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WO 2008/ 099148 PCT/ GB2008/ 000464 PRODUCTI ON OF
LENTI VI RAL VECTORS Field of the Invention The

w0 pooenddle) rel ates to nethods for the productipar/aB2008/000464
lentiviral vectors. 5 Background of the Invention
Lentiviruses, such as Human | mmunodeficiency Virus I,
are promsing tools for gene therapy due to their
ability to transduce and integrate into the genome of
bot h di vidi ng and non-di viding cells. However, the
producti on O%RQIBUCEIQN &F—'el'em%'é’tlﬂﬁb VHGIRRSI r al
vectors for large-scale clinical use is chall enging.
Lentiviral vectors are 10 normally produced by

Figldof thednuentiony 293T human enbryoni ¢ kidney cells with

severlindhirftibR reBteshb AfeMdisTONBE isdutiod B?leﬁ‘iti)\yiﬁii \éectors.

clinical lentiviral vector production was ased on a
Backgraynd offhe layentiom (Lu et al ., 2004). To further

I nmpr, i S t 3ab TRVARS
o Y6 a2kt as bl Ul ¢ 4 AR ol
fomgeng therarycdve, ta thel abilintr bansduee @nd iategeai éyP ilge genome of

sl 8t SN OV e (8 SUBLGPP ot Bhroive

lentviral veciors érdar@ﬁfacab diniags uge yie epatienging. G.entigral Gectors are
I VAN ti - of, erent . .

nAURRRE ROARBL B SERUGERG' 20T B, BB WAL wi

sevedl differdndpasmid sondbrsietls. Thefirst elinti¢a) Igntividal o/edtor production was
nsi gl S = LR} Ar |

oSS ARSIty 8L 3BEHAES: o e of

the pystens |¢rdivirus gasorpe amdadie sepacaind hietogoobplaamidsc Tharpiasmids

i_meq i . e 1 | .

o RGPS AR DB BERLRR LS b9 pes o
plaswide ahg apf eheiopey glyabprpteit pesenidivhicth esballyogreotides vesicular
4TS5y BB e, g8, 3 D IR L thliten. e
growthuafi aeihergré cllisghasgbeanl dhahgee o celbfatiodes.e Hertivirabvediors have
1S3 b e Blestl o AR ETBACU i POBT ! werasgtors in
sefrire-fte@xdondiBhs.G protein with | ess toxic glycoproteins.

v r 4 b cPaicepR oy Bteth, R BERCORHIARD et leuStiRgate
arﬂnumleenn{a}sg/dnjggo rﬁtm(;m r?_vef bédre nveRi ml!c?::velab Oftabliet ia®ge-scale
Vi I us -Q.,,ln a Lon,. various differen vel ope .
o3 Yot HabBhaht 1A Rl arigEnend e tiSBgenic
erjeloge pretdime VSVIGH ¢raguprohibited VednsstulRiag Ivecestv prodoétidn. edone

i bhon ape | eukaem a vjrus | V, nplopey murin ,
PrORHREE e oRn buCbis Baskrain ) ek agoniles gner by
telpass/alimsti sruselystidsh-imduebld PRIMEBO BYstbins POMEIQirg@ection methods
. I?ntlv‘ral Kectors N , ,
involve replacing the toxic VSV-G protein with less toxic glycoproteins.

Lentiviral vectors can also be pseudotyped by various viral surface proteins.
The most commonly used is the envelope glycoprotein G of the vesicular stomatitis
virus (VSV-G). In addition, various different envelope glycoproteins such as those
from gamma-retroviruses (e.g. feline endogenous retrovirus RD114 env, modified
gibbon ape leukaemia virus GalV, moloney murine leukaemia virus MLV),
alphaviruses, lyssaviruses or baculoviruses had also been shown to pseudotype

lentiviral vectors.
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WD 2008/ 099148 PCT/ GB211118/111111464 2 Pseudot ypi ng
br oadens the transduction range of lentiviruses, and

wo ooegotausn transgene expressi on has been obt aPCEABR0WS/000464
many different cells and tissues (Del enda, 2004).
Pseudot ypi ng al so strengthens fragile lentiviruses and
enabl es concentration to hpgh titers by
ultracentrifugati on. 5 Bacul ovi ruses possess several

