BACULON/ IFS SYSTEM FOR THE EXPRESSION OF A GENE THERAPY VECTOR Recombinant
adeno-associated viruses (or rAAVs) are currently;considered to be the most 5 promising viral vectors
in gene therapy. However, their large-scale production remains a limiting factor for the development of
therapies of this type. Production systems which exploit the capacity of baculoviruses to infect insect
cells have thus been developed with a view to overcoming this problem, and for biosafety reasons
(Urabe et alB200R1HONMARGEEYNIEE M F (1R 3GHID 43 RIFA3080 48506GHS RA0481RYBY5). According
to the protocol initially 10 proposed, infection ‘QP'P%%&CGHS with 3 different baculoviruses was
required in order to provide the rep and cap helper genes and the construct comprising the
recombinant AAV vector containing the transgene required to form the recomblnant viral particle. A
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the major |cult|es conventional y encountered durlngt e production thereof ummary

|nvent|dﬁtqll£ﬂt_y of packaging of foreign DNA which does not correspond to the vector of interest
{sequences of rep and cap and of genes for resistance to an antibiotic) has been observed,
25 thereby posing a constderable problem in terms of biosafety. Such ciones are thus unsuitable

for the production of batches of vectors intended for clinical use.

All the baculoviruses used in the studies mentioned above comprise the insertion of the gene
of interest (whether it is the rep and/or cap genes or the therapeutic gene of interest) into the
30 polyhedrin cloning site of the baculovirus genome. This site 1s conventionally chosen owing
to the high levels of expression which can be obtamed from this Jocus. This gite is also used in
the system developed by Luckow et al. (1993; ). Virol. 67:4566--4579) into which a bacterial

origin of rephcation, a kanamyein resistance gene and a "Tn7" recombmation cloning site are



15 Surprisingly, it has been possible to show that recombinant AAVs can be produced by virtu of a
single baculovirus. The invention thus relates to a recombinant haculovirus genome comprising
heterologous 20 sequences encoding all the components required for the production of a heterologous
viral vector (i.e. the protein components of the vector and its genome) inserted into loci selected from
the group consisting of the nonessential genes of the haculovirus which can be replaced with a
sequenceafintendst without émkxdbﬁyingqthéa:ﬁunﬁﬂoﬁmg@ﬁthdqbasuIo-k‘/itm,is sarTlbeunventiomia particular
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baculovirus genome, said AAV recombinant genome being inserted into a locus diffe
Semmary of the invention
15
Surprisingly, it has been possible to show that recombinant AAVs can be produced by virtue

of a single baculovirus.

The invention thus relates to a recombinant baculovirus genome comprising heterologous
20 sequences encoding all the components required for the production of a heterologous viral
vector (re. the protein components of the vector and its genome) inserted into loci selected
from the group consisting of the nonessential genes of the baculovirus which can be replaced

with a sequence of interest without modifying the functioning of the baculovirus.

25  The mvention in particular refates to a recombinant baculovirus genome comprising one or
more expression cassettes for the protein components required for the production of a
heterologous viral vector, and a recombinant genome of a heterologous viral vector (also
subsequently referred to as heterologous genome), said expression cassettes and said
heterologous genome being inserted into one or more locus selected from the group consisting

30 of the egr, polvhedrin, ctx, 39k, orf51, gp37, iap2 and odv-e36, plth and p94 loci. The
baculovirus genome can in particular comprise at least one expression cassette for the AAV
rep and/or cap genes, mserted into said one or more locus. According to one variant, said rep

and cap genes are contamed m oa single expression cassette, in particular in reverse



the locus or loci used tbr the AAV rep and cap genes. 15 The recombinant baculovirus genomes
according to the invention can in particular be derived from the AcCMNPV baculovirus. Moreover, the
recombinant baculovirus genome of the invention can also have the characteristic of being deficient for
the chit/nose, cathepsin and p10 genes. When the recombinantg.enome according to the invention
conta heterologous recombinant virus genome, said heterologous genome may comprise
heterologous:gene endading@ peateiman mtesrdermig RiNAaf ananiisansedRINA, whichais:buparticular
therapeuti as to allow the production of a.vi e ther vector). Accor to onetent, the
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appiicationwnder conditions suitable for the production of a baculovirus. 5The invention also provides
a eukaryotic or prokaryotic cell containing the recombinant baculovirus genome disclosed, or infected
with the recombinant baculovirus of the invention. Said cell may in particular be a mammalian cell (for
examplelan HEK293 celbtor, andnsect cell aieeiuadiif’rmm-ithecsmdmnmg&a(fmgip@mbm'rn'griohapiusia ni
lines (for example, the 5121’%?0’{ TN, 51% oArJH |ve ce!jg 10 The invention also relates to a
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partlcuIar&y%nwﬂ@mmeﬂwutdompmdlmmgtalnemmmmachﬁvmmmmtsmg oultbwingtthexrecmnbinant
baculovirus. comprising the ired for the pr duc ion of the rote ene
co?nbjponer{tss bf*é%jAA%; (f’é) celin 65'?? }él‘efacrgoi‘s(anuﬁs?éc "cell'( Br%QéFﬁble adn gb‘ﬁ“ﬁ’i‘ﬂ“TN
5131-4 onHigh Five:ceM))capalple fof théinginfected Wmvsa:ldabaﬁu:lmvmmsommdemdonﬁhtmﬁ&whlch allow
Itgs |nfeqt|0% olLEhI%() }?lt’ }Igﬂ ttl%fb??y'O;VJEU ()I]nq the P}'Og{ggl U(Ief(_s%ld ?8 ang D%Qt OCT ()‘!: gure
baa-mlovirus genome, said AAV recombinant genome being inserted into a focus different than

the focus or loci used for the AAV rep and cap genes.

15
The recombinant baculovirus genomes according to the ivention can in particular be derived
from the AcMNPV baculovirus. Moreover, the recombinant baculovirus genome of the
imvention can also have the characteristic of being deficient for the chirinase, cathepsin and
pli genes.

20
When the recombinant baculovirus genome according to the invention contains a
heterologous recombinant virus genome, said heterologous genome may comprise a
heterologous gene encoding a protein, an mterfering RNA or an antisense RNA, which 15 in
particular therapeutic (so as to ailow the production of a viral gene therapy vector).

25
According to one particular embodiment, the recombinant baculovirus genome is a

recombinant bacmid.

The invention also relates to a recombinant baculovirus, the genome of which s a

30 recombant baculovirus genome, in particular a bacmid, according (o the invention.



20Figure 1. Monobac System for the production of rAAV vectors The ACMNPV bacmid was inactivated
for the chitty/se, cathep.s.in and p10 genes. The expression cassette for the AAV n:T2 and cap8
genes was inserted into the genome of the bacmid at the ecdysteroid UDP-glueosyltransferase (egt)
locus, thus leaving the tn7 transposition site of the bacmid free for the insertion of the rAAV genome. A
single 25baculovirus thus makes it possible to produce rAAV particles in insect cells. Figure 2. Study
of the losliseffect forekpression efie AAY rephatdicaplgenes The“aﬁmﬁé'ﬁﬁi@ﬂ mfth)AAM Rep and
Cap8 proteins. was m inlto[ed Western blgt usin bqg oviruse sm%éh teln from the
expressf’éﬁn A88Ete instited at ?1 ST S |fe% or the 'Baermid oF At '?qu %1 L’Héy aftéPinfection
of St9 C@hlsse'ﬁlnemﬂeieﬂmempmssmtisiaﬂﬂaﬁdmuG)cmr|Bmmmioredzbm meastitingithe expression of the
P35 baeulovirus protein. Monobac C | & C2: AcbacACCAp10-rep2cap8(EGT). ACCP-5R660 Cl& C2:
AcbacACCAp10-rep2cap8(Tn7). WT-SR660 Cl: AcbhacWT. AAVS bulk: positive control for

AANE8- m'SeAI?;mmdiuctidm ACCAps| O: dvdangicifram wknilchﬁhe‘maﬂhbpsinmﬁﬁmass ardphhhgenes
have beF F) ti) cim"lg dd({erlvr%d froL[P AﬁN]ﬁ)Pp\/\,S urtez?; S{? Iocus eiffect for
expressm‘in 0 'tvﬁleu;bﬁ\)(?lgﬁ and'i. aipg 'gehes e exp“ré‘é"s‘?gh 0 ifh e'AA e“ﬁ gn Capt }698 kins was
monitored ibycWesterniblotr usuhg bacu hmvimse@aexqaﬂér;ﬁmgathe%pmtémﬁméhe exxpress;an

cassette [seried gLie 7. e of the bacid of a1 he sgtocus, 3 days atterinfegtion of 3P cels

The proteln expression 1 dizafi A8 onitoréd ¥ y measurlng € expre Rsion 6 e P35
baculovisiig, pigteint N’Ionblh)gim}ﬁ'{/@ndlgz AcbacACCApI 0-rep2cap8(EGT).
10

The invention also relates to a method for producing viral vectors, in particular viral gene
therapy vectors. It 1s directed more particularly toward a method for producing a recombinant
AAV, comprising culturing the recombinant baculovirus comprising the sequences required
for the production of the protein or genetic components of an AAV, with a cell, in particular
15 an insect cell (for example, an S19, S121, TN 3Bi-4 or High Five cell), capable of heing
infected with said baculovirus, under conditions which allow the infection of the cell with the

baculovirus and the production of said recombinant AAV,

Figure legends

20 Figure 1. Monobac System for the production of rAAV vectors
The AcMNPV bacmid was inactivated for the chitinase, cathepsin and plf) genes. The
expression cassette for the AAV rep? and capd genes was inserted into the genome of the
bacmid at the ecdysteroid UDP-glucosyltransferase (egr) locus, thus leaving the n7
transposition site of the bacmid free for the insertion of the rAAV genome. A single

25 baculovirus thus makes it possible to produce rAAV particles in insect cells.

Figure 2. Study of the locus effect for expression of the AAV rep2 and capd genes

The expression of the AAV Rep and Cap¥ proteins was monitored by Western biot using

baculoviruses expressing these proteins from the expression cassette inserted at the Tn7 site
30 of the bacmud or at the egf locus, 3 days after infection of SI9 cells. The protein expression

standardization is monitored by measuring the expression of the P35 baculovirus protein.

Monobac C1 & C2: AchacACCAp10-rep2cap8(EGT).

ACCP-5R660 C1 & C2: AchacACCAp 1 G-rep2eap&(TnT).



Monobac Seap Cl & C2: AcbacACCAp | O-rep2cap8(EGT)-mScAPTN7). Ti- AAVS8 bulk: positive control
for AAV8-mSeAP production. 15Figure 4. rAAV preductivity The rAAV productivity in the monobac
system was evaluated. The results are given as rAAV titer (vg/ml - vector genome/ml). 4 replicates
were used per experiment, the error bar represents the standard deviation. 20Figure 5. rAAV
productivity after pun i tic 'on by inn mnoaffinity The rAAV productivity in the monobac system was
evaluate‘éi’"ﬁﬁﬁi(pﬁriﬁéaﬂmmirwé“resuIts are given as rAAV titer (vg/ml - vector genome/ml). Figure 6.
Protein qro urlflepl‘rA AV \é? tor \/,eln O%I’Oflle of the rAAV vectors was evaluated

vg of r

after purifica |on y |m munoathh Lomf ere ana yzed by SDS-PAGE and staining of

the gel Mﬂimmmaesle15Imn(l%)MVBemﬁéAthproﬂuoemvwﬂd the) witd:¢\tpe bbotialdieses.
Ibaculovi gWT %p2/c L10180([ %mp\paculowrus bacWT-mSeAP. (2) AAV8-mSeAP produced
ele

with theéb baculoviruses ¢ chitinase, cathepsin and p10 genes. | baculovirus bacACCAp

| O- fep2/cap8 (Tn7) 2H baculokus bacACCApl1l0-mSeAP. (3) AAVS- mSeAP produced with the

baculoviguses de bl the chitingse. athe sin and P20, ., )a}m i es
bacACCAﬁTb rep Jp% (%.ltlllx “Ji haéﬁloelrlrhsg AcACCA E[%Xlg (? AA\% MSeAP produced
with the bacubgvicss delstebefar e ﬁhatha@e{ qaihepmmandiplm)genest Aynglecbaéutﬂwmsysed
baCACCb 8190&1 us/&a&pg %-TI;‘).! nﬂ pm '[]Q}Z)fr%%t%lgquegg{]l Tt‘llcz_r:]lﬁc‘gzlgellégyr eC ap iﬁ, Tn7 site
of the bacmid or at the egr locus, 3 days after infection of S cells. The protein expression
10 standardization was monitored by measuring the expression of the P35 baculovirus protein.
Monobac CT and C2; AcbacACCAp10-rep2cap8(EGT).
Monobac Seap Cl & C2: AcbacACCAp 1 G-rep2cap8(EGT)-mSeAPTn 7).
T+ AAVE bulk: positive conirol for AAVE-mSeAP production.

