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has been use
using a “trans-packaging” strategy (Wu et al.,, 1995; Fletcher et al.,, 1997). This

method involves the HIV-1 accessory protein, Vpr, which is packaged into viruses
by interacting with the p6 protein of Gag (Kondo et al, 1995). Co-expression of the
Vpr fusion proteins and a HIV-1 molecular clone, by a producer cell-line, results in
incorporation of the fusion protein into the newly forming virus (see figure 2). After
packaging, Vpr is removed from the IN-fusion protein by HIV-1 protease (PR)
(Fletcher et al., 1997).

The Vpr-mediated trans-packaging method has been used to package IN-
fusion proteins into infectious HIV-1 virions, and also to target therapeutic proteins
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The present invention is a new method for incorporating IN-fusion proteins
into self-inactivating third generation HIV-1 based lentivirus vectors. This is
achieved by the expression of the fusion genes from the virus packaging plasmids
as fusions to the pol gene. It is therefore independent of PR-mediated release of
functional IN fusion proteins from Vpr, unlike the traditional trans-packaging method.
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3) Structural proteins and the vector RNA assemble on the plasma
membrane. The Vpr-IN-fusion proteins attach to the p6 region of the Gag protein
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4) Virions release by budding and PR mediated proteolytic maturation takes
place. During maturation, polyproteins are cleaved to their individual fragments to
release functional proteins;

5) A schematic presentation of the composition of the virions after partial
maturation. A part of the Vpr-IN-fusion proteins remains unprocessed and a part of
the functional IN-fusion proteins become released (A). In (B) IN-fusion proteins are
effectively released from the pol-polyprotein:
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Packaging of correctly sized integrase-fusion proteins into vector particles
may occur without significant unspecific degradation. As integrase fusion proteins
incorporate into new virions as parts of the large Gag-Pol-polyprotein, it may also be
possible to package therapeutic proteins, such as cytotoxic proteins, into the virions.
An additional advantage of this method is that virion-derived IN-fusion proteins are
transported into the cells nucleus, as they form a part of the viral preintegration
complex (PIC). However, if an extra protease cleavage site is introduced between
the 3’ end of the integrase gene and the 5’ end of the foreign protein encoding

gene, the packaged protein may be released into the target cell cytosol after vector
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char &leg éifusien IQNAﬁeNerécflrﬂl cloness inepluesaript HledheyNtditNA was

ar‘ng'nﬁe;ﬁf%'r}ﬁﬁéﬁ J#f?s fg@%tégiﬁ a‘ﬂﬂ 3 N“%@g@ﬁb@%ﬂwé 6 ﬁéé%ned to
delﬁteetansto@ igoden tohéN\ﬁwlt for introdugegam dn-framienXkalt site lnto the PCR
frﬁéﬁé%gtg?-’rm%%? gi&ﬂd&?bﬁ?% @F(ﬁ\lll’& 'Bﬁ&hf\xaqlﬁ?ol\’\?ﬁee pt n’ngls% Ppo
wby designed rtcm deletre ther stagreodbh ok taa HILS' $equeibe I\biermmal to I-Ppol
oy 0 RE TR St o, BEHEL SPhOF S PR TE Bt BB or n
I- Ppalgrmm end@ing e astép Epdonaadd & fuoenes ef piMBHg/PRREWAL Eyds in

S50 05 Y I, g S BBl MR B ver
ugetd ta ampbiyvmCheiry fram @RESEHBIMEhemry, drd mBy &rﬂnoem same
R bR e 50300 Bl FBBE) RS AR B
foeweisl ami pﬁagﬁgﬂsﬂsﬁbl ST(DEB ) wbret Msedoﬂoamnplmy tH%mDm.lAst p&SEdmM the
S e e L RGN T —
sa;raaerestFr)reBd)m i sgelscr)rg? gmhm; wglhe a—:?ﬁxlﬁg I etnelfs gjﬁhelrrg/e g@fdrée ttise primer
RS SPRBNEelse) R Ao NESe AR GRor TS % HBO B GFoduct.
opgdqdcreatmémseopinaamdv@smmmIfrfaﬁ_do(igﬁﬁeraew H&lkiaki and the