LT R EN N (T T

transgersd expregsionshas reemabbamedeln rmanyeﬂlffeear&ncells and tissues

OeBhEF: 2070° PRI 2o starighens, Fale |hGiHUSes' &d enables
coheenttation taibigh tlaarrebgauasacteotnmgad?@e inf | ar ge-scal e and

hi tit t few safet r

¢ nepeplWiiesToPsshrs elP AL AATKAGSS, for AR ISTUR oapi gations.
Tr@tmt/em Iargeymsert \capacityas-e100 ki tamelt d, capw@ of thsdiMdigg most

m |%§ “% | nf ecti on cgvu %ﬁ acul ses have
%@ﬁ &8" 118¢7S; ae‘ﬂe&r'ae'a@@a? P P&”ﬁ'oﬁr ﬁU&?? [y serum-free
cohditiens (Scvel bﬁa/@rzbdwr Itk ﬁ@dmb@dmlcﬂ/rrugés \aré é!as;} tKBroduce in
artic as hegatltls VLP. | ntact

lar\gp '@sa"ﬁjaé‘gh é?t%"é B'é‘éH“epYrFUS %'EJGW§3F@YI'RFB?'P@PS as they are not
ab@@ﬂﬁ%dt@ﬁ%amﬁ%@h QeilS, UsyiaRIkicRy ¢slvdi§ rafehplysiciien é’\fen with

fluenza viruses, adenoviruses (Cheshen o

h'QﬂMH ipliciy 91 ynfection (MR- ( Auang et al, 2007) in mammalian

cel |Bécbl@&r@e§%ab@%eﬁﬂﬁs@ﬂ'f&e§ Jarg&mrdo‘@fn bl‘&@uctlon in insect
| nventi on Accord rg% to the present invention, a nethod
t

celhs apdinstha proguetianeitviral- 'r@soa%%& MP)owbrasdwamIs)mlﬁglntact
vnr@@@h&fe dAsd B8 Mrobised lﬁéﬂbﬂﬁﬁdﬂd%ﬁb%ﬂ%es %ulo@ Ls-nfliated

20 envel ope protein and rev respectively into t e sane
preguctpn pfefe@ﬁfnbm?@mr@vermswse& enoyigiragU&haghenko et al, 2001)

anB A (R ang &t Ial ‘M)b}?‘) ih rr‘ﬁarﬁrhaﬁ‘&?ﬁbll@%@ | Bk described.

Descrlptlon of the Dramngs T | ow ng draw ngs
K i rents of the invention. Figure 1 is a

schepbidm gd'tcﬁgﬁ@"ﬁré’s@\t RO Qnﬁgttﬁﬂc&” %ﬁ%&%@(@%?ﬂmwrus

25 plasm BAC-transfer, BAC g
Veg,&c ERUIDIigasyaloRing pachy 0§@hmrvirus draagieammstruct gag, pol, an

en@@IBHé %YdtéleanWEr%\/%ﬁ%r eféh? intd 'El’ésn%argé of Hﬁite'r% bacuIPwruses and

Description of red
trapfeuqiRg & apdoret ¢all withibator each baculddical ovi rus( es) nust

Déée fdnstﬁtr?eD hghtivirus transfer construct, gag,
vel ope protein and rev. The term

I eﬂ’hEWIlOM@Q dramdrfgsrillustrata erobodimants| of iike loweniiont o t hose
ski lFﬁd?ﬁe'{‘ i rhe schematic diagram and shows cloned baculovirus donor
plasmids, BAC-transfer, BAC-gag-pol, BAC-VSVg and BAC-rev.
Figure 2 is a schematic diagram of baculovirus-mediated lentivirus
production.
Description of the Preferred Embodiments

To perform the method of the invention, the baculovirus(es) must comprise a
lentivirus transfer construct, gag, pol, a suitable envelope protein and rev.