15 Figure 4. rAAV productivity
The rAAV productivity in the monobac system was evaluated. The results are given as rAAV
titer {vg/ml — vector genome/ml). 4 replicates were used per experiment, the error bar

represents the standard deviation.

20 Figure 5. rAAV productivity after purification by immunoaffinity
The rAAV productivity in the monobac system was evaluated afier purification. The results

are given as rAAV titer (vg/ml — vector genome/ml).

Figure 6. Protein profile of the purified rAAV vectors
25 The protein profile of the tAAV vectors was evaluated after purification by immunoaffinity.
10" vg of TAAV were analyzed by SDS-PAGE and staintng of the gel with Coomassic
blue.
(1) AAVE8-mSeAP produced with the wild-type baculoviruses. 17 baculovirus bacWT-
rep2/cap8 (Tn7), 2" baculovirus bacWT-mSeAP. (2) AAV8-mSeAP produced with the
30 baculoviruses deleted for the chitinase, cathepsin and pl0 genes. 1™ baculovirus
bacACCAp10-rep2/caps (Tn7), 2™ haculovirus bacACCApI0-mSeAP. (3} AAVE-mSeAP
produced with the baculoviruses deleted for the chitinase. cathepsin and pl0 genes.

1" baculovirus  bacACCAp10-rep2/cap® (EGT), 2™ baculovirus bacACCAp10-mSeAP.



The production of a viral vector, in particular a viral gene therapy vector, requires the expression, in
the same cell, of the numerous components of the viral vector. For example, in the case of the
production a recombinant AAV in an insect cell, it is necessary to produce, in the cell: 10- an AAV
recombinant genome comprising a 5' ITR (for Inverted Terminal Repeat), and an expression cassette
for a heterologous nucleotide sequence of interest (at least one heterologous nucleotide sequence of
interest (fhdéAthe-cortid! pf @l preimetdr svhich isoefiesti@diord the expregsiorrof saigh genadnyd farget
col defmef Relo An 234, a0 e Rradurts o he MIER AILERP grngs. 15 A bacuiovius
expression system as been deve opéd in or facilitate’ duction of viral vectors, in the
sense that a single baculovirus is used to |nfect the host cells producing the viral vector. 20The
mvenhomret{q}g& npar qf;ﬁ{%ﬂﬂ le]ggn}bdnant haculovirus genome comprising one or more
expression cassettes e protein components required for the production of a heterologous viral
vector, and a recombinant genome of a heterologous viral vector (or heterologous genome), said
expresSIPRCARSEILSR ff e eteLalenons ASaTE beng Peried g one oL Tole el sqjected
from the group consisting of the nonesseéntia genes of the S56aculovirus which can te replaced with a
sequencepfcinierast \Ahthwmemmditf}ahgtthwmm@ VN mfrthesbeicthtowms Ynceocontextefithie. present
vertomanaansaeial.gsnes PG RACH A vel, s ARled s aRnes uilh can iR agyvated o
removed from the genome of the bacul ovirus, without 3 |ng |ts capacity to grow inihsect cell
cultures!®hask genes are genes which are involved specifically in ODV (Occlusion Derived Virus)
praduction or genes,whic the ipulati h insectin the |ronment but
e ot recuires o s B e e
359-414)nAceordingsteonepaiticidarembodingent, hecloctidcordgatis (are) setestda flomtthesgroup
consisting,of {1 RAVARIIY &1V, £k 3%k 01151, 03T, O3, P94, A0 AN ag;e56 log) spidlocus
being more partTcuIary the egt locus In the context o t e invention, the term” heterologous viral
vector" |sﬁntét’tdédi‘t6?Wh&*tﬁtfl&t}f\/e&otbgwhlnhtlsammiafﬁhdgtommlThéa hedergldddusiviral vector may
in particular be ap, 19%HQVI{L}§ (AP _deno- ﬁ‘%ﬁ Cc:@ q |,rus a retrovirus, in particular a lentivirus or a
spumavirus, etc. More specifically, the recombin nt baculowrus genome according to the invention is
capable of being used for the production of viral vectors of any type intended to be used for introducing
a heterologaUmIMFR IR RSUNLR IR 6elh AHREQ" AN AIAANISL IR PRIEYIRT A VIR gctor for
therapeutic purposes in humans or animals (gene therapy vector). In the context

preseiinventicas e, temtl@ea%pﬁessrerﬁcaesett@ﬁustmtendeth@drtean act the host cells Pwduun“

the viral vector.

20 The mvention relates in particular to a recombinant baculovirus genome comprising one or
more expression cassettes for the protein components required for the production of a
heterologous viral vector, and a recombinant genome of a heterologous viral vector (or
heterologous genome), said expression cassettes and said heterologous genome being inserted
into one or more loci selected from the group consisting of the nonessential genes of the

25  baculovirus which can be replaced with a sequence of interest without modifying the

functioning of the baculovirus.

In the context of the present invention, the "nonessential genes of the baculovirus” are defined
as genes which can be inactivated or removed from the genome of the baculovirus, without
30 modifying 1ts capacity to grow in msect cell cultures. These genes are genes which are
mvolved specifically in ODV (Occlusion Derived Virusy production or genes which are

required for the manipuiation of the host insect in the environment, but are not required on the

scale of insect cells in culture (Cohen et al. 2609; Virologica Sinica 24: 359-414). According



combination of elements required for the expression of one or more genes An expression 15 cassette
thus contains a promoter suitable for expression in-a host cell, in particular a eukaryotic cell, more
particularly an insect cell, and a polyadenylation sequence. Those skilled in the art have several
cassettes for expression in eukaryotic cells (in particular insect or mammalian cells) at their disposal.
20As mentioned above, the recombinant baculovirus ge mne according to the invention can be
intendedafamhezmrindUntiﬁnl’mﬁiwnahuebhom:ot anydyipe, h‘rq)artﬂeu:lai Vioah glenerth@rapiysvemgrs i'lc the
recombinant fagulpyiris denoms, can somprise ons orjore, exgreseion csseticeyiral proteins
requwed orithe produc ion o‘f’an Adleno-asdociat wfus 6f an adenokus of’a‘retrovirus, in ﬁartlcular
a Ient|V|nmsn@r}aﬁpuimﬂylrhts;zgztdcﬁihe 25 genes required for the production of such viral particles are
well known to those skilled in the art, who will adapt the present recombinant baculovirus genome to
the particular viral vector that they wish to produce (Bagnis, Merten, Mezzina (guest editors) 2005:
Advancdd mhethads:forf imdustriak production; 'purfichtions aml em:aCteariiaaeimcbft@enmweomrs Gene
Ther 12(S1); 1112, 30 Accordingpreferred empadiment, thebinangenome aceording fo (e invention
also comprises a viral gene 1 e‘rapy vécttor recombinan genorﬁe Vsaid vwa?/gen%‘ herapy vector

recombirdntgencme beumg memed«htm"%lacuslot the baquiouirds gelnomeras odesgribbed abave. The

viral geng thﬂapy ect?r anant ggnome, | inserted into the baculo drusg nome will of course
d cC1ca g he !‘tL({I ALUIOVITUS SCnoite, a {)E‘ 11}0’ the myvention is
epend on the vira gene thetapy vector 10 bt |mate produced. or the production of an AAV,

the viral genk! ther@pyzveemi’ fecdm@mﬁutgem%ezw]lkbe&aﬂ Mye&pmbmadt@embme%dmlsmg a

5' Fa'R at, Ie%st one h% ro g(ous 5 ntrucl (atlde sequence of |nte est L{nder the control of a promoter

il ucing g CTOIOYOL 1CICOLH HCHCE 158% O 11115110,
WhICh is ‘effective n the- targ etcell of the recombinant AAY procfuced a4 RVESHRE productlon

of a Ientmrugpﬂneawraﬂgene}iheralpym wcmn&:nnarhbgememeawﬂhhie @:beﬂuhmmsyeemmb)nant
genome comprising a 5' LTR, a major splice donor site, a packaging signal covering the 5' part of the
Gag gene, the Rev response element (RRE), the envelope splice acceptor, at least one

In the context of the present invention, the term "expression cassette” 1s intended to mean a

combmation of elements required for the expression of one or more genes. An expression
15 cassette thus contains a promoter suitable for expression in a host cell, in particular a
cukaryotic cell, more particularly an insect cell, and a polyadenylation sequence. Those
skilled in the art have several cassettes for expression in eukaryotic cells (in particular insect

or mammalian cells) at their disposal.

20 As mentioned above, the recombinant baculovirus genome according to the invention can be
mtended for the production of viral vectors of any type, in particular viral gene therapy
vectors. For example, the recombinant baculovirus genome can comprise one or more
expression cassettes for viral proteins required for the production of an adeno-associated
virus, of an adenovirus, of a retrovirus, in particular a lentivirus or a spumavirus, etc. The

25 genes required for the production of such viral particles are well known to those skilled in the
art, who will adapt the present recombinant baculovirus genome to the particular viral vector
that they wish to produce (Bagnis, Merten, Mezzina (guest editors) 2005: Advanced methods
for industnal production, purification, and characterization of gene vectors. Gene Ther
12(81): 1-177).

30
According to one preferred embodiment, the recombinant baculovirus genome according to
the mvention also comprises a viral gene therapy vector recombinant genome, said viral gene

therapy vector recombinant genome bemg inserted into a locus of the baculovirus genome as



10hctcrologous nucleotide sequence of interest under the control of a promoter which is the target cell
of the recombinant lentivirus produced, and a 3' LTR, in particular a TR modified with a view to
generating SIN (Self-INactivating lentivirus) vectors. Thus, according to a first variantthe invention, the
recombinant haculovirus genome 15described is a baculovirus genome forhe production of an AAV
vector. In this respect, the invention also relates to a recombinant baculo irus gcnomc comprising one
or more éxprassiontcasseties fardthedd\Viliepmand/octoap gendsnsaid aneroc nncm&teatprﬁssim cassets
being |n?erteg into %Iocus sel ct?d from H1 grou onS|st|p9 of tt e eﬁ% 20 %dx ?r451 p37,
lap2, od i W”ﬂﬁ ahd ”%'4‘?0@ of the dacl %’vfru%jgear‘io‘fﬁé’ FRIS recobinant bt cui’o ME‘"&% ome
also preteraﬂlg,&donﬂamsiam M\ﬁwmhmn@mahhgemﬁm;a in-aviegugcselestedh frorc the polyhedrins egt, ctr,
39K orf 5.1, 0p37, (302, 00v:<56, 1., and B34 locl of e baculavipis geriome, said ARy fecombinant
genome““bem ngerted‘into a locus d ferent: e IRUS'GF b6 Used Torthe RA\} rep and cap
gengs. 2biticonédepatticukar enodisnent of ﬂihedmat (vlaﬁianprthﬂmec@nmbimarmhaﬁulowm&:genmme
accord'“%f tPﬁa'”VeLE‘)“ nhiane R 1393,314583f ong expressign ¢ Se“?afﬁr IEﬁheoAiAﬁ’ v%{‘i for cap
genes in‘alocus se ected from the group coriS|st|ng ‘of the nonesséntial genes of th acuﬁokus which
can be repldcechwithcaapequerice afimtérastiwithoutmodifying thé: 30 functianing iof thezbaculovirus.
Said at '8&%} one ((;:‘xpgersil1 n cassette LOJL the A)\AV rep anq\/or cgp .genes Car]lnltl;lt arglcular he fncluded
in a locus sdlected from the group co S|st|n{g1c5 € pofi/L N SCEx, egr, 36k "s g‘f)‘ﬁil jap)Q p94,
pl10 and(ady-e56:Jotic iRk particylansthe: egik:ho cUsk Hin ahothev@aphcuﬁﬂ&emb@menmtoﬂethﬁ first variant,
the gecomplnant baculovius genome accarding fo he wention, alsa comprises an AV fepombinant
genome. The lotus for insertion orthe AaV récormbinart genbn%e IS in parflcb [ar'serécted from the
group cariBisting i/btbé thezpotyHedring egtyobin38k|cbirigpdddiapd, P4y plolandrocweS6doci.
According fo,grie patichlar embodiment, (G locUnSRIsated for the MY recembinantgenome is a
locus differént from the locus or foci $& ecte or Xpression Casset ( j{‘lon) rep and/or cap
According to one preferred embodiment, the AVV recombinant genome is inserted into the polyhedrin

mbination : : .
locus 0“]91%@%9(!%1‘ t}lmetclf" \ﬁehgjiltt‘l%zmlrﬂ TR Iti)l\ 8“?0115 Fg recombinant baculovirus genome

15 described is a baculovirus genome for the production of an AAV vector.

