WO 01/ 49832 PCT/ EP01/ 00060 Transduction of reconbi nases for inducible gene
targeting The present invention provides the use of a fusion protein
conpri si ngoyy/48826- speci fic DNA reconbi nase domain and a Rcql@ooooso
transduction domain for preparing an agent for inducing target gene
alteration in a living organismor inlcultured cells, suitable fusion
proteins and a nmethod for the production of said fusion proteins.
Background For sone years targeted nutagenesis in totipotent nouse
enbryonic stem (ES) cells has been used to inactivate genes, for which

cl oned sequences were avail able (Capecchi, Trends in Genetics 5, 70 - 76
(1989) ) TranseudiSorncef recombinasesfor indacibléigend targeting o transgeni c
offspring in vivo, it 1is possible to analyze the consequences of gene

di sruption in the context of the entire organism Thus, nunmerous nouse
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system fer gare?aﬁrlrigbxal ageht pfdrr induSagetarget gemieralberathon Anoa INdnig.
Acad. Sci. USA 85, 5166- 5170 (1988): Senecoff et al., J. Ml. Eiol. 201
405 - 4200ANEBR)Or ithEelured 6llss Sitablp Sesion,Praiginy adg-@ieryod of the ed
alteration,of,.tar ae Lewsky et al., J. din. Invest., 98, 600 -
603 (1995?99‘#9@ (%f%%‘?jl @%?%?(d?@t% tional nouse nmutants requires the
generation of two nouse strains, 1i.e. the reconbinase recognition strain
and the reconbi nase expressing strain. The reconbi nase recognition strain
i s geneBacekigbyundhol ogous reconbination in ES cells as described above

-except that the targeted 01/ 49832 PCT/ EPO1/.00060 2 exon(s) is {are
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Uni versity Press, X , New York (1997)). By placing the RRS into
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prespecified tenporally and/or spatially restricted manner. Thus, the
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genes.

A refined method of targeted mutagenesis, referred to as conditional
mutagenesis, employs a site-specific recombination system (e.g. Cre/loxP
or Flp/frt — Sauer and Henderson, N. Proc. Natl. Acad. Sci. USA 85, 5166-
5170 (1988); Senecoff et al., J. Mol. Biol., 201, 405 - 421 (1988)) which
enables a temporally and/or spatially restricted alteration of target genes
(Rajewsky et al., J. Clin. Invest., 98, 600 - 603 (1996)). The creation of
conditional mouse mutants requireé the generation of two mouse strains,
i.e. the recombinase recognition strain and the recombinase expressing
strain. The recombinase recognition strain is generated by homologous
recombination in ES cells as described above except that the targeted



expressed genes. Mdreover, it enables the analysis of gene function in the
adult organism by circunventing enbryonic lethality which is frequently

t he consayoenes3snf gene nmutation. For pharmaceutical reseR€TEPOIAIONGING tO
validate the utility of genes and their products as targets for drug

devel opnent, inducible nmutations provide an excellent genetic tool.
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cul tured cel]s ('Fa |l et at., Proc. Natl. Acad. Sci. USA, 91(2):664-8
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cell sefranisgend 8Rffals suffer from a certain degree of leakiness in the
absence of the inducer (Kiihn et al., Science 269(5229):1427-9 (1995);
Schwenk et al., Nucleic Acids Res.; 26(6):1427-32 (1998)). Furthermore,
the generation of conditional mutants is a time consuming and labor

intensive procedure, since the recombinase recognition strain and the
recombinase expressing strain have to be breed at least over two
generations in order to obtain animals carrying both, the recombinase
transgene and two copies of the RRS-flanked target gene sequence.

Protein tranduction domains (hereinafter shortly referred to as "PTD") that -

have the ability to cross cell membranes were identified, e.g. in the



a sensitizing gene expression regulatory system a control gene and a
control gene expression regulatory system wherein the control gene can be
a fusionwens4wensi sting of a reconbinase (viz. Cre or FlpPIT/ARa/@060
trafficking protein (viz. VP22). WO 01/49832 PCT/ EP0O1/ 00060 4 Wth regard
to the fusion protein Antp-Cre of WD 99/11809, it is however, general
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Furthermore, a recent report demonstrated that the B-galactosidase
protein fused to the 11 amino acids PTD from the HIV TAT protein can
infiltrate all tissues of living mice reaching every single cell (Schwarzé et
al., Science, 285(5433):1569-72 (1999)). Finally, WO 99/60142 discloses
vector constructs for gene therapy carrying a tumor cell sensitizing gene,
a sensitizing gene expression regulatory system, a control gene and a
control gene expression regulatory system, wherein the control gene can

be a fusion gene consisting of a recombinase (viz. Cre or Flp) and a
trafficking protein (viz. VP22),



t he genetic mani pul ati on can be performed in both, endogenous genes and
transgenes. Sunmary of the Invention It was found that site-specific DNA
reconbi nag@ op#as8Ei ns can be translocated into cells of arPCTAEPeIgoesigani sm
when fused to specific protein transduction donains, nanmely transduction
dormain's being derived from the VP22 pgrotein of HSV or fromthe TAT

protein thIV. Tﬂgf mgenever a gene nutation is desired, reconbination,
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vector of (5) above and/or conprisi a_ met hod
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the trapsformed host cell of (6) ab d isolat]i the fusi tein;
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in transduction of native proteins into cells may result in a significant loss of
protein activity (e.g., as described for TAT-GFP; Schwarze et al, Trends
Cell Biol. 10: 290-95 (2000)); o
(iif) neither the number of protein molecules that can be transferred into a
cell by a given translocation domain has been systematically determined,
nor the number of Cre molecules in the cell nucleus that is required for
efficient recombination;
(iv) the delivery of active proteins requires unfolding- and proper refolding
which is unpredictable for a given protein (Bonifaci et al., AIDS 9:
995-1000 1995); and
(v) the mechanism by which protein transduction domains facilitate
protein transduction in unknown and several findings have been published
that rule out classical receptor-, transporter-, endosome- or endocytosis-
mediated processes in the transduction of Ant, TAT and VP22 (G. Eliott, P.
O'Hare, Cell 88, 223-233 (1997); D.A. Mann, A.D. Frankel, EMBO. J. 10,



(1) or (3) above. The invention is further illustrated by the appended
Figures and is explained in detail below Description of the Figures Fig.
1. Cener av®on49s82 i nduced nouse nutants using purified fusPOVEP@rod@ ns. A:
Expression of the fusion protein consisting of the site-specific DNA
reconbi nase (e.g. Cre) and the protein5transduction domain (e.g. the HYV
derived TAT pegti de) in prokaryotic or eukaryotic cells. B: Extraction and

purifi ca¥BenldBS: K&O8p: dasdderassi it prothi Biqle. Ghems 2695ck0444-10450
Nagah | t. Med., 4 - 1449-52 (1 . 01/ 4983
pes Epott 88880 D7 Lierasky &t Abn B Bidle Glsti 2404 v B orST9R (1996 ik
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RRS. Fig. 2: Schenme of the bacterial expression vector pT7-TACS (SEQ ID

NO 16) . The coding region of the 11 am no acid protein transduction domain
of H Vv Merepvefetheie Wassidll thet meedioepnganerally applicakle matbosi whare

ecoont e She TPl E e, BBub AR, T oo eBbBhRRRGe. BERE 1«

expressyaf whndddnese protein in E. coli. Fig. 3: Detection of purified
TAT-Cre protein"by Coonmassie staining and Wstern blot analysis. A
Coonassi e stai ned SDS- PAGE gel. Lane 1: 10 kDa | adder (Life Technol ogies,
Cat. No,: 10064-(&?% % 1000_‘;& BSA, 3: 750 ng BSA, 4: 500 ng BSA, 5: 100
ng BSA, S@:m%aﬁﬁ sgheAnveptiot\T-cre, 8: 1 pl TAT- e in Bicine buffer.
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P

TAT-Cre, 5: 1,25 pl TAT-Cre in Bicine buffer. Fig. 4. X-Gal staining of
MbPax8 B@nssluction etormains, TRaNGely prasisductionveizansing theingadesivalde fieom
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concent th iapm-oplriataT sitérspedifici rebombirtaseofusedhnsi artrbnstuatishedbegaiw t h
ei ther expression vectors WO 01/49832 PCT/ EPO1/ 00060 8 . .
into such a living organism (provided, however, that said organism carries

at least one appropriate RRS integrated in the genome).

The present invention thus provides
(1) the use of a fusion protein comprising

- (@) a site-specific DNA recombinase domain and
(b) a protein transduction domain (PTD)
for preparing an agent for inducing target gene alterations in a living
organism or cell culture, wherein said living organism carries at least one
or more recognition sites for said site-specific DNA recombinase integrated
in its genome;
(2) a method for inducing gene alterations in a living organism which
comprises administering to said living organism a fusion protein
comprising a site-specific DNA recombinase domain and a PTD as defined

in (1) above, wherein said living organism carries at least one or more



for Ce (pCW-1-Cre-pA, see SEQ ID NO 29) or f3-gal actosidase (pCW-1 -

3-pA see SEQ ID NO 30). Four days after treatnment, cells were |ysed and

t he 13- gavaot/esdzilase activities were determ ned. Fig. 6: PCREB@t®edo on of
TAT-Cre nedi ated reconbination in mce. A PCR-analysis of genom c DNA
from duodenum (l ane 2), liver (3), kiéney (4), spleen (5), nuscle (6),
lung (7 L. (8)..and.brain,(9) of a._ nmouse treated three times with
i nt rape%??éfﬁ@glloﬁ %}tggt fFnsayd %%?'ﬁgﬁc'f*ﬁg\g@é' SSOGRRINGSE: INtRgratsd iint &sval s.
Del eti ogefibnidie foxP-flanked DNA segment is indicated by the presence of

t he about 400 bp fragnent. Lane 1: 1-kb-ladder (Life Technol ogies). B: PCR
strat eg{3} a fisiae proteimedigrisindel eti on of the | oxP-flanked DNA segnent.
Arrows indicate the positions of the primers. C PCR-analysis of genonc

DNA f r o) Bl 2E8rspeciie INA resogebinasgidemaimiess tines with i ntraperitoneal

injecti 0 f TAL . I - day-intervals (| ane 4) (o]

confir & %Iézgﬁiﬂgo@{'%gBﬁjﬂ%‘Iaﬂl—}%egitpr%tz\é\%@ﬂe'%sp?gé\/h%r Iﬁéﬁj‘bﬁa@uu\ was
di gest egraticih gpaatyy | which produces two diagnostic fragments of about 190
and about 210 bp (5). As a control, tail DNA fromuntreated m ce carrying

t he | oxProViderdethall whereiharsita-specifict Bitedepombifase Iddralrd)s waki-sypeect ed
to PCR ngl i f%:&)a%on. La el_ 1: 100 bp ladder (Life Technologies), lane 6: 1
kb | addef€ Q] @Hn‘iﬂ%t}l dd)is notgthe fulldeagkh ofP2RP Hacek (6%pr b€i on

t - ; - OVP S Th di
Y eai on PSRt Idempl F e et bR kB RV opi e RBst " "
pr ot ei nIpAfroger, Mexpitassicns @12] p3gent Bo 1899 AVE2F Wereoy 608l ys fused to

the N-term nus of the Cre reconbinase protein sequence. The 10-am no-acid
strep t&d adaNA srqpence £oding fooithgsfuserognoteinrofs@juehoeeare fused to the

Ct ' The T7 t I th i f VP22-Cr d

AVP(ZarZfn ?uvschﬁr ﬁggﬁﬁhgéﬁ&gﬁgqfﬁ@ égfﬁ%ﬁ&én im (B V%}I%?JS encodi ng
the 15 1 i i

o used Tor Tt S ot SB R ectBr i (o) eV AR "By o
t he puritie BNAREI40rzbewnd; \ VP22-Cre fusion proteins by Coomassie staining

and V‘és{ern bl ot anal ysis. A Detection of VP22-Cre protein in a
Coomassi @ s? aMmidiosbSaraaerogiicing Lihe fusion kmeteiddef (L): albomee nwideh, 3:

500 ng e 1 . o dnclusion body,protein extract before ‘
chr onatgg‘ﬁgﬁﬁ;ﬁs ga'tﬁ'ﬁ\ﬁ?ﬁhe g-ta&sgéwne‘fl Hpﬁgéuoﬂ?l(%,) QBOY?aE'E‘FloﬁOi@t,'nQ:
fracti ofhelfusidf:prigtafii 8Ad20. The position of the 75 kDa VP22-Cre protein
is indicated by the arrow head. B: Detection of VP22-Cre protein by

Vst er (&) an injettable asmmpsitionatdmprisinghbep fadianep eotryin gt etefamdd At rep
tag ant) odF\; é&)BA, Cat. No.: 2- 1503-001).. Lane 1: MultiMark (Invitrogen),
2: incl 8h ( @yb%’reot ein extract before chromatography, 3: unbound
protein, 4: fraction 10, 5:

The invention is further illustrated by the appended Figures and is
explained in detail below.

Description of the Figures

Fig. 1: Generation of induced mouse mutants using purified fusion
proteins, _

A: Expression of the fusion protein consisting of the site-specific DNA
recombinase (e.g. Cre) and the protein transduction domain (e.g. the HIV
derived TAT peptide) in prokaryotic or eukaryotic cells.

B: Extraction and purification of the expressed fusion protein (e.g. as
described in Nagahara et al., Nat. Med. 4 (12):1449-52 (1998)).



fraction 11, 5: fraction 16, 6: fraction 17, 7: fraction 18, 8: fraction
19, 9: fraction 19, 10: fraction 20. C Detection of AVP22-Cre protein in
a Coonmasweossmsned SDS- PAGE gel. Lane 1: 10 kDa | adder, PCT/EPoucioos® on body
protein extract before chromatography, 3: unbound protein, 4: fraction 1,
5: fraction 8, 6: fraction 9, 7: fraction 15, 8: 100 ng BSA, 9: 500 ng
BSA, 10: 1000 ng BSA. The position of the 60 kDa AVP22-Cre protein is

i ndi cat €d byjection afr the hpadfied: fusioacproieinf intYPRACEr capinei theyRREst er n
bl ot angl ysi s .usi ng a al kaline phosphat ase-conjugated anti-strep tag

anti bod aﬁﬁéa,ta@?. SQEUENLEL. 1503-001). Lane 1: MiultiMark (Invitrogen), 2:
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fraction fractthon rac sol ubl e
pr ot ei nr@gmtmgtpib@ﬁgt\ﬂge,chr omat ography, 9: unbound protein, 10: fraction 7.
Fiii . 9: X-Gal staining of MbPax8 cells treated with VP22-Cre and AVP22-

Cre fusioangi®t BRfs. MsPax8 fibrobl asts where treated for 18 h with either
WO 01/ 49832, PCT{ EPO1/ 60 0 Bi.cine buffer , < :Cre (B) or
375/ ME-RPSSNBAIE @y NebaSr A PHTESHIa Wt R 7 S ESATER 1B cat ment
cells fdx i L A - inBl i : SSER Mt

6- gal agﬁ(@ilc?gég%g?leefﬁﬁiéﬁﬁgwew ttﬁ?/éal'?g?‘nl\B/B zilgé&%timg?gﬁ asts t\l/\(mar e treated
for 18 Homain OPRAIVCTAT phdeelr I3 fused & thed-tenifieus alfdhe, Ces i ndi cated or

transiently transfected with expression vectors for Crea\épCM/- | - Cre-pA,
see SEQeEOMbINage Mroteigaseaiercaatie IQremina-acighstrepetagandigy 30). Four

woro acPEPveRETARERh x4 FetBadflch sediEfcSRte SRS PRERBRAETRE 1
cel I's troapesmatéh peYivés @(Préﬁ‘ﬂoﬁ\éﬁ??Aﬁ@ré BEOBAINAROELESH. shown in SEQ ID
NGs: 21 and 14, respectively). A PCR-analysis of genom c DNA isol ated

from MbPax8 fibroblasts. Cells were transiently transfected with a Cre
' t I 2 d f 18 h with either.buff I
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serum f i ys after treatnent, genom c DNA was extracted
VESSERA O RS

and sub ed to ification. Deletion of the | oxP-fl anked DNA

segnent Ak Codiasaice dtdincdsDIFPaABH gel.ofarnd d : 200 Kiya Ritdér gafent. To
confirmthe presence of the Nco | restriction site in the reconbined

al | el e, Tenbnpiripsp dindt NawerklAh4dit 2y 2:W0A0NG BSAhBe @&JB‘_@é\,t%
adder P00 BOTEERn S HPR Y Bithes s S0Ra S Radat vl IATGCrachnal BLTED: B

PCR str@tl,%qyl Ef&ir?@fgﬁﬁf [Cre-nedi ated del etion of the |oxP-flanked DNA
segnent. Arrows in |ca€fé the positions of the priners.