The term “lentivirus transfer construct” will be known to those skilled in the
art. A lentivirus transfer construct is a source of lentiviral RNA genomeflentiviral
vector RNA and transgene cassette. One example of a lentivirus transfer construct
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art. Alentivirus transfer construct is a source of
lentiviral RNA genone/lentiviral vector RNA and

WO canegrame cassette. One exanple of a | entivi rRGI/GB2008/000464
transfer construct W 2008/ 099148 PCT/ GB2008/ 000464 3
IS LV1-GFP. Methods for producing lentivirus transfer
constructs will also be knogn to those skilled in the
art. The term "envel ope protein” will be known to

s bRE Mot Brroiudioenfileisd R RS 3l jso Bagnown

toqmpslkeledﬁn the #fvel ope protein suitable for use, | n
the nvention i s VSV-G

oo 3y aRe It e FhBvlp hse sifigd in g6 ar. An

erWél@ﬂUfp%temGé b r@t@inttaad ;ﬁofe@fs tH8 Qublic dvfd by GiRd. OAh ékeﬁnple of
293T, Sf21, 293, BTI-Tn

eweﬁ’pe@@e'“l\%uﬂ?@?é"r ‘&?@r 6"‘ ?\ISUGBPO’P'ér\&V‘@eI |'s. The

pr odueed i eploBudditeliN@m dekioi wmesét@knn@tmmetarpr Ekennpnes
ension. 10 Pr eferablr%/ﬁ,1I all the el enents need
°fthF§J 8

UsPHeR|isisuabls foriussdp thsayentiopare epaw@%o%ccaﬂei ﬁ'dK St9,

stb9, bbs, BTV.GAtS & @4 ec@spnﬁm/sm Ovbfy, 9¢s@i b %@@é cells. The
bacul ovi ruses. Mor'e preferably, they are cloned into

prodiced qefle mayttheree pww req 3e adherRBt QFJ8 BUSRANSIAS: abl v,
th epr@fe?atﬂil 0 '&ﬁ dtHen te‘{erﬁé\ﬂs S hﬁéﬁe% kéc l{hQVbFoHﬁctlohh ot fl¥tional

be achi eved y nbi ni ng features

Ie@w@us¢%w1ng Bnmegagerﬁl@n areA@nee\u@oélnf@esﬂtereetvbaqutowuses
%r@ B SFoR8l\E Uér@Vbleé lﬁﬁu Ewé e&ﬁgf‘ehf‘adgcg K&lrvg\e and most

(VT ses C—trans %;a -pol
ngﬂ@mbvtheﬂ are cleged rfﬁ%OA@tS@wl%tph@U ewrust oFhis eray be achleved by
itihg B> | A US > I
B 3 ORI S o Vot B
a siegleibaculgyirysect or generation in manmal i an cel |l s. By

tr ariquﬁ?édo?rﬁ) r‘?a?ﬁha&%v@sﬁ% Qg I%Qnéfevs uce@&]}é&\/g u% and

a function ['ent’ 1 virus atu OVI T
BAGeenotierpiedi fomn Aatagramiia vel/fomaao mmtmapsdah@me@owhedmwrus

<A§W€‘§§t h&R pd4e ctoﬂ?tﬁ.?cg@ OfTI{HIyg gﬁu O HEGENLARE hled for

ul ovi rses ent ctron of  “sdspension
lemtivireral Viegtor cgsinegation is enamnfatier cetsdBy |txansdlm’mdgszﬁﬂéﬁ gells with

th geeb%m\)lr\ﬂ‘sésala fur\éﬁﬁhglrleh[@%{rgglhgg bggn ‘*E}IFO?@F‘&;O' Wi th t he

oviruseéncoding or ayin 5 protein
rev Betcatowmetechmobgy) fis apLgttrégtive mpttioarfer actlalble irtie grodyction

ok Qe BEp e lonP EBR R B BRBSHH! “RREP Y hucron o
suspensom maypdéliar cel!semcsqsrsnﬂrepﬂ corditiens apxﬂ;@amuyd pi2e. lentiviral
o1 87 B9 BB L AR P TR RR B BB sblivmg wra
prof8vt @y, tah67kt, dlvordipo, byt iut ptevoidinitenr tobfustngﬂhe viral protein to a
baculovirus protein. The baculovirus protein may be the major envelope protein
gp64 or the capsid proteins, vp39 and p24.

