complementary

strand of a CMV gL gene, to left and right respectively, and further shows (2C)

(]
J

neighbouring restriction sites: these sequences can be used in the construction of a
mutant virus for culture as described herein, and the restriction sites can be used to
excise a DNA sequence encoding the gL gene for insertion via a cloning vector and
under controt of a promoter into primary cells as described herein.
30
In carrying out the present invention, the person skilled in the art can make use
of per-se well-known techniques of molecular biology and virology including recombinant
DNA techniques and readily performable adaptations thereof, including techniques
described in the following generally-known works of reference: Sambrook et al,
"Molecular Cloning: A Laboratory Manual' (2nd Edition, 1989) (and its predecessor

ay
(X33
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exci se a DNA sequence encoding the gL gene for insertion via a cloning
vect or ”9‘331/ gr.églder control of a pronoter into primary cells as described
her ei n. ? carrying out the present invention, *the- pé’l@bﬁ"@f?ﬁlﬁed in the
art can make use of per-se well -know% t echni ques of nol ecul ar bi ol ogy and
virol ogy including reconbi nant DNA techniques and readily performable

adapt at i oD Qi ol | Saley I o I |
gengr al | y- Inovrlv,l? “&%‘r’?{ﬂss ég% l'_ lrl'\g?'ggjelén@mggﬁ?%bﬁ&%%bm%gﬁggﬁldéwgni ng:
A Labor atAPyadtibal igiproachhigd EQi Glover), 'Qliecicatite Syrdhgsist (e dsSait); "SUBSETI TUTE.

Vol ecul AP RERBK E80 rartes Tt SEET Tegtsdiubi, o St (s .51 oo

Appr oach' Héraes etlal 3984 rAnimalClelbOultuce’ ¢ed.iRIEreShimdyh 4 986), arfd'd Pridctisal Glide

"Nucl eic , Acid idi zation' s. B Hanmes at at 1985); ' Transcription and
Translat i@MOI?%'%%@'"Q@ﬁgaalésgg,a"l%ﬁt‘emmi mal Cell Culture' (ed. R
Freshney, 1986); and 'A Practical Guide to Mlecular Coning (Perbal,
1984), anong %Fers. Al dioa_umants i n04 udi ng 'pgéagnts and pat ent

appl i cati ons ot @RFUMSNE IRCILFIRG Rateats NG PRIBR APPUGAIANS Gitedherpip AR NERLY hei
entirety. jndQpbeariditlyasfefinck ietheinéRfitetyon Wi || be described wi.th respect to
human cytonegal ovirus. Human cytonegal ovirus (CW) is known as a

bet aher pesvirus which can cause <clinically serious disease, especially in

| munQEompr of gegngubi GCtidle MYERRR! S ol UEBRrEH OWRIZHALEUSo ORI

sequence is known.and I's reviewe M5 Chee .at at, 15 nal ysis of the
pr ot ei n- cetdmegalavituent of t he sequence of human cytonmegal ovirus strain

fo oul ture  oan¥ErRgaBns EINIR todiied 4 BRRheRBA Y vt cor daiss, (100
vi rus andclinicallygeerious. disé¢ase, espeqially, inUSiniyndcdmprbmigeth suljects.R Spaoaipidte whi | e
d i i | ' f I i n. ially i
Cruncat ech b atdperirls B te SooRhel s il SEe RS B ol ei L
CATer oy e TR e B O noe wrrch are.
got essenﬁﬂwggH@sT%tdiWﬁﬁ@L Inyag- ZS‘EF@?Q@ 325%@): %&%‘P&(B% fUe cel | s)
can causeCMwénd ediseatbcombindnt ONA tethnifasctoanatipdiate ahe Okus\Vikd it geronle. and

ggﬁgsdi_ SCJ:grS %ian% q}g ?&7%51164' Ef&t%lgoni: nRrggge?g)t v(\gr];ilet r(1:c(>)r?c%me C'pﬂ%‘é%e%'m a.t 'ng :

production of CMV glycoprotein gH, especially in truncated secretable form, also

describes the preparation of nucleic acids and vectors encoding the CMV gH and gL