Kar kkai nen tjon to containing the sane
s?c&epp?%@reo%:oyptnég'dg@ sed with I-Ppol and nCherry

bef OIPeR ﬂrég?n@ﬂtrs] :Vglérteh%lﬁﬁé§5@| thBLSargk Switdht ®OPOREDIean Up Kit

(RY e e s 2o ool Belereuudiea T Y sfe of BRjuescrint i o
yield glasmrds%ntdnﬁhgltnblfugad gdi@ersS BRYEIN GBS - PR 1)S MeSerhy (pBS-

m-I(—J%erry and the HIV-1 integrase (pBS-IN). pBS-IPpol was digested with Spel and
the resulting fragment was gel extracted by PureLink Quick Gel Extraction Kit
(Invitrogen). pBS-IN was linearised with Xbal and purified. The I-Ppol fragment was
ligated into the Xbal site of pBS-IN to vyield the plasmid pBS-INIPpol. The IN-
mCherry fusion was created as described for I-Ppol. The purified p53 PCR fragment
was digested with Spel and Notl and ligated to pBS-IN digested with the same
enzymes.



PCR fragments were purified by the Charge Switch (r)
PCR Clean Up Kit (lnvitrogen) and bl unt end
wo cavexdisubel oned into the EcoRV site of pBl uBSDGBRI08/000465
Il to vyield plasm ds containing the fusion partners
| -Ppol (pBS-1Ppol), nCherry (pBS- nCherry) and the
H V-1 integrase (pBS-IN). p@S—I Ppol was digested with
Spel and the resulting fragment was gel extracted by
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arhpyies: To s bBas OB eA e ssdloRisue DL HEE LT An
aPBEhEVEH dré@etth Epiaﬁﬁiaepnm@rpnm%w (Fisur® a0k aBengackaging
plasm d pVMDLg/ pRRE with the | N-1-Ppol fusion gen
plgsgthr\Wﬁ@nm@a@eflNr@@hafrg@:mew ~4 998 1$ioBh s pleined from
th@ﬁ'pa‘?éﬁtr@h%n?ﬂﬁlaﬁh‘ﬁdg ings! pwam%am)pﬁwﬁewmrhm -1

fill and lasmid fra

PP@!eﬂ’u‘“ﬁ@'ﬁ%'ﬁ WDFWQF%E NN1%q‘€Féﬁ@@'n@e@i‘ b‘éf'g/é%{“#taﬁ?’éd“ the I-
P?&d%éh‘ér Peaté@ﬁy LR- Hnré’c&@ nﬁﬁé@en%é@mthmuk@%b%ﬁ Il XL

RRE cut"wth A and Bsp to create the
Sm%ﬁp@dp&m_@ﬁp% l@b&ﬁf(mag@nee L@) Jo"ﬁh @ﬁ)a@ﬂ@’aéﬁ% @"903 N119A

fcf\hér%"érﬁm?féﬁ ﬁ%v%kéég TPQ ?ld%lﬁﬁ@ﬂg}’ ORAE- H#&Apééntaﬁﬂﬁg an H78A

sions were cloned parent pBl uescri
mpltadioniiashe hPpolpadneg MerrFeated gimitasliUsiNGsibe| irieters 78A forward

arluclj\l' %fo 1§9:)e° Ah-adbiienAl mmﬂ/gﬁw&gﬁﬁg E”a]s% wa$ 'Hr@ét@di Wr}:ere the

A nmutation was creat y
|N; ge@e wias enutaigdrio ehglksieits sctiviy. n'[:hl$ E@Wimut@h@m yer donestmllarly

o2 BRI e bR SheR phudpiolibing peav
réDbBSGpDM@BdVQJWME@iqdRHESWSPGonnt ai ni ng an H78A
PRIt atd of it B 3Eites RRRISRAEE T 0T Y
addi vBsnuiar plubiagjfip RiREs paykiage nly SW-G piseldadgpedr ttladaméneratlon
H;Y'gﬁ[ 5? &{;Je qllh ue&%jw}@ﬁ% t%%ﬁtegaﬁgga Cﬁeﬁ (%ltésn%%rq cs.:l'lc:um ;glhosphate
rrmdtaéec:jtra&sf&ﬁubnmft%é’r@lss(Fulianzg&tNEédloi |2@62i)uwithamodlf@atlons in
D64V rd
B RS L P IR EPoneR GR UE, Y8 B
gémasmatlm LV packagimgy plamslsouémralwaymmmm \pHSXGRem\mwlaﬁ and