In this respect, the mvention also relates te a recombinant baculovirus genome comprising
one or more expression cassettes for the AAV rep and/or cap genes, said one or more
expression cassets being mnserted nto a locus selected from the group consisting of the egr,

20 crx, 39k, orf3l, gp37, iapl, odv-¢56, pl) and p94 loci of the baculovirus genome. This
recombinant baculovirus genome also preferably contains an AAV recombinant genome in a
locus selected from the polvhedrin, egr, crx, 39k, o¥f51, gp37, iap2, odv-e36, plt and p94 loci
of the baculovirus genome, said AAV recombinant genome being mmserted mto a locus
different than the locus or loci used for the AAV rep and cap genes.

25
In one particular embodiment of the first variant, the recombinant baculovirus genome
according to the invention comprises at least one expression cassette for the AAV rep andior
cap genes i a locus sefected from the group consisting of the nonessential genes of the
baculovirus which can be replaced with a sequence of interest without modifying the

30 functioning of the baculovirus. Said at least one expression cassette for the AAV rep and/or
cap genes can in particular be included in a locus selected from the group consisting of the
polvhedrin, cix, egt, 39k, orf31, gp37, iap2, p94, pl0 and odv-e56 toci, in particular the ept

locus.



10 According to a first preferred embodiment, the recombinant baculovirus genome according to the
invention comprises: - an AAV recombinant genome in the polvhedrin locus, and - an expression
cassette for the AAV rep/cap genes, in a locus selected from the group 15consisting of the ctr, egt,
39k, oil- 51, gp37, lap2, p94, p.10 and odv-e56 loci, in particular the egt locus. According to a second
preferred embodiment the recombinant haculovirus genome according to the invention comprises: 20-

an AAV recombinant genome in the p94 Iocus - an expression cassette for the AAV rep/cap genes

ina Ioculs seleete from con of“th olvhedqln ctx K 37 IaPZ pi and
]“I another Ralll 1men é _Il 78 Uldﬂi the’ fC(,O T] hlﬂl '}dLU (}VII LLH()

odv-e56 locl, in particu ar he e i Tocus. & 8'fession cassettes for the rep and cap genes are in

partlcuIattseténtedtaadn@rdxn@rmtme}]so ciepestto BXpYAsSs timmzthemecommnant Pii&\/iocrodu«ned and to

the type, of cells to l?ie t/aﬂepuced sal id AAV. Those skille e art are able to select and produce
inserton of the I'ecOil ¥Vna11 hn()b"ih 15 111 }EHI[ILU at ‘a(,l 13 ]L “’1011 LO] SI‘\ %Sﬁ:
the appropriate expression cassettes on't 4sis Oftheir général knowle ular

promoters tmentiohemay, begrmade’éf the/éarlyiate baculoidrys/ prmnﬂote’rsqsm‘,{lmasﬁgpﬁddmg 80 very

ate bacylovinys promolessuch asbepolyedrnimyand 410 (Bam) gsne promoters, e
baculovirus I8 intended 10 infect insect celis. The immediate early promo ers,suc ’1!‘:‘1 ﬁmmedlate
Early ), baratsotbeused llmmeamotmtextcécfcthzé iflveritiony priths e possitaility Of fum:tmdm@ mp.

mammallan el or Sxample. By waol poladeniaion segencss. menion manin parilar e
made of the tryp an h roxy ase a enylation sequences, or poiya eny ation'sequences
of baculpvisétsct}enes:uﬂ{tel neptamdicaptlgeheslcan}he selectethaceordingdd the type of recombinant
AAY, thatitis 5 desired to produce. They can be selected from the rep and cap genes of AAV of any
serotype. The rep and cap genes can be included in different expression cassettes or in a single
cassetteA Aeedraing tofonempréfarédreholdodimie e acsingle rexpressibryicasgettenis used forgthe
expressign of the rep. and cap. genes, According to one embodiment variant, the expression cassette
for the AAV rep/cap genes comprises said genes in reverse orientation. These genes 10 in reverse
orientation can-isnpAnditularcedthadse wmderche bomrblot/différent. proimoters, especially different

baculovirus prometers. 1 RMIRUALHIEIRNLYEL lale profolers, FoL.example e Yeiy ate promoters

in question can in particular correspond to the Pp aculovirus promoters. Accordi g to one
patticu Iamﬂ‘ptﬁéfe]r@fdﬂembbdtmeﬁt’;’fthe_/éipt%ﬁomeas’s%ﬁeﬁfé’r Teh faﬁdceédLtSiprmqhaGedlandhnserted
into the fecombinant baculovirus genome of

According to a second preferred embodiment, the recombinant baculovirus genome according
to the mvention comprises:
20 - ant AAV recombinant genome in the p94 locus,
- an expression cassette for the AAV rep/cap genes i a locus selected from the group
consisting of the pofvhedrin, ctx, egt, 39k, orf51, gp37, iap2, pl0 and odv-¢36 loci, in

particular the egf locus.

25  The expression cassettes for the rep and cap genes are in particular selected according to the
gene ol interest to express from the recombinant AAV produced and to the type of cells to be
transduced with said AAV. Those skilled in the art are able 1o select and produce the
appropriate expression cassettes on the basis of their general knowledge. By way of particular
promoters, mention may be made of the early/late baculovirus promoters, such as gpé4, or

30 very late baculovirus promoters such as the polyhedrin (Ppy) and p10 (P,19) gene promoters, if
the baculovirus is intended to infect insect cells. The immediate early promoters, such as IF1
(Immediate Early 1), can also be used in the context of the invention, with the possibility of

functioning in mammalian cells for example. By way of polyadenylation sequences, mention



15 the invention according to the procedures described in Smith et al., 2009; Mol. Ther. 17: 1888-18%.
According to one particular mode, the expression ¢assette corresponds to that described in the
examples below, allowing the expression of the rep2 and cop8 gene products, and there fore the
production of recombinant AAV vectors of rAAVS8 type, comprising AAV8 capsid proteins, and
therefore having the tropism of this particular serotype. This expression 20 cassette is preferentially
introduced:into phe ibaleuloviruslge i dmer by dransposition; according tdypdece thtikes suplckrewin:in the
field, in p%rgtiglfllz%r pa§gg% }h%@?@:ﬁ‘%ﬁé@ ijem )splgqby the company invitrogen. According,one
particularr} efhochinen tchqe Lé)?’f)’?e(s&(‘)lf‘iuca\’slégftécf?fr“the AAV rep/cap genes is inserted into the egt
locus, in particular according to the method described in the examples. 25 The AAV recombinant
genome.comprises,a 5' ITR (for Inverted Terminal Repeat), at least.one heterologous nucleotide
ceqoneb o eI Ry o Bl ST e AR B e oo e
recdmbidantdAY protiucedhandaa Bt KER.cEdeidiR sheanzbenderived: fkamfany AAY seretype iknown to
those skiled in, theyart, 30 The term ihaterolocousnuclectide sequencerest, is intended to mean a
nucleotide sequencé Wwhich is not a baculovirus gene or an AAV gLe“h‘eLah?j Whic ?‘Rmén‘i IS e(x'pressed
in a cell ékintehest (alsonterpretditargenhbelli)nmakes stpdssible ¢es obtamsactde siredieffe diorT hie:
heterOIOgg urschH%ile(QtﬂH}% SEJUBICE, r?nggnl npﬂrt&){%l i (?ng:ood e 3R %tc 1inq{: ] nvi'?t%rfte qu RINA2D
antisensé E{NA, a microRNA or shBNA. The eSwe&é’eH‘ec% canin partfcuIdrr(l:‘élrl’eslpoth}aj{éstﬂ%n
expressionwsfith&héterdldyoup muplecticecsaquensainigelts oitissues:afrapatient. ThHaus, ghess

he olo%ogs nucleotld%%eogluence Cani?}i rtlculzflr e adlfin tered in order.to obtain a 5 therapeutic

CVErSe orlcrh cany Jn parfichitar ¢éach (‘3 ul?fgll‘n{qe ~ontrol of déﬁc CNT_Hromolers,
effect. In this respect, the recombinaht produced will'be usable as a gene therapy vector. The

heterologaus inliglebfide seasniceimaythus atowthe productibifoéa therapeutierproteins. fbpexample
a protein,which is, deficieq_t {n a diseases, or an.interfering RNA, in cells re u;rin reduction,of the
example, e VEry rate 8}01}]0{6”’ M (ﬁ’ﬁﬁ\tf Y SAI N Par wﬂlﬁlﬁ% Sspond 1y h? pi and Poy
expression of an abnormal protein, or'an s (small riticlear )rl olved in the femovai’of a
mutatedtexoh respansiblefor. thect@hon fimoetiopaltity:6fr by proteime T hantarfeteoelltcoreepponds: to any
cell in which gpe expression of the hgterollog, us“nL{cI‘ ot[id% seqguence may be of interest, in pafrticular
cassetre fGF rep and cap 15 produced and fnseilod mto The recambiman mcu.}ov;rustuen{hmuho
therapeutic interest. The promoter present in the genome will thus be a promotér which allows
thelexpréssionofihe hetewlogoushe procedures described in Smith et al., 2009; Mol. Ther. 17:
1888-1896. According te one particular mode, the expression cassette corresponds to that
described in the examples below, allowing the expression of the rep?2 and capd gene products,
and therefore the production of recombinant AAV vectors of tAAVS type, comprising AAVS
capsid protems, and therefore having the tropism of this particular serotype. This expression
20 cassette 1 preferentially introduced o the baculovirus genome by transposition, according
to procedures well known in the field, in particular using the Bac-to-Bac system sold by the
company Invitrogen.

According to one particular embodiment, the expression cassette for the AAV rep/oap genes

15 inserted into the egr Jocus, in particular according to the method described in the examples.

25
The AAV recombinant genome comprises a 5' ['TR (for Inverted Terminal Repeat), at least
one heterologous nucleotide sequence of mferest under the control of a promoter which is
effective in the target cell of the recombinant AAV produced, and a 3' I'TR. The I'TRs can be
derived from any AAV serotype known to those skilled in the art.

30

The term "heterologous nucleotide sequence of interest” 18 intended o mean a nucleotide
sequence which is not a baculovirus gene or an AAV gene and which, when it is expressed in

a cell of interest (also termed "target cell™), makes it possible to obtain a desired effect. The



15nucleotide sequence in the target cell. This promoter may be constitutive, inducible or specific for a
particular cell or tissue. Of course,those skilled in the art are familiar with the concepts of gene therapy
and will adapt the constituent elements of the present invention to the needs thereof. 20 The
recombinant haculovirus genome can also comprise any AAV sequence which makes it possible to
improve the amount or the quality of the recombinant AAV. In this respect, mention may be made of
the inseftioapinty onewaf thedestnentioned abpue of thegede enpcoding dthenAAlR proteApan
Assembl ctlvat rotein nta I.Prgc Nail A 25Sci U S 10 Jun 1;10

10720 B e 1 o S I PR AR e
baculovicusrgemme ftb!ethettptddymdltonwicaﬂehtmtaﬂmectmr c8lnothissespect, thadnuehtion diso relates

toarecquln nt baCU|OYII’LtI ename comprisin one or mare xpref,sm casseftte§ for the gaglpol
1CLETOIC }i:()ll‘a nugicotide, sequence can .In .a% LL% ar bh II IStered i orc obta
and rev genes from lentivirus (for examplé originating from Hl 13an orenv gene c ogen accordlng to

the Blesited tropisme HmIlpiefémbiysmeprdtelnovlglﬂanimgﬁmloh phedvesiculal stomatitisadrus:¢bASW-G),

said an or.more %)(()PFEI%SI n E;aS ettes belrg%!ntferted |nto a OCL{?1 SP = Jrgm t %Lgroup }:onS|st|ng

of the egt1 giéijék aid51, gp r?a?fé{)'"](;ckm 1 0A0d 93}1 cr of the baeufolirus gelﬁgtr(fe “This

recombitiantbaculgvirusgemomerajse pr@f@ltably bmhltam&adenm\mus uiexcemblmmmngencmelm a locus
selectedﬂ&o;plthetﬁfg’){ (;dnlr;j, egt clx, 39k, ar/Sd qR37/ 1a odv e56 lgvind P94 5 loci %f he

uction”of the S510n an Zb1iormh: R ul? or dd ]g.
baculovirus genome, sa ivirus recomblnant enome being inserte to a locus different from the

locus or(lotiliseddonthB iehtivirus!gad/pol hadrrewgehed’ andraisocthe:env gepenkbondpartieular

eml%odl ﬁnttu?]'l m% |Ir§ @lg@{t the recombinant haculoviru 10 according to the invention comprises at

least one expression cassetté for the lentivirus ga,g/po/ and rev genes and also the env gene, in a
locus selected from the group consisting of the nonessentlal genes of the baculovirus which can be

replacedyith A sequenge ohinterestwitont modiving.the funioning of e baculoviys, Sad at least

caeshonds % Ay
one expressiort cassette for the Tentivirus gag/p enes and also the env gene can'i
particulaschecingiuded i at interest, in particular thes apumc mnterest. The pr (.}mOK,[“ nresent in thc
AAV genome will thus be a promoter which allows the expression of the heterologous
15 nucleotide sequence in the target cell. This promoter may be constitutive, inducible or specific

for a particular cell or tissue.

