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relﬁ Jnré% EQfeEtthL 'E‘ﬁ“r‘_tlﬁ‘(? g]‘?'ec%g%enﬂ]:alﬂ% Qx?tﬁa%ﬁ%gn PlfCI\X\pﬁlfecuon and

I nvent i (S)I‘] are use rougﬁout the

entsype@ |letheillal @ii- anfibroblasit-deriveldiviress waefinqeded vtk vaviie,
contc%ntrahg’ncsh I Cal UE‘Y‘ﬂ) dr%mhlxafl ?n?ec‘ it Su(g'egegm[; 5glﬁgEQ?ﬁéﬁal cell-
or ﬁh’rdilmﬂg/h\&BI\ lrhs panuctldfse» eRE prchatamvmfhntllfpé)hlm) @nd firah concentration
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the practice for testing o{ the present invention the
preferred materials and net hods are descri bed herein.
I n describing and



clai mng the present invention, the follow ng
termnology will be used. It is to be understood that

W b@9ner1ds nol ogy used herein is for the purposeCDS2008/079494
descri bing particul ar enbodi ments only and is not

wash&dt @netadit @IPPBS il bVirHN DafsbOhitd QNS the A W rhdled Bl S
speci fication and the ag pended cl ai ns, the singular
&

detgrigingghe: rglatlve numbersof particleg atiached| to Hie c51|lsu Ader np@feg.f ghstcslls were
Smﬁéﬁlt@§73°¢ R 2GABLAR tHelvaia ér)ﬁ’ydvmoﬁ% Gt Qb n@ Whfire WO were
for exanple, reference to "a ce = el dde
removddiytdR T Avitrypdin trgaoment. interialize| virs! ANA \tetsesulbsemently doufied by
mMQ§n% herein when referring to a neasurabl e val ue
as an anount a tenporal duration, and the I|ike,
i s Higanb. Mpdehoanpfabs ARAE 1tansea ptofne B BNV bodduced in

. f ly 1%. i1l
epltr{q ?pellg V?Grrsuasbflbb?(oﬁ &‘ﬁ?\?egmtaﬁréiﬁig gtép(e{%tfa? e%st{)gfﬁt 3%9 giilelgedgﬂly
regulawd gdnleﬂa‘lﬁ ledrd Oalppwmlptplm\BiUDIfﬂ&ﬁ jzbi‘dBA[b)@Jl_dBS(Np(ﬁﬁﬁﬂl)

relambfi,l&?&gqséb um-lt:!gcglro¥1 :(?f.gﬁpzfr‘n‘g%ﬂ éﬁtﬂ% W%%é{glg?%sl n "by r%ﬂi alme RT PCR.

The' ggﬁ@w&skbd add l@dﬂﬁ@dwth@tbﬂﬁﬁe"b@ﬁtﬁ@s@*@“mmw 0b poy.efigr to
gener al introducing virus into cultured

Paﬂ@gmeéls BHatpht &dwmb(fdtﬂ& MRS me%tr?aﬁuefme&ﬁﬁm fapihy

md&@(ﬁ B} fit- '1 B&a Elhlféd/ INNE 0B 9521) Gﬁk L&@B%egﬁgte @}’rltﬁétzﬁle% (WAEQ' n
he cells in accordance MAt net ho known

NM\LW@ B Bginsarisraanaduped protaimt4 BFlaH. dﬁ?‘s@%ﬁrIT)nvwmticelerraipthehosis
viral ﬁﬁ%g erle Rb B0 rBen @a‘{j f&%&&gh?h%ﬁ%%&dg ES}e% ﬁaqcé? in B cells

nvent v condi t1 oned
3 (rtiﬁ NMopeapa]. @lmd eiﬁPéouEieige@stset@b sub-family 6e(CFAR/MRB), steapper 3
18% ﬁ&4&ﬁ3ﬂ%éng the conditioned CW for the production
a vaccin Bi onol ecul es” i nclude proteins,
poplypeptldes nucl ei ¢ acids, |ipids polysacchari des,
DEﬁan@a@&ﬁ&HHﬂ@%O‘thlGLDSTRA@ﬁ%ﬁﬂéIB@ﬁ@}ﬁ@ﬁﬁhonnlogs,
COI’Umg tgrsmsr n{jn ll‘levl % (Esﬁn RLERe cts o%le )lé:slé th[e tion are
refers. genera Q; en fr VIR g organi sm
useamcbughmmnheupebefﬁcanommrdojlzlmasi Unim#ldeﬁmqlsatl(erwm @UItetchnieal and

.or."cult "), "pri
sielifi G F Bapipheve e Bt oG o e Py oge o
ordinfir§ Rkidllin Ofega% ﬁﬂ(cﬁ)hebef/dn[l&x pdi@ink.i Algioughiguhdibisds an(Amatcnals

i el 4 G TR P SEL B TR B S o
preseROARV dbod. §H Rerredhateri SARI £ SledestribbdReréi Clh@@ichdlﬂo and
resi dues of the COdlnﬂ strand_of the gene and th

claipping thepregasinyintiphdhhGHo v B itHEInetaey gl ?%@Heltgeﬁ?@em’%ﬂ%d
thatE{ﬁeethhthgg&%'@ h¥¥eit s RF 111%?)%0%@ %@meg %arllEﬁlﬁlp@xQJoHM%n}é
codi ng region of an nRNA nol ecul e which is
mﬂp@@@@é@ﬁmﬁvd%Mahebmﬁﬂﬂion of the gene. A "coding
re an nRNA nol ecul e al so consi sts of the
nu%ﬁ%@##@é resi dues of the nRNA nol ecul e which are .
matAshesed inithik sizeai figatidn-aod dereppasdedeiaiok. the singitarfiemsRA “an
and 1ee nlélu%e ggﬁll P&er%r(t?ﬂx%’l gtﬂl\ ?%fn &Jl@f&ﬁ'&%s%‘a C?\ggé qhg{] for
e coding region nmay t
examlptel mﬂseemucd Eaaceil dmclluemachoeﬁ;inamma‘swondmng celgs. am tlhohke
acid reSJdues mhlch e not ﬁﬁesent

pro t‘%tfoﬁl & gaediéﬁr%\\ Imggsljlfaé) \ é'aﬁue wgia as an amoum da

temp &3 dli@Hn] dhdahdiiiiat Slnlibaﬁl)mﬁlﬁdonﬁ)hsg rwa;hms;equﬁexme/) or ilO" 6. more

-6 -



The terns "conditioned virus. " cell type-conditioned
virus." "conditioned CW" or cell type-conditioned
W@/ 0saser to CW that has been propagated i nP@EI/US2008/079494
selected cell type prior to its use in vaccine
prefir €L Aen hdregRERE0H10€, Whd Jhntlh?re B}%tfel?pdjy%:t@ e5GtdnP e
herei n. These terns are intended be anal ogous to
spet:rﬁéd ¥ &lEPnas Bush AR ioRBEC ARIIPRITRIC O mrfq,rm Hediselpsse sneghods.ur e
Me oYt} Wb Gk, PRfdphEHnET abfldro HP 0P anGfirlearlohPe
has been gr O\Rn@él':l d %%ng#leﬁo\z}e@ ém\dlxghlogha"é)grf?cg!ohs
“prepagpore mnd “erowitiEctronssd prt@dlme@bwwtdnetocreﬂet ® thdh@merblprocess
o] u I [ [ es
ofig*rsm@p;rgg@go &g&ﬁ}pe A8 drXn@iink O1STRE WAL (FRE RIERAS
perviitting the g7irng foaepligate @hdmsltipty \\ml‘mu&let:kitst lnlwaeorbfeleﬂwgh owthods
wel]'ﬂpcﬁw?t% v?r% ggtscaﬁh lmeﬁx}éﬁ%ll l?ﬁlg %ta f r?exﬁregme%ertgrmnstéllgeg%scd herein
to nefer @ thé tte;r efdhd mnettivonathofl @avhicie the ISV lid icngdifisredT byt S

oroPiban SRt <0 bipe B en oLy e on e Piyted QB ferdte

prddnct@npohyitumkeotl de such as a gene a cDNA, or an nRNA
to serve as ten(‘ﬁl%tes for synthesis of other polyners
Of'e

and FeRlssErS ALK APBYPPHICspRisiais e Hpids- ng
pol@édcbIRFid®, ABAdsRRHaFRE AN G R mdniC hiRgs ARMmoldgs Bonjub &t and

t RNA and nRNA) or a defined sequence of amino aclds
deriyfvasierepitol ogi cal properties resulting therefrom

Thusgeipc@ane rﬁ%n%gx%algf 8 (:Qts@dk@n bt arlﬂrhcgc(frgmé@%dag?&tm under

transl ation of corresponding to that “gene
coniol el ieoaditionsel raytteten of Truliure@).| Agpr lmﬁrrxespll pilbIrogs &ewlture of

y WSt NGE.

colf YT, gr okt e SRE Romih BMIE) BUGICRL M BRRHRNGE el
lingigsiabopplavionof chdle farmeg é)q llefm:r@ldrer stbmrigssatlamjoftarmlmary cell culture.