B: Western blot analysis using an alkaline phosphatase-conjugated anti-
strep tag antibody (IBA, Cat. No: 2-1503-001). Lane 1: MultiMark
(Invitrogen, Cat. No.: LC5725), 2: 7 ul TAT-Cre, 3: 5 pi TAT-Clie, 4: 2,5 ul
TAT-Cre, 5: 1,25 ul TAT-Cre in Bicine buffer.

Fig. 4: X-Gal staining of M5Pax8 cells treated with TAT-Cre protein.
M5Pax8 fibroblasts where treated for 18 h with 3,5 (A), 6,9 (B) and 13,8
Hg/ml TAT-Cre protein (C) in serum-free medium. Four days after
treatment, cells were fixed and stained with X-Gal.

Fig. 5: Measurement of B-galactosidase activity in cell lysates. M5Pax8
fibroblasts where treated for 18 h with increasing concentrations of TAT-

Cre, as indicated, or transiently transfected with either expression vectors



Det ail ed Description of the Invention The expression "target sequences”
according to the present invention neans all kind of sequences which may
be mnut at ado (w32 del et ed, WO 01/49832 PCT/ EPO1/ 00060 11 pewEBbIomadoed,
integrated and/or inverted) by the action of the reconbinase. The nunber
of RRS in the target sequence depends @n the kind of nutation to be
performed by the reconbi nase. For nost of the nutations (especially for:
del et i orfier &re (POMM-1-a0re)-pAwscRRSESY ED Q29 kor MrgathctmsédddafpCivt/The

equence, tqQ be ted eleted or inverted). For ome. ki nds of
?n? ggr afﬁ'@%s S@m%&nibmﬁz%:a@- B@uméy\és%ﬁt?r ﬁeawenﬁecei{%;/vgéé lysgdedie@. The

"1ivi y i 0,k . i lti-cell
or gani SHECAnGdn os05E; A e W Rl S 5. ¥ Todent s cuch as

mce or rats) or non-mammals (e.g., fish) or can be invertebrates such as
insects or worns, or can be plants (higher ‘plants, algi or fungi). Most
pref er r &L 6viPGR cefentionsofaFATATe iated irecoorbinatign ir eficaccording to

or gani Sy ahGREG PSR of Geriarpls, DN STBaIVa0eRTLHaNG Ao Risieds
br gani s AREPAY; SBGRIR) P hIEHe 1EA°Rind (ZFLEFTS) B bR ANEEY qommi n
W thin tdie1Busicosepirebeed thiet tBmes Wightinera pdritorRa igfieitior®Pef 7Gauigon is

preferably selected froma reconbinase protein derived fromCre, p, 4
C31 recddbi RESPIOtRYT pé twietdagnintarvaiso Delation. ofde joxdiflankss DINA . 95,
5505- 55 A resol vase (Schw ¢ di_,an e, [FEBS letters

471 147?5%955'4%&%5”‘{428‘36%%6%%78 SR Rﬁ{é? aet?o‘ﬁi 2,68\?99 {ER9MENG) Langg,
191- 203 1(:1P8&)- mbi nases are Cre and nutants thereof
(preferabl yﬂﬁ%aggﬁ(bgéiﬁﬂ@ogﬁS to 357 of SEQID NO 2 or as 325-667
of SEQ ID RCR strateqyl t&lgeteat Crer madiated aedstiion of| tidi lox F-flpakepr BN abl y

the Flp variant of as 15 to 437 of SEQID NO 4 or as 325 to 747 of SEQID
NO 8). SEeNenkoRyPwEingicete doedpsitionsif theoPEMeErS: ansduct i on domai n

PTos. monti PerReeN A s et DR fr o ERD & 4 iaha b B a,

deri ved threantiries YWRR iptedpartodfediBYjcttiordd 8f"75Neg TAIT RTret Sidteft adltWo-

Sui tabl e TAT proteins include, but are not Ilimted to, proteins conprising
(i) theday-intencals Gageeh).cTa wonfirim tISEQresEnte oflithea Banndt largstrickiosnf such

el FeRe SR ok kel e ) N oo 0 22
diagnostic fragments of about 190 and about 210 bp (5). As a control, tail
DNA from untreated mice carrying the loxP-flanked (lane Zj’and the
detected pIn13 allele (3) was subjected to PCR amplification. Lane 1: 100
bp ladder (Life Technologies), lane 6: 1 kb ladder (Life Technologies).

Fig. 7: Scheme of the bacterial expression vectors pT7-VPCS (SEQ ID
NO:17) and pCRT7-AVPCS (SEQ ID NO:15). The coding region of the 301
amino acid protein transduction domain of HSV VP22 protein (A) or the

. truncated 143 amino acid AVP22 domain (B) is fused to the N-terminus of
the Cre recombinase protein sequence. The 10-amino-acid strep tag and
the protease factor Xa recognition sequence are fused to the C-terminus.
The T7 promoter allows the expression of VP22-Cre and AVP22-Cre fusion

proteins in E, coli. The sequence in pCRT7-AVPCS encoding the 15 amino



YARAARRAARR (SEQ | D NO 25) YARAARRAARA (SEQ I D NO 26) YARRRRRRRRR (SEQ I D
NG 27) YAAARRRRRRR (SEQ I D NO 28) as known from WD 99/ 29721. Preferred are
transductwoni/ésani ns consi sting of the TAT proteins (i) ROUEPI/Q0@bove.

Sui tabl e VP22 proteins include, but are not limted to, the wild-type VP22

protein, i.e., a protein conprising ami’no acids 1 to 302 of SEQ I D No: 21,

e
The pr ogo N Ao ahiah i sediiae | el g0r e A A BB TE: dues o

their N-(mvmcygén)e:nd. The nost preferred VP22 protein is the truncated
VP22 PTD conprising amno acid residues 16 to 157 of SEQ ID NO 14. The
fusion of the two donains of the fusion protein can occur at any possible

positio i o€~ ,Lhe protein trans tion domain can be fused to the N- or
o term b 8 Q%Cgﬁ%otg@%mq'%? 12261761 7A@ AVR2 24T enIsionR gaoteinsact i ve
sites wifh Lte- i £l rec inase.. Preferably the protein

t ransf gs?%@%ﬁ?sﬁéisgaﬁﬁg@ag@@ \,?Iﬁlgtq\'i-nt @Eﬁ’lm Y8¥: the site- specific DNA

r ecombi PasBetaltd m of Wb D2LARB BRI ) LoRiAksielstalifed IS SIAGE" gapduct i on
domain can be fused to the site-specific reconbi nase either rough a
di rect ¢thoe talllokbaé @dddn Aigh0A0IngIBSA, ME@@Jh?-B@MFHHIWWQ BSisecul e
can be any. bjval e%tgghem’ cal structure capable of linking the two domai ns.

The prePerPEWSIORIQQAPIraERINEXEaEbPEfoIE chrematpgeariy, bhvakoundis a

Fesi duel OBk 77 Rarri 278 e A8 G fietliod d0e I0bdnfaR 20 ckRei 1 ng
of Gy, pskitiomdfahel?8. kBhe/pRBIOR Pfétte% s mdkag\?a Srbéfemé aprdl Hdigg pr esent

application may further conprise other function guences such as
secr et | A Rekgdion of \&yAdlre prot@in dyr Western $dot anatysisaisinguady or si gnal s

O e PR e S e LU b o
s uenc e SuoDa | e OB, PR el S AR R I ol B, S
sequencextradtdreforetcmeenateyraphy, SEQuhBoRd drotein, 4 s dfattrrnuenas the 3°
term nal codon ggc codes for the linker Qy. The DNA sequence of a
sui t abl @'%W&n%efrﬁﬁﬁ(?ﬂ_elﬁi e dragtion tlaghadfrastion 48, 8odvaction. 1The:
us1 o0, ERARIT82 PpBRARSg, Oy e, ol Lowng steps: L. Fusion of the
Sequence e O O P o R e ISP AR 4o '
st andar Hankahi 00 leDetleciles, 2: inclusion body protein extract before

chromatography, 3: unbound protein, 4: fraction 1, 5: fraction 8, 6:

fraction 9, 7: fraction 15, 8: 100 ng BSA, 9: 500 ng BSA, 10: 1000 ng

BSA. The position of the 60 kDa AVP22-Cre protein is indicated by the

arrow head.

D: Detection of AVP22-Cre protein by Western blot analysis using a

alkaline phosphatase-conjugated anti-strep tag antibody (IBA, Cat. No.: 2-

1503-001). Lane 1: MultiMark (Invitrogen), 2: inclusion body protein

extract before chromatography, 3: unbound protein, 4: fraction 4, 5:

fraction 8, 6: fraction 10, 7: fraction 12, 8: soluble protein extract before

chromatography, 9: unbound protein, 10: fraction 7.

Fig. 9: X-Gal staining of M5Pax8 cells treated with VP22-Cre and AVP22-

Cre fusion proteins. M5Pax8 fibroblasts where treated for 18 h with either



(Maniatis et al., Cold Spring Harbor Laboratory, New York (1989)) or

chem cal synthesis. WO 01/49832 PCT/ EP01/ 00060 14 2. Ceneration of a
constructwéor/448Be expression of the fusion protein in prPEEER@G06600r
eukaryotic cells, e.g. in E. coil DH5a (Hanahan, J. Mdl. Biol.;
166(4):557-80 (1983)) using the Q Aexpness pQE vector (Q agen, Hilden). 3.
Expression of the above nentioned fusion protein in prokaryotic or :
eukar yotBicineebusfere(A), 0.5 g/ mbdiMPIHEre( (HBnah3n75 k83) AYP2BxCraqid)om and
purification of the above nmentioned fusion protein.e.g. as described in
Nagahar $estinatfree naediwed . Four(days afiry-treatmens) cells wereefiyediamht, it was

shown t hat. TAT- nedi delivery of active Cre protein works with
suffici éﬁ%'%ﬁq M@nﬁ-&;&k%qf acilitate inducible gene targeting both in cell
lines and living organisns. In this experinent a vector for the expression

of a TAT-Cre fusion protein in E. coil was constructed, TAT-Cre protein

was expriigsdd:iMegsurainerdrof Puyalbteskifiasenaetivitsrinatell Zasites, MBP4x8t the
activity of the TAT-Cr rotein in vitro, a reporter cell |ine that

cont ai nd il%rqttb&ﬁ&whﬁaefhrggt%,ﬁ@rr {8 h yibia (VR2- OYR42-Cre orrBishne er

wh ' by O [ [ | | th i f i 3-

gal acosHATe GRE, FERAEAER O XADSENLD Hotnste SRathiiLTL SRPYRSRIOR | oxP-

fl anked 1 St at N\ f AT jn i
Vivo 1 Y XA, RSB N S B GBI ) o
active QpENVel-8-pAnseesSHEQ IDNOEB0) eRduetibysasfiet trdatmentt, aledlsi weauei bl e
gene targeting, In this experinment Bacterial expression vectors were
const r udvegdiadid the Trosdeciosidasst avtivitiay werggielerpibedins in E coli. The

activity of purified VP22-Cre proteins were tested using a reporter
fibroblast cell line containing a | oxP-flanked reporter construct. Thus,

the inj gq4i an ;0pCRNGetttidn @F CreshidtiBtad ¢eBoRibihABoR! BSEAs tﬂ%ﬁ@td' @fch | nto
a living organism(e.g., a nouse) carrying a gene conprising the

RRS- f | ankig2l? +Girey @in cs @y R2>-Cree figsioni preteimsmhawnfinl SEQ 200 NQsef2dr arid/ 5
WO 01/ 49832 PCT/ EPO1/ 00060 15 to 50 pg per g body weight). To denpnstrate
t he feashbhileIped@ivalid invention, a reporter nouse strain carrying an

(1008) ) AAReRTERENgs iaatite Phs S afee Reom Mopaethhrah Bt cels b gor
gene r%@f@!tﬂs?ﬁéiéﬁtl&etrénsFéEt@Hg\Nitﬁcﬁa@'@aéXﬂe%sioﬁ?%'&%r“g'_é'n%gzzwl ysis or
X-Gl staining on tissue sections; niati's et al., 89; ssler and

Zachgo, trdatectforAl8(Fdvith €ktier butieraoaetfaie &s.7.xightl VRRR-Trek(4,
(1993)). _The procedure’'s advantages over current technology are as foll ows:

(i) The WoQEASGHE MILAWKRESTRE (Bcddin Farkpiriree sredudn RPET daysoafter
treatment, genomic DNA was extracted and subjected to PCR
amplification. Deletion of the loxP-flanked DNA segment is indicated by the
presence of the 226 bp DNA fragment. To confirm the presence of the Nco
I restriction site in the recombined allele, the PCR products were digested
with Nco I which produces two diagnostic fragments of 85bp and 141bp
(lanes 5 and 7). Lane 1: 100 bp ladder (Life Technologies), lane 8: 1 kb
ladder (Life Technologies).

B: PCR strategy to detect Cre-mediated deletion of the loxP-flanked DNA
segment. Arrows indicate the positions of the primers.

Detailed Description of the Invention
The expression "target sequences" according to the present invention
means all kind of sequences which may be mutated (viz. deleted,



the fusion protein. (ii) The reduction of tinme and resources which are
necessary to conbine the reconbi nase transgene and two copi es of the
RRS- f | anked ot/a98get gene by conventional breeding. |n expPeT/EROI®OGE was
shown the following: (a) Wth a suitable vector for the expression of a
TAT-Cre fusion protein, a TAT-Cre f usidn protein was expressed in E. coil

d ifi b ' . t |11 ining a
oxp: coteaeior e por tE0r-Qied ! B Ras INAHEAT o DEG FBhe kBT atfiene
TAT- Cr erdigrBiribdd) Thér ®umBarSof RIS tifTthe trﬁgﬂghe@cﬂ@elﬂse n fhe
reconbi nase, allows the expression of a I3- dal acosi dase gene. ((%

t r ansgekiing wf uswitatioa to cae ryerfgrianddoby- thankembrhbirgete. WAsr unedt tof thavest
the activity. TAT- Crfeq{proiqei n in vivo. These experinents denonstrate
Higlly yfogr dg

f th
t hat Tﬁ-%ﬁﬁo%tseée%@#fﬁ tions @nel IyRItianNs MBVRsRRS Rreurgquwiredt

i vi ng iR ahRirey HISSS RS Ao HEH R (Rl ey oA
expr esss@mey i@ Sofventedgratiinisuenty 6% RRS n@é@%@tﬁ@ébﬁarypﬁﬁtrﬁhetﬁési on
proteins in E. soli. The activity of purified P22-Cre proteins were

t est ed DR S€qUENSIQ.er fibroblast cell line containing a |oxP-flanked
reporter construct. These experinents denonstrate that VP22-nedi ated
delivery of active Cre protein works with sufficient efficacy to

facilit " [ it i ' ' ' ol ted
byt he 1851 oue OtEafete HRBLaRG, torfhs PEREREolentil M8, IUNGRE: oo
Const r ustgamisnfs pid Eabe Tertébiatesesaei ag rammalyde, gsNRIddie Biich POR
usi ng Advantage-HF PCR Kit (C ontech), 20 pnol of the priners TATcre sense

(5' - at (AT ERIGEQr Gats)aeh g nye@mgls be@-gfishyoy aar hg yridebmipsysachgt
-att -3 . SEQ | 3 AT , ti -ttt
caq at PeaistdR GFIOARSREY gon T et thiaes) PlaniSr o16hgP Jengh - Bidstoa
(see SRQdIBrM RIng'BrogBirAS areThicEeRd gaglion was  performed using the
following cycle profile: 2° 94 C, 4 x (30" 94 Cmn, 30" 50C, 1 72 O,

12 x (30" 94 Cmn, 30" 55 C, 1" 72 C and 10" 72 C. The resulting PCR

fragmeng ) &iﬂ_‘geged wi.th Nco | and BanH |, treated wth Kl enow enzyne
and | i gd&t®HCHAUGET Recarding ko she prassntipventionainaheds cabisnsalatednfrom

cart || ATl pBYRYaneH Mng SRk b, (yEORH, (F Vi el e 6ok Zhied "
verifi egahgfdiMiede mﬁfdraallizédoe orl aptiahsfefMéd (irecif g%ﬁQeHDfoﬁwZ%ems

digested with Age and Sal | which released a'1l,036 kb fragnen
cont ai niviggtorganispyr priofamyheelbcaltre)ng