Of course, those skilled in the art are famihiar with the concepts of gene therapy and will adapt
the constituent elements of the present mvention to the needs thereof.

20
The recombinant baculovirus genome can also comprise any AAV sequence which makes it
possible to improve the amount or the quahty of the recombinant AAV. In this respect,
mentton may be made of the msertion, into one of the loci mentioned above, of the gene
encoding the AAP protein (or Assembly Activating Protein - Sonntag ¢t al., Proe Natl Acad

25 SciU S AL 2010 Jun LHIO7(223:10220-5).

According to a second variant of the invention, the recombinant baculovirus genome

described is a baculovirus genome for the production of a lentiviral vector.

30 In this respect, the invention also relates to a recombinant baculovirus genome comprising
one or more expression cassettes for the gag/pol and rev genes from fentivirus (for example
onginating from HIV-1) and/or env gene chosen according to the desired tropism, but

preferably the G protein originating from the vesicular stomatitis virus (VSF-G), said one or



15 locus selected from the group consisting of the polyhechan, cry, 39k, orl51, gp37, iop2, p94, p10
and otiv-e56 loci. In another particular embodiment-of the first variant, the recombinant baculovirus
genorne according to the invention also comprises a lentivirus recombinant genome. The locus for 20
insertion of the lentivirus recombinant genome is in particular selected from the group consisting; of
the polyhedrin, egt, ctx,. 39k, or/51, gp37, iap2, p94, p10 and otlv-e56 loci. According to one particular
embodiment, ¢hgrdous chiosensforitheitentivitustvecbmbinakt gerfornetis: atocps different than:the
ocus oL 9FIGRoSan Iy ihe gxpressien eassaltols) [yopalnal. ey Aadlor e ACkardng 9 00e
preferred em odlment thegréntlwr S recom nome is inserted into thepol ]hedrln ocus (in
particularatititenevdioiihei M Zrecom bl@tm srt:é)lyAcumtding fora rﬁQOmnredwnmmmemt the
A 1RO AR 00 SS9 (IR YRR oA 0 SRS eegpoinant
genome in the poly edra‘] ocus, ‘and -anexpression casée e lbr the lentivirus’ gag /and rev
genes ahgiaidottheb@Micgene incadocussdléotdd ifromdirergroant comsistingwofithe et égh 39K,

ot 151 9paT, 13RR PRy Bt and eliane lach ihcsordingin,e seepnd preferredembadient, ine
recombinant baculovirus oenome according to t[he invention coirﬁ?) ises: - a lentivirus recombinant
genomesirythi@p94 locus, 5- an expression cassette for the lentivirus gag/pol and rev genes and also
the env genie in a locus selected from the group consisting of the po/yhedrin, ctx, egt, 39k, orf:51
"gp37, lap2, p10 and odv-e56 loci. The expression cassettes for the lentivirus gag/pal and rev genes
and alsdnthensapgenelarecinbadpanticulathselected @oevrding tocthelgerms dfditmerésmo»b?e(e)qpressed
frofg the,ecampinantdspivins RIodaed antio . tyos oL AsIS0 e Fanduse il spig Jsptivirus.

Those Skl dinthe art are a e to s lect and produce the appropriate expression cassettééjon the
basis ofahéirqyeserad kndviledgbe Bywagnof partidetar prd;mtérfsolmeml@mmaymeaﬂa@ of the

carly/atg RRCUIYILIS RIAMOIetS. SHAN RS 0G0 very IS haguloviyR Rramalers sueh s e 16

polyhedrin (Pph) and p10 (P1,10) gene promoters, | th ovirus is intended to inict insect cells.
The imnyediate eiazrlymmmé@%wmray Rhe(Imembdiate . Barll«1 e alsoeugaiskecin thescbntext of the

inventiop), with, the, possinility. i%frm ioning.in mammalian cells for %rgqm'&r %ybrV%rgﬂijyﬁ%e"y'a“O”

sequences, mention tay in particular be made of the tryptophan hydroxylase (Tph) polyadenylation
seuendes) oppolyat Enylatisniseguencesioftbatdloviris/20yenes:.. egr, 39, orf51, g 133’7 fap2.

p94, pl0and odv-e56 loci.

In another particular embodiment of the first variant, the recombinant baculovirus genome
according to the mvention also comprises a lentivirus recombinant genome. The locus for
20 insertion of the lentivirus recombinant genome is i particular selected from the group
consisting of the polvhedrin, egt, cix, 39, orf31, gp37. iap2, p94, pl0 and odv-¢506 loci,
According to one particular embodiment, the locus chosen for the lentivirus recombinant
genome 1s a focus different than the locus or loct chosen for the expression cassette(s) for
gag/pol, rev and/or env. According to one preferred embodiment, the lentivirus recombinant
25 genome Is inserted mto the polvhedrin locus (in particular at the level of the Tn7

recombination site).

According to a first preferred embodiment, the recombinant baculovirus genome according to
the mvention comprises:
30 - a lentivirus recombinant genome in the polvhedrin locus, and
- an expression cassette for the lentivirus gag/pol and rev genes and also the env gene
in a locus selected from the group consisting of the erx, egt, 39k, orf51, gp37, iap2, p94, pli

and odv-¢ 36 loct.



The term "heterologous nucleotide sequence of interest" is intended to mean a nucleotide sequence
which is not a baculovirus gene or a lentivirus gene .and which, when it is expressed in a cell of interest
(also referred to as "target cell") makes it possible to obtain a desired 25 effect. The heterologous
nucleotide sequence can in particular encode a protein, an interfering RNA, an antisense RNA, a
microRNA or an snRNA. The desired effect can in particular correspond to the expression of the
heterologous nucleotide sequence in cells or tissues of a patient. 'Thus, the heterologous nucleotide
sequencg can in paricular be administered I, arder 1o obiain  therapeutic et in tis respect, the
recombinant lentivirus pro céd will be “30Udabie'as & gene therapy vector? HE ﬂ(‘été‘r’éfc{Ss
nucleotide @equenﬁe)matwthusuailow the production of a therapeutlc proteln for example a protein
which is def|C|ent in ¢ ]g{%%ase qrjﬂnﬂlqnt(e‘vrnegﬂgl RNA )lgﬂells requiring reduction of the expression of an
abnormal proteln oran Sni f\f &srﬁal nhuclear ﬁf\l flnvo V&d in the removal of a mutated exon
resgonsible for-the mgnfusctionalitylof ar proteiniihe target-cel correspands da:Bnyieelin whieh the
expression of the he ous nucleotide 5 se of interest, in partic herapeutic
interest. Ullheff)}?c'")]r‘n" L"r‘%%gs%gn 1|2] the'ler |§|(?ﬂ§]bgé1ﬁb%e ]Wllty R% }e”éi b’rtﬁrﬁé erﬂv{;t |chl flbv\fs tehe
expressiep.Of;/the hreterdlegousanucleotide sequence in the target cell. This promoter may he
constitutiveinducible or specific for a particular cell or tissue. 100f course, those skilled in the art are
familiar with the concepts of gene therapy and willPt the constituent elements of the present invention
to the neBdsdhprefon Theme@oﬁxbihammaduje\grusrngéamﬁnem’yacbetdérwedtﬂ@m:anytbﬁzemlevirus
comprising i polyhedrin lacus,for equivalent). and atleast ane.or morg of fhe piher Jock menfioned
above 1% (or one or more°equw ent Ioc ccording to one par iduar em odlmen e recombinant

baculowtus Igememme)caee@irdmglwtthez.mwemtwomscaabacmtﬁmmi thetcemtéi«tlmﬁtlhespﬂesentslln\ldedtlon, a

bacmld a ba{:uloqu)Lf qm enetlc elements for mamtawng and g
At dré A cC an f Li(, K a g uC CXPression Casserrs clm {he bast S (
baculokus genome ina pro aryotic cell 1t may in B ular co prise a bacteria originof rep |cat|on

a selectahle 20ngerekinphrdisuldia *gemetfopazes:stanqaf(tmmmanthhliotiotsunhyab«amamyeim land a

recombinat on, (1: nlngJ site such as,"Tn7" yvh ich e inserte |n 0a aculowrus I?cus y | 3, the
al ale DACIFIOVITUS Promaoiers, sul 5 U? O VCI'Y, du. )HI’US T(}mt} S SUch a
polyhednn ocus. According to one variant, the fecombin acml accor e invention

cortiprises/ancdrigintof )reptiqat(bﬁ’ @ kapamyemaeesistdrite gendcand s m‘z’wek:dmbma‘ttianxetening site

in the polt dn CUS | articular the CMNPV balti;rnl 25descri ed I_z)cko Virol.
o7 -ae ) T T (R e astnn W S e of

repllcatlngﬂnrMSéettcehs andin aigrokanyetiddrganisnmsuchiag &. oothiinpartictikafpanydvadulovirus
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The term "heterologous nucleotide sequence of interest” 18 intended 10 mean a nucleotide
sequence which 1s not a baculovirus gene or a lentivirus gene and which, when it is expressed
in a cell of mterest (also referred to as "target cell™) makes it possible to obtain a desired
25 effect. The heterclogous nucleotide sequence can in particular encode a protein, an interfering
RNA, an antisense RNA, a microRNA or an snRNA. The desired effect can in particular
correspond to the expression of the heterologous nucleotide sequence in cells or tissues of a
patient. Thus, the heterologous nucleotide sequence can in particular he administered in order
to obtain a therapeutic effect. In this respect, the recombinant lentivirus produced will be
30 usable as a gene therapy vector. The heterologous nucleotide sequence may thus allow the
production of a therapeutic protein, for example a protein which is deficient in a disease, or an

mterfering RNA in cells requiring reduction of the expression of an abnormal protein, or an



application WO 2010/055292. With regard to the p94 and p10 genetic loci, their posit shown in figure 1
(ACMNPV reference sequence -- accession number. NC001623). According to one particular
embodiment, the recombinant baculovirus genome is derived 5 from AcMNPV and comprises a
deletion of the ehitinase, cathepsin and p10 genes. Thus, according to this embodiment, the invention
relates to a recombinant AeMNPV baculovirus genome devoid of the chitinase, cathepsin and pH)
genes antR¢omprisitigraniexpRessdipmeabsette fortherdMl réplcaptgedes in aclgeusisélettechérom the
group COI‘]SI Jz'qu (())ft e e)g 101%hedrln cr..; 39k. oc451"gp3 7, iap2 and odv-e56, p10 and p94 loci, in
partlcular “the egi 16lodus. rgone variant of thls embodiment, the bacmic comprises, moreover. an
AAV recombinant genome in the polyhedrin locus chn7 of the bacmid In another variant of this
embodlm nt, the.ba qukus me comprises reover, an AAY re omblnant enome i the p94
locus. Thg dtlelllé’t(iéﬁL(ﬁ‘(beW?nas é dggtﬁq]silﬂ gngcf : %5“ LXRE%TH%JB%&E cg‘\“/'inﬂlj Hackbone affows a
highly effm;emt«prodwcbembﬁﬁﬁ\!ﬂe@tqmllenla:blmhgrr@ducedmcataolytlc qbagmxﬂatlpmswnpantiﬁmlar of the
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will moretpa\ttrcmaﬂyzbeamade?mftthgmneihoﬂhdeecwbeldnmtiyebexaxmpieslmplemeimmgrth}eahmmologous
recomblﬁ%tlpglﬂrgggé éPatrSﬁchﬁQ and Wanner, 2000; Proc Nat] Acad Sei U S A. 97(12):6640-6645) in
E. toll bacterfa cc contalnlng the bacmid to be modified (in particular the AcCMNPV bacmid described in