tn?gnggcgfun’grcggﬁ"g#ﬂag%ﬁggon?%ts o'ﬁ%m J]Pou% eesmlpeesfoflhe cgdiné slglasnd of
the@nmdudmga xtdakoqmdesbéthn nofi- C@illﬁg?ﬂham ofdhe genefwlindmmre lyemﬂogmns with

cDNA. Unl ess ot her
or QR aH T B E ROy T NG E el L af Ve SR st s
producd @9 tratkerippugnicasné.hat are degenerate versions of
each other and. t t he same.am ho acjd. )
seqﬁeﬁ%@“’ TREIEN %Ih al“d’émé’gdft? Gouls &lsp Gapsisiy Rl Q&éuﬁ(ﬁa%@i rpddues of

the@AIEN RINMI4TR v HIGH €l fhaichéd WMSan dlil0gd aéeloaaw fHinster RNA
"therapeutically effective amount” are used

mojsqle dupngEealBlign ‘rfé‘i“‘e'lﬂﬁNAa‘H?J‘e“r”éﬁ‘ Avhich engodsripigprcogen. olhe
coREBA thal, ATt cBlde Alele STRE Fsld@bs coftbspdANRORI dnhiflad@residues

descri bed” herein effective to achieve a particul ar
whishgreowt rgbent gl matugupleineserided byrdy mBIEA iipdechige.gr gnino acid
res I:s lh'a'ﬁh}tﬁge{ TtS'i Gl §e J{ané)“ on of virus infection as

eterm ne means suitable in the art. As used
her Eheternesn dmgietmu@ virgse gl typercemiytioned eirisal “condoaned CMV™ or
u&)%gmppe%' Vap fgrrlg?]l‘v'l& at l%?l I:en ﬂ ?pc'augacg L} Ss%%%tr%nﬂell type
pnprrto wlm tmadn &mcmeqbeodamamr glamccsdancc:elth theingeshosls dcscslyeslthemn
The term." ex on, " as ysed
ot erbs AR ERBTO R Ariaea e PR TEraer Slifosrd g fubl R peserves
culfud€ h]@d]tllhldl@WﬁQﬂ u@ﬂﬁﬁuldf ¢e‘l/1&j7pekby célt I&lcpfaDBM@()wn%duﬁcadunoved
41 ‘i.muni zat i on" y gcchpatll onl qu e |
ang ¥ ‘é‘ﬂ &%%H@Secgﬁ PONHEY i ‘H’%\hﬂ‘o psd P fhs e b‘Pya tering the
prophyl actic or therapeuti¢ i mmuni zat| on or

vacci nation. "Therapeutic vaccination" is neant for
vacci nation of a patient wwth CW infection.



"I sol ated" nmeans altered or renoved fromthe natura
state. For exanple, a nucleic acid or a peptide
W(maﬂoammlbg/ pr esent in a living animal is not PCT/US2008/079494
"isolated.” but the same nucleic acid or peptide
fun@l‘"i’&{ah@lo'f Mle%ed%'fmﬂ’ &t ﬁ%sé%@%@ Bhesht Bﬁrﬁf@iﬁ&eth@ Q&%' Séidtbned
material s of |H;nMUrastMe|s I sol
virgss singitagly refere Reyinisaldt Hasdieepgrowaiima wwéxplé typr: nnd then removed
fro&qp&t‘: @m \%éré{m W\} lfuk ﬂQrJaﬁngp\hlgfts (gn%rl)r %keszh eH& fﬁ'ncﬁional features
non-native envi ronment such or exanple, a host
fﬂ@bhgﬁmumbessthHhQCp&nmﬁcularIy speC|f|ed ot herw se
her ej [ exe bod
he? Qbolzi@go%:.’fegé tﬂéS 1n}é%l b+ g)pop?; )?.Qtl sljl)cmf %e su ese% tnucl«.cEl{des mna
polm‘nucteloadqo sle:iaeasm aénwenIDNenoramenRle tatseml¢ asouempans e synthesis of

othtr) rP(? )(/mers aqd macro qo ft-cljfgas uf) @8'10559%1 p&ocg%jseﬁ tlﬁ’[ vig Cehtg?{ d: edggﬁfi sequence
of ﬁlereellcl‘ks (zaﬂdRNef ERNA @andmRNay) ioftefined egjubiscetoN emmoticids and the
bi g%%tper in vit o or in sL{u that can be infected w
ofogtya ! mrppegii et hing dterarion WG AeTBodIcAS Ao R FREG ’QH?“ and
traifsWBb £ 6£ mRN Al doetedpoHdiag 1d lﬁat%elmml-ces tﬁam&tneml cell or other
adm ni stration of an i mu eni c. or vacc

blo@(g}fﬁlogfﬁtﬂn Bofhibe R sérabd thegyal@g}tdgﬁ%ﬁgce(cg" v@)ch is identical to

thel N R EUOHMS alidl is\ushallyl pRéVi @IS §dlidee (141088 Jand B non-coding strand.
intrasternal injection, or infusion technlques The

usetiéﬁ Fe (MR #1E £9r i PSCHBONGRY agserTIsONG. §a) e Tgferiesh gxps gacoging the
e g
pro yr:rbél?@é pgbﬂﬁhﬁgfﬂaggéﬁe oF éﬁﬁﬁugm%sﬁ%f%ﬁ%gg%lcgf‘ehgﬁ al ti€otide
seqpcﬂcy el mgih degoasidrsenées nwiudeszlbnickeotidcisgmyessiihas are
deoggeq ok estm%j o) egcﬁ &Eer%% thIA? ncs%etgcgs%ﬂ]%\zeﬁlini&%"éesgeglge.tIbl?ctleotide
chei are f nuc ) I ch can 'be

seqhmmtlhgnmdodemtcoemhmdm maly ircldda uciloest i dgs " The

gﬁg? ctlgee Qn%:%sm R ]%?%)glll, é:a eb ﬁ\ég %euag%(oeugﬁ a deeused mtcirchgggeably
herbitit andirefenotan lhimbuit@d a t@npanl. fowall@ios, xamexmhlsceqonemamn as

i ch are obtaine ns, al i.n the
e R dareHEE VR e i cO PGt HTSRTS ngy fclude.
buttahendt ligited®. Bk inhdsilioH 6 A&k thi® a6V He®SmInk@BY @ny means suitable in
reconbinant library or a cell genone using ordinary
theé‘f‘onlng and anplification technology and the |ike, and
by §¥ﬁ§ch‘ﬁ&&ﬁ @ﬁ(ﬁfg&iou@‘slc ah}eﬁﬁﬂcﬂaltfhﬁ\ &%%ced inside an
"peptide," ' polypeptide." and "protein" ‘are used
oranfrerC@Hdvfg@ablsyst%md Exegeapust’ éefers compoumeriat bipricse dosror
proffic Buafk tn bESHSkHERICRUA Eldamm | T nked by pepti de
A protein or peptide nust contain at |east two
am s termh Gypressiah o used hieteint i defined apihe rarpcapiionigad/or translation
A can conprise a
of é {elnnEH%ﬁ%@s&@m@%ﬁﬁ@gﬁﬁhﬁ rwéﬂgolypeptldes i ncl ude
anyApespti |hdemormmnmtzelm1 cooﬁmcmsatrmg aeosomtenghargealpty herein and

i de bo
areHIétFrédSeHJfor pﬁoé)q‘f'félft}ﬁ elfCéapeutth mB1¥ nﬁe tno ?rtqfac Igigﬁ% ﬁﬂleyaﬁguqlc

vagragorC as1edh Yorateitadbeof ephtitia With CM¥ iafettioas pepti des,

ol i gopept i des and ol i goner for exanmple, _.and to :
| onglBPiaEA amears e i GRREELFary s rAURLRARE; ERY Samply 4 plei
acidbf a peptipé @dtﬁhlﬂ)‘spreﬁnt hi 15A gt daB A isafol isdlgd. T p@ake same nucleic

Pol tlde i ncl ude for ex bi al ogi cal | ctive
acigp éﬁ»@ﬁwm k?éf%{H{’J'F‘SIYP;‘/P% @Husmﬁ‘dftw%émf ol s naial

ol i gopepti des honodi ners, peterodi ners, variants of

pol ypepti des, nodified pofybeptides, derivatives,

anal ogs, fusionproteins, anong others. The

pol ypepti des include natural peptides reconbi nant

pepti des,



synt hetic peptides, or a conbination thereof.

"Pharmaceutically acceptable" refers to those
w@e@pesdides and/ or substances whi ch are acceptB@i/8S1008/079494

the patient froma pharmacol ogi cal /toxi col ogi cal point
stat®fis “VdoBiedan ﬂntlﬁlzltmu%rbujc%delé?lgC'er@fsmcsgblstté[&@ily purified form,

chemi st from a physical/chem cal point of
or Gap §HpldN AGorBHPYSSNYirewmentweints for pxampde. akbpiitht:l}f Upiaisueﬂt
par@&@ﬁ@tsﬁgw@ed%%nbisg’ﬁé@hl t"ﬂpEJo e'ir% v1r1€#@c¥n§ﬁ?§>§yta§1 @Adle\é anc% other

acceptable carrier” refer§ to a nediu
bloloﬁlcélrlﬂ@?%ﬂﬁwf@rhllmgwtée afbiest mates nEs prkert hHelhjlandoq;us@latbd or can
be i@&,%%i ty of the active ingredient(s) and is not toxic

to e host to which it is admnistered. The term"”

si ngiegerpaciaigat. " “snigens tridaﬁdwhearmohq)lﬁweam wsedfntactahgeably
hercalrle llghér%grrt‘(s% %rgyln%li%azlﬁcgrcé gsf @geoiﬂ wlhetl{ex f” VI]U‘%I‘ ’(jf"é’é?@?té:a” be
mfadteﬁt\\mhkﬂMVo iy c@lnenoarlinigey erflRidbnmnieths phiel, Wdigect buihdi@ldaal is

ot limted to. bags, boxes bottles shrink wap

A% % ages stapl ed or otherw se affixed conponents or

Contl?aﬂ@tdrﬂnSdrﬁlthrﬂan of An imiBhrdgkiec PakagecosRitidh §Rludes. e.g..