The site-specific DNA recombinase domain within the fusion protein of the
invention of the present application is preferably selected from a
recombinase protein derived from Cre, Flp, $C31 recombinase (Thorpe and
Smith, Proc. Natl. Acad. Sci, USA, vol. 95, 5505-5510 (1998)), y&
resolvase (Schwickardi and Drége, FEBS letters 471:147-150 (2000) and
R recombinase (Araki et al., J. Mol. Biol., 182, 191-203 (1985)). The
preferred recombinases are Cre and mutants thereof (preferably the Cre
variant of aa 15 to 357 of SEQ ID NO: 2 or aa 325-667 of SEQ ID NO: 6)
and Flp and variants thereof including Flpe (preferably the Flp variant of
aa 15 to 437 of SEQ ID NO: 4 or aa 325 to 747 of SEQ ID NO: 8).



region. This fragnent was ligated into the plasm d pBS TAT-5 cre which had
been opened with Age | and Sal |. WD 01/49832 PCT/ EP0O1/ 00060 17 10 ng
pBS- TATCveO we$9832bj ected to PCR anplification using 20 pneCT/@Por/@néoner s
FPAOO1 (5'-tat atc tag acc atg ggc tac ggc cgc aag aag c-3'; SEQ ID NO 33)
and FPA0OO2 (5'-gct acc acg acc ttc gatizacc atc gcc atc ttc cag cag gcg .-
c-3'"; SEQID NO 34). PCR was perfornmed using 2,5 U Platinum Pfx DNA '
pol yner Bde (EEpkein BRansdudtianx derhairceacSmtdingoto( GhecpréBent avwenidong 't o
the manuf acturers, protocal.. The following cycle profile was wused: 2' 94 C,
25 x (DT kIS ot Biniked top tae: PepSopentiehed i Peckareiends otghent
was puridiacidsi c i dj . ] a |
and |1 calvsarioty: TRRPTpC8efEranty ISR ot ThE,Tha 2 bR et el O
(1994) ) frohh dihehTATOpeoteipebEHIW Suitgster TAT ?mt@vﬁyrméldét@, butngheEe 47
1l and dephosphorylated wwth calf intestinal phosphatase. The resulting

pl asni dipisKly 60,TRCBEGIAS campsisirg (W the rawine adid sespuanass shown iRGE®I nd
[11 whi | ed.al.l fragnent. The fragment was subsequently

li gat eﬁM@' ﬁﬁzaﬁpd@hﬁta%%er@&?ﬁ'aﬁia& and Moffatt, J. Ml. Biol. 189:
113- 130y ]@ﬁﬁ } %tﬁ? Wwith restriction enzynes Nco | and
H nd | Iql()an ﬁa%%g%ﬁ% e avr\}ﬁ}l?lh%n%gi f intestinal phosphatase resulting
in the AGRIHRRORRRASE(Q IBQNOR22YO 16) . Construction of pT7-VPCS. The Cre

codi ng region vvasR%gner ated by PCR wusing Advantage-HF PCR Kit (d ontech),
20 pnol YARKARRQARKe(SEQPIDNQ:28¢nse (5 -taa cta gcg gece gea tgt cca att -

tac tg t A7 [\, 35) and VP22cre antisense (5'-tcg agc ggc
cgc CafY@ggAﬁQgﬁ(A g%gégE@il\Ra -3"; SEQ ID NO 36) and 10 ng pgkcre-pA
(SEQ | YARAARRARKRRL @IFQ?I[?-NJEWS CR reaction was perforned using the

follow ng cycle protile: 2" 94 C, 5 x (30" 94 C, 30" 50 C, 20 72 O, 15 x
(30" 94YARAARRAABACQSEQ II2ND:26Gd 10' 72 C. The resulting PCR fragnent was

di gest i t ligated_ipto the plasm d pVP22/ Myc-Hi s

(1nvi tsg@éh}&%f{gh Eﬁé%@gd\l%%ﬁbd with restriction enzyne Notl,

dephos o | §~ 1 { nal phosphat ase. The resulting plasmd
pVP22- Eflg'&xrr‘bg@?%w\?vags%@rflq &@%@ DNA sequenci ng. WD 01/49832

PCT/ EPQGd¢ ORABWN 1f-okA wmvﬁazfzgvgmwréfférréas greb] gaheducBoRCdomains

amplification using 2 prinmers FPA0OO4 (5'-tat atc tag aca tat gac
ctc tcgcansisdng Qfgt?‘lﬁ

0 nmol o

';I’A'IPSE@UGID‘lN(]')Sar)Ide(iiOI JERAGD2 (SEQ I D NO 34). PCR was
performed using 2,5 U Platinum Pfx DNA polynerase (G bco BRL) and 2 x
Enhancer Solution (G bco BRL) according to the manufacturers protocol. The

Lo AR eI B e ki, ey VB ©
protein, i.e., a protein comprising amino acids 1 to 302 of SEQ ID No:21,
and truncated forms thereof. Truncated VP22 proteins in accordance with
the present invention can be those lacking 1 to 158 amino acid residues at
their N-terminal end. The most preferred VP22 protein is the truncated
VP22 PTD comprising amino acid residues 16 to 157 of SEQ ID NO:14.

The fusion of the two domains of the fusion protein can occur at any
possible position, i.e., the protein transduction domain can be fused to the
N- or C-terminal of the sité-specific DNA recombinase or can be fused to
active sites within the site-specific DNA recombinase. Preferably the

protein transfusion domain is fused to the N-terminal of the site-specific
DNA recombinase domain.



col ums ( Anersham Pharmaci a), digested with Xba | and ligated into the
pl asm d pASK57 (Skerra and Arne, Gene 151: 131-135 (1994)) which had been

opened wiwdor/essri ction enzymes Xba | and Eco 47 111 and pdephaggpeber yl at ed
with calf intestinal phosphatase. The resulting plasm d pASK75-VPCS was
digested with restriction enzymes Nde 13 and Hind |11 which reI eased a 2,0

(Stuch of TEnBraRinaPETeglgun HipR 165! b U884 K5 168 isiaper Smﬁu@l‘?‘?
opened hédb#Ra4d ke SRPYIER Maitacth il bbhass @ﬁ%ﬁg@pgp&ﬁ' ed

with ca I ntestina se res ting in pl asm

NO 17) . niiestitaicSuch dlhl@@RfWolé\z’E’@ cthébeOd?\’ayZJdW@letmdclnen*ﬂeaI @Inrmre
gener at ed b% PCR usi ng Pl ati num Pfx DNA pol ynmerase (Life Technol ogies), 20
prol  of C@Rabler i eker Enkipgbothe stwor c,d@@@”a‘@a'é'g% @gafe;aedaél@ker reptequie’

NG 38) an A0QS -tat _a t C c tta tt acc. gaa

' o 28 arding . e prebell inieRiph g BpHEoBlcEy & 87 hAkheER f 2t o
was per pagfe iP9rghe of oyl cl ekl | C
S0 br PRI e, il T Bt | Rpefie ¥y gl ed o e
di gest epgeptidesNoe essewtiSily dorsisting gft@ly, iMa @ndyer ygwuasm d pCRT7/ VP22- 1
(I'nvitrogen), which had been opened with restriction enzynes Nco | and Sfu
|, and dephosphorylated with calf intestinal phosphatase. The resulting

82725”535“%?%%%%@5&‘5‘5%@&%@?&%‘%‘%' ey BRBYEa BRI, Pt
col i cOpidEDhEF quﬁ%h'ofhal( rﬁ%%n@lcw\faseséél@tﬁfrﬂrc@ﬁewmﬁ él-grﬁaTsACS

and grown on LB agar | at es containing 100 fag/ m anpicil E.

BL21( DEB)UCKRR rdetahsatlsnragaglmamde slgnedas:bmfwdw\nptrbtarmswmmmgr own
on LB agar plates containing 100 pg/m anpicillin. E. coli BL21(DE3)-pLysS
(I'nvitrogen) were transformed with pCRT7-O/PCS and grown on LB agar pl at es

cont ai NiAgc ggepgl“f_ﬂ {b%@ﬁwdﬁﬂdigﬁ? r%sma e*&reﬂqpmiduwg (?Qh%nﬂ LB

col onies were i so use e are glycerol sto

(Lura Bdetiaeid) fidrating SFNDr]imteimg)faHIIVPIthél DNA{\@I‘equefﬁm@Utatlﬁ'tb ot hsaigit abs
fromthe glycerol stocks and grown overnight at 37C with shaking. Two 5nmil
over ni gfisienl proteln weeteradly coseprises thecaaenghe of four 1L LB aliquots

o Cor %??;9%@%@%&?@8@%5%%%5% BFuPES had-obt A ned an

OD578 = 0,5 expression of the fusion proteins were induced by the addition
of 0,5 nmM Isopropyl-13-D 1-thi ogal actopyranosid (IPTG. Two hours after

i nduct i SucheahIpreﬁermmmw.ésswmyce:@forﬂmsjahcemlacbwnlﬁf)%@ Imﬂm@halpel | et
rapi dly frozgn in liquid nitrogen and stored inmmediately

Purifi cHiseh o?reCtU@¢QJ§h§n3 fefrmingl €oden gas spdgp ﬁoisﬁi%élnkéécﬁmogh@el I

DNA sequence of a suitable recombinase may be directly attached to said

codon ggc.

The fusion protein can be obtained by the following steps:

1. Fusion of the recombinase coding region (e.g. encoding Cre: see amino
acids 15 to 357 of SEQ ID NO: 2) with the sequence conferring protein
translocation (e.g. the sequence encoding the TAT peptide
YGRKKRRQRRR, SEQ ID NO: 10) using standard cloning protocols
(Maniatis et al., Cold Spring Harbor Laboratory, New York (1989)) or
chemical synthesis.



pell et was resuspended on ice in 30m Bicine buffer (50nM Bicine, pH 8,5)

i ncl udi ng one protease inhibitor tablet (Conplete, Roche). Cells were |ysed
t hrough ™o ewsisBz treat ment (1500psi, 5 minutes) w th t hePCEEPOIdiossoUpt i on
bomb (Parr Instrunent). 30m of Benzonase (10000U, Merck) was added and
cell extracts were incubated for 30 mputes at 4C. Cell extracts were then
centrifuged at 12, 000xg (4C). The pellet was redissolved in 8M urea, 50mM
Bi ci ne, 2106eneiEZtion pof &, Sobgtriuctufort the dxqrebidmwstiad fudon Pyroteim in
extract was centrijfuged at 31000xg and supernatant harvested. Protein

extract wadOfAryeEg Oh etkaryesic ¢ellsne-of In EaretaiidPapiiamharr JANebmv

and the oRPkedSELD T HAITOR] B ¥a tARbass ROF Yeor diasdhe ©

(Akt a ExplHiigsn). Arer sham Phar maci a) was perfornmed using a cation exchange
col um ( Sepharose SP, Colum body HR 5/5 (0.5 x 5cm), colum volune (CV)
i, | i Bedrxfressicd0afmtheuabokee nséatiofbdr fusion) praétdinr irdstioldarpotit eanpl e
to FPLC col ym, Og%ffegwas exchangl_ed with Chronat]g(%afhy buffer A at 10
cv. TAT- oRHKkgHyotiseells e Qdndrm elbLd 7 (Henaéhan,t 83} om the col um by

35y e ltratiolafd SUEAEHIBH! 80Me BQFE HphRBE¥u higPR e e tg. 5
10 CV; 50 as d€&cribédfiheNaBahbi-aetralgr at.emet., 401 L1443 5% puddgy, B, 10

r
CV. OVP22-Cre protein was eluted fromthe colum by gradient el u?i on using
the followng profile: 0 - 10 %buffer B, 0 CV; 10 % buffer B, 10 Cv; 10 -

30 % buf f B, 0.CV. 30 % buff . 30. - 100 % buff B, 0. CV, 100
% buf f gin %,rn ThPeImant géwf?’gﬁhoe‘{”r‘%@%%ﬁqé‘%a‘a&ﬁét%lmeﬁg{ ﬁé?tﬂ\’%d:rq usi on

protein : : ey d-atil Fal o) =Y ioNns
here deP IR VO sumiehY cAfica P RO SALIB A RARIOIPE O Bhe waaBahe lr
anal ysi botisimgetli linds ansl ¥ingSérgdsisa®. dnstnivtd imentaddettamforpttad ei n
content was determ ned using a Bradford assay (Coomassie Plus protein

assay, EXBression gh pAGE Gedfusien arateindn Bnaplsvas cepstipted afATetorassi e

Cora” o BRG0P R o VS ot
bl ot e /e oy oY i 17981 EorBb cell e fat ey "and
ni t r ocecontaine artorR-anataiing neporBahtenstiract &vaSchsetl) Thisacemordeng to the

manuf acturers protocols. The fusion proteins were detected by using an
al kal i n\é’%&ﬁbﬁ%ﬁﬁﬂbﬁe‘éi}ﬁ kyatregoameinaser ajowsgthegkppession ®sa Beat . No.

2- 1503- qg%gggfé%b@ﬂet. FUrbfe e AL JERE noBER S NPy HY 4385%-

PCT/ EPO
flanked target was used to invest the activity of the TAT-Cre protein in

vivo.

In a second experiment it was shown that VP22-mediated delivery of
active Cre protein works with sufficient efficacy to facilitate inducible gene
targeting. In this experiment Bacterial expression vectors were
constructed for the production of VP22-Cre fusion proteins in E. coli. The
activity of purified VP22-Cre proteins were tested using a reporter
fibroblast cell line containing a loxP-flanked reporter construct.

Thus, the injection of the purified fusion protein of the present invention
into a living organism (e.g., a mouse) carrying a gene comprising the
RRS-flanked target sequence (e.g., in an amount of 1 to 200, preferably 5



Generation of the MbPax8 Cre reporter cell line: The SV40-transfornmed

muri ne enbryonic fibroblast line MEF5/5 (Schwenk et al., Nucl Acids Res
26(6), 142G0B8M8$21998)) was transfected with the vector pPEKpaEKL/00060

(Kel I endonk et al!, Nucl. Acids Res. 24, 1404-11 (1996)). 106 MEF5/5 cells
were el ectroporated with 20 fag pP&KpaXl plasm d DNA |inearised with Sca |
and plated into 48-well-plates. The cells were cultured in DMEM G ut anax

medi um tei 56 Techrert ogi beylysweighbeniTed démbnstrae theaFessibflityerofmtae 37C,
10 % C02_in hum d at nosphere. Two days after transfection the nmedi um was

suppl entM&Y QR B EGWF!"Y THRUSEy B ﬁén C@(ﬂéY'BQo@ﬁeRRSfﬂankﬁé eassatte ovasf
t abl 4 t ded d tested
by tr ansred GRSy 5 aBh MW et hid o LSl 616 ET908TE  ChPac O o-pA (52O

ID NG 40). In two out of the 14 puronycine-resistant clones, the
expression of i3-gal actosidase could be detected by staining with X-Gal.
One of Anak¢sislisnashiaverhty, detasmiied Hse Qatteepoot éndeedd Harget gene

(106 col O BISORR 6 PR g AICh Haiebe SoutRere ol analysisshng-Gan | -
uei ng. PR o Bt Secklor®; SMelniatts B AL o JiRe< poEE Apflo2ehel

the cel Joymer ALl (FxR), xdordnidessitpPress, d@‘i‘(ﬁor%PtNéth@ﬁ( (80939t erm ned
wi th the a-gal act osi dase reporter gene assay (Roc e. DiagnostiCs)

according to the manufacturers gw del i nes usi ng a Lum star |um norret er
(MAG). H stochem cal deteciion o al act osi dase activity: To quantitate
6 ghi aLVE S aRe ER s EOVRBRAORS Breb At e e sq idPaY lshEa WS 1 n
phosphat e buffered saline (PBS), and the cells were fixed for 5 mnutes at
roomterrperature in a solution of 4% formal dehyde in PBS. Next, the cells

vere wafied Thecabséndte RESbaokgfourad Ireconmbihatios beféﬁeilafdrﬁm@@b@'fdrp@ff or
24 hours at 37C é@t ai ni ng soI ut| on: 5 mM K3(Fe(CN)6), 5nmM WO 01/49832

PCT/ EPO1/ 000 ORuprRiEtN) 2mM Mgl 2, 1ng/ M X-Gal (Bi oI\/bI) in PBS).