Luckow et al., 1993; .1. Vlrol 67 4566-4579). 25 According to one particular embodlment the

ehi/y-ca I}geges (ﬁ cIe 528 07954 acco to the etlc m of Ac res et al.,
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embodirientieoimprising e deletioh o the whitnase) cathepsindntopdd.genes, the deletion of the pl 0
gene is not accompanied by a deletion of the promoter of the p10 gene. In other words, the

recombinant baculovirus genome deficient for the
The recombinant baculovirus genome may be derived from any baculovirus comprising the

polyhedrin locus (or equivalent), and at least one or more of the other loci mentioned above
15 {or one or more equivalent foct).
According to one particular embodiment, the recombinant baculovirus genome according to
the mvention 1s a bacmid. In the context of the present invention, a "bacmid” is a baculovirus
genome comprising genetic elements for maintaining and amplifving a baculovirus genome in
a prokaryotic cell. It may in particular comprise a bactertal origin of replication, a selectable
20 gene, in particular a gene for resistance to an antibiotic such as kanamyein, and a
recombination cloning site such as "In7", which are inserted into a baculovirus locus, such as
the polvhedrin locus, According to one variant, the recombinant bacmid according to the
invention comprises an origin of replication, a kanamycin resistance gene and a Tn7
recombipation cloning site in the polvhedrin locus (in particular the AcMNPV bacmid
25 described in Luckow et al., 1993; 1. Virel. 67:4566-4579). Thus, the recombinant baculovirus
genome can correspond to a sequence capable of replicating in insect cells and in a
prokaryotic organism such as £ coli. In particular, any baculovirus genome comprising a
DNA construct which allows the genome to be mamntained in a prokarvotic organism, in
particular a BAC replicon, can be used. According to one preferred aspect, the baculovirus
30 genome of the invention is derived from an AcMNPV or SpliNPV backbone. The position of
the crx. egr, 39k, orf51. gp37, iap2 and odv-e56 genetic loci in the ACMNPV reference

sequence {accession number NCOO1623) are 1n particular described in Table 1 of international



ehainase,cathepsin and p10 genes comprises a functional Pp10 promoter (corresponding to the
nucleotides 118739-118836 of the genetic map of ACMNPV). According to another variant of the
embodiment comprising a deletion of the chawase, 5 cathepsin and p10 genes, the deletion of the
p10 gene is accompanied by a deletion of the adjacent p26 and p74 genes. According to one
particular aspect of this embodiment, the deletion of the p26, p10 and p74 genes corresponds to
nucleotidesl k18644412 DOI72/6f the yenaticroaapiab AsMNP\utAyres etalic1994 ) ihkdAeeordingsto a
second aspect, the invention relates to recombinant baculovirus comprisin enome corresponding
to the bgcﬁé)lvér\l/iir]ﬁslﬁtgﬁgr%e M&ﬁféﬁ%ﬁg%fs AECO ingCi 8685181})]?8 erre é‘f%@o%f ent, the recombinant
baculovirus comprises a genome corresponding to the recombinant bacmid described above.
15Accorgi_n to a third aspec_{ 1 e_invekpti, n relat sto a mgthoq fo_r_producing_a_bacul_ovfrusa cording
oAccording 1o {)IJC.rPai leitl ar_embodiment, Lhe I’(ﬂ.‘(ml 1n4an b%{hill(}\/’ir‘tls Cl’l()ﬁ%tbls CI“]\’C(?-
to the invention, Tomprising culturing a prokaryotic cell containing the recombinant bacmid defined
above under conditibhs:suitabbepficthe peddiction dfearbaculovirushfhesercondifiarsare Visel, known
to those skilled in theg art_q ith et al.,. 2009 atb,ove; 1,..tiekow et al,,.1993 a]@fﬂ’ Q/ 0 Af:cord_ing toa
according to This, eynbo EIPL‘II . the nvbntion reiafls E) 2 recom ,Inam AL BSUIRYIES
fourth aspect, the invention relates to a eukaryotic or prokaryotic cell containing the baculovirus
genomegefineddboue.oT bceltmay in pavtigular eiasmammaliamdrdnsectseukarnyatipoealjdn

particula.r‘;gn}ilp,sgcti?gllﬁ&vy\h\i;:hohgs“ been infected with a recombinant baculovirus as defined above. 25
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TrichoplusieHiflime s for ékamplé, thes3f2a, 5 18 High Siverdl NG 294 -W cells. pamiontptheanammalian
celﬁ, me(\{%iLQ;n may in particular be made of the HEK293 line, which is known to be capable of being
infected with a baculovirus. In the latter case, the promoter(s) 30 present in the expression cassette
for the rép and capigeneswiltbeslitable ibe éxprassiomimimammatianccelis. Mevitieaamayrimparticular
be made of the Cl\d¥ B{r}gmg(tﬁrna}nd o&qer Qgpq?)%%ers well known in the field. According to a fifth aspect,

. SENOMIE N he LOC1IS .I“{ JACTY ELC)- . . . .
the invention relates, ‘moreover, to a metho producing a viral vector, in particular a viral gene

therapy lreetotheompirising Sukuring dhe aecdmbinant baculpvicus: as defined @bove withrascsl, in

particular. an i secgcell or a.ma iﬁr&_l&ell, under conditions which allow the infection of the cell with

mim
recombmant genome in the YCUS, .
the baculovirus and the pro Uctioh 5ot said viral vector.

15
The deletion of the chitinase, cathepsin and pl10 genes in the baculovirus backbone allows a
highly efficient production of AAV vectors, enabling reduced proteolytic degradation, in
particular of the VPl and VP2 proteins, and thus an increase in the infectivity and the
effectiveness in vivo. The deletion of these genes can be carried out according to any

20 procedure known to those skilled in the art. Use will more particularly be made of the method
described in the examples implementing the homologous recombination process (Datsenko
and Wanner, 2000; Proc Natl Acad Sci U S AL 97(12):6640-66435) i I coli bacteria

containing the bacmid to be modified (in particular the AcMNPV bacmid described in

25
According to one particular embodiment, the chifv-cath genes (nucleotides 105282-107954
according to the genetic map of AcMNPV (Avres er af, 1994)) and p /0 (nucteotides 118839-

119121) gene are deleted.

30 According to one variant of the embodiment comprising a deletion of the chitinase, cathepsin
and p/() genes, the deletion of the p/0 gene i1s not accompaniced by a deletion of the promoter

of the pl0 gene. In other words, the recombinant baculovirus genome deficient for the



With regard to the production of enveloped vectors (such as retroviral vectors), this involves a
mammalian cell (for example an HEK293 cell). 10Agcording to one particular embodiment, the method
according to the invention is a method for producing a recombinant AAV comprising culturing the
recombinant baculovirus defined above with a cell, in particular an insect cell (e.g. an Sf21, 519, High
Five or TN 5B1-4 cell), capable of being infected with said baculovirus, under conditions which allow
the infectib’wmfs'theméuywithathb;ﬁélogdmfirumzmd;cthe preductid P of, paichrecoimirkaps A, tbhits, it is
pOSSIb|e 15lu~)1 rod ;?agr??%ga ;[u%:\é rom‘%n( i A;M%JW th a single baculovirus. Particular,
nonllmltlng conditions for pro cm a recombinant A accor ing to the invention arc in particular
described in the examples. Of course, those skllled in the art are able to adapt these production
e e S S B Ry SRRER, Y A o @
recombinant AAV pro uchon i5°0b alned which 15 at least 5 times gréa ert an i’ha‘t btaihéd With a
system requmgimfei:nd)ﬁ withactloviclises; stichas the:systemodesgrined! by Smith:ebal oAdeording to
another parficular smbodiment.ihe melhod;according o ihe iaveniion is @35 mafhod for producing a
recombinaht fentiv V|rus coff pr|5|ng cu urmg{ = recombinant bactlovirug as defined apove with a
mammaliaheget (tbniaxaﬁ@@é(h HEKZ93ccelly capabiendbeinguirteciéd with(skid betilowituse under
conditions, w IIo t the baculovirus and the production of said
recomblrifiél%‘ftlen}tjl\? rus. alﬂnilep\)gleg‘ 1[%?5 L%YiPND METHODS: 5Sequences Table I: primer
sequences Sequence 5to 3' FAC(arrc(i CAA(LICCCA NAL 1(111 1 GC(if A 'DMA(' FAAAAC 11.1 A 1l(

];E_)l% (|3TC':A‘ %Tl(A & 1@%%% s]i%()%g}!sétlc@ %gﬁ’nﬁ%g(@n Illle# %'ﬁ%&t'a%zg (Abaa,u 0%;%’58111';%&1'11% '.Il AAA
genome corresponding to the baculovirus genome described above. According to one

preferred embodiment, the recombinant baculovirus comprises a genome corresponding to the

recombmant bacmid described above.

15 According to a third aspect, the mvention relates to a method for producing a baculovirus
according to the wvention, comprising culturing a prokaryotic cell containing the recombinant
bacmid detined above under conditions suitable for the production of a baculovirus. These
conditions are well known to those skilled m the art (Smith et al., 2009, above; Luckow et al.,

1993, above).

20
According o a fourth aspect, the mvention relates to a cukaryotic or prokaryotic cell
containing the baculovirus genome defined above. The cell may in particular be a mammalian
or insect eukaryotic cell. in particular an nsect cell which has been infected with a
recombinant baculovirus as defined above.

25

Among the msect cells, preference will be given to those derived from the Spodeprera
Jrugiperda or Trichoplusia ni lines, for example the St21, S19, High Five or TN 5B1-4 cells.
Among the mammahan cells. mention may in particular be made of the HEK 293 line. which
1s known to be capable of being infected with a baculovirus. In the latter case, the promoter(s)
36 present in the expression cassette for the rep and cap genes will be suitable for expression in

mammalian cells. Mention may in particular be made of the CMV promoler and other

promoters well known in the field.



ICCCOEIC [ICCAAG(CCICC | Cr ICICGA FTC AG1CCGCC GCGTAA1L AA AcurcecccAlF
FATGACOCAGCACG(t (.A( IACATCA11AAGATACAFI(AIGAG 11 (1 (SIT) ) No.2) \ (rAC
15,11C1C1(ir | Grir (NI Q ID No 1) A 11 GGCCGI IC( LAC (SEQ11) Noel) CCAG | CACGAC(
ITLINILAAAACC (SW ID No.5) A(RTIGA IMACAAL | CA(ACA(3( 1Siii() Il) No.6)
AGCCACCIACICCCAACA (SW ID No 7) insertion of rep2 ettp9 into the AeMNPV haernid at the level
of the E@Tclocus(k10341h 2486 véudfioatiomwertiﬁaationwedﬁ@aﬁora. Otthelbactmidétransposed -
Venﬂcatlo&t%q th]% hr%er Qltgigrtransga Ugm therapy vector, comprising culfuring the recombinant

baculovirus as defined above with a cell, i particular an insect cell or a mammalian cell,

under conditions which allow the infection of the cell with the baculovirus and the production

5  ofsaid viral vector.,

With regard to the production of enveloped vectors (such as retroviral vectors), this involves a

mammalian cell (for example an HEK293 cell).

10 According to one particular embodiment, the method according to the invention is a method
for producing a recombinant AAV comprising culturing the recombinant baculovirus defined
above with a cell, in particular an insect cell (e.g. an S£21, Sf9, High Five or TN 5131-4 cel]),
capable of being infected with said baculovirus, under conditions which allow the infection of
the cell with the baculovirus and the production of said recombinant AAV. Thus, it 18 possible

15 to produce a recombinant AAV from an infection with a single baculovirus. Particular,
nonlimiting, conditions for producing a recombinant AAV according 1o the invention are in
particular described in the examples. Of course, those skilled in the art are able to adapt these

production conditions on the basis of their general knowledge (Smith et al., above).

20 By virtue of this method, a recombinant AAV production is obtained which is at least 3 times
greater than that obtained with a system requiring infection with two baculoviruses, such as

the system described by Smith et al.

According to another particular embodiment, the method according to the invention is a
25  method for producing a recombinant lentivirus, comprising culturing the recombinant
baculovirus as defined above with a mammalian cell (for example an HEK293 cell) capable
of being infected with said baculovirus, under conditions which allow the infection of the cell

with the baculovirus and the production of said recombinant lentivirus.