ncl ude vi r.t ual nponents For instance a kit may

SUDEHFReRNTs A HPEDFaR B A phydiagseufan - uof TGRS CTEBH S BT
mﬁ)MohhécI[]n{(]h@ physi cal package and instructions for

accessing nore detailed instructions froma virtual

enviledsranipolyaydsptide” as useddisreiisfdghinegdsas ghain offslepider
FurllHRRh AP ML acid$ argi,s@nlaﬁsro@'nncwm&s ﬁnﬁ?%ﬁ@*&twg@g{dor

prophyl axis. A therapeutic ef IS obtal ne
polgpsiceliades as usdé hgym agqjlppr@gtggedﬂe @mkﬁ@d@mt]@ jart has the general

f
ocSiAL FRLR 2 L A58, 101 S BNIELER S My
momnﬂrexnuqkfotltltﬁe" iﬁh@mmmqrmwdtmdns ¢am bebydrolyzed iinrooiuuldeﬁides
As useglil 1%1%21}05 nuclcraoql %s:@gltu & %uttq;'e nod%lf}%tg% gdo glxr{m(;ﬁe]c addd sequeﬁ%es
whn‘cb ir c@hamatl ey hllf}emﬁ&ls m:tllm&laﬁmmahrt nﬁtﬂdxdm@suthhm limitation.

c% tstratJono % prior to or. fol ttEe
recQRUBAM BESIR. 1f-dBedaning SRS siceiai 5€%P@B§r°5}%\7&wtfﬁ@ frary or
a cd1aFRdthé) @siag brdsagindodhg dftantpliseade i@indlbGOhktathe 11 and by

anot her exanpl e, adm nistration of the agent after
YNl gaDs- mani f est ati on of the di sease to combat the

syrm@eash@émtth@te@l@g@aedecomrybaﬁae t pRBtpIREh" d@fusetdhe
di sease. This_ includes for instance, prevention of

Ccw
integrhapeall | 94 refer 10 AicAMBRYIE gomptised ofamiap agd Gesidueniovaarly linked
by yﬁé%é‘él?onqb ”A'Bhﬁah Blgpe% 041 @GIAiR I leés%mhb B, MRBR

“hérein to refer to a treatment nethod that involves
limitasign dd plered lee theeyasimeh nhmbered iyoiapidatheatan epmPpiisfagetely s or
pepWPé pbe%ce a%oel 1 ﬁ%{l}nﬂcﬁt‘fjdqu Qe 01f ﬁgﬂein' c%FnéaFlQntt n\% or more

i niclan. megal 'ovi r us Infects
amimoi ktidgplomed &l dach yihersby/peptidei bpods. riosl uset Imgeivghe feah reddrs to both

short clhausfs %v@lg ta s%lc{)l%&nog%lare reﬁen%d o IRIihOtertaa%H)%ptldA‘? 0 dg@ﬁdg\%g&

he~bac ousSSt U
ollgoa’p&r toe elxdnip’kt abd® lvmgeu&aﬁmselsol\/\gdnhx atlh erepé fagedbto in the art as

nb f fibrobl t ti | i ted
prolFRe AT Pirs piedhal ey s Re el RapPa Tellogiciny
active ra@nahes; yitbe@htally Bomologolisi®lypebt aks, %Eg@&ﬁt&ie@fhomod]mers

reip R hpelFerEitiot PR B e e RTGR) er

such as the above-summarizgd studi es have



been conducted using fibrobl ast-propagated CW

strains. Likew se, cultured fibroblasts are typically
wao b@9ooed1Bs t ype of choice in propagati ng CW f oPCT/US2008/079494

clinical applications such as the devel opnent of
proddihs€ e gesihed. I AR pRlyp@hiits fnelude/ @ﬁ&bl%ﬁtld&trc%ﬁ)llﬁgv\ft}éﬁﬁgg

demonstrated in accordance with the present invention
synthesie Pemides er # cqnyieation thgrdofh WV part i cl es are produced

has- @ aRkRE QIR éc@gdt%@é’*’qgfe%% Ih'&?é ﬁrﬁ} f\th&’lgr éu‘Bstal cgs which are

subsequent rounds of I nfect exa
acogpipble 1q the peiignhsere p oha m@ccrl@p@ﬂ/toactotolgaal riohaof @w aetmtoehes
e B B B R R RGN IRl e LB BT i P B8
corqpavition dpaigdatend. $t$b11ﬁtb'hla¢ibitas¢eatahmtandbtoaﬁa)lmbu@M/ th_mmcuutlcally
accgél?lﬁ99$ég g r%nrs aouiltltN# Zg ttlzzfr% Isgeggwl A er'flgrg: \Liﬁ'ietlh%,-z gflfetclagénlesasl of the
biopxge:dbzmlm@ndjﬂtye aditise fngsad@nt(shiabhdnistnbetopic as e hoR ADOWRBE it is
amghke di fferent node of entry has a variety of

Wy5|orog|cal consequences: it influences the kinetics

W tﬁle\ﬁhmc hyirigheepaickifee C k413 tiit e @6ElForad of & kivarekBMisnlly

i nf gences the cellular. res onse to infection._ For
assPUPLIROL Wi OE OGP BRRSOTANES PEtHEnFidered & ik op paavfadwe s
disgibaid, bdalot ¥seMbofdineRlihdAR! but @&RBNERIt@S0 SRR 6. Bdles.

cells infected with V|ruszggomn in fibroblasts. Mny
shring|Wrgn eackagss-istapled g1 oertise aliwise eampanents tas combipationp treof. A
sanlé Facf\ééer e Atindh Wl Eé’xﬁpoﬂérﬁs NS i XAEE %iﬁqnagfct)ﬁlgm

infection with epithelial cellgrown virus
ablgyrdedplwpie® insamiogp emﬁamq«si veiphiin the physicabreickagej and instructions for
accBlSRillnfih € erhiRaRREALOTIRL Al ALANN bibRRM, dRRS, A kARErge

than CW grown in asts thus offering a new and
ehmn@Xpected source of dlversity for the generatlon of

:I“l“ ‘ l‘lqul egﬁeia Chl J:Ea\éﬁél?] fﬁel a at zﬁ'nemo an gp'elgPlH’ axns d&
themeédhetd]fpe?ps (thraﬂicd(B}/hzivDﬂm&bJ c&latyOsupplfeﬁiﬁn {emigion. dﬂ&:lttfddlﬁﬁon ofa
d<°th%n ceII.l ? thg§€? or peripheral nervous

ST ERESEHYEE B! g %@PPS hepatocytes. stromal cells
macTiephagesavienden dsddtvwithiic @k benkexs BOt Prepdn®thveéion is meant to
. g itional novel sources o diyer3| for the
‘“CE' REEERPTBIS SR MERARS U Hfé’? lgqHiGOT SHRPTES N Bicayfes fpyghe disease
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~fusion from without™. a process by which enveloped virions directly fuse target cells. Since
BADrULI131 produced in epithelial cells versus fibroblasts enters epithelial cells differently.
the possibility that they would exhibit different “fusion from without™ activities was tested.

Mock-infected ARPE-19 cells exhibited no syncytia (Fig. 4A). and syncytia were
rarely found after infection with fibroBADrULI131 (Fig. 4B). In contrast, after exposure to
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observed as described above, i.e.. HCMV preparations from different cell types enter
epithelial cells by different mechanisms. Nevertheless, it remained possible that the different
entry mechanisms would impact on the efficiency of replication and yield, resulting in a
tropic effect. Therefore. experiments were conducted to determine whether the mode of entry
influenced HCMYV plaque production on epithelial cells as compared to fibroblasts (Table 1).
Stocks of BADrUL131 were produced in ARPE-19, hRPTEC. HFF or MRC-5 cells and
assayed for plaque formation on ARPE-19 or MRC-5 cells (Table 1). Although slightly more
plaques were produced on ARPE-19 than MRC-5 cells. neither epithelial cell- nor fibroblast-
derived virus preferentially generated plaques on one cell type compared to the other.

TABLE 1. Titration of epithelial cell derived or fibroblast derived
BADrUL131 in ARPE19 and MRCS cells ()\10 )

Source of Target cells

T a Ratic®
replication ARPE-19 MRCS5
ARPE-19 8.8 34 2.6
hRPTEC 29 1.9 1.5
MRC5 4.3 2.7 1.6
HFF 6.8 2.7 25
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compl@@@gﬁéistmwﬁh k&3¢ earlier results, the antibody to pUL 130 did not block binding

or internalization of epiBADrUL131. fibroBADrUL131 or BADw? when assayed on ARPE-

19 cells (Fig 5B). However. the total amount of internalized fibroblast-derived virus was
lower than that of the epithelial cell-derived virus. This might reflect a reduced rate of
internalization, which would be consistent with the delay in onset of IE1 expression by the
fibroblast-derived virus (Fig. 1).

epiBADrUL131 and fibroBADrUL131 induce different transcriptional responses
in ARPE-19 cells. Like many other viruses, HCMV modulates cellular signaling pathways
during entry. One consequence of the altered intracellular signaling is a dramatic change in
the cellular transcriptome. which results substantiaily from contact of virion glycoproteins
with the host cell.