Bl ue st ne ive cells were detected.a

di sting sh%h?%ﬁhﬁﬁgftﬁéﬁﬁ%% ‘e'blqug arq rk?q,eé’lsﬁr\éﬁptﬁ@bme
Pﬁﬂf’%‘j'maéf R ﬂ&%‘éf%d B3 S ETERCA Tk erget °
reconbi nat gene Hsenomvenﬂmahreedmgi fromtissue sanples was subjected to
PCR using Tag-pol ymerase (G bco BRL Cat. No. 10342-020) using 20 pnol of
each priner (sense: 5 -CAT CIC CGG GCC TTT CGA CCT G - 3 antl sense: b5'

5 N G5 8 7S 00 s D 1 o gy
&4& 30the BRpfession7er & TATLCra fUSTBn ®rob&iR, FH‘FA@C?eWEQFbrﬁEP@EéIﬁ%a?” al,z2
expressed in E. coli and purified from bacterial lysates.
(b) A reporter cell line containing a onPicontaining reporter construct was
used to test the activity of the TAT-Cre protein in vitro. This reporter,
when recombined by Cre recombinase, allows the expression of a B-
galacosidase gene.
(c) A transgenic mouse strain ca'rrying a loxP-flanked target was used to
invest the activity of the TAT-Cre protein in vivo.
These experiments demonstrate that TAT-mediated delivery of active Cre
protein works with sufficient efficacy to facilitate inducible gene targeting
both in cell lines and living organisms.



agarose gel. Exanple 1 The vector pT7-TACS (SEQ ID NGO 16) was constructed
for the expression of a TAT-Cre fusion protein in E. coli. The plasmd
cont ai ns whel/¢sei ng region of the 11 am no acid protein PCHEERUU®IGOON
dormain of the wild-type HV TAT protein (G een and Loewenstein, Cell,
55(6):1179-88 (1988); Frankel and Pab8, Cell, 55(6): 1189-93 (1988); SEQ

| D NO 0 term of recomi nase protein, sequence. The
10- am el SbRETrky BctErl SRty ctels F RO R ER DR Bt PR e
puri fi gaidduictin be/p3 2SERAFIRSIBRS) idTHH if | iyl i dt and
Skerra?@{??. Chrnomat ogryicg;gﬁlgg -@Egm(gigbg%e.gthgeg?%?ea edff %%ﬁ?mm

r ecogni YP2A-Cr2 peoteins-\eue Gegtedd giimeanmiaportee fibeoblast oaf| lile strep tag by
proteol ytic. cl eava stimated nol ecul ar wei ght of the TAT-Cre fusion

%e. Th f
pr ot ei LQREAINRg BJOXR-UaRKRE rEPOrER GRASIEHEL.cLipPeR SXPerUBENES i s depi ct ed

b1 21 RSt Hit, FER2S AT A8red dATRR: Tt qctve Crfhrosel ks wikhuci b
T7  pol y(ireichsie: GRAENED fadiitatenRideifleese®d thigetif)A genes for the “rare

WO 01/ 49832 PCT/ EP01/00060 23 <codons' argUy, iTeY and |leuW E. coli
BL21(DE3)-RIL cells were transfornmed with pT7-TACS and grown in LB nedium

containihg 100 fag/m, anpicilli he expressjon of the 40 kDa, TAT-Cre

f usi onnb?%t é'i‘\‘le'afaaﬂd '§er?jé¥f|?)‘?l'bl gr"is]n'-'éﬁr@d; By tthé JQ&PW'BE: oof-EMikRHYSTG t o

t he CU|é*'éf?1|Iﬂ@§-i um Analysis of protein |ysates reveal ed that

approxi matel'y 50 % of TAT-Cre protein accunul ated as insol uble inclusion

bodi es. The inclusion bodi es where extracted and di ssolved in 8 M urea.

TAT-Cre was subsequently purified fromthis fraction using ion exchange

chr omat¥aEpRIEs The quantity and purity of TAT-Cre protein was deternined

usi:ng Coonassi e stai ned SDS- PACE gels and Western blot analysis (figure

3). The purification process yielded TAT-Cre protein extracts of 64 %

purity 1 1 f 100 fag/m . To analyse the ability.of the

purifi e@ﬁﬂl%ggsgﬁ)%tnﬁ?ggtransduce into cultured cells, we used the

fi br obl @Gshstreiction of pVERTAES :RTh&EUWPAT -Crenpodiinigsegibnt Wat gengrated by

| oxP-caont ai ni nS reporter construct. This reporter, when reconbined by Cre
I

r econbi HaBdiSing| Addantraesthi KSR Kt 6Eloneahn) o 4981 @4dbegaimgrBuchhol z et

i | oL RefEs 122 Elerd 100tk o8 Bt a0diads HEEEAE AT BEC AR um anc

anal ysegcdt geavigt! aieehtt ic iga ol Rrogtel3seSEG ID NP 33) &rd maTEreh X- Gal
showed that > 50 % of the cells™ treated with 13,8 pg/im TAT-Cre protein
expr essantisensal(cttiscggsic dgaicgabita@aceaging 35t$SbQ W NOS2papdf 1@nked

3 gal 409 BLANst Crer Pl (574 SECLIP NDJSRY @ tervbited THe H6T 2RI Was gher
level QofrdrRRPGERR) EREFoREWING ' cle profile: 2’ 94 °C, 4 x (30” 94 °C min,
30”50 °C, 1’72 °C), 12 x (30” 94 oC min, 30” 55 °C, 1’ 72 °C) and 10’
72 °C. The resulting PCR fragment was digested with Nco I and BamH I,
treated with Klenow enzyme and ligated into the plasmid pBSII KS+ which
had been opened with restriction enzyme BamH I, treated with Klenow

and dephosphorylated with calf intestinal phosphatase. The resulting
plasmid pBS TAT-5’cre was verified by DNA sequencing. The Plasmid
pCMV-I-Cre-pA (SEQ ID NO:29) was digested with Age I and Sal I which
released a 1,036 kb fragment containing the 3’ part of the Cre coding
region. This fragment was ligated into the plasmid pBS TAT-5cre which
had been opened with Age I and Sal 1.



in conmparison to cells which had been transiently transfected with an
eukaryotic Cre expression vector (figure 5. To investigate the activity of
TAT-Cre pvooB#983in a living organism we used a transgenPCT/EBUI®OEL rai n
carrying a | oxP-flanked target for Cre-nediated reconbination (Thorey et
al ., 1998, M. Cell. Biol. 18: 3081 -173088). Mce where treated three
times with intraperitoneal injections of 75 pg TAT Cre protein at .

t wo- dayl0mepBd-J Adrcreanalsysebjeztaddte PEGReamphéication IMAgGWR8 pARoDbF49832
PCT/ EP01/.00060__ 24 isolated froma variety of organs and subjected to PCR
anpl i fiREMeS FRReR1 @%-e'atfat,cauagyaaﬁ@rtgfg%t@p 806 5 apd@Rhc-3f R

- soucsl? Ak pLENGPAAQHS (4 EdeorCrBg R e Yt RE Bl BB M B, 1
these otamarg(éTUSEQID NOVSHEPTER Weberflffias sk, Shatpiddufiedi at ed
elivery of active Cre protein works with sufficient” efficacy to

faci | i t BitxeDiNAIpolymergsad GibcgdRhyandn2 ceEnhbnoes Soldtion (GibcogBREYyani sms.
Exanpl e_2 The vectors pT7-VPCS (SEQ I D NO._17) .and pCRT7-oVPCS (SEQ I D

NG 1) 2 g RS PR DRI W CCuTR SORE50 - oW FO VA I HCiRm B oE wae ¢
fusion i e b ' i dhe 2 - s ggn b iV 0 ins the
full | elfllg (?: 9prggtt eléh§t5r gg‘s")l'looc%-ti g}lﬁﬁlﬁﬁgbﬁ g?’grg’kgéz\/éggg)oﬁﬁ (Elliott
and O Hamglifie@ePCR fARgMent dda3BuflifiReisingherxadolunend\YR2deigargene of

pCRT7- AVPCS contains a truncated VP22 protein transduction domain (am no
aci ds 1Bvarmacia), sigestasewithXbesl aprl bgaisELntD @ pipsrhic pASKET he

oo @ah L AGE R RS Is GR S Bt R 1
Sicer o, PN oPSHcHbREch ¥R RO AR Y, 87 SR 2hig epRBLpRely ERe L™ "
r ecogni ¢albintestinal phospimatase. Theomesultihgt hlasHiitdepASRISOTATD e ytic

cl eavage. The estimated nolecular weight is 75 kDa for VP22-Cre protein

and 60 &iBgsted wipywestdcdopenaimes Nee hand sfindH3I wdychreleased/acs fand

pCRT7- I epiLCl i | gQure ' -RLP_cel |.5

(st at e o BrE-TrE Rzt s heSundly SRR 26 nSBm RueT 7,
cont ai ny ngtd@Rerf A9l Mofrart, I, IM6N-BiBI. £8bt 11 2115(035159 i€/

(Strat aggne) wer e transforned withI pCRT?-ng(_:S and %ﬁ?)f/ﬁrﬁlelgﬁiHr?%LBerergdi um
cont ai mopened wigh meskriationctnzyraed Mo fayidriHind HIbamdptdephosphoBxlptedsi on
of the VP22-Cre and LVP22-Cre fusion roteins coul d be_induced by the
addi t i ofy! Cﬁ% 5“1'rﬁ€1%|frﬁ}l{@ QSRIRase resultingdp; the pl&%&‘PVSPE7OTA§50(%¥Q 1D
extractg uig?g Coonmassi e staining and WD 01/49832 PCT/ EPO1/ 00060 25
Western gl'ot ing of SDS-PAGE gels revealed that 50 - 60 % of VP22-Cre and
AVP22-Cre proteins accunul ated as insol ubl e inclusion bodies. The

Construction of pT7-VPCS: The Cre coding region was generated by PCR
using Advantage-HF PCR Kit (Clontech), 20 pmol of the primers VP22cre
sense (5'-taa cta gcg gcc gea tgt cca att tac tga ccg tac ac-3'; SEQ ID
NO:35) and VP22cre antisense (5'-tcg agc ggc cgc cat cgc cat ctt cca gca
ggc g-3'; SEQ ID NO:36) and 10 ng pgkcre-pA (SEQ ID NO:40) as
template. The PCR reaction was performed using the following cycle
profile: 2' 94 °C, 5 x (30" 94 °C, 30" 50 °C, 2' 72 °C), 15 x (30" 94 °C,
30" 55 °C, 2' 72 °C) and 10' 72 °C. The resulting PCR fragment was
digested with Not I and ligated into the plasmid pVP22/Myc-His
(Invitrogen), which had been opened with restriction enzyme NotI,

dephosphorylated with calf intestinal phosphatase. The resulting plasmid
pPVP22-cre myc/His was verified by DNA sequencing.



i ncl usi on bodi es where extracted and dissolved in 8 Murea. VP22-Cre and
AVP22-Cre fusion proteins were subsequently purified using ion exchange
chr omat ogv@phyes3The quantity and purity of the isol ated VPCPESH a6 A
VP22-Cre fusion proteins was determ ned using Coonassi e stained SDS- PAGE
gels and Western blot analysis (figureg8). To analyse the ability of the
purified fusion proteins to transduce into cultured cells, we used the-
fibroblast cell Iine MbPax8 that contains a |oxP- containing reporter

construib. V\h?gPreconbi ned by Cre reconbinase, the reporter allows the
expr essiBMPVYP IR AL IXVSY His wasesiebierte ol BCRtamplificationsigingc2@s Res.

concent P oA PO P RO S o R atkob tBE i e FedtF et janal ysed
4 days SE@;ID“?@R:@?%T&PFPA@W(QEQ‘I@N’O:ﬁ)”" %R%ag}ﬁrﬁﬁ%@gg_@@@ed N2 %

blue cells in e clltures treated wth up to a

i ndi cat 2yfy U BtadimummaPHoDMA pdigenieraBef (Gibce BREpante? x Ephahceet had
occurre contrast, cell cultures treated with up to 0,5 lag/m

Lol .
vpzz-agomtgpm 'Q%ﬁ%habas@@mmgtt@immgﬂqmmm@r@ﬁ%mgol-emt of cell

Vbas: or IRy AR tTE S ERRE 2 o8 o 28500 S U 5 o
DNA viaseC50F 30 any. THel awisiccoPERRaTREAT 3ld piriHBAlSABRGHK cal |y

anplifies a 250 bp fragment of the reconbined allele. The leted allele

](c:oul d beolgnns t(édnershamn Bharreacia), vigestsst WEtg‘PXbad andnlig@tedviPa?- tre
i ' ' 11). Thi i t hat
v§§5?2e (o2 i BaBK Y [ Stz Al deRena GBPaL Lo ' daed 35 ¢ fﬁs%)r%awg?mhoai .
: el \ ' ! bCT! EPO1
26 ISE%?E‘RI%@ ({I| g*:%gﬂtﬁfjfggq%% %;Eﬁg%%t%ﬁ;{a:}éﬂaﬁ\épﬁﬁfﬁ%& Transducti on
of recogbphesplsofyatéddvithdasf U&eeti%ﬁ%ﬂ%ﬁ?h@t&é@ﬂ?ﬁ@k@@&?ﬂ% Pitsinid<140>

<141> <160> 42 <170> Patentln Ver. 2.1 <210> 1 <211> 1074 ~<212> DNA
<213> APASK7S-YPGS dtas digestedowithorestripdoor epry mesoidark and dinid Bdquence:

DNA SeaERGs refi2liedfa 20 Ro 'Sy el 3he! falmest Sas ibsequently ligated
into the plasmid pT7-7 (Studier and Moffatt, J. Mol. Biol. 189: 113-130
(1986)) which had been opened with restriction enzymes Nde I and Hind
III and dephosphorylated with calf intestinal phosphatase resulting in the
plasmid pT7-VPCS (SEQ ID NO:17).

Construction of pCRT7-AVPCS: The AVP22-Cre coding region was

generated by PCR using Platinum Pfx DNA polymerase (Life Technologies),
20 pmol of the primers FPA007 (5'-ttc cga aga cga cga aac acc-3'; SEQ ID
NO:38) and FPADO8 (5'-tat att cga agc tta tta acc acc gaa ctg cg-3'; SEQ
ID NO:39) and 30 ng pT7-VPCS (SEQ ID NO:17) as template. The PCR
reaction was performed using the following cycle profile: 2' 94 °C, 25 x
(30" 94 °C, 30" 61 °C, 2'30” 68 °C) and 7' 68 °C. The resulting 1,8 kb
PCR fragment was digested with Nco I and Sfu I and ligated into the
plasmid pCRT7/VP22-1 (Invitrogen), which had been opened'with
restriction enzymes Nco I and Sfu I, and dephosphorylated with calf
intestinal phosphatase. The resulting plasmid pCRT7-AVPCS (SEQ ID
NO:15) was verified by DNA sequencing.