oV R SEAEEAAL ) 93RS, S, Fulp L g coe

patiegpitabrsmitsd usde dvere ahs fraodifien INHusi&B Toatdinisg pMDLY/pRRE

El%ll S, qﬁe wﬂcj\l?ylpgl m co%t%?nzn)\g V;\)Ah)il.l)\_grfgﬁhfil &gg%%n%r e inactive IN
harborlng pMDLg/pRRE-D64V. Vectors were created using one of the three
abovementioned modified pMDLg/pRRE plasmids at a time, or by mixing, in a 1:1
ratio, an IN-fusion containing pMDLg/pRRE plasmid with either wild type
pMDLg/pRRE plasmid or pMDLg/pRRE-D64V. This packages both a fusion protein
integrase and a wild type IN or an inactive integrase mutant into the same virus with
the IN-fusion proteins (see table 5 for different LV vectors created). The virus titers

were estimated by an enzyme-linked immunosorbent assay against the HIV-1



t he usage of the plasm d pMDLg/ pRRE. For every virus
created, three of the four 3'd generation LV

w@aoRagiimg pl asm ds were al ways the sane: pRSWE&BEGB2008/000465
pMD2G and pLV-1, containing G-FP cDNA as a transgene.
The fourth 3'd generation core packaging plasmds
used were the nmodified I N-fision contai ni ng pMDLg/ pRRE
plasm ds, the wild type IN containing pMDLg/ pRRE

oA G i BTt G RETIBRG B rhdos e & TFP Siréesion
m&h&\é&f@l@ti oned nodi fied pMDLg/ pRRE pl asnmids at a tine,

mxing, ina 1l:1 ratio, an IN-fusion containing
Wﬁﬁfﬂf /BIRRE plasnid with either wild type pMDLg/pRRE

pl asgbiled ! incdYbbtiniRIIE-thS Hifferdht M p&ﬁélﬁgqﬁtobmbh_\ﬁ vectors was

fusion protein |ntgﬂrase and a wld type IN or

varigg Y Wepter @iats dNe Nabiotaing wiers dletogid UpiPgATiSeR to HIV-1
intdifadd\ o0 RcRIE0DEI3AS (datA8gica 787 bBtirddf HrbsH NHH AIDS

vectors created). The virus titers were estinated
RQW%ﬁz%Beieren@@d?eaﬂmhé’mre@mT%%§a§pn§ga1 ﬁ%ttboﬂﬁé‘sﬁﬂ\waﬁ the

GYER ANRRABSPED (HHET LRG0 200 48>-RADyapsi d (CA p24)
anti gen and ibg-?( gyerm ni ngé}%ihg@funct[)?onal titer as GFP
CellguBYEe on in HelLa cells. Western Blot Correct

I nconRLATdAML yg@c fﬁb%gsilz‘gfs?rwg <Hﬁb»ﬁpé@3ﬁwwd@@ Nubher \CRL-

vectors was west ern he I N proteins
1AM ena ek, aelis(NERRBMEDE GFIZT) Weteegulied m DMEM
SR AEE i e ShEhE S TERD) b5 i ogyianing
hemidifiedatyoaphereody used was the GCoat Anti-Rabbit 19gG

e YRt APl iR qualfiscn s el Rion protins

toi\betstudiRl spetifi2aiyTiv t@n@bn’e@mpfc@? lgengrai@C(Ly) veaionsewhich are

oS5l LA 1556 e L L SR ko, e

a@@ragenohithe n"gethbdnnsdhhat eduimoias pmeusts ph INdusier roteins are

oBEEET hob WERRASE, BTEh Rl AR ppteclih B4 hapor gene
pmfdu&tsd m@emsmseouf th\af VwenedlatedMHIﬁpMeglng@Matagyaﬁay lead to
5o el B8 DG BEREPY: PR Biotene
a&aqcleawﬂcafromntba mrecwéorl Pél fpotipootejor ait te matwaleRT pNdoieq@w@se by
B VP EREHE B ab e o Bk BHBSELR sbbbea e
ferthmpcb@ztszﬂ ptastaims-packagi ng strategy may lead to
Vpr-mediated frans-packaging may not be suitable for packaging toxic
proteins into virions, whereas it has been shown herein that the expression of an
active endonuclease protein, as a Pol fusion, is not detrimental to the vector
producer cells, but efficiently kills vector transduced cells. The present invention
may also be used to package foreign proteins, including cytotoxic or proapoptotic
proteins, into HIV-1 vector particles. For example, the in vivo studying of
meganuclease-assisted homologous recombination (HR) could be facilitated by the
possibility to transduce cells with both the active meganuclease protein and the
desired homology region containing linear transgene cassette. One advantage of
studying meganuclease-assisted HR using the present invention is the nuclear