Accordingly. the impact of the two entry pathways on the transcriptional response of
ARPE-19 cells was investigated. Cells were mock infected or infected with epiBADrUL131
or fibroBADrUL131, and total RNA was purified 6 or 10 h later. Relative RNA levels were
analyzed by using microarrays, and infected-cell RNAs whose levels changed by a factor of
>2.5 relative to mock-infected controls were identified (Tables 2-5). The distributions of

RNAs with increased or decreased expression are depicted by Venn diagrams in Fig. 6A.
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corkﬂ% a%;m,fec RBLeirc 24305 s2s DR NNy af Q0 et |

. desikdbn, Bld cmmem&m&nsﬁw “R-bcia NM 198353 '

0.4 KCTD8 NM 003558 0. 394 I\/SS4 STM7 ‘NMJ)d 0109 11
Tat@e B@Zfeb:Ma]l\ 86iilscr1b3d NW)’roﬂﬁiﬁﬂ;EA@rL&%l&n@REl\ IU’I‘,FcIe.ul2667l9=6ur

NMRIBE640 MGC 136893 NM g%%mlﬁﬁ %PSESAEEPFIMW@‘ZMQQ%IOO 378

GABRE AK055 156 O. - M3C120893: DKFZ
NM}?@éb"éz AF0sgets 0. 3% 6&%5‘%‘%5‘%%”&9‘%‘6‘8' OlAsF%: fNE;QiFs

NMSRB2 XpPLN: IMEC | 18965 TNBREZP434F2429NM 004294 o 368
‘{Mpé?ﬂﬁ?” MITRES  MGHEAR72 1 NM 173039 0. 365 g:’
NMB|39%8730 0. $6F BugES%zs\GPNW YPOAREIERG: PBE'A%: PREYH434MD33
NMORIP 007282 397R6 RIE! L NEEH MEGMRL 17543248 - R57
NMEQ2509875; N@@%434ZHDK%776<§C@?)71”2’227M\A_0073 14 0. 347
NMARGHO6 ABLL AKO%6 190L06:34B20RHRN: Cl P98: USH2D: Kl AA
NMIG2E6 RP 1149K 16. MKPBREFP434NOK NM 000372 0. 345 OCA
NM_gR021QCAI A BG¥2 5929D@; BB &R BD73: HZF2: EAR- |Ir;
NMHI@7288 NM4@1412377S0. 328 OR7C3; OR19- 18; C T-I
NM_@R4687ML 7 MNNB3 138480F-8,SB2x82SL| TL2

NM_021101 4.072 CLDI: SEMPI; ILVASC

NM_006851 4.07 GLIPR; RTVP{; CRISP7

AK094860 3913 AKO094860

NM_052875 3.667 Pep8b: MGC10485

NM_005347 3.648 BIP; MIF2; GRP78; FL126106

NM_022842 3592 CD318; TRASK; SIMA135

U16307 3.36 GLIPR; RTVPI: CRISP7

NM_000800 3335 AFGF; ECGF; FGFA; ECGFA; ECGFB
NM_000800 3.306 HBGF1; GLIO703; ECGF-beta; FGF-alpha
NM_198833 3.257 P18: CAP2

NM_002053 3.21 GBP1

NM_058179 3.161 PSA; EPIP; PSAT; MGC1460

NM_001004301 3131 FLJ16542; FLI34141

NM_180989 3.117 ITR

NM_000640 3.116 IL-13R; IL13BP: CD213A2

NM_002658 3.09 ATF; UPA: URK; u-PA

NM_018284 3.076 FLJ10961: DKFZp686E0974; DKFZp686L 15228
NM_000201 3.022 BB2; CD54; P3.58

NM_005923 3.007 ASK1: MEKKS; MAPKKKS

NM_018836 3.001 MOTS; SHREW1; SHREW-1; RP3-426F10.1
NM_004556 2971 IKBE

NM_022044 2,955 SDF2L1

NM_006611 2.954 Ly49: KLRA#; LY49L: Ly-49L; MGC126520; MGC126522
NM_014314 2935 RIG-1; FLJ13599; DKFZp434J1111; DKFZp686N19181
NM_003897 2.906 DIF2; IEX1; PRGI; DIF-2; GLY96; IEX-I; IEX-1L
NM_006417 2.899 p44; MTAP44

NM_006187 2.877 p100; MGC133260

NR_002186 2.876 DKFZp58611420

NM_033036 2872 GAL3ST2: GAL3ST-3: MGC142112; MGCl42114
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NM 00 10 18084 0.3 17 NMJ)O 10 18084 NM 000808 0.3 11

M3C33793 NM 033260 0.3 1 HFH I NM. 22 160 0. 309 DMO
wOL09288307;, MSC 163309 BCA 8597 0.308 BCO 18BOImUMINNS/079494

198404 0. 305 bA32 1C24.3 NM 024050 0.303 DDA | ; PC A

NM_oM#12594 NV Q3 14680499 NIBP, T 1 © I BP, MCA737;
NWIEAL69; Kl AA1882 ﬁ{MJ,\)mp%%%s% NQ;A%EE 395@351 2,%2
L '; \ E N Al

nfbafl 25 1 Ps
RGC I ;
1o ;%‘J WJggAl 88

1 oI 2ﬁe]§;;]_§§ I\/NUB;

(a p a)' ; F) E‘xﬁﬁﬁgg g ;|,97, SLC25A5 NM
0 19.47 Ford BT 7148

267 FLO% 740;

4 150805, N304 185 0. 135, v

M M croaf ] JF%G 3 G FaY: YD i 2 e f(ﬁg 0 %él@g(?
‘\ Prom fi b:’rc}%ADrlﬂ_ [VISRPEEPcd ARPE- 19 cells were
NGB ed 1o TORK- i nPEETEAAIEITS ALYHePaiOURSEE 8 18
NM_A#8¥%s var | ed2by >XKIEATE NWIGLEPY i ¥iGdPVPhe Genebank
Wyé¥Pnat i on, 7f-bl d dhiAye Kiakd!gene name are |isted.
NMAGPE 4. Di f3U5 ent i BABLLIEG: éi*r"l@(‘ﬁ HyE#Cgenes from
NMSABABAD | ) L 4786 1- i mfCERT:SUECAIRPRTINGEBPI2 at 10 1i after
CRoMP®ct i on GeHBank FEOISHOCNEN™YPE | Gene Name AK094860
NMG O@8® AK09483B62 NV TABBERB SHUIUNG: FAXREBTG2;
NMORFEZP686N055%617 RPI RCDATOEZI2Z RCAM) 33492 3. 456 ACER |
NMJBB10328327; MBC138329 INM3001 039580 3. 352 ASAP; FLJ2
NMLOB99NM] ) O 209430 ZIA4:38D: EITIHs1.6842906F1.J3414 1 NMJ) O
NMOB4542. 9 11 P8 RRPUANI BGCIEDATRE;BUPM I369BGRE1;AKI23066

NMOIBBB AK1230667 NM 00X3I4AEMACKPO HSP72;: HSPA | ; HSPA
AKNBP4IHSP70- 1 Mo ) 208&3240412. 7 12 AHH, AHHR; Kl AA 1234
NM_001548 2.602 G10P1; IF156; ISG36; IFI-56; IFNAIL; RNM561; GARG-16
NM_145023 2.597 FLJ32762; DKFZp686N0559: RP11-479G22.1

NM_023070 2.592 FLJ34293: RP11-656D10.1

NM_001902 2.584 MGC9471

NM_004233 2.563 BL11l; HBI1S

NM_020683 2.562 A3AR; AD026; bA5S52M11.5; RP11-552M11.7
NM_031938 2.56 FLJ34464: B-DIOX-II

NM_152649 2.55 FLJ34389

BC048263 2.543 LOC146909

XM _210365 2.527 LOC284288

NM_007107 2.515 TRAPG; SSR gamma

NM_002837 2513 PTPB; HPTPB: FLJ44133; MGC59935; HPTP-BETA;
NM_172345 2.505 NM 172345

NM_002609 0.4 JTK12; PDGFR; CD140B: PDGFR1; PDGF-R-beta
NM_198353 04 KCTD8

NM_003558 0.394 MSS4; STM7

NM_001010911 0.392 bA418C1.3

NM_017644 0.391] DREI!: FLJ25796

NM_052892 0.388 FLJ45333; DKFZp686J19100

NM_175868 0.387 MAGE6; MAGE3B; MAGE-3b; MGC52297

NM_007282 0.38 RZF; MGC13689

NM_005185 0.38 CLP

NM_021990 0.378 GABRE

AKO0355156 0.375 FLJ30594; MGC120893: DKFZp761K2322

AF085968 0.375 AF085968

NM 019555 0.371 GEF3; STA3: XPLN; MGC118905; DKFZP434F2429
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BCO7 1797 2.63 1 BCO7 | 797 NM 0034 14 2.609

HZF2N1MJ) OOSQO 2. 576 AFGF, ECGF. FGFA, ECGFA; ECGFB;
woBBP049138GL| O703; etc NMJ 38467 2.571 C orfl FCIPS2008/079494

FLJ409 18 AK090803 2.557 SRi p35; FLJ 14*59; FLJ33484;
NMEbdidoa122 15 ¥k 1- 63 AErrAl: MESS74118 2. 529 AL 133 11S
NV 1165 20508 Alfpxi APl 2, M HC, ClAP2; HAIPl ;
BUSMIAR) ; MALTR364 RNF4AR)BGIO 1037 0.392 TXNRD | NM 024861
90386 FL3226(73364; Mg rdpQddsdi MGC 150432 NM 00 1043
NWodB8R NET; NAJe | ; dENigeia@hCBAS NWI) 16239 0.384

ALDRDIES: wmsosspKFZn@%M 88, 0,708, 084 0. 383
w2 10 180(834‘ NI\/U) Q{GI 442 0.38 1 RIPX; KIAA0871

Al 17600 5917 DA ERSh, MLORROR, B

NWMED52297 NM (32266 GbaddbdAEZp434G | 18; DKFZp78
BcdB2H23 NM 003841 0.R42sbhTizrPDERrRIRND;726D263; TRAI LR3;
NWBGIA9501 ; MECL 49502, IMORRG3AsAs B39 PM PMF;  PVS
\WPs3skio Ps 20 PRB | lsPRB | M NVD45051 0. 339 MGCA734:
Wrbet3kosk07 NN Q942940 0od3fkoBFl ; MITRFl : MGCA772 1
WAWER6073 0.5335 AWBREQT3, NM 024050 0.327 DDA | ; PO A
ao} i WEC2594 AF085968,0. 327 AF085968 NM 080927 0.3 18
NESDN,, CLCPI d\Mozz 17.P . ZNF298; C2

oob §183 AKO5 g 5% 000808 0. 301

793 NI\/U 237 N OR7C3; OR19- 18:

@ P87 Pl , 1% . SP-22; PROL 748;

N 679%?‘ T 324 7 466 0. 289
“ % : % AL TBR ﬁ‘%ﬁj%%fq@% 2\M 005

i 286 o 73 0,286 MGC 13 1641 BX360933
Ny .“Zé”SchsAé’ﬂlvU) féMiszéN‘t?%%@"'ﬂ"écs 1136; MGC | 11090

NM_016 1136; MGCL1110

NM_002104 0.242 TRYP2

NM_013261 0.236 LEMG6; PGC1; PGCIA; PGC-1v; PPARGC1; PGC-1(alpha)
NM_002167 0.211 HEIR-!