ny
o

glycoproteins. US 5,908,780 (American Cyanamid: TR Jones) discloses examples of
CMV genes which are not essential genes but which (when expressed in CMV-infected
host cells) can cause down-regulation of cell surface expression of MHC class |; and
also discloses CMV mutants deleted in respect of those MHC-downregulating genes --
»  proposing them for use as vaccine. US 5,273,876 (Syntro Corp: LJ Hock et al)
discloses mutation of human cytomegalovirus to form recombinant virus containing a
foreign gene. Constructs of these publications can readily be adapted to substitute and
include nucleic acid sequences of relevance to the present invention as pointed out
herein.
30
Example 1:
Cell production
A culture of complementing cells expressing CMV gH or gl can be made as
follows: First MRC-5 lung fibrobiast cells can be made recombinant so as to.express the
35 human hTERT gene. Details for carrying out this part of the recombination can be as in
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2 proposing themfor use as vaccine. US 5,273,876 (Syntro Corp: LJ Hock at
al’) discloses nutation of human cytomegal ovirus to formreconbi nant virus
cont ai ni NYOA1/3665t ei gn gene. Constructs of these publicati 8RI/CBII43di 1y be
adapted to substitute and include nuclelc aci d sequences of relevance to
the present invention as p0|nted out hérein. 30 Exanple 1: Cel

production A cultu C si_ng. n be
made as f ofck Hggke er%&”-l\%@jée' 5%;@% sﬁéﬁﬁsi %p%gcegrg%o i nant
so as to exgifssionh®vo @/mn(cﬁ&lﬂ:@pﬂw Reichi éts afjor Thar resuitigg IERTh s
part of the reconbination can be as in  SUBSTI ’@EEET?Q&?ULE 26) WO

01/ 36651 Pcsxmmd\m%ceéﬁ@nmmdem&“wm&gg P} ARVEOWEg (2000) pp
336-350; esepcially pp 337-8, or as |n application WD 98/ 14592 (Geron

Corp: TR Cech et al). The resultin TERT expressing MRC-5 cell can be
subj ect ed t Guf fragrhants eerd@niDg ALEMY 9 qﬂemqecmgL SEguence LGRS RERY ?’Hlang a

cw 9:_ Séqu§%§§,ea%ns ghgwesgfsgfw‘m‘a%s@&rﬁégﬁ&oﬁ eA%rfles f?x%ét%ﬁ':ﬁ?lggf’e

DNA, I'on 'enzynmes as Indicated 1n Figure™ 1C or
Fi gure 2C r eSpeFlgunel@ respedtivelyo bad isdlated camganwgydal Aftexrrepair efdpaerdoand he

d d b t th
1wt £r ogenplrerhfiertof AhetRsnsiisl ERREGG, &, B Kiiset th S1E fniifodenf BEEmd S°
l#éng cont rghc@wlvaor@wa@ @tpre‘bSRS\ANﬂérefﬁ\lé(boaﬁmudtf l:frder esmiet bf ¥ EMM 1&|hre
- expressin s can nsf ect e
pl asmi d *gnthSVaC?fﬁ\éﬂ %"8"19&9" Irgs%eﬁi‘vgg’t e@e?ﬂEH:la ’iﬁgﬁ?ﬁ'f’g%é@b#?et"s ﬁggﬁig |6n or

zeoci n resi ghdie@ed GEP LR reYRINgG MaPit ahd Gaiitedtdecalls calebtep lim i udual Wey foesul t
is to introduce the gH or gL gene and enable its exg{xfgss En%{p he hTERT
g.

expr essi ng NEMYE ekFaosin rAPIBIERGRIEPRASII ARCENIRY 1orke he resul
virus-i nduc'isbtlg‘%)\trcmuegl"l’ﬁéﬁﬁ c}rlﬁtgéne%ﬂ MbleNEOSPRIsBIoRdn ithH FTERE eRbreésiy

abovenentioned vectors 1nh place of the pronoter supplied in the vector.
Sel ect ed ceMRLC-§ mﬂkﬁ né\temptiveppromoters cluge SINY (¢.8syigisdnucitia) Proieotesst @l f or

product i onaﬁ%. { 095169 lintB! ogbg? hePdodiBhefiorRB feckdinethdcbathe RirRrer ab! ¥

specific~ anti ected cells testing positive can
be retai nedsﬁpmxedmtbeluea;torm of nmutant CW viruses. These cells are referred
to as the conpl enenting