The resulting lentiviruses may be pseutotyped with heterologous proteins or
other ligands, such as VSV-g, gp64, avidin, streptavidin or biotin.

The following Example illustrates the invention.
Materials and Methods
Cloning of plasmids for the production of baculoviruses

All the necessary elements for the production of 3 generation lentiviral
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30 The followi ng Exanple illustrates the invention.

Mat eri al s and Met hods C oning of plasmds for the
weemdoeiison of bacul oviruses Al the necessar yPEl/6BeBS00464

for the production of 3'd generation lentiviral WO

2008/ 099148 PCT/ GB211118/111111464 4 vectors in

mammal i an cells were subcl oged i nto bacul ovi rus donor

vector pFastBaci to construct four reconbi nant

veER5Y AR PAGLE PR LB BRI vector
pFRagtBacp| kedcom;irub’eﬁmm I ryctmnbmamtr lna;u(o‘&trhv%&/)BAGﬂt@an@r 1BAC-gag-
po’I:I gzﬁ\tc v§v8° Xli EK&fre\‘/’o”en' nd r}gomnu/lqmoglra%hg %aP I{'}ITMC% multipled

nL(C!ambeyhhwa/lFl:ss‘ (ACReMP W @iduract))/ Fpiest,/ &/bblylnﬂt‘éﬂdoﬁmﬁihé 'ﬁﬂﬁtlple

ot et (Pret PR SRR s PSPl ey Eoqlhpal staiasa

wds TARETGEINAGRGLECAGHT: WEMTME@%&@%@M@% %ker
TTAAACGAATTCGGGECCCATTTAAATGGECECECC- 3" (SEQ I D No
W8he 10 donor vector also contained the red

5 cmm@mammt@mmmc@rcm@ﬁs&ﬁmnémdrﬂ@eomm

T BT o B AT ERARRGEGAE Ot GaRERLIE o 1. The

dohbi Vébt@&ﬂ% 3bntained ehd rddﬁ%?és‘é@ﬁﬂ ﬁTGtéu?ma'rRér Igdfie (HaRSd)&Inder
constru LV1- GFP) ANGFP from

thg GOt ARelsBETBRED oter(REganYeRien ovnruagtarégt_eaamnon
by @GPy ede‘ﬁatbm ﬁ]ll‘@)o?;@‘kféi@h se‘ifhﬁac%ﬁ’tlﬁ'ﬁafe'ﬁﬁ\rnr&eﬂ sfé construct,

drlven b pho ycerate ki'nase (P

(Y- NGRS MR BABIABTIh LT G NS RedoRE B (R, 13006
wasURplRBH NS GFE. I & ﬁﬁ@%ns’i%’é%é%lﬁf Qﬁ%rké/rlger%: % Hmé?\ by the

the pFast Bacl . donor_vector %g yl'inker 1n
p ?%P'tqgé%?@f%tﬂekmﬁﬁ%t (R pseme se?im@nl@l@ACﬂwsfe@Fpevtas was

coﬁétﬁﬁﬁéd?g %berﬁ@g? Ble r@fé% udfish 4R q_\H;?ﬁP u%‘?h%_RFastBam

Swal Asc Sit he donor vect or

dog@ic werioTRAYlinger mﬁéf%%@aﬁén de dene @edm@tdoamyofdmg@@nuwezav1-
GFtﬁ/lvag: & gé‘été@ vﬁﬁlcbs@ %Inﬁ‘vﬁédl aﬁﬂdsdPEI%ﬁéa 'lﬁ‘tg ?WQI dflsrc"f‘gﬁ@ 5 the

into the Ascl and sites
doﬂPfa‘éﬁ%dPQMIné@de'e SEeeNG 8k A4 ithe) sequasice s cloned by digesting