NM_032188 0.204 MOF; hMOIF; FL114040

BX360933 0.197 SLC25A5

NM_003862 0.194 ZFGF35; FGF-18

NM_173550 0.148 FL139267; FLJ46740: MGC50805

NM_004185 0.135 WNT13; XWNT2

! Microarray targets that hybridized with labeled RNA from fibroBADrUL131-infected ARPE-19 cells were
‘ compared to mock-infected cells, and probe sets whose levels varied by >2.5 fold are listed. The Genebank
! designation, fold change, and gene name are listed.

Table 4. Differentially transcribed genes from epiBADrUL131-infected ARP19Y cells at 10 h after
infection

I Genbank I Fold Change | Gene Name
AK094860 5.688 AK094860
NM_ 145023 4.19 FLJ32762; DKFZp686N0559; RP11-479G22.1
NM_133492 3.456 ACER1; MGC128327; MGC138329
NM_001039580 3.352 ASAP; FLI21159
NM_001004301 2.982 FLJ16542; FLI3414]
NM_001034 2911 R2; RR2M
AlI369525 2.764 Al369525
AK123066 2.753 AK123066
NM_005345 2.729 HSP72; HSPA1: HSPA1B; HSP70-1
NM_020731 2712 AHH; AHHR; KIAA1234
BC071797 2.631 BC071797
NM_003414 2.609 HZF2
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NM 002 104 0.25 1 TRYP2 NM (32 188 0.248 MOF; hMOF;

FLJ 14040 NM 004 185 0.245 \VNT1 3: XWNT2 NM 004843
wWO@2093/p49G8%. | ; TCCR WBX |: IL27R; zcytorl NM BGBESD08/079494

0. 208 FLJ39267; FLJ46740; M3C50805 M croarray targets
NM_b@toohybri di 286 W t krdrafi@lretr RNV GF A OB e B 1BAIPE, W 46303: etc
nML1isadrect ed ARRPR-1 SieRish:$Lueyig conpared to
Akomels- | nf ect edsgel | ssprdn@LRiLheL Seks FANSE rRPAYSL 53
aLvatnised by 2.5si0l d aneshd sted. The Genebank
NMlesiignat i on, 26@ d chiangeandcaene; BAFE HAI; \AShetNFao
BGbabie 5. Di fi)egsventlﬁmgysltranscrl bed genes

NM_0p8d17Z>r oBARissUL 13 12260 Gd 1eehs ARGEDso6l | s at 10 h
Nabdiess | nf ect begs CenlmkatioheriGhasge CGene Nanme AK094860
NMLB1626 AK0948683:NM_O3336:61 Y0 17:DKEz ekEs0819ALS2CRS NMJ45023
NV 0&BR0FRLI 3276283 DKRAp@BONGSH9; RPl 1-479G&22. NMI 52377
NMoet684851.J4406331 MSGAASKTAAWN) 023 10 4. 386 SW5;, SJS2;
NMEOMBI0 CD118 Mev700 1kAZpA+@&E311 LOCL 64380; M3C2661 1;
NMVIBCRB924NM 0053845 4Ldi@824SP72; HSPA | ; HSPA | B
NM_I'BRR0- 1 NVoOG64 DIAGESVMACEHAIy A ARG D 17638
NMBOP8@ p28b; PBhd20045KAXM3@O ¢ DEBZ35169B3 Al Pl ; AP12;
NWDOOBBIE, Cl AP2p.344A1 P 1liT;;DCRIARIO: CD26BAAIRRR;R 3 RNFZI99 VMGG 06200
NMBOBB® | L-1 3R339 L 1BBPMFCEDA: k3AR 2KRBOOPABIEB 3.3 13 TS
NM_1450NIM 002526.38. 274M0047342MN15INFS;  NTE: eNT; CD73: ESNT
NMIM4QB3786 3. 2426 MLBL; NVRIRB|: MGBEB21L; MOAT- D; cMOAT2;
AVEBSTD757 NM 0085527 BvS893hunv0t; HSP70- HOM NMJ) 18372
NMROZROSH RIF | 03FLJ |IDDAAGEIARMIGCISHP6K 19. 1 NM_ 133492
AF@859686 ACER | 0327MGCIAFR®3&87; MGEC 138329 NM 033 160 3. 10
NMLO§op¥328 13; OMBCI5Z3F2N; @KIRZp572C1L 63 DB3 182 10 3.094
NMDBRIB82 10 NRB1718275M15;ZNDDB CONARE3; PRO2249; MEC
AKDXEP76 NM_ 180®89 3.W@BP73TR NM 005345 3. 048 HSP72;
NMHGPR08| : HSPA39IB; H®FZ0792 NM 005345 3. 029 HSP72: HSPA
NM_0123HSPAl  B; 0RBP70-GR7TNMOBODR: AIP-H3P-§BBTCD61 ; GP3A;

GPl|1a \M 1 45867 2QYNMBASCR- 11 4722 PROITSS: MGC2429%
NM_006793 MGC104387
NM_031466 0.289 NIBP; T1; IBP: MGC4737; MGC4769; KIAA1882
NM_005185 0.286 CLP
NM_139173 0.286 MGCI131641
BX360933 0.28 SLC25A5
NM_016125 0.269 LOC51136; MGC111090
NM_002104 0.251 TRYP2
NM_032188 0.248 MOF; hMOF; FLJ14040
NM_004185 0.245 WNTI13: XWNT2
NM_004843 0.237 CRL1: TCCR; WSX1: IL27R; zcytorl
NM_173550 0.208 FLJ39267; FLJ46740; MGC50805

Microarray targets that hybridized with labeled RNA from epiBADrUL131-infected ARPE-19 cells were
compared to mock-infected cells, and probe sets whose levels varied by =2.5 fold are listed. The
Genebank designation, fold change and gene name are listed.

Table 5. Differentially transcribed genes from fibroBADrUL131-infected ARP19 cells at 10 h after
infection

I Genbank l Fold Change ] Gene Name
AK094860 11.26 AK094860
NM_033066 8.751 DLG6; ALS2CRS
NM_145023 6.529 FLJ32762; DKFZp686N0559; RP11-479G22.1
NM_152377 4.463 FLJ44073; MGC34837
NM_002310 4,386 SWS; SJS2; STWS: CDI118
NR_001279 4.051 LOC164380: MGC26611; MGC26924
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NM 02 18 13 2.976 BACH2 NM 0061 87 2.943 pl OO, MZC

133260 CR594200 2.942 LOC643837 1M O 124 19 2.94 1
WOREHZA91BES- 17; hRGS 17 AF038 194 2. 923 AF038rdPUSIINSE/079494

018664 2.921 SNFT; BATF3; JUNDM | NMJ) 17577 2.907
NMrlods35862;  Fldgk04645dNM. 11448 3%kpR188¢pHBLK ELK | el k3;
NNKWbR17 1 NM_3344620,42 1&6,pMCC 14816; DKf Zp3 130 1122
NMNW&%Q 10043@7@ 2. 8b8%; Alidods6542;, FLI34 14 1 NM 002852
N\2084d% TSG 1495 TNRAD PardIMufOi 4871 2 830, FTRARG:. SSR
Ngamew NM 0326%8 2.1836k: MiBNGpNE2: M NAS3: FLJ 14393;
NIMEZp?GZC&QlZBNNIQ&ZBZS 2.828 ORP6; FLJ36583: M3C59642
NMAMO2BE55 |5 22808 HB:N; NCRATE: cNTHOGHBON-NM 00220 1 2. 804
NMCDRF86 11EMAB2NM W6 4A9RE; AiR9 1 Floh343 820N M:H3IBQ36
NM2OWB9Z GAL3ST 239 GAlndsior BispiEczMl42 112; MSC 142 114
NMMOR6509 2378 1 IRIREELINWRHRM23&K 121 789 BL | 1, HB15
NMAMB4R0989 2.3462 | TARENMAMRZOSBE; RcEB8326NAC, G ALPHA- 0;
NMDKBZ@6860C096201Ul  GR037812, @M 5B RRzpsREVE: | ; CRLSP7
DEBIMR2 (03706 236942 CRiBAB2ganmma: DKf Zp586C0423 NM 1 53689
NMI§6R FLJ389d8 NM@OOQ@80RO246ECAEs; ECGF, FGFA, ECQA!
NMAISOBKOGFB; HB@IS | ITiELl O703; etc BC0432 12 2.643 LOC402
NML2&345M 00267.0482. 6 HSD72t HEMAASTEPAN E\NNBP762408 2.6 14
NMFRGF3B779; MBTD 2044272: MBG | IHBAUBHSIMBC 120444 NMD 9895
NMLO®2R 13 TQG2993TGC del;@PiL 820 2. 595 MMVA, PAQR | | NM
NM) 4586009954 29689 RIG@2014105; MEC1 3 1695NMIB2228 2. 585
NMEARS13: FLJ22728: HALB356 1 Al 369525 2.584 Al 369525
NMIM6DO41 70 29883 BAROMGCI3EAAT3 NM 002930 2.571 RIN.
CREIBA; ROC2 2942 LOC643837