Selected cells showing appropriate antibiotic resistance can be tested for

production of CMV gH or gL protein by use of anti-CMV antibody (preferably specific

x  anti-gH or -gL antibody), and selected cells testing positive can be retained for
production of mutant CMV viruses. These cells are referred to as the complementing

cells for mutant virus culture, and the parent cells can be used as described below as

controtl cells for culture of the wild-type virus.
= Virus production

DNA can be prepared having the sequence of flanking sequences surrounding CMV gH
or CMV gL. The sequences 500 bp to the left and to the right of each of the gH and gL
DNA sequences are given in Figures 1A-1B (for gH), and 2A-2B (for glL) respectively.

3 (These are complementary sequences, and relate to the corresponding opposite flanks
of the coding sequences.) For the gH case, these can be made by using PCR with
CMV genomic DNA and oligonucleotide primers with sequence taken from the left flank
beginning and end, and from the right flank beginning and end, of the gH flanking
sequences - and correspondingly for the gl. case.
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cells for nutant virus culture, and the parent cells can be used as .
descri Qﬁg %W as control cells for culture of the wld-t e virus. Virus ‘
producti A can be prepared having the sequence of f P& §@auences
surrounding CW gH or CW gL. The sezuences 500 bp to the left and to the ‘
right of each of the gH and gL DNA séquences are given in Figures 1A-1B i

(for gH, and 'I?Iés% é&%}{ceg lohn "HeSRfnel (€ bidier %03'(93?1??&* ﬁérﬁ&(ﬁboﬁ%; qlgﬁ@ragr y

sequences, and re he correspondlng opposite codlng
sequencesshpwhpwitlh I(tnet\geercmem) at ﬂeaermercwle lsechasa (BE'P wene geqERcaiunter tbbN

7 Fgglr(n Cbe‘iﬁ" n‘ﬁ@ h%ﬁ ﬁm‘?og%{ﬁ?p% \ﬁmﬁohrglotﬁasrle ﬁega?'}?)ke”g\ffé%r% | ! ef t,

the gH f|prombteg toSfemm @NGEB-encodimgl construes obel used in é(frsttdires @écopribirtatiod 5
SUBSTI TUTE SHEET (RULE 26) WO 01/36651 PCT/ GBOO 04415 7 These sequences
can bé’](ﬁ%d (in order 5 -3" fromleft flank to right flank as shown)
with (between them a reporter gene such as a GFP gene sequence under the

control of a suitable pronoter such as CW | E pronoter or gpreferabl y) an
SV40 or RSV p@@ﬁb?%?'onst‘?ft?%ﬂ?ﬁkg‘gdqﬁ“@ﬂﬁ?écﬁaﬁé’ed@ﬁ%@ AirRatly 1@ 1S 3,388nd n a

First virdmsh®G Qs (td iR8 sesdriinSrE@impitbh 8, of the flanking sequences
can be joined directly to forma second construct to be used in a second

virus reconbination step. 10 After culture in a chosen cloning vector, the
GFP-f L anki ng sggu QEEBL kﬁ}o 0 Lh CW
Vi ruskl na first fdgggr%b'ﬁ?\é;tcﬁ%ﬁng(?gmnéﬁ%ﬁggs +ect [ gan g%quggééessgbe pl aques
showi ng qusedtfar bmnolhgomepbmhnammglﬂm@l\ﬂ\é vird$ s @ first Irecorsbiration séépewitied whi ch
al so sho oW can be
carri od ot ot thofBobd ERsk Ponkl apw oh e S AREmRETRIE G iBPe o

above, t hilenesiame seledted whichatsoshowamo gnomthfdnitbe esrarahtellsl aques (white

pl agues) on the conpleneting cell line. Those clones are sel ected which

show white non-fluorescent plaques on the conplenenting cells and al so
show po gr owt hA @8cdndaecamitiibatioh carlbescarridd ol with itheiSezdnd esnstiuchef flarking t he

exanpl es ge%%hgegl escﬁ/be% a %(/!e qﬁg tff?l'r?eo\)/w h gélgct n fgr non-fluorescent plaques (white
plaques) on the complemeting cell line. Those clones are selected which show white
non-fluorescent plaques on the complementing cells and also show no growth on the

control cells.