30 The examples below are provided in order to illustrate the invention.



verification of the bacands transposed inactivation or the ch itinaseieatheps in genes

IATACCIAAETTAT ISED ID No 8)nit 05771- 107700 CC(iCTG Gl GAAACAATAI1111 AFAA1l
ACC(J1GII1AIAIILTAACAAIL (il C(1)nactis at R111 of i he CC-NO-1(EICAG( G ICI A1 GOCCA
rAGGAAIAGGGCC FACCO I I CUIA I AA 1G f Al GC 1 ehttinase cathepsin cettes i.& fACOAA(.11,31
(SI111Q 11) No 9)1nt 105771- 1E7700 | ehitinase-1 0 ICOGCCG1 ACA ITICCGACCUICA (SID ID Nod
0)1lverifi€aiompl@6625E1 1 eathepsin1078491T (in vi AAAGGICLAA IGGAA | (SED 1) No 1

Iverification

MATERIALS AND METHODS:

5  Sequences

Table 1: primer sequences

Primer

Sequence 5% {0 37

EGT-lox-¥

TTACGGTCGTCAAGUUCAAACTOTTTGCGTATTUAACTAAAACTTATTGCG
GTAATATCACTACCUTTCOTATAGUATAUATTATACOGAAGTTATAATAGG
AACTTCATTTAAATGGOGC (SEG 1Y Noty

insertion of repl / cap8
into the AcMNPV bacmid
atthe level of the BGT

tocus (R34 - T2IRGY

GUTTCCAAGGC

FCGTCGUTCOGATTOTAGTCCGUCTTGUGTAATAA

EGT-5Va0- insertion of rep2 / capX
R ACGCCGCCATTTTTTTATGACGCAGCACGG nto the AcMNPY bacmid
CAGACATOATAAGATACATTGATGAGTTTG (SEQ D No 2y ai the level of the EGT
Tocus (11634 - 12486)
EOGYT- ATGACTATTCTCTGOTGGC (SEG D No 3y verification
Control
FS0F
EGT- ATTGGCCGTGTTTCCTAC (SEQ D No.d} verification
Control
1530R

M3 PUCF

CCAGTCACGACOTTOTAAAACG (SEQID No.5)

verification of the bacmids

transposed

MIZPUCR

AGCGOATAACAATTTCACACAGG (SEQ 1D Nab)

verification of the bacmids

tran .\‘P()Si?‘d

Genta

AGCCACCTACTCCCAACATC (SEQ D No T

verification of the hacnids

II‘RH.‘%P()SC{f
COROE | COGCTOTTOGAAACAATATTTTATAATACCCTGTTTATAGT TAACAATGTCG inactivation of the
GCAGUGTCTATGGUCATAGGAATAGGOCCTACCGTTOGTATAATGTATGE chitinase/cathepsin genes
TATACGAAGTTAT (SEO 1D Na &) nt 105771- 1077400
COGCTGITOAAACAATATTTFATAATACCCTGTTTATAGTTAACAATGTCG inactivation of the
CCKOR | GEAGCGTCTATGOC CATAGGAATAGGGCCTALCOTTCGTATAATGTATOE chisinase/cathepsin genes
TATACGAAGTTAT (SEQ 1D No.v) nt 103771 700
chitinase- e e s e o e s« e T i e
- L5 :QI, COCGGCCGTACATGGCGACGCCTA (SEO D No 1 () verification
2D E
sathepsin- et s s g 4 e g ) R
- 30;;4%{ GITTTTAAAGGTOCAATATGGAATG (SFO ) Na t1) verification
nactivation of the pl
" TTGTATATTAATTAAAATACTATACTOTAAATTACATTTTATTTACAATOT encading sequence (from
P " ACCGTTOGTATAGCATACATTATACGAAGTTAT (SEQ I Mol the start codon (o the stop
codantnt FIEE39 - 119121
PIG-KO-R | GAATCGTACGAATATTATAAAACAATTOATITGTTATTITAAAAACGATTT ;

nactivation of the plG




plO-K0-1- naCtk 11110/1 of the p1 0 1 1Ci TAT it TI A Al AAAA TAC .A TACIril AA AITACAIri A IT
FACAA rencoding sequence (From ACC(111 (Tr rA;-TAG( A (A GA hA FACT IA AG ITAT IS E() ID
No.12Tthe start codon itt the stop codon)nt 118819 - 119121

ACCGTTCGTATAATGTATGCTATACGAAGTTAT (SEQ HY No. 13 encoding sequence (from
the start codon to the stop
codonint 118839 - 119121
I i0-118725- e o ey p e . . ; it
P CCGGOGACCTTITAATTCAACCCAACA (SEQ HI No i) vertication
p 10119259 A A TR x T A £ A P A 8 f S fpz (ear
N CAGCATTTGTTATACACACAGAACT (SEQ 1D No. 15 vertication
* numbering according to Ayres et al., Virology. 1994 Aug 1;2062(2):586-605.

Baculovirus gene deletion
The deletion of carhepsin and of chitinase i the wild-type AcMNPV bacmid was carried out
5 using the £ coli DH10Bac strain containing the AcMNPV bacmid (Luckow et al., 1993, ¢f
above) and transformed with pKD46 (Datsenko and Wanner, 2000, PNAS Vol 97 (12) pages
6640-6645). A PCR product necessary for the mactivation of the cathepsin/chitinase genes
was generated by means of the CC-KO-F and CC-KO-R primers (table 1). The inactivation of
the genes was carried out according to the method described by Marek et al,, 2011 and
10 evaluated using the chitinase-105625F and cathepsin-107849R  prnimers (table 1). The
suppression of the CAT marker gene of the cathepsin/chitinase nell bacmid (AchbacACCAcat)
was carried out according to the method described by Marek et al. (Marek et al., 2011,
Biotechnol Bioeng, Vol 108 (5) pages 1056-67) and verified by PCR and sequencing, using
the primers mentioned above. The inactivation of the pl0 coding sequence in AchacACCAcat
15 was carried out in the same way, with a PCR product being generated with the pl10-KO-
F/pi0-KO-R primers (table 1). The verification of the correct nactivation of the gene was
carried out by PCR and sequencing with the pair of primers pl0-118725-F/ pi0-119239-R
(table 1). The final gene mmactivation allows the production of the cathepsin/chivinase/p 10 null
bacmid (AcbacACCAp10).
20

Insertion of the rep2/cap8 cassette at the egt locus of the AcMNPV bacmid

The insertion of the expression cassette {or the AAV repl and capd genes at the egr locus was

carrted out in the genome of the bacmid, already nactivated for the chitinase, cathepsin and
25 pi0genes.

The rep2/cap8 expression cassette was amplified by PCR from the pSR660 plasmid, by virlue

of the EGT-lox-F and EGT-SV40-R primers. The insertion of this PCR product into the

genome of the bacmid was carried out according to the method described by Marek et al,,

2011. Briefly. the rep2/cap8 expression cassette was coupled to a gene for resistance to the
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Baculovirus gene deletion The deletion of cathepsm and of chitinase in the wild- type ACMNPV bacmld
was carried out 5 using the E. colt DH | OBac strain containing the AeMNPV bacmid (Luckow et al.,
1993, c above) and transformed with pKD46 (Datsenko and Wanner, 2000, PNAS Vol 97 (12) pages
6640-6646)H At RCR proceictmede $sady ol thetindotivation ¢fthié sathepsinkhitmasetgdneXiias
generated y:-means f th ,j: n rlmers able 1).. The inactivation of.the genes
was carfi %t?od}t"gggo }h%?f%ﬁﬁ %dgéggégﬁ?ﬁ bg))/ arek etLt N ‘ﬁbgﬂmg evaluétga"llﬁ}sﬂn (gthe
ch|t|naseub®i5625F}andtmmépswii@tﬂsd@lgepﬁrﬂers (etahieoh) oThms@ppremimmfsmex@AEﬁ marker
gene of Se athepsinkhitinase null bacmid was carri ied out ccprdl tothe method
Gescribe By Mucch o Doak el g U Bl Bt o s 1 M TR 8% an
verified bycPCR Bndsesiending; btsin@the pmhetsnmeht}@qhéd é?lﬁdt/é’yTheanadtlt?atlbﬁv d)flthe plo
coding sequence CAc r|e out | me._way, with, a P rqdu b ing
generateg%wﬁﬂ(ithge@ﬁgﬁzéﬁg pioﬁé pr| rgtrélt(tdt’)l ﬁgﬁé*‘v‘é% t)éatléﬁlowt%e c‘grge:c\:t??tat%:tlvatlon of
the genéwas catriedioutcby:PER hndsséqmemsmg wnh?thmpaitmftmnﬁerstpmnmams bAPED:1 |
9259-R (t le 1), The final gen: tivation all the.praduction of the cathepsip/chitinase/p 10 null
bacmld li)a%A CAplO ). 20 fﬁrs%%t oﬁl% %ﬁé%%gﬁ 02%8 c%%ggttce étjt & ge’é? 1 odc? S of"t mi INPV
bacmid Fk&#isettionidf thHetxpressiod é&seetteEBtAA\Itepmndﬂapavgeheémbkie ebtioclisdvas

cairied ‘ﬁ!&l@nm?]g NOMS Ry %?1 QR¢ ,tgtﬁ'{e"%‘ﬂl‘m 'Vi%t&?t[%r d%hi“' ?Seg%%tﬁ‘t?@"ﬁ angh,25 p/o

genes The rep23<ap8 expressioh cas efte was ampli ified b y PCR rom t plasmid, by virtue of
the EGTkoxebtanduBEGT melptpnmierecmheqnsam|mQ(oﬁim®mipmduca mtofmhé}geﬁévmé’bl?the bacmid

was Car@;t u"%"& %C’? d ’Hg Eg I ? f] (t)hqﬂcdre§ 05/b L4 Jg‘a’bXXM "’Eh) ?tg%ls%& n}tg ﬂy%ut]gloe 58 F){ZII%PP 8
t rce to th I

expression cassette was couplea to a gene or resistance to the anti IOtICC oramp enlcol bordered
by the |dxa6®@nd 108 Atastyaerddes (Suzukietal (2005 appt E’ﬁOltMMl@tdthl’ﬁ?l(QétQ? 84717:8480).

These tyo gengtic elarnentsmake t 9sshie 1o SuBReQURNLY (E0VS (s fesistancs agng. by he
i

action of the Cre recombinase, which can then be used for successw series o eIetlons or msertlons
of enepinsthie genbdime dfahéonobac-AcbacACCAP10-rep2cap8(EGT) bacmid.

Insertion of the rep2/cap8 cassette and of the recombinant genome of rAAV into the
bacmid at the Tn7 site
E.coli DH10b bacteria containing etther the AcbacACCApiO baemid or the Monobac-
20 AcbacACCAp1O-repZeap®(EGT) bacmid were transformed with the pMON7124 plasmid
(Luckow et al., 1993}, Either the AAV recombinant genome encoding the murine secreted
alkaline phosphatase {mSeAP) reporter gene under the control of the CMV promoter and
surrounded by the AAV ITRs, or the expression cassette for the AAV rep2 and capd genes,
was inserted by recombination (Luckow et al., 1993) into these bacteria, and also 1into
25  DHI10bac bacteria containing the wild-type Acbac bacmid (Luckow et al. 1993). These
recombinations were respectively carried out using the pFBD-mSeAP and pFBD-SR660
plasmids. These recombinations made it possible to generate the bacmids:
- AcbacWT-rep2/cap8(Tn7); AcbacACCApH0-rep2/cap&(Tn7) allowing the expression of
the rep? and cap§ genes from the Tn7 site.
30 - AcbacWT-mSeAP(Tn7), AcbacACCApiO-mSeAP(Tn7) containing the rAAV genome

encoding the mSeAP gene, at the Tn7 site of the bacmid,



5 bacmid. The cassette described above is then amplified by PCR by virtue of the EGT-lox-F and
EGT-SV40-R primers. This PCR. product is purified,on agarose gel and treated with the Dpnl
restriction enzyme. It is then used to chemically transform competent bacteria containing the bacmid,
already inactivated for the chitinase, cathepsin and pl O genes, the pKD46 plasmid (Datsenko and
Wanner 2000). The expression of the lambda phase Red 10 operon genes encoded by the pKD46
plasmid isAintuckd®Bypd dding loqradindsen &t A A% (velghtivaldme) pFaeichlofanepheniealiregistant

recombinant b?cter{ are .o$%ll¥zed b¥uPCR in Cfrde}i%\yerl the mseétlon Pf thggrﬁEZ/caQS expression

Lenes Irom the egf and contal ning the 1 ZEIQINE, enCoging the n yenc al fhe
cassettetinto the genom & Bachid & ready inactivated 101 the e itiRags, p%‘iﬂ afid B‘lo

genes, at thesegtlobuausing the EGT-Control 150F and EGT-Control 150R primers (table 1). This

insertion made it 15pgssible to.qbtain the Mopobac-AchacACCAp10-rep2cap8(E(.T) hacmid Insertion
of the repr;/gé{%é’ é'}l{ésge(f ea(agn(d%g%?tﬁj FenTicy Q@gﬂ g) nacmid q%&%{& XPICS sxo;(x 0(1 [})lfthéé}Tﬁ?d

he recombin enomeof r. S e Baémid'a site
E.celi 1)1440hbactdrancahtainindoeithebthé:AchacACGApl Qheacridhbditihe Monobac:t 20A V-
AcbacAC%géﬂ]%q&r%pgcla}@%ﬁgT) bacmid were transformed with the pMON7124 plasmid (Luckow et
al., 1993). Either the' AAV recombinant genome encoding the marine secreted alkaline phasphatase
(mSeAP) reporter gene under the control of the CMV promoter and surrounded by the AAV TIRs, or

the expresgiqn cassette for the A\/‘ 2 argg cap8 genes, was inserted by recombination (Luckow et
al., 1993 "fﬁlit?)lttggéﬁ%la%};éﬂg, aa“r?%:lrai ég\?ﬂ%g) %‘ﬁ 1 10bac bacteria containing the wild-type Acbac
bacmid (I..mckow et al. 1993). These recombinations were respectively carried out using the