<221> CDS <222> (1)..(1071) <400> 1 atg ggc tac ggc cgc aag aag cgc cgc
caa cgc cgc cgc ggc atg tcc 48 Mt Ay Tyr Ay Arg Lys Lys Arg Arg An Arg
Arg Arg @goMviss3Ser 1 5 10 15 aat tta ctg acc gta cac carRCHEPOWMEOCCt gca
tta ccg gtc gat gca 96 Asn Leu Leu Thy Val H's G n Asn Leu Pro Ala Leu Pro
Val Asp Ala 20 25 30 acg agt gat gag 'gtt cgc aag aac ctg atg gac atg ttc
agg gat cgc 144 Thr Ser Asp Qu Val Arg Lys Asn Leu Met Asp Met Phe Arg
Asp Arg 35 40 45 cag gcg ttt tct gag cat acc tgg aaa atg ctt ctg tcc gtt

tgc Cg%ﬂ&%ss@rﬂoﬁ'tﬁe%@mﬁﬂpr&éﬁnﬁ' if ENeolfy B, kyf BEL1(BE3L.qULSes|I9/al Cys
Arg 50 55 60 tcg tgg gcg gca tgg tgc aag ttg aat aac cgg aaa tgg ttt ccc

gca 24((St@tag|erm)AW£redtaiamsfnmyed lwigh Lpsiy M&mdaggowmsonrw BharPro Al a 65
70 75

" o R A B ] AR 2%
Lou A SR %@@ﬁ?’?ﬁt@"gf‘%‘;"ﬁeﬂ BRI & e drahd fEiT 800 208 110

cat cgtplabes coatdiogng tIDE ¢ay/ataagpicit. @Lacolamza.a(om)t-pgysstca 384 H's
Arg Arg Ser Ay Leu Pro Ar Pro Ser Asg Ser Asn Ala Val Ser 115 120 125 WO

01/ 4983(:Inv¢r¢>&eol/vwcmua oatn@dgmtw RJQgAM@’@%ﬁﬁdc@@V&aaofgéE agargtt gat
t 432 Met Al A [ As Asp Al
&y & pIARSs E8ptaining 4 g mldna reg@ngeaﬁg?gf%%ﬁk‘#egap &R iCHhe ttcagac
tt P
Vel A Sﬁ%&eﬁﬁoq@%ﬁé Ry 2 r*arfg el doaerire ghReldlsiHRs HaRER 30
cgt aat5|¢ﬂ L EceuR? Berkaii) lefiqUdts ddntaffifg %ﬁtllﬁi@l@lcér\aeﬁé'?rn&:maéé@ with Arg

Asn Leu Ala 165 170 175 "ttt ctg ggg att get tat aac acc ctg tta cgt ata
gcce gaastabs fijom sh1€ glpneraleatocks ancegrownmyverdghtiat 32C vdth ahgking. Al a

Gu 0 185 atc_ag tt a at atc tca act ggt
500 agar 4P pvesRidnt guftfite e tifadt Lspdd Hodiee phe el il 1 BB &)
Arg Metyllfitbts containing antibiotics and grown at 37°C with shaking. Growth

rate was monitored by spectrophotometry at 578nm. When the cultures

had obtained an ODsy3 = 0,5 expression of the fusion proteins were
induced by the addition of 0,5 mM Isopropyl-B-D-1-thiogalactopyranosid
(IPTG). Two hours after induction cells were harvested by centrifugation at
12000xg and the pellet rapidly frozen in liquid nitrogen and stored
immediately at —-80°C. |

Purification of the fusion proteins from bacterial |vsétes: Each 10g cell
pellet was resuspended on ice in 30m! Bicine buffer (50mM Bicine, pH 8,5)
including one protease inhibitor tablet (Complete, Roche). Celis were lysed
through threefold treatment (1500psi, 5 minutes) with the cell disruption
bomb (Parr Instrument). 30ml of Benzonase (10000U, Merck) was added
and cell extracts were incubated for 30 minutes at 4°C. Cell extracts were
then centrifuged at 12,000xg (4°C). The pellet was redissolved in 8M
urea, 50mM Bicine, 100mM DTT, pH 8,5 by incubation for 16 hours at
4°C. Protein extract was centrifuged at 31000xg and supernatant
harvested. Protein extract was diluted in an equai volume of
Chromatography buffer A (50mM Bicine, pH 8,5). PH was adjusted to pH
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<211> 357 <212> PRT WO

200 205 atc cat att ggc aga acg aaa acg ctg gtt agc acc gca ggt gta
672 Ille Hs Ile Ay Arg Thr Lys Thr Leu Val Ser Thr Ala Gy Val Qu
215 2W0oHsy3yca ctt agc ctg ggg gta act aaa ctg gtc gROT/Ep@/dtoge att tcc
Lys Ala Leu Ser Leu Ay Val Thr Lys Leu Val GQu Arg Trp Ile Ser 225
235 240 gtc tct ggt gta get gat gmt ccg aat aac tac ctg ttt tgc cgg
768 Val Ser dy-Val Ala Asp Asp Pro Asn Asn Tyr Leu Phe Cys Arg Val
2508 25 aindatfee ea(araattwggtﬁlgenecgtm‘og@l adb,%'q.tm@fﬁteracmndpcr@ﬁg:m_@ tca
816 @g L EO y Val Ala Ala Pro Ser Ala Thr Ser n Leu Ser Thr
265(AkH Eaé r@&: %@rmagaamca)twgamﬁarra@ﬂ @angc@a:atttc@ att tac

e exflingt Rt efbrbbe SEC R Aibd s i o §isdhy, v O

912colinan LutstuAs® (&M ﬁeﬂ fFh¥aSrRW 39 0B /Hél, %rﬁe?éﬁanc’?lbhg*bhdﬂl 23€r
295 300 gcc cgt ‘9 ga gcc gcg cga gat atg gcc cgc get gga gtt tca ata
Al Aftarqdditioa ¢ sammEatOAFaL@mlwmn Abufféar gvad axcGhanyad v&h 11 e 305

opBromaoeraniy Dier & At 40Kl ) a T p i Asn val' Asn I1e Val Nt
T S e S R G ST R G A e

345 @ﬂent@uﬂ@ﬁ @ghgga@rcgﬂht%%%p}@muffeets Gonhamidne AP Rat), <210> 2
1/ 49832 EP01/ 00060 28 <213> Artifici al

SequencEH<&,2®>U$iéQcth¢)f®kbthWMQ profita:cd al 5&G&Gupuifer BDMACéEqE@r%ebuH@m ng for
f usi AT- <40 Ty, L L d
Ao ar obar ey SRE 40 Do B dfiteah bradient), 2Vl ta ¥ ekl Lo "pr o

Ala 'jeulﬁr@\/.\/ﬁ\/Pﬁ%pC%%roteln was eluted from the column by gradient elution

using the following profile: 0 - 10 % buffer B, 0 CV; 10 % buffer B, 10 CV;
10 - 30 % buffer B, 0 CV; 30 % buffer B, 10 CV; 30 - 100 % buffer B, 0
CV; 100 % buffer B, 10 CV. Three 1,5ml fractions each containing purified
fusion proteins were collected. Purity and concentration of protein
fractions were determined by Coomassie blue stained SDS-PAGE gels and
Western blot analysis using dilutions of BSA standard solutions. In addition
protein content was determined using a Bradford assay (Coomassie Plus
protein assay, Pierce).

SDS-PAGE and Western blot analysis: SDS-PAGE and Coomassie staining
was performed according to standard protocols (Maniatis et al., Cold
Spring Harbor Laboratory, New York (1989)) using 4 - 12 % gradient
SDS-polyacrylamide gels (NuPAGE, Invitrogen, cat. no.: NPO321).
Western blot analysis was performed using a Semi-Try Blotting Chamber
(Biorad) and nitrocellulose membranes (0,2 ym; Schleicher & Schuell)
accordihg to the manufacturers protocols. The fusion proteins were

detected by using an alkaline phosphatase-conjugated anti-strep tag
antibody (IBA, Cat. No.: 2-1503-001) according to the manufacturers
protocol. -
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G u Thr (EhibibtReMB 47! thed detdettd? 3F°sttfle integrants. 14 puromycine-

resistant clones were expanded and tested by transien transfection with
the Cre expression vector pPGK-Cre-pA (SEQ ID NO: 40). In two out of
the 14 puromycine-resistant clones, the expression of B-galactosidase
could be detected by staining with X-Gal. One of these clones, M5Pax8,
was used as Cre reporter cell line.

Transfection and measurement of B-galactosidase activity: Fibroblasts
(10° cells per 24 well plate (Falcon)) were transfected with 25 ng pCMV-I-
Cre-pA (see SEQ ID NO:29) or pCMV-I-B-pA (see SEQ ID NO:30) plasmids
using the FuGene transfection reagent (Roche Diagnostics). After 2 days
the cells were lysed and the B-galactosidase activities were determined
with the B-galactosidase reporter gene assay ('Roche.Diagnostics)

according to the manufacturers guidelines using a Lumistar luminometer
(MWG).

Histochemical detection of B-galactosidase activity: To quantitate B-
galactosidase expression, fibroblast cells were washed once with
phosphate buffered saline (PBS), and the cells were fixed for 5 minutes at
room temperature in a solution of 4% formaldehyde in PBS. Next, the cells
were washed twice with PBS and finally incubated in staining solution for
24 hours at 37°C (staining solution: 5 mM K3(Fe(CN)6), 5mM




Leu u Asp Ay Asp 355 <210> 3 <211> 1317 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: DNA sequence

codi ng f ovOa1/49831 on protein TAT-Fl pe <220> <221> CDS <22PcT/£R)1/00060311)
<400> 3 atg ggc tac ggc cgc aag aag cgc cgc caa cgc cgc cgc ggc atg agt 48
Mt Gy Tyr Ay Arg Lys Lys Arg Arg G Arg Arg Arg Gy Met Ser 1 5 10 15
caa ttt gat ata tta tgt aaa aca cca cct aag gtc ctg gtt cgt cag 96 d n Phe
Asp ||eK36‘Ee(@N)€L)ys2mm My Gl 2Rr bmigy sn I\t Gale(BigMolvig FBS). BIubsnetljt gt g

ttt .aga cct .tca aa apa ata gca tca tgt 144 Phe val du
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t CC ; t; 2 a a u Leu
Thr Tyt dans deipsrRet Eefty iniy celZn i SR G chShBdesy aga
gcc acaR00% rahgniicatich. FeF cach déeritinafioh a%hirﬁﬁ%rrfé&ﬁlzbbecénésvv%@ Al a
Thr Phe Met Ser Tyr Asn Thr Ile Ile Ser Asn 65 70 75 8 tcg ctg agt ttc
gat attCQumrteshc aaa tca ctc cag ttt aaa tac aag 288 Ser Leu Ser Phe Asp

Ile Val Asn Lys Ser Leu G n Phe Lys Tyr Lys 85 90 95 acg caa aaa gca aca
att ctg gaa gcc tca tta aag aaa tta att cct 336 Thr G@n Lys Ala Thr Ile

z';tG? gtLP(’gﬂéade?%Etibﬁ”oﬁﬁe%dﬁféd\“ cOfbiddtio O%%l@ﬁ%\l%ﬁ(tﬁﬁeﬁﬁ e
| e Profrdm ti |5 ; gat att
gta agt ant ?f"i‘fﬂ“ﬂ? 3%)?‘???53‘1??2’%53‘%9 SR PSR T

Ser SerBBglgiﬁ- Q40372 -0RP) Qusirge 20spmal 307 aach paitngadsenseyba-GAT aag gga
2 AR e GRS TCR CR GrY SSaaRse S o A B e Y A
GGC CTC TTC - 3’; SEQ ID Nos: 41 and 42, respectively). PCR was
performed using the following cycle profile: 2’ 94°C, 35 x (30” 94°C, 30"
55 °C, 1’ 72 °C), 10 min 72 °C. PCR products were separated on a 1,2 %
agarose gel,

Example 1

The vector pT7-TACS (SEQ ID NO:16) was constructed for the expression
of a TAT-Cre fusion protein in E. coli. The plasmid contains the coding
region of the 11 amino acid protein transduction domain of the wild-type
HIV TAT protein (Greeh and Loewenstein, Cell,' 55(6):1179-88 (1988);
Frankel and Pabo, Cell, 55(6): 1189-93 ('1988); SEQ ID NO:10) fused to
the N-terminus of Cre recombinase protein sequence. The 10-amino-acid
strep tag at the C-terminus allows the detection and purification of the
fusion protein using specific antibodies (Schmidt and Skerra, J.
Chromatogr A 676: 337-345 (1994)). The protease factor Xa recognition
site (Ile-Glu-Gly-Arg) permits the removal of the strep tag by proteolytic
cleavage. The estimated molecular weight of the TAT-Cre fusion protein is
42 kDa. A scheme of the TAT-Cre expression vector is depicted in figure 2.
For the expression of TAT-Cre, the E. coli strain BL21(DE3)-RIL
(Stratagene) was used. This strain carries an IPTG-inducible T7
polymerase gene and additional copies of the tRNA genes for the ‘rare
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Ser Hs Ile 305 310 315 3 gga aga cat ‘ttg at tca ttt ctg tca atg

aag ggodetermiogdgasgintC®onshgsiarskatied S@SWGEErgelseandDWesanSalvotNEt Lys
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Il e Serculjred geﬁs we used the fibroblast cell line M5Pax8 (R. Kihn,

unpublished) that contains a loxP-containing reporter construct. This

reporter, when recombined by Cre recombinase, allows the expression of

a B-galacosidase gene (Buchholz et al, Nucleic Acids Res. 24, 4256-4262,

1996). Cells were cultured for 18 h with increasing concentrations of TAT-

Cre protein in serum-~free medium and analysed 4 days later for B-

Galacosidase activity. Staining with X-Gal showed that > 50 % of the cells

treated with 13,8 pg/ml TAT-Cre protein expressed B-galactosidase

indicating recombination of the loxP-flanked reporter construct had

occurred (figure 4). Measurement of B-galactosidase activity in cell

lysates revealed an up to 30-fold higher level of B-galactosidase activity

in comparison to cells which had been transiently transfected with an

eukaryotic Cre expression vector (figure 5).

To investigate the activity of TAT-Cre protein in a living organism, we used

a transgenic mouse strain carrying a loxP-flanked target for Cre-mediated

recombination (Thorey et al., 1998, Mol. Cell. Biol. 18: 3081 - 3088). Mice

where treated three times with intraperitoneal injections of 75 ug TAT Cre

protein at two-day-intervals and analysed 2 days later. Genomic DNA was



370 375 380 atg ata gca ttg aag gat gag act aat cca att gag gag tgg cag cat
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405 410 415 WD 01/49832 PCT/ EPO1/ 00064 31 tgg aat ggg ata ata tca cag gag
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Asn Thr Ile.lle Ser Asn 65.70 75.80 S er. . Lys
Sor Lo @RI s Sat 25C ™ o a At Wil bh P s4Pastad,
Ser Leuynl : LeAd ik 8 i 110 Ala Trp GQu Phe Thr Ile Ile Pro
Tyr A @%SLys ihdVIRG orbfje, 300 2 Asp Ile Thr Asp Ile Val Ser
Ser Leu Gn Leu An Phe Gu Ser Ser 130 135 140 Au Gu Ala Asp Lys Ay

Asn Ser Hi's Ser Lys Lys Met Leu Lys Ala 145 150 155 160 Leu Leu Ser Qu
Ay duExample Zrp Qu Ile Thr Au Lys Ile Leu

The vectors pT7-VPCS (SEQ ID NO:17) and pCRT7-AVPCS (SEQ ID NO:15)
were constructed for the expression of VP22-Cre and AVP22-Cre fusion
proteins in E. coli. The VP22-Cre gene of pT7-VPCS contains the full length
protein translocation domain of the HSV VP22 protein (Elliott and O'Hare,
Cell, 88(2): 223-33 (1987), whereas the AVP22-Cre gene of pCRT7-AVPCS
_ contains a truncated VP22 protein transduction domain (amino acids 1‘59 -
301; Invitrogen; aa 16-157 of SEQ ID NO:14) fused to the N—terminus of
Cre recombinase protein sequence. A 10-amino-acid strep tag at the C-
terminus of Cre protein sequence allows the detection and purification of
the fusion proteins using specific antibodies (Schmidt and Skerra, J.
Chromatogr A 676: 337-345 (1994)). The protease factor Xa recognition
site permits the removal of the Strep tag by proteolytic cleavage. The
estimated molecular weight is 75 kDa for VP22-Cre protein and 60 kDa for
AVP22-Cre protein. A scheme of the vectors pT7-VPCS and pCRT7-AVPCS
is depicted in figure 7. |
E. coli BL21(DE3)-RIP cells (Stratagene) were transformed with pT7-VPCS
and cultured in LB medium containing 100 pg/ml ampicillin. E. coli
BL21(DE3)-pLysS cells (Stratagene) were transformed with pCRT7-AVPCS
and cultured in LB medium containing 25 pg/ml kanamycine and 34 yg/m|
chloramphenicol. Expression of the VP22-Cre and AVP22-Cre fusion
proteins could be induced by the addition of 0,5 mM IPTG to the culture
medium. Analysis of protein extracts using Coomassie staining and
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Description of Artificial Sequence: DNA sequence
cultured celis, we used the fibroblast cell line M5Pax8 that contains a loxP-
containing reporter construct. When recombined by Cre recombinase, the
reporter allows the expression of a B-galacosidase gene (Buchholz et al,
Nucleic Acids Res. 24, 4256-4262, 1996). The cells where cultured for 18
h with increasing concentrations of VP22-Cre and AVP22-Cre in serum-free
medium and analysed 4 days later for B-Galacosidase activity. Staining
with X-Gal showed ~2 % blue cells in the cultures treated with up to 15
pg/ml AVP22-Cre indicating recombination of the loxP-flanked reporter
construct had occurred. In contrast, cell cultures treated with up to 0,5
Hg/ml VP22-Cre did not show any X-gal staining (figure 9). Measurement
of cell lysates revealed a strong increase of B-galactosidase activity upon A
VP22-Cre treatment when compared to untreated cells (figure 10).
Genomic DNA was isolated fand subjectéd to PCR amplification that
specifically amplifies a 250 bp fragment of the recombined allele. The
deleted allele could be detected in cells treated with both VP22-Cre and A

VP22-Cre fusion proteins (figure 11).