20

The viruses resulting from the examples particularly described above are gH-(or
gL-) defective mutant CMV which can be grown on the complementing cell lines as
described but not on control cell lines, and these can be produced and prepared as a
pharmaceutical immunogen for vaccine use by usual purification and sterile formulation
25 steps wityh suitable excipients to give doses in for exambl_e the range 10*4-1078 pfu

virus per dose.

The example described in relation to a gH- mutant can be adapted in order to
form a gb- mutant by carrying out the example in generally similar manner but by the
3t use of the sequences flanking gL instead of those flanking gH.

Alternative mutant CMV viruses can be constructed by an adaptation of this
example, in which a desired heterogene DNA sequence under control of a suitable
promoter is inserted midway between the joined left and right flanking sequences as

5 specified above for gH or for gl. as may be desired. Altenatively a restriction site (such
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gL-) defective mutant CW which can be grown on the conpl enenting cel
lines as described but not on control cell |ines, and these can be
produced ¥ 8V368par ed as a pharmaceutical i mmunogen for WEEEBH@4Se by
usual purification and sterile fornulation 25 steps wityh suitable
excipients to give doses in for exanpl e8the range 1074-10"8 pfu virus per

dose. The exanple described in relation to a nut ant can_be ada din
order to fa§ fhRecyEie) Whighis pot E‘S?Wenareéﬁ'it 'P%Eg gl geneme, Cﬁ%ﬁgrlgﬁo@g

simlar MnAgEaPY Phetehdyend0systRah Kdigrogaieasase frisankd ngegbyimsiigead of
those flanking gH Alternative nutant CW_viruses can be constructed by an

adapt at i on estrespangtingarstrigioa enzyimean the vifalltNAr ed het er ogene DNA sequence
under control of a suitable pronoter is inserted m dway between the joined
| eft and right flanking sequences as .5. specified above for gH or for gL
as may be desi r edfithoAlt tiantatidny ether @xamples iof the inventios qanualse begaried Yt Y SHEET

(RULE 26) WD.01/ 36651 j ' o

ot herwi se p‘r'sé%ge?nch%e Pﬁmggﬁs&ﬁa‘éﬁ%’e?&%ﬁ 6@"%‘? g’éﬂqsﬁ%@g% tﬂoﬁ‘r%@f’

het er ogene, aP atiditdnally hahsforgeiteanstactedewitn sier ged(andiverglbygensi fragn HCMV.
correspondi ng restriction enzyne on_t vi ral W t, A A I on,

ot her exanpP ‘Eﬁls AR SP%{P‘P(%O rszQPg@"gfér 8&%@%“8%?‘%y“é“dg}vhgé'ae Cul ture
OLd'VRC- 5 lclerhd:mvth@% th@tw?/sb@éyn $rmaét>s' gélbfwﬁncﬁsﬁdcabﬁﬁsm;am gdi-ltdmdﬁ?ﬂ:'dé?fain and
additionally transforned/transfected with the gH (and/or ,.qL ene fr.gm
hCW.  Suchéxasmies page ©FsHY Iathett?{ebg?‘&&%ﬁ'eo?-gg%ﬁ'(ea%%/‘g Pe&ﬂg'j 2"‘g‘gﬁ 8§§f§'¥'@ct ive
hCW virus, 48.q9 hd&%{%avd héterogbié efdsdingesnartigbn bEbY ifebsimedulaonyesgpeint  of
its native %H aﬁ In certain o exanpl es made to carry a heterol ogous gene,

e.g. at thesuhtas agfytakifleeti on of the essential gH or gL gene, said
het er ogene encodi ng an antigen or an i mmunonodul atory protein such as a
cytoki ne. Several alternative exanples can be arranged in order to nake
such cells t5 tSevesdloaliepbtive examples cenele \WIMBNISHT IERPIdep 3P yRaka sely aels