NM_012419 2,941 RGSZ2; RGS-17; hRGS17

AF038194 2.923 AF038194

NM_018664 2.921 SNFT; BATF3; JUNDMI

NM 017577 2.907 FLJ35862; FLJ40464

NM_144633 2.887 ELK; ELK1; elk3; Kv12.1

NM_144620 2.86 MGC14816; DKFZp31301122

NM_001004301 2.859 FLJ16542; FLI34141

NM_002852 2.847 TSG-14; TNFAIPS

NM_007107 2.839 TRAPG; SSR gamma

NM_032778 2.836 MDIG; NO52: MINAS3; FL114393; DKFZp76201912
NM_032523 2.828 ORP6; FLI36583: MGC59642

NM_005515 2.808 HBY; SCRA1; HOXHBY

NM_002201 2.804 CD25; HEM45

NM_152649 2.799 FLJ34389

NM_033036 2.794 GAL3ST2; GAL3ST-3; MGC142112; MGC142114
NM_006509 2.791 I-REL

NM_004233 2.789 BL11; HBI1S

NM_180989 2772 ITR

NM_020988 2.735 GNAO; G-ALPHA-0; DKFZp68600962

U16307 2.687 GLIPR; RTVPI; CRISP7

NM_003706 2672 CPLA2-gamma: DKFZp586C0423

NM_153689 2.662 FLJ38973

NM_000800 2.653 AFGF; ECGF; FGFA: ECGFA; ECGFB; HBGF1; GLIO703; etc
BC043212 2.643 LOC402125

NM_002670 2619 I-PLASTIN

NM_152408 2.614 FLI35779; MGC120442; MGC120443; MGC 120444
NM_198951 2613 TG2; TGC

NM_012329 2.595 MMA: PAQRI1

NM_001009954 2.589 FLJ20105; MGC131695
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AK023856 2.569 LOC339803 NM 024525 2.558 FLJ22584 NM |

52649 2.553 FLJ34389 NMJ 8 1795 2.552 PRKACNZ2; FLJ238
wa7200Bee8345 1 2.549 PABPC L: FLJ42053; dJ 106BPRUS2008/079494

NM 006547 2.525 | MP3; KOO ; | MP-3; VICKZ3;
NVOKEZR686F107&sNM QARG4LnZnp2uidas8E Ft 1L- | | NM_
AI3kgR806 2. 509s58¢100r,B9AK02 1804 0. 398 AKO21 804 NM 0072
NMLd0400397 Hodsss; Crlader,@aNM 203434 0. 397 MSC70833;
NMOA24B6A 12. 22 3 00@Bo ik B8 SFD;, K222; K222TAZ;
AKbIERRRK222 AKO&0703 10c39&3L0OC2 1973 1 NM 003558 0. 395
NMVBSbs STMZ MO 1688325k4 0. 394 G G 13 NM 024861 0. 394
NM-153248671 ; MEB15048534389 MGC1 50432 BF5 145 13 0. 393 BF5
NML4H7953 NR 003319 (QrBSNIVALIAE? 1 NM 002609 0. 391 JTK1
BC@91PDGFR;, Cid0B; pRBSFIR rFLy4263D@06PDet @ NM O 18027
NMDo@B2® FRVDA425265LJ 1A R0C KIMYS; YRY43; DkA2@549074 NM 0010
NMLO®B6411 0. 392.02A41 8GIFL11311AWMI44553 0. 389 FAMB4B AK0561
NMIDs6388 WHRNp Cl P9&:dJSH2D; Kl AA 1526; RPI 1-9M 6.1
AKDbINB@ 75868 @39885 MKGHB)+ MAGE3B; MAGE- 3b; M3C52297 ABO5
NM_4B3211 0. 3850307 AAL oA CI1EEC12585 |; M3C125852 NM 00
NMLEBBB83 0. 38207 HCAMGC70HBISBRE7AIA2 MEC26303 NM 004294
NMO@BB2 RF | Q39T TREFD; K22 MEATAZ2HIMINVRDO065 16 0. 383
AK@SEB; GLUTI 0.395MGECLACAI8BD; MGEC141 896 BX104999 0. 382
NMBDOBE40909 ALF39E37431904;38W7 FLJI42875; M3C35434: DKFZp761
NMADI6822 NM 003322 @I@B81 RDS: RP7; rd2; AVMD, PRPH,
NMAGKEHMD;, TSPANZ2 NMFORZS1;MEAI03BIMARGI43IABLL NM 0 18371
BFg4876 ChGn: 0.FBJ | BE2BA3 bctadGal NACT NR 002802 0. 376
NRTI92RNA DB52F%Z 1 O1A3AG-1DB52727 1

NM_002609 0.391 JTK12; PDGFR; CD140B; PDGFR1; PDGF-R-beta
NM_018027 0.391 FRMD4; FLJ10210; KIAA1294; bA295P9.4
NM_001010911 0.39 bA418Cl1.3

AW444553 0.389 FAMS4B

AK056190 0.388 WHRN; CIP98; USH2D; KIAA1526; RP11-9M16.1
NM_175868 0.385 MAGEG6; MAGE3B; MAGE-3b; MGC52297
ABO5143} 0.385 KIAA1644; MGC125851; MGC125852
NM_001003683 0.384 HCAMI; HSPDEIA: MGC26303

NM_004294 0.384 RF1; MTTRFI1; MGC47721

NM_006516 0.383 GLUT; GLUT!; MGC141895; MGC141896
BX104999 0.382 BX104999

AL713743 0.381 FLJ42875; MGC35434: DKFZp761G0122
NM_000322 0.381 RDS: RP7; rd2; AVMD; PRPH; AOFMD; TSPAN22
NM_007314 0.381 ARG; ABLL

NM_018371 0.376 ChGn: FLJ11264; betadGalNACT

NR_002802 0.376 TncRNA

DB527271 0.376 DB527271

NM_006393 0.374 LNEBL; bA5S6H7.1; MGC119746: MGC119747
NM_013989 0.372 D2; 5DII; SelY; TXDI2

NM_017600 0.37 DKFZp434M033]

BCO11595 0.369 NMB; HGFIN

AF085968 0.366 AF085968

BC018597 0.365 BC018597

NM_014729 0.362 TOX1; KIAA0808

NM_001003940 0.362 FLJ00065

NM_000372 0.358 OCA1A; OCAIA

NM_019555 0.358 GEF3: STA3; XPLN: MGC1189035; DKFZP434F2429
NM_022115 0.357 PFMI15; ZNF298; C2lorf%3

NM_198353 0.355 KCTD8
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NM_8R287ML 7 bB4900526GHs 0. 34 1 KIR, M3C26294 AK02339 1
NM)IB38 AKO238%B91 NWACEA21-#d 0. 339 | TGB8 NMJ 82728 0. 339
NM_A%ARs0 LPI - PCB3sNM bAoA, 888250DA | ; PCI A 1; MEC2594
NMAMSOG35 185 03838 QP NMJ) 166 13 0. 337 ADO2 1 ADO36:
NMEDB88 155; DEFZp4 3410211 AR03BIMLOROF.8IKFRp438642CP24; CYP24;
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NM_000372 0.292 OCAI1A; OCAIA

NM_001002926 0.289 TWISTNB

AK094143 0.288 Cl4orf78; KIAA2019

NM_004466 0.287 GPC5

NM_031466 0.276 NIBP; T1; IBP: MGC4737; MGC4769; KIAA 1882
NM_013261 0.271 LEMS6; PGC1; PGCIA; PGC-1v; PPARGCI; PGC-1(alpha)
NM_000693 0.267 ALDH6; RALDH3; ALDHIA6

NM 016125 0.26 LOC51136; MGC111090

AK 124390 0.23 AK 124390

NM_002104 0.228 TRYP2

NM_005341 0.209 HKR3: pp9964

NM_173082 0.202 FLJ27258; FLI37625; FLJ45012

NM_173550 0.191 FLJ39267; FLJ46740; MGC50805

NM_004185 0.133 WNTI3; XWNT2

NM_021727 0.0415  CYBS5RP; LLCDL3

Microarray targets that hybridized with labeled RNA from fibroBADrUL131-infected ARPE-19 cells were
compared o mock-infected cells, and probe sets whose levels varied by =2.5 fold are listed. The
Genebank designation, fold change and gene name are listed.

At 6 h after epiBADrUL131 infection, the levels of 47 RNAs were changed as
compared to mock-infected cells, and 121 RNAs were altered in fibroBADrUL 13 1-infected
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NM_BO2gg2 6B) . 5.977 nc HC11; MCAF; MCP1; MCP-1; SCYA2; GDCF-2; etc
NM_000212 4.92 2.993 CD61; GP3A; GPllla

NM_002310 nc 4.386 SWS; SJS2; STWS; CD118

NM_004464 4.183 2.264 HBGF-5; Smag-82

NM_021101 4.072 nc CLD1; SEMPI; ILVASC

NM_006851 4.07 2.364 GLIPR; RTVP1; CRISP7

NM_005347 3.648 ne BIP: MIF2; GRP78: FLJ26106

U16307 3.36 2.687 GLIPR; RTVPI1: CRISP7

NM_000800 3.335 2115 AFGF: ECGF; FGFA; ECGFA; ECGFB: HBGFI; ctc
NM_002526 nc 3.274 NT; eN; NTS; NTE; eNT; CD73; ESNT

NM_005527 nc 3.229 hum70t; HSP70-HOM

NM_002053 3.21 ne GBPI

NM_180989 3.117 nc ITR

NM_000640 3.116 3.659 IL-13R; 11.13BP; CD213A2

NM_002658 3.09 ne ATF; UPA; URK; u-PA

-33.-



To further conpare the nodul ati on of RNA | evel s
byy?6/ OBADHIL131 versus epi BADrVL\3\. the array

wo e®absg3tere filtered using a gene |ist conprPGEUSINS/079494
four Gene Ontol ogy groups: host-pathogen interaction