L\/(1R§3F9157'\/\9ﬁ94§t@h d AR[ iinQ&rtlH éaﬁéjgsrﬁé’rg |ﬁb§[§?3&£€d%ﬁl sites

ronoter was derived from 't epla
peifigd PEasiBaR]-glaamid. 2002) by ApaLl digestion and

E?PE?‘@?%%@{‘ SoRRruerIen/Ro-ofaon ABr ARy @GNS bry qaven by
Cl\mﬂmr@apma@s@er(vsdrfmmmasmm PMBLY/pARE (Boitinzi i Naldini,
208§%PA55N%J GRBof ARG SUbGENdd A8 thBesRA-BRITbANR AN oA or. Prior
to Ilgatlon Apall ends were blunted with T4 DNA Polymerase (Finnzymes, Helsinki,
Finland).

The VSV-G envelope construct from the plasmid pCMV-VSVG was
subcloned into the pFastBaci vector in two stages. First, pCMV-VSVG was
digested with Nofl and blunted using T4 DNA Polymerase prior to digestion with
EcoRl. This fragment was subcloned to the Smil/EcoRl-site of the polylinker. The
second part of the sequence was digested from pCMV-VSVG with EcoRI and
subcloned into the polylinker EcoRl site.

Rev cDNA was obtained by polymerase chain reaction (PCR) from the



10

15

20

25

30

subcl oned into the pFastBacl vector in two stages.

First, pCW-VSVG was digested with Nod and bl unted
w@2i08g99148 DNA Pol ynerase prior to digestion w pdr/882008/000464

EcoRl. This fragnment was subcloned to the

Sm|/EcoRl -site of the polylinker. The second part of

the sequence was digested fgom pCW-VSVG with EcoR

and subcloned into the polylinker ECOR site. Rev

PO AT b B 8t T s (Ve Pdevan prers. The

forwaag prichep S9- R@AA@KM‘I’Q‘C GICGCOABCARGGOAGBARGAABTGGA-

¥ SRR s hecaatonredphBRIdkBaCH B e feueagners i bol

th@)Kozak econeamiizCSeduenca Us lie ahiicl egndl tHe3 FebRI BRe AMeMinBE. The

st Bemoh s A S EB e R CRTARC R R e AmalTees (e
|Dm¢ B The sequékdel AGEJM@EAEEMTW tE e Tid T b&id and the

he sequence for nucl eoti des 349-325

N’Zﬁ' ¥ stads pa‘;;erg@@i TR PG PGIPIauCt R cigsstesl Widh E2oRl and
Eﬁr‘:feﬂ%mg'r%evﬁfmb' dlegd prCRt RPRﬂHééa \”ﬁ§dlgbr§1e\‘ﬁl edJSA and

EcoRl uri usi ng Wzard

SUPP'P”?W'H%@% EcRBlNEeksitevet them,E)astBea@a poi.\dlﬂbwoweferm rnazi\C rev.
Ré\h @DRAC Ras Niveder Sthé ecd?ftrot e tRE @Mﬁaﬁﬂonﬁﬁéry Whﬂ:'ﬁeﬁ/f:\g q%rewously

form pBAC-r ev. was under e contr

sut?ﬁ'@n@t/nasr?r Uﬁtﬂ{@oﬂhﬂfa@meﬂhﬁowrféem@ma{i vegiorc(myvitsepens injo the
SMIVE‘JOﬁ? %ﬁ% of fh%ﬁjﬁ@fsafcﬁ ?;gxiap;’erpc DNA3 vect or

Invitro CoRl -site of the
P"|§F’H§i'% |?jﬁl‘5'/l1qsﬁﬁer Product i on of lentiviruses 293T

cel I2‘g3ﬁ%eéefflsp¢v%e%u?%dea4br?fb% ggéﬁn{ %llﬁé@é e cliiflr&d in

cultured In cco
Dyliopgerys Moditep Eages Meastium s(@MﬂMheanl H4t thD%limJ%mented