SPaeNCS? o RadsicHR HrfhnbRotel WAl TR od GBI SeduBH s CorleS Attt B 25 ¢

protein)*ca rexanpl e y rence to sequences ID"113 and
117 (and Fi §TERY (humspiebinfarass ieversd\DasRriptase protgitiesaprbeCpropided faglexammeCech

et-al), in i ch desgription | S. WEE . A
pl asni d vecpgfe%%%ﬂ?eaﬁ’nﬁ e?ﬁ?éarﬁféé%%éoﬁg n(é'?:q g@%%ﬁ%%%t‘%@ undéeér?¥4zd(;gtr21t rol
20 of a sui {@érbe OoredleTRo@ech étu), newhictegescaptioaral pages Sdlcard! 146 is alsRC- 5
cells (or i nrelg\}ant? rA plasmid vector containing the hTERT polynucleotide sequence under control

2 of a suitable promoter can thus be prepared and introduced into MRC-5 cells (or in other

examples, other suitable cells) by adaptation of known or standard methods.

Preferably, primary cells such as MRC-5 cells that have undergone fewer than about 10
population doublings since isolation can be used for this purpose.
e
The hCMV gH gene is further described, with its sequence, in MP Cranage et al,
J Virol (1988) 62(4) pp 1416-1422 (at Figure 2 and page 1418), and its cloning is
described in the same article from page 1416, col.2 to page 1417 col.1. A plasmid
vector containing the CMV gH gene can be constructed by adaptation of standard
3 methods and inserted into for example MRC-5 cells (that have also been
transfectedftransformed with the hTERT gene) using per-se known standard methods

readily adaptable to genes of interest in the present context.

The CMV glycoprotein L gene has been further described (in the case of the
% guinea-pig CMV) as the product of gene UL115 (JC Paglino et al, Arch Virol 1999, vol
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exanpl es, other suitable cells) by adaptation of known or standard nethods.
Pref er abbyysgesi mary cells such as MRC-5 cells that have gdep f ewer
t han about 10 popul ation doublings since isolation can be use or this
pur pose. 25 The hCW gH gene is furthey described, with its sequence, in M
Cranage et al, J Virol (1988) 62(4) pp 1416-1422 (at Figure 2 and page
14|18)2, antd4(8xs pel 473Wr4(u‘:3).i Accdedingtyl, lzecbrrespoifting awwg;ig@hgh&h%r\?vcp@gl_l@ fdr4 16,
col.2 to . . L. smi vector contajining the gH gene can
be const r%&é @% '503%5? iﬁ’ iaa?gi?ﬁogtogﬁﬁgﬁﬁdﬁe%@gﬁ?&" é%dx‘i’ﬂs’:elfr?%ei“rﬁfo for .
exanpl e MCMY Tovries whichadontzinsethal G101 10881 15t RS o LMt fh@rh?f-é?upaﬁen%ft h the
hTERT gene own standard nethods” readily adapfable to genes

L usin er-s )
of int ere‘é’%"c'i‘ﬁ‘?%gﬁqﬁdégmn%m’@ﬂ al, #¥drotiIRo ) 6Af bhmpt &444-615g epmstinndatlybeen
further dasgigi1oehage Bi1Ehe f it i Fe[H) D duct of
gene UL115 (1C pape BiShe TS?S?XYC%L \%’%cl?a%'fgg%, ep'i€ e Ty e (RULE
26) WO 01P4¥eaiionH@t pagsoti Bh4Mis. 9@))1ang 8)gl genesprepawtipn cap citetiativgly bea

correspo : : .

adapt at i ooafed by Mgl br SRRy RNGR A o SAIRELEaek A Bl

whi ch confaichdhe §@nd)3’ arwis\gf ihesaminaacid sequence carraspondihg toadk HiSgenent  of _
which is described in MP Leathamet at, J Virol (1991) 65(11) pp 6144-6153,
particularly in Fig.10, page 6151. The CW gL am noacid sequence is

avai |l &l e in tHhee ndoductipolf iteegHogeneaandierggl Gésdintd-tte MRGES )celaribgl gene
preparati ativel e, obtained. b dapt ati.on of standard

net hods ués)ffér‘fge%zrib yﬂ#étﬁ é@seér{c)ayoggéag%tgpﬁ ﬁgﬁyf'ﬁé?%re?%eﬁ??ét%ﬁd PeEIns' and 3' ends
of the am noaci d sequence corresponding to ULl 15. 10 The introduction of