M EHR030383) . cel | coppuni |on (GO 0007154). viral

N\ll bf8@84CyC| e ( 00 16 ) a 22
x{ §62:.8007267) gfﬁl\learl o rl}fsﬁ 9%@%%@@%‘%96% e
\W?@(%)Olt hat we§g,regul ajed grsﬁatc%54§> 18N din
NW 80abdsOBADY - ULd31 - i nf gct ed jARPE- 19 cel |'s were present
NM _bBosklie combi ned groupb@ag ( Tak! @ rok: L viaby . E?-ﬁdf_elq €126520; etc
contrast, only one of 86 RNASI Lmdgggedl\bz{,j BAD/ UL13 1
waawrhound i n2.ekese foum GCemerfpagsdhiagy groups. The two
NM/D@38S  pr epar agdeons geier at ®F2SIBRE RO DELZ, GLebef IERn apX-1L
NM_p@AScri pti ongh respasmes ypoMTARBection o f
NMepddbiel i al celedl s. Tabksg 6. ELk:meBAbs: kb3 1-nodi fied
Ny edohl ar RNA2.$7@vel s NM3006500; MGABRs®. 79 1 |- REL NL2;
NMARRZZE FI AF; R@AR;, HFARR;, ppipid;5®52: NMIABI3.) 14936DKG7876201912
2. 067 ANGPTL2 NM 002982 5. 9772 NRPHGEBCIL; MUBAR; cMAZAI2; |
NMPSIS6| . SCYAP! GDCF M et ESMRI%002 12 4. 92 2.993 CD6
*‘1"0'@% GPl +#8 NM 00%3 10 GRE!: BRAB&ISAB)ARSY SOYBIGYI(E)-2; ete
ep91p9118" NM_ 00#464 4 .83 2. WY NOHGHCEH: ISERRS BSCIREO2 |
N” Og(g 9] 4. 072216 CLDI " SEMBTIRQ: EG-PYARE TRV HOBSBTPERA. 07
NMOREA L PR 2BIVPI ; TRLSPTXRIMCEOSEN Y HECHHE Ve M§G! 7058; cic

NMUE29 cRp78: 2 BPI26106'%81636RES VIERISHEY GLIPR RTVP 1:
“b??f%’ﬁ? NM 0088D0 3. 335 2. 11SREHGHUBSSTFANRERR? ECGRA;

: HBGF ™ elc AP0028SE THE 3. 274 NT: eN, NT5;
\“N‘?*E”"eNT CD’?%’— ESNT M OOBB Y cip®: L1354 Kidnfioey -

NN

, L%% A M 62053 3ico 1 RETEAB ROPS B0 89" YN e
YHIR M 00064d‘°3 116,659 MY TSR TL 13BP, CD2 13A2
042658 3. 05 nc ATE)" UPARTUREA RBANM 80989 ne

I S &w@m g
Rt

- HSPA |I™: HSPA |
CD54: P3"°58 NM 004556
IS 49L M3C126520; etc
3R[‘ 10,143 14 2. 935

el Bl

19’

—02 2 1 DKFZp? N1 9 } 51 GNAO: G- ALPHA-o, DKFZp68600962
NM_002201 2.028 2.804 CD25; HEMA45
NM_004318 0.495 0.32 BAH; HAAH; JCTN; junctin; CASQ2BP1
NM_013989 0.492 0.372 D2: 5DII: SelY; TXDI2
NM_005261 0.468 0.341 KIR: MGC26294
NM_000916 0.434 0.309 OT-R
NM_014351 0.408 0.304 NST: BRSTL1; SULTX3; BR-STL-1; MGC40032; eic
NM_002609 0.4 0.391 JTK12; PDGFR; CD140B; PDGFRI; PDGF-R-beta
NM_007211 nc 0.397 Hol-1; C12o0rf2
NM_001003683 nc 0.384 HCAMI; HSPDE1A; MGC26303
NM_006516 nc 0.383 GLUT; GLUTI; MGC141895; MGC141896
NM_000322 nc 0.381 RDS; RP7; rd2; AVMD; PRPH; AOFMD; TSPAN22
NM_021990 0.378 0.49 GABRE
NM_018371 nc 0.376 ChGn; FLJ11264; beta4GalNAcT
NM_019555 0.371 0.358 GEF3; STA3; XPLN; MGC118905; DKFZP434F2429
NM_007314 0.347 0.381 ARG; ABLL
NM_002214 nc 0.339 ITGBS8
NM_182728 ne 0.339 LAT2; LPI-PCI
BC015929 0.338 0.453 RVR; BD73; HZF2; EAR-Ir; Hs.37288

_34-



NM 003897 2.906 nc DIF2; IEX | ; PRA ; D F-2; GY96;

EX- | @ IEX- IL NMJI3064 17 2.899 3.879 p44; MIAP44
wWORMIA4EIB nc 2. 887 ELK; ELKlI ; el k3: Kvl 2.1 MNVI/OS008/079494

187 2.877 2.943 p 100; M3C 133260 NM 032778 nc 2. 836

W@ NOB2; MeNAS3; Flo] 14393; DKFZp7620L 9 12 M.P2;

NMVRRR ABC3 1 53MOAT- D 5,6 MOA 0 6 3
S A0, I Mg e
Foqur%ups WL @l’nbmcdl\@ atﬁ)geneltl&acw_(&@a(ﬁ&ki)2cc18%m;]nurn&uoc;CN2
(GONOWA 54) RS2 R cycle GRBRE 503 Mk 2026 3Gha NV EERB1Y7) 2Zrhd Gbof MT6 wenes
w d@T@R@“CTE@)’PC'FPB frRCREréBADrUL IPTFREC Gl A RPH-PBRTs. NMbO® 22 8iflers and gene
nan arqssmwc\lowth tl}q@m mductp@{“uprcasHp@Nm'd 10 hgic\pqobe :5&5 thpid npt change

by 7Bl ORI 5B 2Ry ST RS VI GR PS 1TP2

NM 000970 2.62 nc TXREB | ; SHUJUN- 2: TAXREB 107 NMJ

9895 1 nc 2.6 13 TQ&2; TGhiMMis 15359 2.6 12 nc Z1P1 4;

CI | 9; LZT-Hs4; KIAA0062 NM 00 1548 2.602 nc G I OP |

19 qpigtelig! cqllis garsle in ey [1CM Rt 1wo differepvpytes:

fusné-r?e?tg}% ﬂ]&%m% RearorA s eff %’oslk ’OINMM 1%9105‘ Gt tgc é?dogon@l Bembrane.
A; ROC2 NM 004233 2.563 2.78
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at the A’Rl’[.%l:ibpiaqnp}’ mmleeglég]e infecting vn us has been produced in epithelial cells

and at the endosomal membrane if the virus was grown in fibroblasts. Neutralized virus in the
endosome fails to escape and presumably suffers the same fate as AD169. which lacks the
pUL130-containing complex and accumulates in epithelial cell endosomes without initiating a
productive infection (10).

Virus grown in fibroblasts induces |E1 protein accumulation in ARPE-19 cells after a
delay relative to virus from epithelial cells. suggesting that some aspect of entry by
endocytosis proceeds more slowly than entry by fusion at the plasma membrane. Many
virions are evident in endosomes, but no capsids were seen in the cytoplasm after entry of
fibroblast-generated virus; and capsids were found rarely in the cytoplasm of cells infected
with epithelial cell-produced virus. Apparently, virions linger for a time in endosomes. but
once a capsid is freed of its envelope and reaches the cytoplasm. it is rapidly disassembled.

How are HCMV virions produced in the two cell types different? It appears different
“fusion from without™ activities provide an indication. Not only did ep/BADrUL131 induce

fusion more efficiently than fibroBADrUL131, but lowered pH enhanced the activities of
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precedent in EBV production of viruses wt
aboy¢. bfieip egpable of mriaven arﬁnumlféca@m withy theoppeeod thepeperided egims.
produced by B cells are deficient for gH gL/ gp42 (18).
However, other factors may be involved. Perhaps a
constituent of the conplex that was not assayed is
altered. Alternatively the ratio of the gH conplex to
one or nore additional virion glycoprotein conpl exes
m ght nodify fusion activity. Finally, it nmay be that
an unidentified cell protein, supplied to the virions
when they are produced within epithelial cells or
fibroblasts, mght alter the conplex. Are there
physi ol ogi cal consequences to the two nodes of entry?
ep/ BADHIL131 andy?Z?r BAD>- UL131 i nduced markedly
different cellular transcriptional responses after
i nfection of ARPE- 19 cells. Assunming that the
difference is indeed due to virions or virions plus
specifically associated cellular factors the
m ci oarray experinent denonstrates a strikingly
di fferent transcriptional response to infection.
Endocytosis is intimately involved in the regul ation
of signaling by cell surface nolecules. As a
consequence, a virus m ght nodul ate cell signaling,
and the cellular transcriptonme, differently if it
enters by fusion at the plasma nenbrane versus
endocytosis. The differences in cell signaling likely
have physi ol ogi cal consequences that are not detected
in cultured cells such as effects on virus spread,
i mune evasion, or virulegge. References: 1. Mller.
N. & Hutt-Fletcher, L. M ? 1992) J Virol 66, 3409-14.




2. Nenerow. G R & Cooper. N. R ( 1984) Virol ogy
132, 186-98. 3. Nicola. A V.. Hou. J.. Major, EE O &
wW®ERans13sS. E. (2005) J Virol 79, 7609-16. 4. PTURR08/079494
A V., MEvoy, A M & Straus, S. E. (2003) J Virol
a32. 5. Mlne. R S., Ncola. A V.. Witbeck.
m&%?ﬁﬁﬁé senberg. R J. & Cohen. G H (2005) J Virol
79, 6655-63. 6. thels M & Spear. P. G (1991)

Ve o ol BN e B ShiRE, ©

COprromgaﬂ'nﬂ std‘alepcormolemo 9 of BMVRn csltiNadMeilp pf Dxeldvied dIDGR3.
. Gour eau. O .
tershy oG heen g Sppiqre BRI o U Mg
M ehplog8eding SCMV 128899 frdmltlﬁﬁﬂén@}peiﬁﬁdm&ﬁam\/. 10.
Ryckman. B. J.. Jarvis. M A . Drumond, D. D.,
Nel son. J. A & Johnson. D. C. (2006) J Virol 80,

2. 710h@zethdd of MAROI. wherei@BYRdM oM¥olate of €MV 1Qahuibih CRBY Grain or
J . & Hutt-Fletcher, L. M (1998) J Virol 72, 5552-8.

isolle i Q, Turk. S. M & Hutt-Fl etcher, L. M (1995)

7 Virol 69, 3987-94. 13. Hutt-Fletcher. L. M & Lake.
C M (2001 ) Girr Top Mcrobiol Inmmunol 258, 51-64.

3. 14 Theathod gf claim 1. rybskein the salyetedicalh e epmpriserepicigpedls,

end8i hel(a‘l?Qé?lg)ﬁb;lob\flésrfsolleu?&'sal geﬁ‘1§]sm%oth]r§’tlscl'€|3§lﬁ mlécro%ﬂa &_dendritic cells
Longnec R. Proc Natl Aca /%\

andgegpalzells16. Li. Q. Spriggs. M K. . Kovats. S., Turk
S. M. Coneau. M R . Nepom B. & Hutt- Fletcher, L.
M (1997) J Virol 71, 4657-62. 17. Wang. X &

4. HutThe Flegiod b&clainl 3. Were(n th® 984ctedl c¥il nypk is7d, epitbBiab&ll. 18.
Borza. C M & Hutt-Fletcher. L. M (2002) Nat Med 8,
594-9. 19. Wang. D. & Shenk. T. (2005) Proc Natl Acad

5. Sc IThUSAtIﬂ)@Zf cl&&lﬁ&o&pnﬁﬁg prAdilcaig. thdell tﬁ&Fdo\A&hOnedLCMV in two or

mongé%@m gel%éeﬁ alll F)g)rss g}fi con gliﬂ% ﬁ%%ﬁvzgcplﬁq(@ﬁ%the \éQK/ vaccine.