This experiment demonstrates that VP22-mediated delivery of active Cre

protein works with sufficient efficacy to facilitate inducible gene targeting.



coding for a fusion
<400> 5 atg acc tct

Met
gat
Tyr

01/ 49832 PCT/ EPO1/ 00060 33

protein
cgc cgc
Ser Val
ctg tac
Tyr Thr

tcc
Lys
tac
Pro
ccc

Thr €0 0Pug3Ar g
gag tac gag gat
G u Asp Leu Tyr

acc cc
Ser Sé

VP22-Cre <220>

gtg aag tcg ggt ccg
Ser Ay Pro Arg GQu
tct tca ggt
Gy Met Ala

Gebudd@k £LE16El gac

Val

Ser

<221> CDS <222> (1)..
Cgg gag gtt ccg cgc 48
ProOT/RPQ/@M0® 10 -
atg gcg agt 96 Asp Gu
20 25 30 WO
acc tcc cgc cgt ggc gcc

(2001)

15

cta cag aca cgc 144 Pro Asp Ser Pro Pro Asp Thr Ser Arg Arg Gy Ala Leu
Gn Thﬁﬂﬂﬁgzg@EMG;EBaN¥@gUUg@l€a@bagg ggc gag gtc cgt ttc gtc cag tac gac
gag tc {192 . Ser Ar an y Val Phe Val G n Tyr Asp GQu
Ser ngg 53“1; ‘in] £ ETCOmP’h‘gasﬁagfodgénqu(‘fébl(%ge’f‘%c gaa gac gac gaa cac
ccg gag 240 Tyr Aa Leu Tyr Gy Gy Ser Ser Ser Qu Asp Asp Qu Hs Pro
d u 65 AB0¥218007Wgl/oHAGC CcQgg acg cgg cgt ccc gtt tcc ggg gcg gtt ttg tcc
ggc ccg 288 Val Pro Arg Thr Arg Arg Pro Val Ser Gy Ala Val Leu Ser Ay
Pro 85‘< 035 ggg cct gcg cgg gcg cct ccg cca ccc get ggg tcc gga ggg gcc
gga 336 &fy Pro Ala Arg Ala Pro Pro Pro Pro Ala Ay Ser Ay Gy Ala Ay
100 1051%30 4ocgCc aca ccc acc acc gcc ccc cgg gcc ccc cga acc cag cgg gtg
gcg 384 Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr G n Arg Val Al a
115 1217925 PagetrtImayeyyc@-tcc gcg gcc ccg gcg gcg gag acc acc cgc ggc agg
aaa 432 Thr Lys Ala Pro Ala Ala Pro Ala Ala Qu Thr Thr Arg Ay Arg Lys
130 135,140 tcg gcc cag cca gaa tcc gcc gca ctc cca gac gcc ccc gcg tcg acg
480 SQ&l @n@hn Pro Gu Ser Ala Ala Leu Pro Asp Ala Pro Ala Ser Thr 145
150" 1552169 pngcg cca acc cga tcc aag aca ccc gcg cag ggg ctg gcc aga aag
ctg 528&21ar ArPLoicEhl FaqgeSey Lys Thr Pro Ala Gn Ay Leu Ala Arg Lys Leu
165 170 175 cac ttt agc acc gcc ccc cca aac ccc gac gcg cca tgg acc ccc
ng 576(2f Es)gz?lp%?_ron-% A]':‘A\tllq_:lCla Fs)egue'?\l%g rNR éb‘esq%er'?\clzea Pro Trp Thr Pro Arg
180 185 0 coding for a fusion protein TAT-Cre
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<221> CDS

<222> (1)..(1071)

<400> 1

atg ggc tac ggc cgc aag aag cgc cgc caa cgc cge cgc ggc atg tcc 48

Met Gly Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Gly Met Ser

1 5 10 15
aat tta ctg acc gta cac caa aat ttg cct gca tta cecg gtc gat gea 96
Asn Leu Leu Thr Val His Gln Asn Leu Pro Ala Leu Pro Val Asp Ala
20 25 30
acg agt gat gag gtt cgec aag aac ctg atg gac atg ttc agg gat cgc 144
Thr Ser Asp Glu Val Arg Lys Asn Leu Met Asp Met Phe Arg Asp Arg '
35 40 45
cag gcg ttt tct gag cat acc tgg aaa atg ctt ctg téc gtt tgc cgg 192
Gln Ala Phe Ser Glu His Thr Trp Lys Met Leu Leu Ser Val Cys Arg
50 55 60
tcg tgg geg gca tgg tgc aag ttg aat aac cgg aaa tgg ttt cce gca 240
Ser Trp Ala Ala Trp Cys Lys Leu Asn Asn Arg Lys Trp Phe Pro Ala
65 70 75 80
gaa cct gaa gat gtt cgc gat tat ctt cta tat ctt cag gecg cgc ggt 288
Glu Pro Glu Asp Val Arg Asp Tyr Leu Leu Tyr Leu Gln Ala Arg Gly
85 90 95
ctg gca gta aaa act atc cag caa cat ttg ggc cag cta aac atg ctt 336
Leu Ala Val Lys Thr Ile Gln Gln His Leu Gly Gln Leu Asn Met Leu
100 105 110
C§t cgt cgg tcc ggg ctg cca cga cca agt gac age aat gect gtt tca 384
His Arg Arg Ser Gly Leu Pro Arg Pro Ser Asp Ser Asn Ala Val Ser
115 120 125



gtg
Al a
gcg
Al a
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Arg Thr
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gcc ggc ttt aac aag cgc gtc ttc tgc gcc gcg gtc ggg cgc ctg 624 Val
Gy Phe Asn Lys Arg Val Phe Cys Ala Ala Val Ay Arg Leu 195 200 205
gcc av@ov#s3ycc cgg atg gcg gcg gtc cag ctc tgg gac arQI/ERQU/®I® Al a
Met His Ala Arg Met Ala Ala Val Gn Leu Trp Asp Met Ser 210 215 220 cgt
cgc aca gac gaa gac ctc aac gaa ct¥ ctt ggc atc acc acc 720 Arg Pro
tt aucg gg ﬁg chGI L.Ii Leu ng €] II;agThr 22% 2323%22 2|4P
cgey g g aa €
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rg Ser Ala Ala 2 Arg Pro Thr &Pu Arg Pro Arg 8 275 280 285 WO
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Trp
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t at
Leu
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Gn

ggt saccegagtdth ABrosA asPnggSefs Al aserTIAr grPnen Alll Arg Pro Val G u
Thr G u 290 295 366 ctc gga tcc atio agt cca gtg t g5t gg aat tct gca gat
ﬁpc 960 Le Gly Ser Thr Ser Pro Val Trp p Asn Ser Ala Asp Ile

H| S

aat ttg %(]:Stg gi’ %:ﬁg I%Qaggg %r@ §%tg ggﬁ?;%;?gﬁut%%uﬁi%ragg g}—flsc?acn

Leu Pro 325 330 335 gca tta ccg gtc gat gca acg agt gat gag gtt cgc

aacaxt gtatagglso aall gatl et Reo Adal adspadl @t Thdg Ses Aspt€d u ¥ad Arg Lys
LeuAlNetll‘%d’G%ﬂ%l 3560 Agpaéla Sﬁrtltl@r Heyy AgatGlogelicagg gy ted tct gag cat
tgg aaa at'g®1104 Asp Met BAR Arg Asp Arg % Ala Phe Ser Gu Hi s Thr

LysadetaB392:368: 362 a &t LaflQqt a 2984 t gga tgg tge
ttgnahataiaa[qzlg%z A% ezahccgt L€y 5@% rfcé% gg/%é%%&%&%cra %%p %%aé?fb@g ?Zp Cys Lys

Asn AsAlB70 375 380 cgg2ama tgg ttt ccc xpoa gaa cct gaa gat gtt cgc gat

ctt cta 1200 Arg LsTr Phe Pro Ala Qu Pro Au Asp Val Arg Asp Tyr

Lo P S b B S ?“""sai"-"?ﬁ e

H s Leu

gtc tct ggt gta gect gat gat ccg aat aac tac ctg ttt tge cgg gtc 768
Val Ser Gly Val Ala Asp Asp Pro Asn Asn Tyr Leu Phe Cys Arg Val
245 250 255

aga aaa aat ggt gtt gcc gcg cca tct gee ace age cag cta tca act 816
Arg Lys Asn Gly Val Ala Ala Pro Ser Ala Thr Ser Gln Leu Ser Thr
260 265 270

cgc gcc ctg gaa ggg att ttt gaa gca act cat cga ttg att tac ggc 864
Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr His Arg Leu Ile Tyr Gly
275 280 285

gct aag gat gac tct ggt cag aga tac ctg gec tgg tct gga cac agt 912
Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu Ala Trp Ser Gly His Ser
290 295 300

gce cgt gte gga gcec gecg cga gat atg gec cge get gga gtt teca ata 960
Ala Arg Val Gly Ala Ala Arg Asp Met Ala Arg Ala Gly Val Ser Ile
305 310 315 320

ccg gag atc atg caa gct ggt ggc tgg acc aat gta aat att gtc atg 1008
Pro Glu Ile Met Gln Ala Gly Gly Trp Thr Asn Val Asn Ile Val Met
325 330 335

aac tat atc cgt aac ctg gat agt gaa aca ggg gca atg gtg cgc ctg 1056
Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr Gly Ala Met Val Arg Leu
340 345 350

ctg gaa gat gge gat tag ) 1074
Leu Glu Asp Gly Asp
355

<210> 2
<211> 357
<212> PRT



405 410 415 ggc cag cta aac atg ctt cat cgt cgg tcc ggg ctg cca cga cca
agt 1296 Gy Gn Leu Asn Net Leu His Arg Arg Ser Ay Leu Pro Arg Pro Ser
420 425 A0G001/¢fm62 agc aat get gtt tca ctg gtt atg cgg cgg BCUER@zo0a@a gaa
aac 1344 Asp Ser Asn Ala Val Ser Leu }(al Met Arg Arg Ile Arg Lys A u Asn
435 440 445 gtt gat gcc ggt gaa cgt & a aaa cag get cta gcg ttc-gaacgc act
1392 \Vali3AsptAkaci@iys&duendeg Ala Lys G n Ala-Leu Ala Phe Qu Arg Thr 450
455. 46@2gatddasceigdonca Agtificghl tSequetae: AN ga@uedat agc gat cgc tgc cag
1440 Asp PheedAsp f@rna\gisipp preein 84T A u Asn Ser Asp Arg Cys G n 465
470 475 480 ,gat ata cgt aat ctg gca ttt ctg ggg att get tat aac acc ctg
tta 1488, 8P thlechy rfsysLevk Abg RReched - Fntql A Bl@ mB¥rsésn Thr Leu Leu
485 490 495 cqgt ata gec gaa att gcC agg atc agg gtt aaa gat atc tca cgt
act 1536 Arg lle Ala:Qu lle Ala Arg Ile Arg Val Lys Asp Ile Ser Arg Thr
500 505°;1Beu gat 'Ei%t Vagdliggalratgntied Bic Atatlent frygyel dga ey aaa acg ctg
gtt 1584 Asp Ay 4y Arg Net Leu I*Pe His Ile Ay Ay Thr Lys Thr Leu Val
515 52 C g t gta act aaa
cto 16350 557 THROA Sobry N e R M A BT e M O s e
530 535 540 WO 01/49832 PCT/ EPO1/ 00060 35 gtc gag cga tgg att tcc gtc tct
ggt gt aGnge?xlgsa’theg@tr 6ty Hat Thadri 686 Myfale@lgupey Veb QviseABer Val Ser Ay
Val Al a Asp®Asp Pro Asn Asn B45 550 555 560 ®Pac ctg ttt tgc cgg gtc aga
aaa aatsQg tt .0 a,tct 1728 I, L S g Val Arg Lys
Asn d ySz%a}fII%\IAalaAlzglCaa I%%% %r L%éegg%’né% %?gﬁygc?bagggc%c%gtca act cgc gcc
ctg gaa ggg att ttt .gaa gca act 1776 Thr Ser A n Leu Ser Thr Arg Ala Leu
G u dycld erfPldu@ar Ard Ayr AH80YE8xub0E Tgatlepgalt Rda g €t ggc get aag
gat gac tct ggt cag afa tac ctg 1824 ¥ s Arg Leu Ile Br Ay Ala Lys Asp
Asp -Ser a u 6 g c agt.gcc cgt
gtc ggaLegc%:glaéc‘;g;lﬁﬂﬁ gg% f&t%gGgIgglggl%i 9%] gggf%k erJ %i&qﬁ%sﬁ er Ala Arg Val
Gy Ala Ala Arg Asp Met Ala 610 615 620 cgc get gga gtt tca ata ccg gag atc

at g caaligeRrgdirggepr Gdy EecPA92Qg Pro Ser Asp Ser Asn Ala Val Ser
115 120 125

Leu Val Met Arg Arg Ile Arg Lys Glu Asn Val Asp Ala Gly Glu Arg
130 135 140

Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr Asp Phe Asp Gln Val Arg
145 150 155 160

Ser Leu Met Glu Asn Ser Asp Arg Cys Gln Asp Ile Arg Asn Leu Ala
165 170 175

Phe Leu Gly Ile Ala Tyxr Asn Thr Leu Leu Arg Ile Ala Glu Ile Ala
180 ©185 : 190

Arg Ile Arg Val Lys Asp Ile Ser Arg Thr Asp Gly Gly Arg Met Leu
195 200 ‘ 205

Ile His Ile Gly Arg Thr Lys Thr Leu Val Ser Thr Ala Gly Val Glu
210 215 220

Lys Ala Leu Ser Leu Gly Val Thr Lys Leu Val Glu Arg Trp Ile Ser
225 230 235 240

Val Ser Gly Val Ala Asp Asp Pro Asn Asn Tyr Leu Phe Cys Arg Val
245 250 255

Arg Lys Asn Gly Val Ala Ala Pro Ser Ala Thr Ser Gln Leu Ser Thr
260 265 270

Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr His Arg Leu Ile Tyr Gly
275 280 285

Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu Ala Trp Ser Gly His Ser
290 295 300

Ala Arg Val Gly Ala Ala Arg Asp Met Ala Arg Ala Gly Val Ser Ile
305 310 315 320



Arg Ala Ay Val Ser Ile Pro Qu lle Met Adn Ala Ay Ay Trp Thr 625 630 635
640 aat gta aat att gtc atg aac tat atc cgt aac ctg gat agt gaa aca 1968
Asn Val As@oi/kas3dal Met Asn Tyr Ile Arg Asn Leu Asp Ser GOT/ERe1/G4® 650 655
ggg gca atg gtg cgc ctg ctg gaa gat ggc gat tag 2004 dy Ala Met Val Arg
Leu Leu Gu Asp Gy Asp 660 665 <210=9 <211> 667 <212> PRT <213>
Artificial Sequence <223> Description of Artificial Sequence: DNA sequence
codi ng Yy ca,fysi t,8i N M T Arg Ser Val .