t he gH gene and/.or .gene into the - ells can be effected by nethods
anal ogous to t %lg@orwg%tggﬁmdlqrrgﬁ_[qggq Em\zgafw% geligneddypdapiatien pighe of gH-
and/ or glmgoes désceibedinvbfersiited SitedHtir@iasbvly adapt ation of the methods
described in references cited hereinabove. 15 Conplenenting cell |ines such

t_hoselspr epared as indicated above can then be wused to culture hCW nutant
viruses that acemplelmeh@f céliNines$NEF thosé pepaéd %gﬁﬂﬁtéagabc% nWerl6E1€S,
' a

especi al I@/ for exanpl e gH and/ L genes, e. y use or aptati1on of

or g e.9. . _
known cul SEA O RUERCHY muaRaYruse it e delefant inoresret of & spmrespoading
descr i bedgdneror genes, especially for example gH and/or gL genes, e.g. by use or adaptation of
known culture methods for human cytomegalovirus on MRC-5 cells, as described for

3 example in MP Cranage et al, EMBO J, (1986) 5:3057-3063 (see esp. page 3062 col 2).

I~y

Further examples of CMV sequences useful in the context of further
embodiments of the present invention are present for example in the complete genome
sequence of human cytomegalovirus (human herpesvirus 5), strain AD169, submitted 6

2z Dec 1989 to the Genbank database where it is available at accession reference X17403
(NID g59591) (version X17403.1 G1.59591), bases 1 to 229354, (M Chee et al).

Further information about CMV sequences is available in MS Chee et al (Curr.
Top. Microbiol. Immunol. 154, 125-169 (1990)); and in AT Bankier et al, "The DNA
sequence of the human cytomegalovirus genomé". DNA Seq. 2 (1), 1-12 (1991).

3e Alternative cell substrates for cuiture of CMV ihclude primary neuronal cells (I
Kosugi et al, Acta Neuropathol 1998 96: 239-247); and primary retinal pigment epithelial
cells (RPE) (B Bodaghi et al, J Immunol 1999 162(2): 957-964).

Non-human animal mutant cytomegaloviruses are also within the scope of the

present invention and their culture and preparation and use provide further examples

3 thereof, e.g. for their use as model agents and vaccines for example for study of the

[
3]
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20.exanple in MP Cranage et al, EMBO J, (1986) 5:3057-3063 (see esp. page
3062 col Zep1dddkt her exanpl es of CW sequences useful in sGest of
further en%o Iments of the present invention are present for exanple in
the conplete genome sequence of human cyf onegal ovirus (hunman herpesvirus
5), strain AD169, submtted 6 Dec 1989 to the Genbank database where it is
avai | abl e at pﬁﬁ&@@sw{her RirR4re eeBmEddidiRs: (19} BxamPad Hefetives gmnea%éleg@vl

Gl: 59591), bases : Furt her informati on about

to 229354, (M Chee et al).
sequences is(wvwn@ﬁma%ﬁfé@watofme Q@V.QL p from @PEMVANd qUiWE®B! .

154, 125-169,( : J i u he
human cyt orresg"gt%@\g/%rklhjss m%g%oré néé‘“ﬂﬁiwgégﬁe g&r{%on?ﬂ-q%% P)% ﬁg'3g’ﬁ%\l%t]g¢“rqgt ive
cel | subst r agere i$ describéd andavsiatdsionithecbasikeofplQ Raglino etalr Archl Viok 1839 144(3)
Kosugi et_ al ‘?F‘éf?z Neur opat hol 1998 96: 239-247); and primary retinal

pi gnent epi th&1 1492 cell's (RPE) (B Bodaghi et at. J Inmunol 1999 162(2):
957-964) . Non- hunduataainvinmsées car aatmadet aucegiingotel thel pessent imvaritiva sof dshiorcatrge
scope of the resent .invention an heir cul.tyre. and epar at,i.o use
provi de f ur t 9IS ASMFHIUE: eOh 8} 8BY 1096}5%_Wq=y5rlnqlfﬁg?tf '%§Be‘gécaﬁ%gfpba€6é Tand
vacci nes f or(CaxebiPHarhateutitals\SOingis et afUidT¢ahlbdusddilo TddiiLdendé o W%et