T
wif o 1aF BEUnG Sekum (PHES Hrareloltte ufis) bEqHiied ) varying
miltiplicitp 00 inpeaiiop dMQi ebétwiean &Dtenglr 1 Q08 pimpler el inoeltf@_e semim-free
or%%ﬂ% S ér‘ﬁgnwgf\n (ﬁp%d’lﬁll e\fﬂle?ﬁ Hi nBulSéT%Hk?ﬁgé r%ewgmdium

ser um
ordi8 rRlnl\aertan sapplemehtad:@MEM we‘REMWa’s&é&C majcelle wmel washed and

m%@ﬁ M&%ﬂ ecT h‘F‘neC@ III @?%%E%@Egﬁt%m‘?@lteﬁhw S, was gﬁll%cﬁ%d 48

ntiviruses was cO ran uct
h pesttransdigtidn and teodifugedhat 450Q tbmfm 18t mincad moom temperature.

" RLoB, AR D1 hue VB S 6 TR AL BB e
miBsiGy R&BAC@ga}gamr,- B&UgRev be BApaVS\Ag)es!.miwusés wepw apameepared
o RN 58P R B 25, g B LADporens
antoNalajmi,02@02) h€o dtnpemienttvt attzichirizat oelthes cells tdthebbdttarmof the
pléﬂfes,t tlﬂg plates were coated with poly-L-lysine, according to the manufacturer's
instructions.

Titering of lentiviruses

Transforming units of lentiviruses (TU/ml) were determined by analyzing the
number of virus particles able to transduce HelLa cells. On day one Hela cells were
seeded in 6-well plates at 1 x 10° or in 96-well plates at 5 x 10° cells per well. The
lentivirus transduction was carried out on day two with serial dilution. On day five
the cells were visualized with fluorescent microscopy and analyzed by flow
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pl ates, the plates were coated with poly-L-1ysine,
according to the manufacturer's instructions.

wdardoendngs of | entiviruses Transform ng units OPCT/GB2008/000464
lentiviruses (TUm) were determ ned by anal yzing the
30 nunber of virus particles able to transduce HelLa

cells. On day one Hela cellgs were seeded in 6-well
plates at | x 105 or in 96-well plates at 5 x 103
cells per well. The lentivirus transduction was

cykumetnedo oigvednth@apetorbtaget f sells avhieh |wereotiangdiicgdyby GFP

exfr%féés?gl tlBﬁtl\/ﬁﬁE faﬁ@ %)eé dégélhf %%\E/iv %%8@%%@%@3% and Naldini,

2Qﬁ@I/GBZOOS/ 000464 6 cytometry to reveal the
PR e%f.oﬁ%flt,%n\glg bfd were transduced by GFP

r essi entivirus Titers were cal cul ated as
des dieuae@ells 5 R0 )ewmere seedetiah dhen P6 well(iettes, Litangdueadmext day

wit BRSO pplafchd MafiRset At b e dutbadih o beeks. GFP
expredsianawas oenitered mw&lydydldmemtc')mie’ransés aatmddrteﬂaiscmm Hela
I
ofis ol B Parsf ol KRt Do S HrosSHRETRMGT, pFesir PP Bl the
e)QsIeebsaionoms monored &l 3 eintilamwayguced wi t h bacul ovi rus
f P and th [
DeeiiaReR o2 BERRBHaRT ™ 0 et'er ninat i on of pod
conclget ambmrﬁmeérﬁwaa’ocaﬁsMabrolte}'nﬂtpiQﬂi(pgAml):wasidétepnm’mi by p24
L. 4 . E j ENTM
ESR BIINENS "B ottt i f0utls i1 SO BHIGN. LISHY, gt the
replégaltioe adompetert npretvinses em?Ly Watsﬁ@me( BELD24nEE1SH0 mietdpiyiination
romthe ¢

g dn R HRES SRR +1dher SBi iord dinsfiligd it tentivirus and
thé aahfduonus gﬁi&?znﬂ:ﬁ Wab?nmmméiﬂwﬂw Rytefridter e:ens/ waﬁaScultured for
noni e ow one were C .
fo e e RuPraclBlien et Col s 6l eh pteenlaiohat b in the
supefreedlits aldso meabuled4rdpeatedly as LED@lﬁérRéraﬁf ?RGI@STWQW @stther
WwWas ur