PFBD-MSeAR gnd plI3D-SR660. plasmids, These I¢ binations made it possible tp generate the
ba(?tnids%ﬁ&%c\}\ﬁ‘}fr%pé%ggéﬁﬁ@) flﬁAEZech]aigiA(gq(%Té% ?EC%BS(& H’%Oa?l (5\)\/i1r’11g the %xgﬁrrfe%é%ﬁ of the
rep2 and@ap8genés flomutheTnd site: 3@nAchat\WEmBeA Rl -the); BobacAGC ApliomiSeAR(TNn7)
containing the rAAV ome _enceding the mS$eAP gene, at the Tn7 sife of the bacmid. - .
AcbacArCl%&B} Pr‘e%'gfcaﬁg(‘if&q" ﬁﬁ%(&gﬁnﬁ) anéW?ﬁlﬁl%ﬁleL(gE(pburé%sLl‘(})ﬂ Ig} f]'le}E%@ZOé’rﬁ)é”géii é%nes
from thejegtilocugiand‘\containing thehcAAW ganbmecendoding thelmSeAPRrgene hitheTmirssite of the

bacmid. - Fi(pally th .AQpacApC \p10-rep2/cap8(EG'f) bacmid allows,the expression of the rep2 and
S1IC ] Qﬂ‘%\A e s Sl Capyy SEReS Y O & = SEA gedelte gy,
em S S s o K e et DR A AP at

thel¥n7 giteo@ell7kine} lbdcutbvirlis arnddemaity potiictibnl 0Fhe G198 telisiarétimairtéiied dt R7C in

S|:9001%;@3%%@&%@95 0 W\Qnﬁ%ﬂﬁgﬁaﬂlﬁgurs after the production, an aliquot is removed In

order to carry out titrations of the rAAV vectors, the rest is stored at -80°C,

rAAY vector purification and characterization

20 The rAAV vectors are purified from the whole cell culture on an AVB sepharose
immunoealfinity column (GE Healtheare) according to the recommendations of Smith et al.,
2009. The purified rAAV vectors are analyzed (5 x 107" vg) on an "SDS-PAGE"
pelyacrylamide gel (NuPAGe system, Invitrogen). After migration, the gel is stained with
coomassie blue,

5
Determination of the rAAYV vector viral genome titers
In order to determine the titer in terms of viral genomes (vg) of the rAAV vectors produced, a
viral DNA extraction 1s carried out directly from the whole of the cell culture, or else from
purified rAAV vector samples. This extraction is carried out using the MagNA Pure DNA and

30 wviral NA small volume kit system (MagNA Pure 96, Roche). A real-time guantitative PCR is
thent carried out, with primers which hybridize the ITRs of the AAV. The absolute
quantification is carried out relative to a reference plasmid which contains the regions

amplified by quantitative PCR and the number of copies of which is known. The titrations are



spinners. The baculoviruses are generated according to the Bac-to-Bac protocol from Invitrogen, and
then amplified in 519 cell suspension cultures, in 100 ml Belleo spinners. To produce the rAAV
vectors, the SIP cells are infected with one or two baculovirus(es) encoding the AAV rep2 and cap8
genes and containing the mSeAP cassette of the rAAV 15 genome. 70 ml of SIP cells at a density of
106cell/m1 are thus infected with an MOI of 0.1 in order to produce the rAAV vectors. 96 hours after
the productied, an alighotisiermovedinbrdente ¢asry ond titnationscofthe rdAViactansdthe test is
stored a{§0C i\ yector Aurlication and charactetization, 2The AR vectors are puified from the
whole céll chitlir& br Bn A?/B sepharose |mr(ﬁur%o%1)?ﬂhli{i}“c‘%11ﬂmn We‘lﬁlmgé?éﬁsé’&% ( fﬁg to the
recommend, ions of Smith et al., 2009. The purified rAAV vectors are analyzed (5 x 10616 vg) on
"SDS-PAGE" .polyacrylamide,gel Nu%ﬁ e system, In itrogen). After migration, the gel is stained with
coomas%ig% lﬁ%‘%@” eqtré% iﬁ%gﬁ%é’gf UegrAAV vector viral genome titers In order to determine the titer
in terms Biovisangéroniesifug): ofdhieirdiVibe ctdrs\praduce dy guiidikDNAvestraationislgandedyout
directly from the whole of'i?e cel Ty!lﬂlj e, or else from purified rAAV vector.samples. This extraction is
carried ocgtuf}émg%;{ﬁte 'I{}Igé A ’Fr’)uré D % ahd 5’éBL\‘iir%l[ll}\PIP‘ grfem(\)}g G‘?n‘énéitostyts]t‘ér%“éM%{é)ﬁ)&qlbL(J)fe 96,
Roche). A ®aldimeguantitative IRGR-isi thervcingew obit, witthqtidherd aphithhybridize tkatHRs of the
AAV. The absolute quantification is-carried gut rejative to a reference plasmid which contains the
regions §r(r%?ﬁgdd Bﬁ%d%gﬁtﬁg |\%(P%&g§5sﬁ” t%’lg r“‘ialrﬁ%aéﬁ bcfl[gg léismélﬂ//vﬁ%%ﬁg Lr‘lgol\j/?/‘ﬁ(.p e tittafibns are
carried cutiaV thégsamadimé lofPthecsartie plateandafnéer\iiepsamie canditionscandiBegn idependent
opeyator,,in Qu%g.r seduce the experimental variability. as much as possible. Protein detection by
Webrern Bt S i SLrOHICL 5 SoRarE Bt R Ry Lo e S Ics Be idtyzed by
Westermblotli? tilentd tetett therpresenceioftie v proteissaridakine Rejfeproteii®Bf AAY. The

proteins aus Visualized acaifing (o dhe.method developed byl J-COR, with.an Pdyssey apparatus
and the Odyssey 2.1°software. The primary antibodies used are mouse anti-VP 1§G T clone

(Progen) lfpredetettibmof therwPiprotéire axid ieudsdntizReprigGiotein is also detected using a
specific primary antibody and a secondary antibody coupled to "Dye 800" from LI-COR.
15
Statistical analysis
The statistical significance of the differences observed for the titers of rAAV obtained during
the production was analyzed. A Fisher test was carried out in order to determine the equality
of two variances, A Student’s test was subsequently performed. The Excel software was used

20 for these analyses.
RESULTS

Generation of a baculovirus expressing, at the egt locus, the AAV rep2 and cap8 genes
25
An already modified bacmid genome was used to insert the AAV rep2 and cap§ genes into

the genome of the AcMNPV bacmid. We previously showed that the use of a bacmid
inactivated for the chitinase, cathepsin and pl0 genes reduced the proteolysis of the rAAV
capsid for certain serotypes. The insertion of the AAV rep2 and capd genes at the egr locus
30 was thus carried out in the AcbacACCAp10 bacmid, according to the methodology developed
by Marek et al,, 2011 (figure 1}. This nsertion was verified by PCR and sequencing. It
resutted m the creation of the AcbacACCAp10-rep2cap&(EGT) bacmid. This bacmid still has

the conventional recombination cloning site, Tn7 (Luckow et al., 1993}, into which the rAAV



10 clone 303.9 (Progen) for detection of the Rep proteins. These antibodies are used respectively at a

antibodies used are directed against the primary antibodies and coupled to the "Dye 680"
fluorochrome from LI-COR. The P35 baculovirus protein is also detected using a specific primary
antibody and a secondary antibody coupled to "Dye 800' from LI-COR. 15 Statistical analysis The
statisticalesignificapce wi ghbdifferérit esnebserivieokforsthie ditehs 0f ¢ A op tdin éd- dhurdg(Ehe Production

was anallgzgsd. @(EE QSR %g£r|§gc9ut in order to determine the equality of two variances. A

Student's test was su sequ%n?l perfsorme'd. The Excel software was used 20lbr these analyses.
RESU LI @ehdrationwitabbwuiovirus exgrassing, attthd egtsloces, then AV rep2cdinblecaio8 genes 25
An alread moglified?\%\) Imid genome was used tg insert.the AAV rep2 and cap8 genes into _tlpe
genome%%i e AC F?{C]/ngéﬁ‘fa?l\?\?e Lﬁirséﬁ’(\'/%[ocus% s }Bv?\eé\t}hé% e‘lﬁts?eﬂ'g a% Bég(frslidﬁ?ﬁ{é% ivated for the
chitihas\hacathispsincandpl@ gemesreducedi flnd protewlysiskafdhedrAAM) capsichforccertaigrsendtypes.
The insertian.o Hb%A AV r_§p2, and c: p%}, enes at;the egt locus 30 was thus carried out in the

AcbacA ']CIE’A[}B i% aér@ﬁtd( ACCOr 'i’ndla{c?)cff?g?rﬁg% '6] o?é&;g/bdeveloped by Marek et al., 2011 (figure 1).
This insértionwasnienifieshbihP ERard3Nduencing xirrestlted ipthBeaceatiodiofthrethe Bac-to-

AcbacAGCAP10-re ap8(EGT) bacmid, This b fmidgjll has the conventional recombingtign cloning
site, Tn?g(q:lfulgﬁ&m%?%%,\ﬁ)égﬁig 393(:{%0%}5{,{1%{, S‘F RORY -EomgmanF bﬁtm.l% WAS v é}’%\&c%)% E{C%UI d be

ow et al., 1993),’into w the rAAV genome expressing the mSe
inserted, thub:genérating the:icbad ACCAR kO sepoap8(Eed )Se AR Thjucaomstrunh! ihiphralel, the
con ol Qﬁﬁrrp S.were generates W{';};] t@g L_rr1 F{ipp§ a,tﬂe [n7 site of the FAAY genome or of the
expéressioln %é%ég\ét%e%(ﬁ%g@,&@%ﬁzuéna e%§p§ 'gfegesf %E‘Lécs%gcon{”t{‘gl%nbgfr%aé' (\}/]\}ér%uééherated on an
unmodified genetic background or on the genetic background

Insertion of the AAV rep2 and cap8 genes at the egt locus allows expression of said genes

First of all, the capacity to generate the AcbacACCAp10-rep2cap8(EGT) baculovirus in S19
15 celis, without modifying the viral titer, confirms the possibility of inserting a gene expression

cassette at the eg/ locus without modifying the viability of the baculovirus, as previously

observed by Noad et al., 2009,

The protein expression level can be modified according to the site of insertion of the gene into

the baculovirus genome (Noad et al., 2009). The egr locus was thus chosen for inserting the
20 rep2/eap8 expression cassette on the basis of an equivalence of expression in comparison

with the expression directed from the Tn7 site (Noad and al.).

As observed n ligure 2, the AAV Rep and VP proteins are expressed at comparable levels,

whether the expression cassette is inserted at the egt locus as in the AcbacACCAp10-

rep2eap8(EGT) construct (figure 2, MB C1 and C2) or at the Tn7 site for the AcbacACCAp10
25  and AcbacWT constructs (figure 2, ACCP-SR660 C1 and C2 ; WT-SR660 CT and C2).