| ower incorporation of heterol ogous proteins. Using

this nmethod, IN-fusion proteins are cleaved fromthe
w@emsnydaey Pol pol yprotein at the natural RT-1PCT/GB2008/000465

i nterphase by the viral protease, which may

facilitate the correct release of the packaged

proteins fromthe precursot0 protein. Vpr-nediated

t rans- packagi ng may not be suitable for packagi ng

toxic proteins into virions, whereas it has been
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d a 0 I 0
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ey iR, Babpt a5 Pistie ;U410 67 TR of the

invéraiop/ m@pﬁsmd td hcolpdaielBis kDasized INERB3 fusioh rbins into LV
viral PIC. The main features of the different

vVaClQrPALICHT- pr ot ei n i ncorporation strategies are
SUNMEHd gredentinveiiion sﬁo\{]v&m@ @é‘e&fbﬂity ve ﬁé@fagmg full-sized IN fusion
i ncor tion, using the t e jnven

DB o ik Gengie I el SR ToF Rels Y GAegR Method o

thBfileption bRatles RRCHABG @F INSiSEh pbt@né’@ttbfgét @hnédeme integration
i nvention, |ar e f usi ongé) %(gl ns., i

s S50 P PBIMASEITET SH1ES 91 86 e T SorlerbOf JiFd jagngration
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titer. US|n t he %{ir | i nked appr.oach, trans%%ck%\%ég

of uBah!%W@ RidhSRWS INATRIUGACTS JftFdy A rimerus guction
oﬂ%&bﬁ\fﬁé*teﬂs' and Rt s@—dnr@e@&ﬁhuté@@nésnﬁam T&hb eICta restnctlon sites

lexibility in the abili | entivirus-deriv

arpamdlemn@g wih dhe ideptiy f éheg f?sb’fcé'%ﬁ%ym%'ﬁwe tp ﬁ'@e Hﬁ'ﬂth dgbold

tyEé ibtGs déh\b?é‘tthé)rhucl'ebtldlé sEB&RHItINe ihRoliteRr Mofat BPEdl and IN
Da- si zed fusion proteins into LV vector

CIMAS; ¥10%eE. th¢H@ﬂ¢fﬁ d13 diglics @ﬁf@t& thehndHertdosHigatimhsiopdl addgd to
s’ PBARERIS®Pdorhhg ps3ed | N fusion proteins into third
generation lentiviral vectors. The protein-packagi ng
nmet hod of the invention enables the ability of
IN-fusion proteins to target transgene integration
into safe chronosomal sites to be studied, in the
context of third generation Ilentivirus vectors.




Table 1 (bel ow) shows DNA sequences of PCR priners
used in construction of fusion proteins and in
WG 2aogoghitnect ed nmut agenesis. In Table 1, a: resPCT/GBR@®B/000465
sites are underlined, with the identity of the
restriction enzyne Ilsted to the right; b: bold type
| etters denote the nucleotidé substitutions introduced
inthe I-Ppol and IN cDNAs; and a the letters in
Ti%ﬁ|ICS denote the nucl ear |ocalization signal added
Rhe 5 primers of I-Ppol and p53. WD 2008/099149
PCT/ GB2008/ 000465 11 Table 1 Priner Sequence a

RESTTTTUTOm Tenprate—enzymme b PERproduct—5*+
PfifadrT AATSéMIdeFT TTI - AGATGGA Pacl PLJShk@strikfén ke ;
(SEQ I D No: 1) 3'I N GCTCTAGAATCCTCAT ekzhint®GI AGHC ﬁE@Jct
Xbal -- , IN, cIN ID No: 2) 5 Ppo
NI TCACCOTAGRTHALAMMaTRA - NS BLAPPO6: b BRphy