Lys Ser G y§1|1:>r1l(§[%Al(r%g]C %&g }@—a GJIT}P%%%\%r% %ﬂﬁgg‘ Qlalyeﬁ%sm?} Tﬁgqu u Asp Leu Tyr
Tyr Thr Pro Ser Ser Ay Met Ala Ser 20 25 30 Pro Asp Ser Pro Pro Asp Thr
Ser Ar A% {y'"YGI;}eAé\%Q Pen @unAgthSeAr@gu B 40y 48296t Arf A8onlsrg Gy G u Val
Arg Phe Val dn TAY Asp du Ser As% 50 55 60 Tyr32fa Leu Tyr Gy Ay Ser
Ser Seripfd d1ASR A@lg, 431 Hs Pro GQu 65 70 75 80 Val Pro Arg Thr Arg Arg
Pro Val Ser GlgssAIa Val Leu Ser Gy Pro 85 90 95 Ay Pro Ala Arg Ala Pro
Pro Pro Pro Ala Ay Ser dy Ay Ala Ay 100 105 110 Arg Thr Pro Thr Thr

Ala Pro Arg Ala Pro Arg Thr A n Arg Val Ala 115 120 125 WD 01/ 49832
PCT/EPO:L 0 36 Thr Lys Ala Pro Ala Ala Pro Ala Ala A u Thr Thr Arg Ay
Arg Lys.,15305435 140 Ser Ala G n Pro GQu Ser Ala Ala Leu Pro Asp Ala Pro

Al a Ser<fiht ad45%:d50 355460 Ala Pro Thr Arg Ser Lys Thr Pro Ala An Gy
Leu Ala Arg Lys Leu 165 170 175 His Phe Ser Thr Ala Pro Pro Asn Pro Asp
Al a Pro<2g9p Thr Pro Arg 180 185 190 Val Ala Gy Phe Asn Lys Arg Val Phe
Q/S A|a<%@|3 ongcr@ OAI‘@f @Elfl@gl@gu% DNA sequence

cO

ing for a“fusion protein TAT-Flpe

<220>
| <221> CDS
L <222> (1)..(1311)

<400> 3
atg ggc tac ggc cgc aag aag cgc cgc caa cgc cgc cgc gge atg agt 48
Met Gly Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Gly Met Ser

1 5 10 15

caa ttt gat ata tta tgt aaa aca cca cct aag gtc ctg gtt cgt cag 96
Gln Phe Asp Ile Leu Cys Lys Thr Pro Pro Lys Val Leu Val Arg Gln
20 25 30

ttt gtg gaa agg ttt gaa aga cct tca ggg gaa aaa ata gca tca tgt 144
Phe Val Glu Arg Phe Glu Arg Pro Ser Gly Glu Lys Ile Ala Ser Cys
35 40 45

gct gct gaa cta acc tat tta tgt tgg atg att act cat aac gga aca 192
Ala Ala Glu Leu Thr Tyr Leu Cys Trp Met Ile Thr His Asn Gly Thr
50 55 60

gca atc aag aga gcc aca ttc atg agc tat aat act ate ata agc aat 240
Ala Ile Lys Arg Ala Thr Phe Met Ser Tyr Asn Thr Ile Ile Ser Asn
65 70 75 80

tcg ctg agt ttc gat att gtc aac aaa teca ctc cag ttt aaa tac aag 288
Ser Leu Ser Phe Asp Ile Val Asn Lys Ser Leu Gln Phe Lys Tyr Lys
85 90 95

acg caa aaa gca aca att ctg gaa gcc tca tta aag aaa tta att cct 336
Thr Gln Lys Ala Thr Ile Leu Glu Ala Ser Leu Lys Lys Leu Ile Pro
100 ) 105 110

gct tgg gaa ttt aca att att cct tac aat gga caa aaa cat caa tct 384
Ala Trp Glu Phe Thr Ile Ile Pro Tyr Asn Gly Gln Lys His Gln Ser
115 120 125

gat atc act gat att gta agt agt ttg caa tta cag ttc gaa tca tcg 432
Asp Ile Thr Asp Ile Val Ser Ser Leu Gln Leu Gln Phe Glu Ser Ser
130 135 140

gaa gaa.gca gat aag gga aat agc cac agt aaa aaa atg ctt aaa geca 480
Glu Glu Ala Asp Lys Gly Asn Ser His Ser Lys Lys Met Leu Lys Ala
145 150 155 160



Ala Ala Met Hs Ala Arg Met Ala Ala Val Gn Leu Trp Asp Met Ser 210 215 220
Arg Pro Arg Thr Asp Qu Asp Leu Asn Qu Leu Leu Ay Ile Thr Thr 225 230
235 240 woev#sg2 Val Thr Val Cys Gu Ay Lys Asn Leu Leu BXTVERPOIpOAd0a Asn
245 250 255 du Leu Val Asn Pro Asp Val Val @n Asp Val Asp Ala Ala Thr
Ala 260 265 270 Thr Arg Gy Arg Ser Aba Ala Ser Arg Pro Thr Qu Arg Pro
Arg Ala 275 280 285 Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val GQu

Ay Thro@d e 290+ 0 jkew Ay, %r ser.ero.val Trp Trp Ser Ala
Ao 11 ol neris b <o) GhaIErasb 82 STON AL U6l e Aen Lu Leu T
Val Hs A@n Asn Leu P 325 330 335 ANoa Leu Pro Val Agp Ala Thr Ser Asp
A u Vval Arg Lys Asn Leu Met 340 345 350 Asp Met Phe Arg Asp Arg A n Al a

Phe Ser3¥d (CHF! Eﬁp gﬁfgsg%ggag t3§‘§ 385 acBetra aft Sér W Gy Arg Ser
Trp Ala A a Trp Gy LYs Leu Asn™Adns 0L§37§h§8TOYSAgEgLI§?§ ®p Phe Pro Al a
Gu Pro Qu Asp Val Arg Asp Tyr Leu Leu 385 390 3 400 Tyr Leu dn Ala
Arg d ycdeetitAlcacMalc kys gEiradd et&datcGat Hys dg@UagA@bc 440 4k5 G A n Leu
Asn MetClneh¢ilsufhy Ay AerTH@ Yhe dle i Ary GyodriSephe 420 25 430 Asp Ser
Asn Ala Val Séf’Leu Val Met Arg°Arg Ile Arg Lys?@ u Asn 435 440. 445 Val

Asp Al S Le a Phe Qu_Arg Thr. 45Q 455 460 WO
01/ 49835 PE B0 HoHsp ook onsPras Al B8 el H2Sae LRl et i o Aon ser
Asp Arg Cysi@ n 465 470 475480 Asp Ile ArgoAsn Leu Ala 'Phe Leu Ay lle
Ala Tyr Asn Thr Leu Leu 485 490 495 Arglle Ala Gu lle Ala Arg lle Arg
Val Ly Ctﬂsgg% |gé§%§ AF? CPHr EI5H0R 3165 TEOAASE @Y @by 0P Wet 120u Ile His
Ile Ay, Ar g THPLYS TH %ﬁucy\?aFe‘nglS% g?s%T SetYSTRRE APA By Val Gu Lys
Ala Leu Ser Leu @y Val r Lys Leu '

agt agg cac ata tac ttc ttt age gca agg ggt agg atc gat cca ctt 768
Ser Arg His Ile Tyr Phe Phe Ser Ala Arg Gly Arg Ile Asp Pro Leu
245 250 255

gta tat ttg gat gaa ttt ttg agg aat tct gaa cca gtc cta aaa cga 816
Val Tyr Leu Asp Glu Phe Leu Arg Asn Ser Glu Pro Val Leu Lys Arg
260 265 . 270

gta aat agg acc ggc aat tct tca agc aac aaa cag gaa tac caa tta 864
Val Asn Arg -Thr Gly Asn Ser Ser Ser Asn Lys Gln Glu Tyr Gln Leu
275 280 285

tta aaa gat aac tta gtc aga tcg tac aac aag gct ttg aag aaa aat 812
Leu Lys Asp Asn Leu Val Arg Ser Tyr Asn Lys Ala Leu Lys Lys Asn
290 295 300

gcg cct tat cca atc ttt gect ata aag aat gge cca aaa tet cac att 960
Ala Pro Tyr Pro Ile Phe Ala Ile Lys Asn Gly Pro Lys Ser His Ile
305 310 315 320

gga aga cat ttg atg acc tca ttt ctg tca atg aag ggc cta acg gag 1008
Gly Arg His Leu Met Thr Ser Phe Leu Ser Met Lys Gly Leu Thr Glu
325 330 . 335

ttg act aat gtt gtg gga aat tgg agc gat aag cgt gct tct gee gtg 1056
Leu Thr Asn Val Val Gly Asn Trp Ser Asp Lys Arg Ala Ser Ala Val
340 345 350

gcc agg aca acg tat act cat cag ata aca gca ata cct gat cac tac 1104
Ala Arg Thr Thr Tyr Thr His Gln Ile Thr Ala Ile Pro Asp His Tyr
355 360 365

ttc gca cta gtt tct cgg tac tat gca tat gat cca ata tca aag gaa 1152
Phe Ala Leu Val Ser Arg Tyr Tyr Ala Tyr Asp Pro Ile Ser Lys Glu
370 375 380

atg ata gca ttg aag gat gag act aat cca att gag gag tgg cag cat 1200
Met Tle Ala Leu Lys Asp Glu Thr Asn Pro Ile Glu Glu Trp Gln His
385 390 395 400

ata gaa cag cta aag ggt agt gct gaa gga agc ata cga tac ccc gca 1248
Ile Glu Gln Leu Lys Gly Ser Ala Glu Gly Ser Ile Arg Tyr Pro Ala
405 410 415



530 535 540 Val GQu Arg Trp Ile Ser Val Ser Gy Val Ala Asp Asp Pro Asn Asn
545 550 555 560 Tyr Leu Phe Cys Arg Val Arg Lys Asn Ay Val Ala Ala Pro
Ser Ala ve@51/®882 575 Thr Ser A n Leu Ser Thr Arg Ala Leu BrVE@®yobéoe Phe
Gu Ala Thr 580 585 590 His Arg Leu Ile Tyr Gy Ala Lys Asp Asp Ser Gy
Gn Arg Tyr Leu 595 600 605 - Ala Trp S¥r Gy H's Ser Ala Arg Val dy Ala
Ala Arg Asp Met Ala 610 615 620 Arg Ala Ay Val Ser Ile Pro Qu Ile Mt
An Alatd v W The Thy E@Z 36] &é g{)fo n Val .Asn |le Val Asn Tyr
e Ar gﬂ%msheg/f%@m Set xugiar %%3 % § g@E%@ §§tﬁ|§§i 1 % A%%ée eu Leu
AQu Asp Ay Asp 68D 665 <210> 7 «£2&11> 2247 <2123%30NA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: DNA sequence

codi ng ?_&pgr ;@Efggé‘i B9F AEBLEANIIVP22- Fl pe <220> <221> CDS <222> (1317 (2241)
<400> 7 @&t § acgat ¢t° ¢gc cge tcc gtg aag tcg ggt ccg cgg gag gtt ccg cgc 48
Mett Thr Ser Arg Arg Ser Val Lys Ser Gy Pro Arg Au Val Pro Arg 5 10 15
gat gag tac gag gat ctg tac tac acc ccg tct tca ggt atg gcg agt 96 Asp Qu
Tyr G us8 feu Tyr Tyr Thr Pro Ser Ser Ay Met Ala Ser 20 25 30 WO

01/ 49832%@ EPOl/ 00060 38 ccc gat agt ccg cct gac acc tcc cgc cgt ggc gcc

cta cag.#Ga £46 144 ggguég%g Ser Pro Pro Asp Thr Ser Arg Arg Gy Ala Leu
G n Thr<Arg %&prlén bEREHE: G3Y AQH-QUC 880 8L G LGt ttc gtc cag tac gac
gag tcg gat d@AngSesr Ar ghddofl Pofefd Yo mipVal Arg Phe Val A n Tyr Asp Gu
Ser Asp 50 55 60 tat gcc ctc tac ggg ggc tcg tct tcc gaa gac gac gaa cac

<SRG 4 Tyr Leu Tyr r Ser Ser Hs Pr
(acg gagM% glY TXII éAfEYaArguLysyI,ysc-:‘l‘A>1l_.'gC.%B(g C?fn A?S ArgeArgGGllJy Ab\dseg): éb\esrp GuHs ©
5 10 15

Gln Phe Asp Ile Leu Cys Lys Thr Pro Pro Lys Val Leu Val Arg Gln
20 25 30

Phe Val Glu Arg Phe Glu Arg Pro Ser Gly Glu Lys Ile Ala Ser Cys
35 40 45

Ala Ala Glu Leu Thr Tyr Leu Cys Trp Met Ile Thr His Asn Gly Thr
50 55 60

Ala Ile Lys Arg Ala Thr Phe Met Ser Tyr Asn Thr Ile Ile Ser Asn
65 70 75 80

Ser Leu Ser Phe Asp Ile Val Asn Lys Ser Leu Gln Phe Lys Tyr Lys
85 90 95

Thr Gln Lys Ala Thr Ile Leu Glu Ala Ser Leu Lys Lys Leu Ile Pro
100 105 ' 110

Ala Trp Glu Phe Thr Ile Ile Pro Tyr Asn Gly Gln Lys His Gln Ser
115 120 125

Asp Ile Thr Asp Ile Val Ser Ser Leu Gln Leu Gln Phe Glu Ser Ser
130 135 140

Glu Glu Ala Asp Lys Gly Asn Ser His Ser Lys Lys Met Leu Lys Ala
145 150 155 160

Leu Leu Ser Glu Gly Glu Ser Ile Trp Glu Ile Thr Glu Lys Ile Leu
. 165 - 170 175

Asn Ser Phe Glu Tyr Thr Ser Arg Phe Thr Lys Thr Lys Thr Leu Tyr
180 - 185 190

Gln Phe Leu Phe Leu Ala Thr Phe Ile Asn Cys Gly Arg Phe Ser Asp
195 200 205

Ile Lys Asn Val Asp Pro Lys Ser Phe Lys Leu Val Gln Asn Lys Tyr
210 215 220

Leu Gly Val Ile Ile Gln Cys Leu Val Thr Glu Thr Lys Thr Ser Val
225 230 235 240



65 70 75 80 gtc ccc cgg acg cgg cgt ccc gtt tcc ggg gcg gtt ttg tcc ggc

ccg 288 Val Pro Arg Thr Arg Arg Pro Val Ser Ay Ala Val Leu Ser

Gy Pro 85

90 95 g@EooD¥98FCg Cgg gcg cct ccg cca ccc get ggg tcc ggpCHEBOIgOosogga 336

Gy Pro Ala Arg Ala Pro Pro Pro Pro Ala Ay Ser Ay Ay Ala Ay
cgc aca ccC acc acc gcc ccc cgg gcc cct? cga acc cag cgg gtg gcg
Thr Pr OSJﬁ"ArEhﬁisAllﬁe RI’YQ 200 Pﬁé aSeBrQlaAkgg Eﬂ/ ﬁgnlfg stéfaéroALQu 115
act aag gcc ccc gcg @@e ccg gcg gcg gagoact acc cgc ggmssagg aaa
Lys Ala Pro Ala Ala Pro Ala Ala Qu Thr Thr Arg Gy Arg Lys 130
gce cagV%Jcé'”Yﬁa%?utAsgP Fee Bemlee e“r@c%ﬁyﬁer Fée BxocVek etlclgfsaélgg 480
Gn Pro du Ser Ala Leu Pro As Ala Pro Ala Ser’%hr 145 150
gcg ccavaC@shUdd 0kr 3AY RAGA SEF GICH Cay 490 @1%%9&%@9@1 aag, ¢t g
Pro Thr Arg Sex7sLys Thr Pro Alagein Ay Léu Aladg g Lys Leu 16
cac ttt_agc acc gcc ccc cca aac ccC gac gcg cca tgg acc ccc cgg
Phe Ser L%rLgm REOPPER Breg %@nAm GeAsPrrARan Prve AyeplahLyPriorsARep 180
gtg gcc gg@ Ptt aac aag cgc?dtc ttc tgc gecc P9 gtc ggg cge ctg
Ala @ yAfﬁ"@rgﬁf&rLyfb‘%ﬁg %ﬁg AEE"%1€V§y§¥A9n4¥19 ng )éeéwélsL§i£ 195

gcg gcc3@d g cat gcc cgg &f 9cg gcg gtc cag ctc gg gac aggptcg
Ala Met Hs Ala Arg Met Ala Ala Val A n Leu Trp Asp Met Ser 210

ccg cchbzc&rgdtngéau %J@é '&ltlesaa(?hgaheucﬁer et gyccht GeacthraGbu 720
Arg Thr Asp Gu Asp I¥d Asn Qu Leu Lé° Ay Ile Thr Thi¥%225 230
atc coCLgl GnaChnghs tvg@ 09 Cr,328.,286, 61,9 ggg, aac
Arg Val Thr Val CysoQ u %ﬂeA Lys age ggp é’ %g A%?%E a2 Sag
gag ttg gtg aat cca gac gtg gtg cag gac gtc gac gcg gcc acg gcg
Leu Val Ak #rPr?ierﬁlpr Var Val & BIASPLVEL: Adp el asHiticAer 260
act’ cga ggg cg?tf5 ct gcg gcg tcg®ge ccc acc gag3€ha cct cga gee
Arg Ay ro. T rg.-Pr 275
01/49832 P@ﬁ EP ooo %{9 %YE&%%S %ﬁ lﬁr" fct(:%ecg ﬁ%c aga

gag ggt acc gag 912
Met Ile Ala Leu Lys Asp Glu Thr Asn Pro Ile Glu Glu Trp Gln His
385 390 395 400

Ile Glu Gln Leu Lys Gly Ser Ala Glu Gly Ser Ile Arg Tyr Pro Ala
405 410 415

Trp Asn Gly Ile Ile Ser Gln Glu Val Leu Asp Tyr Leu Ser Ser Tyr
420 425 430

Ile Asn Arg Arg Ile
435

<210> 5

<211> 2004

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: DNA sequence
coding for a fusion protein VP22-Cre

<220>
<221> CDS
<222> (1)..(2001)