After insertion of the rAAV mSeAP genome at the Tn7 site of the bacmid (AcbacACCApP10-

rep2cap8(EGTISeAP(Tn7)), the expression of the rep2 and cap8 genes remains equivalent to

that observed for this same baculovirus not containing the rAAV genome (figure 3).
30 rAAYV production by a single baculovirus improves cell productivity

rAAV productions were carried out in spinners under identical conditions. The rAAV titers

were then determined and are indicated mn figure 4 Conventional production with



inactivated for the chifinase, cothepsin and p10 genes. After recombination, the bacmid DNAs were
extracted and purified according to the Bac-toBac pyotocol (Invitrogen) and the absence of
nonrecombinant bacmid was verified by PCR. The bacmids were transfected into 519 cells,
plate-purified by lysis plaque and amplified. No difference in terms of baculovirus titer (pfu/ml) was
observed between all the constructs. Insertion of the AAV rep2 and cap8 genes at the egt locus allows
expressidhaibaid genesSFirst of all, tRéEapacity, tohgehehatdiie hcbagRQGAP 10drepPeapB(EGT)

baculovirus in Sl cells, without modifying the viral titer, confirms.the passibility of inserting a gene
expressi%}r‘? (‘c%@g é?\ ‘1fﬁleﬁ eyt otédasﬁv]\‘/fthgj?aﬁbotﬁfyilﬁgo %ﬁél\’/iﬁﬁff@ 8? J;%%(i?gulov\ﬁfﬁg, (gerously
observedhy Npadikihalpr2009icthespratdin: expre ssiobleviel cascbenadified aceatding:ta the:site of
insertion of the gene into the baculovirus genome. (Noad et al., 2009). The egt locus was thus chosen
for inserfiﬁgj%ﬁ‘é%oré‘ﬁg/eé@ eiﬁfé%?sio?gg%%%&g%ﬂ%@"é“ﬁéé’\i%péf ’F\;équ?\') Ien’éé%df’ &p&é@%n in

comparisesLWtIThE expeessigv direieted fiamrhrerndrsite INoEt anehal Thés obsarveddn figwe 2, the
AAV Rep and VP proteins are expressed at comparable levels, whether the expression cassette is
inserted YA BUST 166088 THhE ALBAE ABEIRA 00T S AUPBRECH ohatiutt g e et iesand c2)
or at theHahsitedardine Asbache GAPIRDandodebagiMT eonstiupts (figure 2/ ARCPiSRESCI and
C2 ; WT-SR660 Cl and C2). After insertion of the rAAV mSeAP gcnome at the Tn7 site of the bacmid
(AcbacACEAN [(Vépé}&%pé?%G%éﬁﬁ%anﬁf tHE ik PEQARSH FFth¥ $ep s YRR PE gaHBs Wmains
equivalenttathatobseyvegdfentiis:came basulovinys neteontainingdhe MAW ganarme Afgure 8).
30rAAV production by a single baculovirus imprgoves ceIIProducti_rAAV productions were carried out
inu%er B@Hlf&‘éﬁf%n HJHET ?H@mﬂ\y&tﬁé}gxlo va/ml of rAAV, Le. double the titer obtaimned In

comparison with the productions where the rep2/cap8 cassette is inserted at the Tn7 site
(p=0.005). This result shows a positive locus effect for the production of rAAV when the
rep2/cap8 expression cassette is inserted at the egr locus instead of the Tn7 site. Finally,

15 resulted in 9.4x10'° vg/ml, thus enabling an increase by a factor 6.5 (p=0.006) in productivity
compared with the rAAV production carried out with two baculoviruses AchbacWT-
rep2/cap8(Tn7) and AcbacWT-mSeAP(Tn7). Afler purification of the vectors produced, a
4-fold gam s stll found in favor of the rAAV production carried out with a single
baculovirus, AcbacACCAp10-rep2/cap8(EGTmSeAP(Tn7), in comparison with the rAAV

20 production carried out with two baculoviruses AcbacWT-rep2/cap8{Tn7) and AcbacWT-
mSeAP(Tn7) (figure 6).

Moreover, the analysis of the protein profile of the recombmant AAV vectors purified shows
a disappearance of recombinant AAV capsid degradation bands associated with the activity of
25  the baculovirus cathepsin (figure 6). These bands are visible for the AAV vectors produced
with the wild-type baculovirus (figure 6, lane 1). These degradation bands are no longer
present in the recombinant AAV vectors produced with the baculoviruses for which the
chitinase, cathepsin and pl0 genes are removed from the baculovirus genome (figure 6, lanes
2: 3; 4). This reduction in the degradation of the recombinant AAV vectors is associated with

30 anincrease in in vivo infectivity for these vectors,



2 baculoviruses (Smith et al., 2009) using the AcbaeWT-rep2/cap8(1n7) and AcbacWTmSeAP(1n7)
baculoviruses makes it p055|ble to obtain a titer of.1.44x1010 vg/m1 of rAAV. The equivalent
production using this time the baculoviruses inactivated for the chilinase, catheps in and pH) genes,
AchacACCAp 0-rep2/cap8(Tn7) and AcbacACCAp10- mSeAP(Tn7) makes it possible to obtain titers
of 2.23x | vg/ml. These results are in the same order of magnitude as those obtained for productions
carried out with the unmodified bacmid genome. In order to verify the locus effect of moving the
rp2/cap8 expression cassette from the Tn7 site to the egt locus, productions were carried out with the
AcbacACCAp10-rep2/cap8(EGT) baculovirus &AdAhEIAcbacACCAp1O-mSeAP(Tn7) 10 baculovirus.
The titer obtained is 4.63x | 01() vg/ml of rAAV, i.e. double the titer obtained in comparison with the
productions where the rep2/eap8 cassette is inserted at the Tn7 site (p=0.005). This result shows a
positive fochig effaekfumtheaprbuivtioacod AN NhetBecrspekap8esprassion casseite ivinserted at
the egt 'g%{amsasa%&mg g F;Padgc ,;*é\a{laﬁsﬁusp% H&!&%l%(?%(l? ﬁ#ﬁewow and_a
AcbacACCAp10-rep2/cap8(EGT)-mS 15 resulted in 9.4x10"vg/ml, thus enabli |ng an
increase ¢y afattor @S8px0.006) liesrotstivity compaied Wﬂhithen’ﬁf&mblprcdmti@ﬂ eaxtiedidut with
wo bacyluifsasMeRAGNT (EP2IRAPRIN/LANAAPIREW TsREALRZ) AfIELRUTIICRIRN pldfie vectors
produced, a 4-fold gain is still found in favor of the rAAV production carried out with a single
baculoviteiscIKE BEEACT AP repRsans (K G ) e SeAPEHT), inccoMipariSdnawith. the 2AAY R0~
productlpaﬁcgr,rgpg,gg%bwlqla Iwo baculoviruses AcbacWT-rep2/cap8(Tn7) and AchacWTmSeAP(Tn7)
(figure 6). Moreover, the analysis of the protein profile of the recombinant AAV vectors purified shows
a diSappearance of recombinant AAV capsid degradation bands associated with the activity of 25 the
baculovisug cathensin; mgw;%@ TResgiRRRdR A Nisinle | %rms(ﬁﬁ CYesIL L opPuged MJ& e
wild-type baculovirus (figufe 6, lane I). These degradation bands are no onger present in the
recomblﬁﬁrﬂ}AA\@‘Vee’fé)?élfﬁfmmr@ééwm the batulbvirises foritich e chitinase, catheps in and pl 0
genes are removed from the haculovirus genome (figure 6, lanes 2; 3; 4). This reduction in the
degradation of the recombinant AAV vectors is associated with 30an increase in in vivo infectivity for
these vettdrs reloRIMS M backdesimbigarebacsleldnis §enelnachmprising vecor moresdxpression
cagseties, ki & RraieinLomBRReNts (eclired fphhearaduetian. ata heleialagaus vigluggtor, and
a recombinant genome of a heterologous viral vector, said expression cassettes and said recombinant
genomebeflé:h’éféféléfgbﬁélﬂh‘aﬁw&érﬂwélH%}|ﬁ§éﬁt@®into one or more locus selected from the group
consisting of the egt, polyhedrin, ay, 39k, 0i151"gp37, iap2 and odve56, p10 and p94 loci. 10 2. The
baculovirus genome as claimed in claim 1, comprising at least one expression cassette for the AAV
rep and/br Cap geiiasinasebisy it Saig BB BIERSCI cBimRevetoimbitapt bavulbgirugigenome
as claimed iniclaim 2, SAid1ep 3pd GABGRDes being 18coniaingd in.asiolpe. exprassiop gagsette, in
particular in reverse orientation, said cassétte being more particularly inserted into the egt locus. 4.
Th&recdmhisiisahtBaciiolieus @'éhhh’\é%%féfa‘??ﬁe”d/w craimng sr3cenesreeshibinaitormegenome

of a heterologous viral vector being in particular inserted at the level of the polyhedrin locus.

5. A recombinant baculovirus genome comprising one or more expression cassettes for the
AAV rep and/or cap genes, said one or more expression cassettes being inserted into a locus
25 selected from the group consisting of the egr, crx, 3%, orf31, ¢p37, iap2, odv-¢36, pl0) and

p94 loci of the baculovirus genome.

6. The recombinant baculovirus genome as claimed in claim 5, said rep and cap genes being
contained in a single expression cassette, in particular in reverse orientation, said cassetie

30 being more particularly inserted into the egr locus.

7. The recombinant baculovirus genome as claimed in claim 5 or 6, also comprising an AAV

recombinant genome n a locus selected from the polyhedrin, egr, cix, 39k, orf31, gp37, iap2,



of a heterologous viral vector being an AAV recombinant genome inserted into a locus 20different than
the locus or loci used for the AAV rep and cap genes, said recombinant genome of a heterologous

-

viral vector being in particular inserted at the level of the poiyhedrin locus. 5. A recombinant baculovi
us genoine comprising one or more expression cassettes ffir the AAV rep and/or cap genes, said one
or more expression cassettes being inserted into a locus 25selected from the group consisting of the
ot, ctx, 39k;-eff},/gpdi, isp2colvwelt, pdandpOdelachef thiel basiiovinis iganomenonte Thigg
recombinant baculovirus genome as claimed in claim 5, said rep an enes being contained in a
single e%b%%célolﬁ '855[5{505&?-:-, in %Igméﬁranrllf#:ﬁg\%?ég B)r?éﬁlf’zg%oq r%%dﬁ@a?s%f?él ; B@fnégﬁ%%ske particularly
inserted into the egt locus. ock-e56, p10 and p94 loci of the baculovirus genome, said AAV
recombigar:i%%epp‘nge being inserted into a locus different than the locus q I‘?fci‘ u;sqd ,fon}he\ AéAV rep
and cap'genss. 8 e FeRaMIMARE BXEBGis HaRbtte Bs Whiridd i Bhe! of Lldm&itto 7, said
5batulotrus gencmerbeinddepvied franfr AcMNINCP 9. The recombinant baculovirus genome as
claimed in any one of claims | to 8, in which the chninase, cathepsin and p10 genes are deleted. 1010.
The recombinant baculovirus genome as claimed in any one of claims 4 and 7 to 9, wherein the AAV
recombifahbgenaoméicomprisesaihstecologous geneceéncadingia protéinnan itefering: RINA©r an

antisensg_ RNA, whi{gh iS.in B rti?bllar th‘erapt?lfti,c. 11. The recombinant baculovirus genome as
. cAlllRUse, cal Jg&‘m a 1%;7 genes.are defeted.
claimed in any ohe of €laims 1t0 10, said

16 10. The recombinant baculovirus genome as claimed in any one of claims 4 and 7 to 9,
wheretn the AAV recombinant genome comprises a heterologous gene encoding a protein, an

mterfering RNA or an antisense RNA, which is in particular therapeutic.

11, The recombinant baculovirus genome as claimed in any one of claims 1 to 10, said

15 recombinant baculovirus genome being a hacmid.

12, A recombinant baculovirus containing a recombinant baculovirus genome as claimed in

any one of claims 1 to 11, as genome.

20 13. A method for producing a recombinant baculovirus, comprising culturing a prokaryotic
cell containing the recombinant bacmid defined in claim 11 under conditions suitable for the

production of a baculovirus,

14, A cukaryotic or prokarvotic cell containing the recombinant baculovirus genome as
25  claimed in any one of clatms 1 1o 11, or infected with the recombinant baculovirus of

claim 12,

15 Fhe cell as claimed in claim 14, said cell being an insect cell derived from the Spodoprera

Jfrugiperda or Trichoplusia ni lines, for example the Sf21, S/, TN 3B1-4 or High Five cells.
30

16. A method for producing a recombinant virus, i particular a recombinant AAV,

comprising culturing one or more recombinant baculoviruses as claimed in claim 12, with a

cell, in particular an insect cell (for example an St9, S£21, TN 5B1-4 or High Five cell),



15recombinant baculovirus genome being a bacmid. 12. A recombinant haculovirus containing a
recombinant haculovirus genot e as claimed in any one of claims 1 to 11, as genome. 2013. A method
for producing a recombinant baculovirus, comprising culturing a prokaryotic cell containing the
recombinant bacmid defined in claim 11 under conditions suitable for the production of a baculovirus.
14. A eukaryotic or prokaryotic cell containing the recombinant baculovirus genome as 25claimed in
any onewbatdims Getod indedrdected with thefecombinait bacdidvirus bkhLo fheheal aschaited in
claim 14 sal EcelI being an jnsect ceﬂl erlve from th S odoptera .1rugipertki or Trichoplusia ni lines,
for examp Cthe g ‘&é‘%ﬁ%ﬁi“ or Llli"§/8D 8118 d“&‘gﬂa%@tﬁg&%r producing a recombinant

virus,particular a recombinant AAV, comprlsmg culturlng one or more recombinant baculoviruses as

claimed 19 cﬁu(r_nnilL Y t?ba]gi%jlll cp Ralitlc]glleilr an)lnsect %ell gor example ap SIX?, Sf21 TN 5E'3;1 -4 or
High Five cell)- BapabI& or BEity Infecidl With LA BRCUIBUIIEE Gridd SORatShE RSN RIS Wathe

mfe&nomoﬁthayabhmthlthmf baeutbyirus ancthe:prégudiiopefisaithrecombihantonrbis.ah? . vie. method
as claimed in claim 16, comprising culturing a single baculovirus comprising in its aenome all of the
elements required for the production of said recombinant virus.