repeat edl.y as a narker
canfiiFed R drassou g DRIE HeLa Gtk Wi IegRs SUppimglants and GFP
ex@ﬁéés&mt\,e@a PORIESrBE@ LA MLISre8tsht GiEtos€uiy BRSAGINcYBSeter.
red by fluorescent mcroscopy and flow
Sth 'V%ﬁ Statistical analyses Statistical

analatamcmera@aggéé o &fed pbwo@ﬁéwhﬁactﬁ’rrapﬁﬁaépﬁﬁ aphRagphPad
So t%\];atre nc., éan DlegoagAuuggo CA USA). Results
Results
Construction of baculoviruses

The key 3" generation elements were cloned into four baculoviruses. The

baculovirus plasmid constructs were verified by restriction analysis and four
baculoviruses were generated in Insect cells. To monitor consistency of the
baculovirus production, immunoblot analysis was conducted on each batch, with
anti-gp64 against major envelope protein of baculovirus. End point titer
determination (IU/ml) for concentrated baculoviruses was done in insect cells. High
titers (>10'° IU/ml) were measured for all produced viruses and used to control MOI
in lentivirus production.
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Construction of bacul oviruses 25 The key 3rd
generation elenents were cloned into four
whamshoiss uses. The bacul ovirus plasm d constPaDGB2008/000464
were verified by restriction analysis and four
bacul ovi ruses were generated in Insect cells. To
nmoni tor consi stency of the Cfacul ovi rus production,
i mrunobl ot anal ysi s was conducted on each batch, with
an I_%‘\H agal nst maj or envel ope protein of
ofJentiifiFeSoi nt titer 30 deternination (IUn)

for mﬂmnéésatv@éi bafiLIeNd T B\F SFanas i s
ol 1 e R O o o 2o Sl ith four

%ﬁqlowmcéansﬂum@bwa%ﬁaﬂwm Y& diferent mediums and incubation
trheélt THE T C j

8 Tty VL RERAREI e e yeegueton
flm%ﬁ%qew MYSOSCHRE: e LERIBANYE cRPIEINING Hupetnatard®s wire x@digcted 48 h

aﬁ?éi"thé tr’élh&(!ihdctl@h' land *ﬂ%{ré’ lhRyd Hé‘t‘%ﬁﬁmea ﬁﬁﬁ%ﬂ& %EII%Q? Y}‘Qﬁsducmg units

_I_per ornmed using different medi ums and I ncu
(f4/Mbs. The transduction efficacy was nonitored 20 h

af t efo frifachiiodedGh NS ébb Sadt VIQHES ?ﬁblrlggoﬁk%i\&%%fg\v%rage

Lenti vi rus cont al ni ng per natants were
Ofeﬁ P et 16°HEUAM aﬂmacﬁnsdnctmd/vas perfarmesr 4 hdetserum-tfred donditions.
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A frequently used titration method alongside with a biological titer (TU/ml) of
lentiviruses measures p24 concentration (pg/ml) by ELISA. The p24 concentrations
in the medium were 191 + 105 ng/ml which corresponds the values for the
representative virus preparations. However, p24 concentration does not separate
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concentration of p24 in the supernatant was repeatedly measured. An increasing
concentration of p24 would indicate an ongoing viral replication, but no such
increase was detected. Mediums collected from transduced Hela cells after 2.5
weeks were further used to transduce naive Hela cells but no GFP expression was
detected neither with fluorescent microscopy nor flow cytometer.

In summary, successful generation of functional lentiviruses using hybrid
baculoviruses has been demonstrated. Lentivirus titers produced by baculoviruses
were comparable to those produced using the conventional four plasmid
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The scalability of virus production for clinical studies remains difficult in
adherent cells. Thus, adaptation of lentivirus production to suspension cell cultures
would be advantageous. Preliminary results in suspension adapted HEK293 cells
in serum-free conditions showed very efficient baculovirus transduction efficacy
(95.1% GFP positive cells).
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