3) 3" Ppo
cac:chee.gAvm—No SRR AT ACCACAAA BspEl GTGACTGCC ( SEQ

3IND No: @EGTCTAGAATCCTOATIN GBCRAGT GAEDAKBLLGACCCGAAAGBTABA
pMDLY/ pBRtE: Bpo; forward b AACTGGTGCC (SEQ I D No: 5)
pMDLg/ pRRE- 'N119A N119A GGCACCAGITTCTGCCTTTGGCGTCGICTA
---------- reverse b GTGACTCCC (SEQ I D No: 6) H78A
ICBG AZABRAAPNDLY/ BRRENLUY 0; pCNRpb&vaPdol
b TTCTAE&ﬁ&ﬁﬁ@ﬁﬁﬁb I D No: 7) pNDLg/pRRE—H?SA H78A

s o S SO CT

GCCCAGGﬂKWKﬁ@EEN@E@AE$@WGWACA pMDLg/ pRRE; forvard b
NEART TAGEGRE TSI AdAcNRC G ARNBEBABRRE- D64V ?%@(85 RE-Ppo;
DLg/pR

CCT]CTéﬁﬁg%i§%§§¥§¥¥ﬂgﬁ¥HGIrﬁT reverse b ATT RE.

TGCAGGCGAAACTAGT GCTCCAAAAAAAAA Spel , NLS N119A
NPpfodpBac&apAdeAETTTCTGCCTTTGGCGTCGTCTA B

reverse °  GTGACTCCC (SEQ ID No: 6)

H78A CCACAGATGGGGATCCGCCACAGTCCCTT pMDLg/pRRE-Ppo;
forward®  TTCTATTAGAACCGG (SEQ ID No: 7) pMDLg/pRRE-H78A
H78A CCGGTTCTAATAGAAAAGGGACTGTGGCG

reverse ©°  GATCCCCATCTGTGG (SEQ ID No: 8) S —

D64V GCCCAGGAATATGGCAGCTAGTGTGTACA pMDLg/pRRE;
forward ©°  CATTTAGAAGG (SEQ ID No: 9) pMDLg/pRRE-D64V
D64V CCTTCTAAATGTGTACACACTAGCTGCCAT
reverse ©°  ATTCCTGGGC (SEQ ID No: 10) e
p53 TGCAGGCGAAACTAGTGCTCCAAAAAAAAA Spel, NLS  p53pBacCaplRed;
forward®  GCGCAAAGTGGAGGAGCCGCAGTCAG p53

(SEQ ID No: 11)
p53 GATGATGGTGGTGTGCGGCCGCTCCGGAT Notl, BspEl  —-=-"ame-
reverse TAGTCTGAGTCAGGCCC (SEQ ID No: 12)
pRSET AAGGAACTAGTGTGAGCAAGGGCGAGGAG Spel pRSET-B-mCherry;
forward (SEQID No: 13) mCherry

3mCherry TCCGGATTACTTGTACAGCTCGTCCAT BspEl
BspkEl (SEQ ID No: 14) B




forward GCGCAAAGTGGAGGAGCCGCAGTCAG p53 (SEQ I D No:

11) p53 GATGATGGTGGTGTGCGGECCGCTCCGEGAT Not |,

WO 206084099149

pPRSET- B- nCherry;
3' nCherry TCCGGATTACTTGTACABETCGICCAT BspEl
I D No: 14)

BspEl

reverse TAGICTGAGTCAGGCCC ( SEQ | D NecT/@GB2008/000465
PRSET AAGGAACTAGTGTGAGCAAGGCCGAGGAG Spel

forward (SEQ I

/1111114 6 5 12 Table 2 (bel ow)

contai ning different
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Vect
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Tamkeegr ati on deficient LV vector
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ly fused to | -Ppol Car

IN nodi fications.

Misth debtord lcoriality idifaram AQNBbdifitatdns. The
N- nodi fi catjon Vect

VaCiTEERN g ABCNMEAY o SERS) P EDY S8

D No: 13) nCherry

BspEl (SEQ
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The vectors
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D64V Muhadtdn- ,:E)dﬁused to Car

D64VNI19A N1 19A nmut at

Fapies) afdontigr®gse -Ppol
[ éﬁcﬁ)n@elebgélméeUQO N

i nactive
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to p53 Caryr

LV-INb718Aend

nut at i on +

derteymingdly  fused DB HEA

AR Ve o

ﬁameﬁuta@t i 17 +Bgtivy 1-Ppol
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nactive use