01/ 36651 PCT/ GB00Q/ 04415 . 10 pat hol og‘)(/) of the human cytonegal ovirus:

\ LO | . nun L or
exanpl e a de$eit £itReE by it-Heaoppgviuwetipdpehadmipigisringtheaies R thacelbes Bat B t he

GPCOW gL, genidheldaR e SREMSNA tHeldell Hi® Qhteniitatb@bs Bark 6 the pFERERL inRHEGHT nant
wi th the cortrespondi ng GPCW gene. The GPCW gene is described and

avai | abl e on the Busi sulsire Jof Paglanner enigel trreesvivises| e.goglisabled3ymutant p
447-462. Mt ﬁé?ﬁes\(llrﬁéé?éancﬁé'cé?ﬁed'&ﬁ%n_aﬁﬁ%rg 'céig Mﬁcﬁ Mep&e%ﬁgﬂéde! H&g&ﬂ&héﬂﬂ SO
as to carry genes as vectors, e.g. in any of the ways i1 ndicated In

speci fi cat i 030 aa0o@EPREY S Mirst genarthatexiends theweulturgbie dfe 29a a chgbens setondigene, and
can be used i . s gl t I D= Vi or = VI VO
nmet hods of aéd i %?és? éﬂeﬁgfé?ﬁgh%?}r%sgffgé tcHg&JSéé'l Iﬁ{seoaﬁ{?aﬁxg‘ﬁégs i\éh%%eguesr?g)ﬁgan be
expressed i nvachirexal dene aklh@nctorteliipl ated as part of the present invention.

Thus cul ture of nan _or ,ani nal esviruses, e..qd. disabl ed nutant.
her pesviruses, ca eb%reﬁ‘%ﬂl qugg@o&{f:ﬁé% ‘Bﬂ\f?'#éif} r%‘@"fbg"%gi‘/@ﬁeﬁﬁg BEXACITAN
reconbi nant cell9 ans ptepamtipnethereaf, fandThetyedselot thelr cenétrrton ahe tHeirqubdudtia)| e
life and a chosen second gene, . €. 4. e derived from, virus to be
bl ured. i BE eSS 5 e et dindisdie, Sl Mrenten S scahBd GoclEationadnt ver y
to cells.  variations readily performable by those skilled in the art: the present disclosure extends

22 to combinations and subcombinations of the features indicated or descibed herein or in

the appended claims. The publications mentioned herein are incorporated by reference

in their entirety for all purposes.
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The present invention further extends to reconbi nant viruses and
reconmbiweri/éésel | s and preparations thereof, and met hodspdfEpbdifasis
construction and their production, on the basis of the pr esent alsclosure
The invention is susceptible to nodifitgati ons and variations readily
performable by those skilled in the art: the present disclosure extends 2a
to conbi nELABME and subconbi nations of- the features indicated or descibed
herein or in the appended clainms. The publications nentioned herein are

i ncorporated by reference in their entirety for all purposes. SUBSTI TUTE

SHEET (RULE 267 mmbsﬁmﬁmn@mme%éms %.chqeﬁdd}«{&s Yiy provitiig W eeiet
cul turing esvirus rises: (i) providing a cell

Shed it AR | |
cul ture ofiyg ?’Eﬁ’aﬁ? REPgrY Els: §a’ds°$f§lh% Q@W?%rese@ﬁinﬁafde respestrbi nant
in respecf amrafgemefmésbargeeaexb&%he&aﬂ shif M@rﬁa?&%%t igané &ndodi ai d
first gene enco%n}g fn oduct which has a function that ‘e te% S the
cul t ur abl Brodpgtaviie §§$g HP?tE’Erti)atc@?tq’@S thatcultyrgble lifof sajd frsmanncellsi butcel | s a
transfor Cridtle |

e e Sl ot 8 RS RUI ShSBLR A, Mheflh Ea R IR

reconmbi nant and able to express a
gene pr odb%%" méd%lé%ﬁoﬂwaﬂha%ﬁﬂeéw express aﬂnetan@ommgamd genentf wtacrdthesut ant