Shenk, T. (2005) J \/ roI 79 10330-8. 22. Hahn G,
Revel | 0 Percivalle.
6. Cal:ﬁygmemod o@lamslarcggxpﬁsfmg [Aowd%éxﬁ%fw meje CI\@_:Xp]r?lﬂsdor 1§Qlates

proMg!itﬁﬁee%éh ofq;he sti$3 ot ROMRK N thékuluRBAlcdB dompribing $heGBlEAEd cell type
Virol 78, 10023-33. The present invention

or t\\g Oh@tnmdilffﬁr%néaelf%edtqﬁg tyeh oad prsvitiaing dis cpll Begrcaitioned CMV

ble of variation and
pm@&%@%ﬂgg? rﬁg%%g%{&llﬁéj§we\zﬁ Vs“gggﬁ of the appended

clainms. What is Clalrred 1. A nethod of meking a
cyt V ve
7o AT O UM ACEPIRGTTh  y pse
cells of a selected cell type thereby producing a cell
ty odu n
8. fro m;]:&od ok?laxtnillpecorélgnant Prggi]uecp Wacﬁ%t%%ledﬁ viccine.
claim1l. wherein the strain or isolate of CW is a
hu %EM%C%%!; grlor(]ucoeﬁ by the method of claim 1.

10. A kit comprising a container in which is contained:
a) one or CMYV strains or clinical isolates;

b) cultured cells of one or more selected cell types; and
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isolate. 3. The nethod of claim1, wherein the

sel ected cell type conprises epithelial cells,
wenwonkaBs al cells fi broblasts neuronal cel | sSPCHIBIIN$079494

nmuscl e cel | s nmacrophages dendritic cells and stronmal

ceI ' : [0 : ect

1 ol TR0 @] Al i OR ik 0PIl ce

ce“él/mmimorme@rﬁi\‘l}"é‘pnge pr odMdf yageinhe cel |

type-conditioned CW in two or nore different sel ected

cell types and conbining the CW to produce the CW
Il.vact 'yzn:eine eomﬂ'dsi;iombhpdsing‘ a Q}Itcahmtbwrm@/[‘i/ﬁidpglation or virion

conf B 08¢ 1600 O B PN ShERLESH shP St €15 i
CMdUpdpulageh sedolasedcfmmﬁn §iithglidl betl @@lect ed cell type or
two or nore different selected cell types, and
conmbi ning the cell type-conditioned CW produced
12.t hemeva@ifetcompbREUHCST clahe | CMeYe thie T84V Ts hufag axgvhod of
claim11. conprising producing a |live attenuated CW
vaccine. 8. The method of claim1, conprising

13. pr Ot &b ddehe@Bmb SR ofataf 1w K:ldnl @Plg C@W pUﬂ@zﬁioﬂ %ola?ed fﬁsm the
CW vacci ne _produced by the nethod claim1

epitRelial E%'rﬁh‘}‘i”§|‘h?j’a’é\3c@6?ﬂddwr?@? of IHOWA%LH es ig >elasﬂwmewfwa)i host
cellQ&ﬁnﬁfsm%W strains or clinical isolates; b) cultured
I's of one or nore selected cell types; andc)
i ngd renky indmibe het 0@l§|lwduvmwttlulllqsureédﬂ“@maIn@nzahnzmes he CwW
St rb‘;‘ g“éncﬁ’ inoﬁ%c%‘i -l ﬁg%ﬁ%igﬁllll&st HIRE as%&qg‘krgd \Qﬂﬁ%
use vacci ne . vaccl ne
equwehpfdéMM rt@nulemrpscplstbmgona colpredhidlgrablasts:r us ( CI\N)
gonla%e e]Q:HecP rlar ﬁg@%ﬁ tn?c tggﬁgsq ?e';f Fssés Eongpra?eod W 1th an (;(qulvs\hgl\gréell }]/
poptxlaeoxOMIatpd)fmtnamltmn fibsoblasw] at ed froman epl t heI | aI cell
cul ﬁure acci ne co thaon of cl ai.

whdd of Hlt?thog oé-ﬁcgglilﬁarﬁmweéw Vit 'ﬁ%“\/eé‘efﬁs%%" grealer than or
equeladPSFbldiod Abodif tvad tﬁlrﬁ@ [1\11;31 gbh@rtﬁdnrh redpRné\Vciniryyl aatel @iRalent

'é/sola]eedfrom hee :}%lual cell culture.is
CMypopulation isolaigd 9mc9H urg ibIEs fletharEPoHinEEi¥efent | y
I nfeg Qh@iditlbﬁ’ﬁf a EBlulaBreGEUNRY i in%lalgg a@ﬁan@mnr éﬁpfe@sh&h $hRc BPSbre
cells usion with host ce b)

en e BY T A e RSP HERD BV T3 r e

NMC 66 1IO§95%$> QPEIced3 . Niv @OI(QQUAM@b%tAQMéd@@WMaGOSQES
i'solated fromcultured Ti brobl asts: accel er at ed

NM P2Q73 1. e PO 7 M _983HdsN M 804390 M b3 AT K QHOBRS. Ak 133118,
NM{EF@LM%"M@WW%E%' Q1 loBRJ430:80h P[&F%%M 01818084

lasts: d) eficitation of a ce r response
NM_ VOB VA4agNYh AhtHe8. N M —0320P €S8N Ol 5% AME 03P TN NOT_OBTfdl

NMt 805938 N Fns@lg L 2@9%504%%& 56gﬁeW”R§ $9988 "M 080927,

response el ic an " equi'v Opu atron
NM_82 148 eAK GX630A. tNM tQ@ﬂ&OSf NI ¢ @m.’dgtBMat)Oéﬂm HOMr 831466,

C e n O u
NM&Q@dgésﬁﬁr nj\?g?’% Bﬁ%6§a3ghkwggﬁaésg§<pﬁésﬂpg% 6%&%8 or
NMnoo4 8HeNd 004843 @semt €185y, GenBank Accessi on Nos:

AK094860. NM 145023. NM_1 33492.
14, The vaccine composition of claim 11, further comprising a CMV population or virion

components thereof isolated from a cell culture of another cell type.
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NM_ 001039580, NM 001004301. NM 001034, Al 369525.

AK123066. NM 005345. NM 02073 1, BC071797, NM 003414,
WORI0009860, NMI38467. AK090803. AL133 118. NMIPCIH/USHBS/079494

B&001037. NM 024861 . NM 001043, NM 016239.

NM_001018084. NM 001037442. NM 017600. NM 022097,

NMJ75868. NM 032266. NM 003841, NM 005039. NMJ45051.
15. NMT0O®UR0ie cANBBBON S clhi OQAMDSI@;H IAFQBEIEB typRiNg DBORTs! cell
lypNM 0221 15, AKO056703. NM 000808, NMJ312377. NM 006793,

NM 03 1466, NM 005185, NMJ 39 173. BX360933, NMJ) 16

125, NM 002104, NMJB2188, NM_ 004185 NM 004843 or NVJ

16. £ u?‘fﬁéz}ccésﬁ%r??og?/tﬁé%lggle cP grx)\ 1e||en tge pcv)ullatlgthcdmpnses two or

mor€ QPO RdisSor t figic & Gdolates @rat el ther dprtheilabﬁzllllcuﬂmiei. ure of
anot her cell type.15. The vacci ne conposition of claim
14, wherein the other cell type is a fibroblast cel

17. t YA vdeBine To@posaiesiof €lam® MR Q@Smpiiskiy OliveChiahuied TM Wedc@icn
the CW popul ation conprises two or nore CW strains
or clinical isolates grown in the epithelial cel

18. CUlh UL RSine @gmi)o-gnﬁ)nWGEinﬁ‘ 21 CONPRFid dnaRactilated @MW Jakeine.
conprising a live attenuated CW vaccine. 18. The
vacci ne conposition of claim 11. conprising an

19. | NACHL¥ & S HAGH!REvidda agabhsTEML Ao bridi BRI AiLBSn AB the
[ n% vl{mﬁuafﬂggal lnzsﬂt% CW. “corrggrl SSI ng ad ?n ?{l]s't eri ﬁgl et

mdltwlciealuarﬁaﬂdeuate campMAtianeroniphising o rgoREgalairue RV mw{ynan or

geq S

i G SRR SR wRE R B hect bl BHHERRERERLS,

wmmmn&ﬂKmmﬁmbmnmhmneswamhéo@MMepmpmmatﬂ@mnns i sol at ed
froman epithelial cell culture. 20. The nethod of
claim19. wherein the individual is a human.

20. The method of claim 19. wherein the individual is a human.
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