LiVeltlp5864 Vi

rmynatigiiesadytofpddor es

~@atrlas(amdl\h~g5€pfweloeinﬁotein

LV-
INmCherry

C-terminally fused to mCherry

Carries a red fluorescent IN-

mCherry fusion protein

LV-D64VPpo

D64V mutation + fused to I-
Ppol

Carries an inactive IN fused to
active |-Ppol endonuclease

LV-
D64VN119A

D64V mutation + fused to
N119A mutated I-Ppol

Carries an inactive IN fused to
inactive I-Ppol endonuclease

LV-D64Vp53

D64V mutation + fused to p53

Carries an inactive IN fused to
p53

LV-
D64VmCherry

D64V mutation + fused to
mCherry

Carries an inactive IN fused to red
fluorescent mCherry protein




WD 2008/ 099149 PCTIGB2 0 0 8 /1111114 6 5 13 Table 3
is a conparison of the different approaches to
wo nomsopasat e | N-fusion proteins into H V-1 depdweB2008/000465
vectors or viruses. Env, virus envel ope protein;
VSV-G  Vesicular stomatitis virus G protein; PR
Lentivirus protease; PC, préﬁease cl eavage site; LWV,
| entivirus vector. Table Tr ans- packagi ng Genorri c
f usi 3, .Ceneration LV wi n_pr

Pr odlRA S AeRARREN 5PN esmea%ﬂ?r@et sRAfSaesip dasorporate IN-fusion

proteamsings HIen delivédisaosi R eirusss. OEnd, @itis ehMelbps pifein; VSV-G,
r.otein constructépl nto the H V-1 constructs into

Vesiriian $iPmguts vl G perieiBr PRr beiiivirks PEieasey Elvo RIAteR3etIeavage
sitd: QUNC RIntiGiAld veckent ai ning the I N- fusion gene
Packagi ng construct H V-1 genomic clone H V-1 genomc
B ti onal packaging (source of structural with Env
(and Vpr) clone plasmd pMDLg/ pRRE genes) deletion /

substi tution expgrassehgkgoingnl y EnfEencanicifubion S;@{j’lG@eer@ﬁon LV with
IN-fusion A separate Vpr-PC | NI H \-1 npnnm dNHusigp proain

8?’%’?7?%%4 of pﬁ&OE nsfegliogobbeseon " ((@transtection of four
ST P et e A gefuc e

oor overI app N2
overl appi ng prot ei n sequence e=ﬂ@@ﬁl g&He r(Vpr-IN

PadRagingedopstyicand | Hguheiomidcicaed ¢ eifl- ﬂgenoﬁhm | 1] IC@RdilidhbIpackaging

(spackaGtrmgurilusi Qwith Eot @hdgprcodi Ngloeegi oNS i 1) pfae@id PMDLYPRRE

ganR® construct |dbletiogé menstitetigpackagi ng pl asmni| @xwpressing only Env
Qnur ce of virall envel ope Separate MV Env /i ap ol

‘i?cﬂﬁ’\éf“g@’bar at @Wt@'\/pg%%‘%do 51 ARYPMPSV-| lodified conditional

pr essi on cl or 5"%?(55%85 aSm' pI asni ga q% smid
E488 FRHLEtEd T ety & sé’baréﬂ & I'aén‘ﬁﬂ Pod ”cHIEH %oo&“h grlapplng
pro@In@agRnéd oM | Nn ddﬁbﬂiﬂv IRL €1 Nge I%@W aélﬁllaf r)Q d coding

addion e pabRging Ol | Yusiod itehs paCka(}det@ngQg’l&fstC trogidh Fi theiCt
cohbiguct or m of | N|(-fusion) Partl ythergesomi¢ nact|ipaekaging plasmid

Full -sized | N-flusion clone
Source of viral envelope | Separate MLV Env/ HIV-1 genomic Separate VSV-G
(pseudotyping) VSV-G expression clone expression plasmid

plasmid (PMD2G)

PR mediated release of | Partial / imperfect Effective release from
IN-fusion proteins from cleavage from Vpr-PC- Pol-polyprotein
packaging construct construct
The form of IN (~fusion) | Partly in an inactive Full-sized IN-fusion
proteins inside the virion | form if remains fused to protein