Vi rus, ﬁédl\ﬁ.g f cul t (| 1)
maki ng a %éo uc g[iullcg%s é:ée rpd E&t rv@t#ﬁ@%})éﬁ Q%t’o?\ Ofﬁ%d%ﬁﬁs?t WH? 48 sai d
produgtiobycell culture WI t h a rrut ant herpesvirus to be cultured, and (v)
harvestin | roduction culture. 1J 2. A nethod
accordi nggig g}’e@g% }félf%%eroilgﬁbt%%!aa’é@ﬁee product of said first gene has ' the
function (i'rf) makingreepradection celf s@tutefmscsaidmeabank 3. A nethod according to
claim1l, Lh the nt h swr s . a es 20 si ex virus or a
human cyt 'ﬁ]fg té‘glslal?spng Iction ﬁé[fﬁr@ H\“f‘?@tF ?"é’i"%t‘ibe ng’(@ And he

heterol ogwsawesimg(br@mwrssﬁOMIslaiaﬂprocﬂfbﬂ@n ogreped for the cell line to. :
support propagation of said nmutant virus. 25 5. A nethod according to claim

4, whétein the second gene is a viral gH gene or gL gene. 6. A nethod
accordi ng2t o cAahethdd aedbediag B Elbifn PrWREEN tREgbSe BicBuStedRaldefst dePBhas

the function of telomerase reverse transcriptase.

3. . A method according to claim 1, wherein the mutant herpesvirus is a herpes .
20 simplex virus or a human cytomegalovirus.

4, A method according to claim 1, wherein the heterologous second gene is a viral

gene needed for the cell line to support propagation of said mutant virus.

3 S5 A method according to claim 4, wherein the second gene is a viral gH gene or gL
gene.
6. A method according to claim 1, wherein the primary cells are selected from

fibroblast cells such as MRC-5 cells, primary retinal pigment epithelial cells, and primary
¢ neuronal cells.

7. A method according to any of claims 1 to 6, wherein said primary cells have
undergone not more than about 30 population doublings in culture previous to the
introduction of said first or second gene into said cells.

_

A

SUBSTITUTE SHEET (RULE 26)




fi-brobl ast cells such as MRC-5 cells, primary retinal pignment epithel i al
cell's, angoRise@iy sa neuronal cells. 7. A nmethod accor dippg:dgsesisys ©

claims 1 to 6, wherein said primary cells have undergone not nore ?han
about 30 popul ation doublings in culturg previous to the introduction of
said first or second gene into said cells. 1111111 111111 rill SUBSTI TUTE
SHEET (RULEG 26) AVRuht BRRTHOREHIEBOblSoodding to dny@ticiaticiig 4. pr oduc bl e
by a nethod according to any one of clains 1-7. A sterile pharnaceuti cal
formul ati on conprising a nmutant virus accordi ng to claim8, together with
a phar maceug i cal A Ystdfi€ BRAMRICBURSE FdRinBRtion EdmpliSig f rndRADS akebidihg to
according to claim@8, in the manufacture of onposition to deli ver genes
to target cedims, éogemewtbapharrm@smqaﬂ)s@cﬁcaptabhetxglp@ntsubj ect to deliver genes
to target cells of said subject, or to stinulate an inmune response in
said subject. 10 11. Use of a ceII culture as defined in claiml for the
manuf act ur el®f Usergb asmitantvirug accotdireg hm‘claimdblin theuharwfacture oflefcompdsifion tol ai m

1, wherein | | s of i d ure are m fi brobl cells ,and
rve beon riaiueTasRgs B el Sl SRS o RS oS s Bl Ek Rl Gtk 8715
gene of hun@ryetydliemegsd eubjedtsor td stimuldte aprirachiuné resporde ihsa@subjéct.

cytornegaloviruses. jiitiiitiitiiititiiuiijiii ~ S SUBSTITUTE SHEET ( RULE
25)

oY

L

_n_._

10 11 Use of a cell culture as defined in claim 1 for the manufacture of herpesvirus.

12. Use of a cell culture as defined in claim 1, wherein cells of said cuiture are
derived from fibroblast cells and have been made recombinant so as to express hTERT
gene and an essential gene of human cytomegalovirus, for the production of human

15 cytomegaloviruses.

[T
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