Vpr, occurrence of
unspecific IN-protein

degradation
Presence of wt or Yes No No/ Yes if desired
mutated IN protein in the
virion
Source of viral RNA HIV-1 genomic clone HIV-1 genomic pLV-GFP-WPRE-SIN
genome / vector RNA with Env (and Vpr) clone containing self-
(=transfer construct) deletion / substitution inactivating (SIN)
LTR’s and no viral
_genes
Ease of changing the Poor Poor Good
transgene in the transfer
construct
Additional safety Env (and Vpr) deleted None Non-overlapping
features provirus construct production constructs,
no viral gene products
in transfer construct, -
SIN LTR's
Vector / virus generation | Closest to first Almost wt, poor Third generation,
and safely generation, poor safety | safety safest LVV form to

date




proteins inside the virion formif remains fused to
protein Vpr, occurrence of unspecific IN-protein
walegsagaid on Presence of wt or Yes No No/ Yes PET/GB2008/000465
desired mutated IN protein in the virion Source of
viral RNA H V-1 genom c clone H V-1 genom c
pLV- G-P- WPRE- SIN  genone / véctor RNA with Env (and
Vpr) clone containing self- (=transfer construct)
deletion / substitution inactivating (SIN LTR s and
no viral genes Ease of changing the Poor Poor Good
Rbferoge@ne in the transfer construct Additional safety
Env (and Vpr) del eted None Non-overl apping features
provirus construct production constructs, no viral

gens,sRrRAUHISMIIER 156RNS V6. 79asBLasd., SIN LTR' s

Vector/ virus generation C osest to first Al nbst w,

pocﬁUS"Fm&nd@%eP&tq diatl. Acage SsalUSA O ER8BP2B6n, poor
safﬁé}ﬁan%gf ?%%%saéﬁéycqu& flang0he, date WO 2008/ 099149
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5 15 CLAIMS 1. A nethod for incorporating an
Ci grase-fusion protein into a third-generation
virus vector, conprising: (i) transfecting a
vector packaging plasmd into a lentivirus producer

t- gon & BRUG e RedraSlFE At u@RSsE R MpBRTirf &8 G Rdion
Ier’mmrmgvéan@edompnsm@ po/ - pol ypr ot ei n gene (ii)
[ ransl at.i on  of enes

transcription an t he
| ent] JRrSecfiy fuieaitraidabns Rkt B8 aue apducer col,
whee?m ahe mtdrqiai:ka@hd p(lasmu)i ¢comdine a bene/@?bodm@ﬁhé lintegrase-
reeaeo he integras [ i.n fromthe
fusi) S B DS Ra i e ateBbRIT Gl ai m 1
wherigitransifptiontpartrmelatios bPtheljepks by the wHavirESsroducer cell to
g% aﬂ@l ease rotein or Gom ng endonucl ease protein.
prefuca a epthidl eI RAES @ 9ci aim 1 or claim 2, wherein
t he (jliyTheiee A5 vEUS! SHtticlB) @ick8 of HEThicyPEscAulRh i®biein from the
protein. 4. A method according to claim 3, wherein the
POﬁﬂ‘P'K@’Pt% -ot el n conprises nCherry, |-Ppoi, N 19A

2. RE1A hethUB accordify Bt Harh aftCohbidit the ARGrase38lbm Protein
claim wherein the integrase fusion protelin conprises

COgpIipes aﬁ@aanecleaseppr@éﬁybet eminggnderiGeass prateiat hod

3, accQl fidithd Qcé‘dr@h?‘té cI&‘ih?ﬁebr” cfahﬁ 3 hEhaBRUtHEC infd rase fusion
proapoptotic protein is p53. /. A'method according to

Preleisi GANriseR @rnearker preteimer apeut | c or proapoptotic
4. Pr Ol inflthéy %cEtXergoi‘d %ld%%ewere‘in the RBARH F6EM EoRprises

to an¥ precedi ng wherein the |ntegrase fusion
MeRIiYe i Peb hﬁﬁ%e@fitﬁ@vm%
5. A method according to any preceding claim, wherein the integrase fusion

protein comprises a therapeutic or proapoptotic protein.

6. A method according to claim 5, wherein the therapeutic or proapoptotic
protein is p53.

7. A method according to claim 5, wherein the therapeutic or proapoptotic
protein is a cytotoxic protein.

8. A method according to any preceding ciaim, wherein the integrase-fusion
protein comprises D64V.