<400> 5

atg acc tct cgc cge tece gtg aag teg ggt ccg cgg gag gtt ccg cge 48

Met Thr Ser Arg Arg Ser Val Lys Ser Gly Pro Arg Glu Val Pro Arg
1 5 10 - 15

gat gag tac gag gat ctg tac tac acc ccg tct tca ggt atg gcg agt 96

Asp Glu Tyr Glu Asp Leu Tyr Tyr Thr Pro Ser Ser Gly Met Ala Ser
20 25 30

100 105 110
384 Arg
120 125
432 Thr
135 140 tcg

Ser Ala
155 160
528 Al a

5 170 175

576 Hi's
185 190
624 Val
200 205
672 A a
215 220 cqgt
Arg Pro
235 240
768 lle
250 255
816 du
265 270
864 Thr
280 285 WO
Cgg ccc gtc



Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val

ctc gga tcc act agt cca gtg tgg tgg aat tct gca gat atc cag cac 960 Leu
Trp Trp Asn Ser Ala Asp |le G n HeeT/BBG/®BA® 315 320

Ay Ser WooB8e&s3Pro Val

AGu Gy Thr du 290 295 300

agt ggc ggc cgc atg agt caa ttt gat ata tta tgt aaa aca cca cct 1008 Ser
Gy Ay Arg Met Ser G n Phe Asp Ile Le# Cys Lys Thr Pro Pro 325 330 335

aag gtccet Ga@tdqgtClty GRY &dd 0L G Bag; A9g: t gtt:

Val LeuPk@lasprgprGhro Phre Al T6F oA grPhey @iy
gaa aaa ata gcaStca tgt get get 49aa cta acc tat tda tgt tg
Ala Ala u Leu Thr Tyr

S v e

Lys Ile,
att. actg
Thr H s As

tAr

nsgiy

&6

35280,
lngg%g
Thr

afe;

Al'a

%

aa

%rig

i

@13

aca

Sfhy

a_cct tca gg

LY,

1056 Lys

346%%45 350
g atg 1104 du

Leu Cys Trp Met 355 360 365
Jaget t al92152 lle

€ Ecadtt gaat
P Bie®*MCL8eterTHte 370 375 380 aat

act atc ata agc aat teg ctg agt ttc gat att gtc aac aaa tca 1200 Asn Thr

lle |l etHegcasticSezc loga Rer tRhecAs
ctc cag ¥l fladett B &4y Hag
ys Tyr Lys Thr G Lys Ala Thr 178 Leu G u Al a Se§0 405 410 415

d n Phe

tta aaggaact t@galidg
Lys LysvVdle@rd |2egPrio
gga caa aaa cat caa t8% gat atc act gato att gta agt agtosttg caa 1344 dy
Il e Thr Asp Ile Val

A@n Lys

H
tta caggié
d n Phe

Met Lewcdoysgcilcgelane kew dsercdd wgéd
oathy €ha AdatPrrgreyt

atc actAr(jﬁaﬁh’éai °
Leu Asn Ser Phé2®& u Tyr Thr Serl2%&rg Phe Thr

Thr G u Lys I

cct

®rd

i S Gr(]:g
a4,

u Ser

Ser As

& &

aaa aCaactagadGhbctda
Thr LysrhEhnyd ena Tato
tgt gga agad3ttc agc

Gy Ar gcclghgccs

Ser
145

gcg
Ala

cac
His

gtg
Val

gcg
Ala

cgt
Arg
225

atc

Ile

gag
Glu

act
Thr

Ala

cca
Pro

ttt
Phe

gcec
Ala

gce
Ala
210

ceg

Pro

cge
Arg

ttg
Leu

cga
Arg

cag
Gln

acc
Thr

age
Ser

ggc
Gly
195

atg
Met

cgce
Arg

gtg
Val

gtg
Val

gg9g
Gly
275

er As

cca
Pro

cga

i

j

t oL IGeagt
R

&

O

ga.dd Gz
Ei@% zi%hepﬂgtegli
gat attizag aac gtt gat 1a6g aaa

jed bea fak AsNgdy $aSecg382; 399,395 400

Seafeaatergbhu dcn Aot Gt gigamogema t ca . 1248 Leu

Bio BEg 4

REE 0

aaa atg ctt aaa gca ctt cta agt gag ggt, gaa agc at

Ser
a9Ewa9Ia
RS nCige

ttttattc

Ser

of

cct tac aa

Se i1, ASIE

aler, e

ccan

i%gas%lry
gg gag

dec@dt 564 aobecaly BgfHg o485

Bigse

Ile Lys Asn Val

tct gee gea
Glu Ser Ala

gaa

tce

150

aag

Arg Ser Lys

acc
Thx
180

ttt
Phe

cat
His

aca
Thr

acg
Thr

aat
Asn
260

cgt
Arg

165

gcc
Ala

aac
Asn

gce
Ala

gac
Asp

gtc
Val
245

cca
Pro

tct
Ser

ccc
Pro

aag
Lys

cgg
Arg

gaa
Glu
230

tgc
Cys

gac
Asp

gcg
Ala

aca
Thr

cca
Pro

cgc
Arg

atg
Met
215

gac

Asp

gag
Glu

gtg
Val

gcg
Ala

Ala

cce
Pro

aac
Asn

gte
Val
200

gcg
Ala

ctc
Leu

ggc
Gly

gtg
Val

tcg
Ser
280

ctc
Leu

gcg
Ala

cce
Pro
185

ttc
Phe

gcg
Ala

aac
Asn

aaa
Lys

cag
Gln
265

cgc
Arg

ttc cta

Lot A2

As P
cca
Pro

cag
Gln
170

gac
Asp

tgc
Cys

gte
Val

gaa
Glu

aac
Asn
250

gac
Asp

ccc
Pro

g

Alagawp Bag TaccGinCcOragaltAita

a%et act ttc atc
T

bry &}

2

|a
Arg

ca t%yts

Pro Lys Ser She Lys

gac
Asp
155

999
Gly

gcg
Ala

gcec
Ala

cag
Gln

ctc
Leu
235

ctg

Leu

gte
Val

acc
Thr

gce
Ala

ctg
Leu

cca
Pro

gcg
Ala

ctc
Leu
220

ctt
Leu

ctt
Leu

gac

‘Asp

gag
Glu

cce
Pro

gce
Ala

tgg
Trp

gtec
Val
205

tgg
Trp

ggc
Gly

cag
Gln

gcg
Ala

cga
Arg
285

gcg
Ala

aga
Arg

acc
Thr
190

gg99
Gly

gac
Asp

atc
Ile

cgce
Arg

gcc
Ala
270

cct
Pro

tcg
Ser

aag
Lys
175

cece
Pro

cgc
Arg

atg
Met

acc
Thr

gcc
Ala
255

acg
Thr

cga
Arg

acg
Thr
160

ctg

Leu

cgg
Arg

ctg
Leu

teg
Ser

ace
Thr
240

aac
Asn

gcg

1296 Leu
420P%25 430

Leu A n 435 440 445

agisel392 Leu
450 455 460 aaa
1440 Lys Lys
470, ,475 480

aca 1488 lle
485 490 495

aat 1536 Lys
5002505 510

aaa 1584 Cys

480
528
576
624
672
720
768

816

Ala -

gcc
Ala

864



515 520 525 tta gtc caa aat aag tat ctg gga gta ata atc cag tgt tta gtg
aca 1632 Leu Val dn Asn Lys Tyr Leu Ay Val Ile Ile dn Cys Leu Val Thr
530 535 WO 0IMdseA/ 49832 PCT/ EPO1/ 00060 40 gag aca aag acRCHEeOIgbetagt agg
cac ata tac ttc ttt agc gca agg 1680 G u Thr Lys Thr Ser Val Ser Arg His
Ile Tyr Phe Phe Ser Ala Arg 545 550 55% 560 ggt agg atc gat cca ctt gta

tat ttgcgalycgadct tic 4o 289.aat.Lct 1% ? % lLLe Asp_Pro Val Tyr
P e i AR o R SR o G ER
aat agg aceésggc aat tct tcaz2ayc aac 1776 GawoPro Va?/ Leu Lys Arg Val Asn
Arg Thr Ay Asn Ser Ser Ser Asn 580 585 590 aaa cag gaa tac caa tta tta

aaa gat SHad9tt'ECRet 395 TRyt acIga9918P4 tetyacayat efe CRgrc@ n P€U Leu Lys
Asp Asn@ige(él\’/agrAE%r gg“rf gr;)gr V%%ﬁr%%peﬁﬁ‘ 865 Haarrydte tﬁcﬁg %%@ aaa aat gcg
y

cct tat cca atc ttt get ata aag aat 1872 ys Ala Leu Lys s Asn Ala Pro
Tyr Proadd egPhgycAbge ke dopSaPsntbld g6d&: GRH QQCcLLaaBar gt €4t Caco@tt gga aga
cat ttgSet §laceyt By tMet TrghAtwdel IR0 TG YaPrigsLyls: Sen IdusPid e Gy Arg Hi s
Leu Met Thr Ser Phe Béu Ser 625 630 63% 640 atg aag G§€ cta acg gag ttg

act aat, 9 t.9tg..9 at £089.30¢ tlg%{& gbt Lys d eu_Thr Leu Thr
hon Val Sl LISy Top Rt AALBARool §5b LSaat gt dBE Rit obtatg goo
agg aca acg tat ag40o cat cag ata acms2016 Lys Arg Aka Ser Ala Val Ala Arg
Thr Thr Tyr Thr Hs An Ile Thr 660 665 670 gca ata cct gat cac tac ttc
gca ct aggt ﬁt‘ﬁ tC%%g ak %t C%@CE&%‘CQW%NO@H@@ Pe® 3Aspatd s T4 Phe Al a
Leu Val “Arge P R%aCTY £ B 75 68T 68% Hl@gghrcgép 3 ¥¢a aag gaa atg
r

ata gca ttg aag gat gag act aat 6cca 2112 Asp Yile Ser Lys Gu Mt Ile

Al a LeucitystAsiecGtt The AgNtdy @goPeg6m €09 wttagaegrgagrt 4 cagiseat ata gaa
cag ct aL%ge%giera@atl ges Pgaas%arﬁma Ald erdaysQyts Tep Ashnadd s I1le Au An
Leu 'Lys Gly’®er Ala G u dy3705 710 715 720 388gc ata cga tac ccc gca tgg

aat ggg g.2ta.tea ¢ag gag gta cta 2208 . Ser [ Arg ‘@ér Pro Trp Asn
Gy et Rt B S il a v S Pl vl B ac ara
aat agasasgc ata taatga 2247 395 400

tat'ctt cag gcg cgce ggt ctg geca gta aaa act ate cag caa cat ttg 1248
Tyr Leu Gln Ala Arg Gly Leu Ala Val Lys Thr Ile Gln Gln His Leu
405 410 415

ggc cag cta aac atg ctt cat cgt cgg tcc ggg ctg cca cga cca agt 1296
Gly Gln Leu Asn Met Leu His Arg Arg Ser Gly Leu Pro Arg Pro Ser
420 425 430

gac agc aat gct gtt tca ctg gtt atg cgg cgg atc cga aaa gaa aac 1344
Asp Ser Asn Ala Val Ser Leu Val Met Arg Arg Ile Arg Lys Glu Asn
435 440 445

gtt gat gcc ggt gaa cgt gca aaa cag gct cta geg ttc gaa cgc act 1382
Val Asp Ala Gly Glu Arg Ala Lys Gln Ala-Leu Ala Phe Glu Arg Thr
450 455. . 460

gat ttc gac cag gtt cgt tca ctc atg gaa aat agec gat cgc tgc cag 1440
Asp Phe Asp Gln Val Arg Ser Leu Met Glu Asn Ser Asp Arg Cys Gln
465 470 475 480

gat ata cgt aat ctg gca ttt ctg ggg att get tat aac acc ctg tta 1488
Asp Ile Arg Asn Leu Ala Phe Leu Gly Ile Ala Tyr Asn Thr Leu Leu
485 490 495

cgt ata gcc gaa att gcc agg atc agg gtt aaa gat atc tca cgt act 1536
Arg Ile Ala Glu Ile Ala Arg Ile Arg Val Lys Asp Ile Ser Arg Thr
500 505 510

gac ggt ggg aga atg tta atc cat att ggc aga acg aaa acg ctg gtt 1584
Asp Gly Gly Arg Met Leu Ile His Ile Gly Arg Thr Lys Thr Leu Val
515 520 525

agc acc gca ggt gta gag aag gca ctt agc ctg ggg gta act aaa ctg 1632
Ser Thr Ala Gly Val Glu Lys Ala Leu Ser Leu Gly Val Thr Lys Leu
530 535 540



Asp Tyr Leu Ser Ser Tyr Ile Asn Arg Arg Ile 740 745 <210> 8 <211> 747
<212> PRT <213> Artificial Sequence <223> Description of Artificial
Sequencewdbituserjuence coding for a fusion protein VP22- FCPEPSMDOH 8 Met
Thr Ser Arg Arg Ser Val Lys Ser Gy Pro Arg Qu Vval Pro Arg 1 5 10 15 WO
01/ 49832 PCT/ EP01/ 00060 41 Asp Qu TyBSA u Asp Leu Tyr Tyr Thr Pro Ser Ser
Ay Met (AL a;-98kqa 40428130 R é?gr Pro.Pro Asp Thr _Ser Arg Arg Ay Ala
e G o0k 6 a0 oo S s B T o8 T EROOVAR B0 e VAPSan Tyr
Asp G us%er Asp 50 55 6650yr Ala Leu Tyrssg@dy Ay Ser Ser 5§@r G u Asp Asp
GQu Hs Pro du 65 70 75 80 Val Pro Arg Thr Arg Arg Pro Val Ser Ay Al a
Val Leu 8Brot@ %EtPr(t:SC B gbe gga I(;F PP gAFaetArgf%lgagPrqg Prio gero PresAla Ay
Ser Ay &y R a*GY° 0" 1b8I107s Ary STHrV e aTﬁ‘llaT}?ﬁOA?i?APFo Arg Ala Pro
Arg Thr A n Arg Val Aka 115 120 125 Th Lys Ala Pro Ara Ala Pro Ala Al a
A u Thr adhragdr gadGeya At bys cgd36kcl3by 140 e « AN atd paPee G4 Sap7Ala Al a
Leu ProTaspeAl alrPlou Mex Sey AThrAlaldéu 550 c155I1U60he Alla Rro ThAr Arg Ser Lys
Thr Pro Ala @ n G§%Leu Ala Arg Ly88%teu 165 170 17¥0Hi s Phe Ser Thr Al a

Pro Pro.Asn gr@tﬁ%@t@a% gf p,.Thr Pro Ar 80_185 190 Val Ala Ay Phe
Asn Lysnufs gxg\gfaie hee Qs Qg i%ﬁ??ﬁ;%ﬁ @%]‘f}léi%ifgo 2 %g Allggﬁl a Met
Hs Ala Arg MetosAl a Ala Val G medeeu Trp Asp Met gHer 2 X0 5 220 Arg Pro
Arg Thr Asp Gu Asp Leu Asn Qu Leu Leu Ay Ile Thr Thr 225 230 235 240
Ile Ar ggl%ltg‘?'h?c’;\léga(%ﬁ:fy @ty 9GP yedty st Agaa [9ng §esu c@h rpafr gtAlgac Asns7245 250
255 a gig Ser Gly His Ser %ig Arg Val Gly Ala 2%8 Arg Asp Met Ala

cgc gct gga gtt tca ata ccg gag atc atg caa gct ggt gge tgg acc 1920
Arg Ala Gly Val Ser Ile Pro Glu Ile Met Gln Ala Gly Gly Trp Thr
625 630 635 640

aat gta aat att gtc atg aac tat atc cgt aac ctg gat agt gaa aca 1968
Asn Val Asn Ile Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr
645 650 655

ggg gca atg gtg cgc ctg ctg gaa gat ggec gat tag 2004
Gly Ala Met Val Arg Leu Leu Glu Asp Gly Asp
660 665

<210> 6

<211> 667

<212> PRT

<213> Artificial Sequence

<223> Description of Artificial Sequence: DNA sequence
coding for a fusion protein VP22-Cre

<400> 6
Meg Thr Ser Arg Arg Ser Val Lys Ser Gly Pro Arg Glu Val Pro Arg
5 10 15

Asp Glu Tyr Glu Asp Leu Tyr Tyr Thr Pro Ser Ser Gly Met Ala Ser
20 25 30

Pro Asp Ser Pro Pro Asp Thr Ser Arg Arg Gly Ala Leu Gln Thr Arg
35 40 45

Ser Agg Gln Arg Gly Glu Val Arg Phe Val Gln Tyr Asp Glu Ser Asp
0 55 60

Tyr Ala Leu Tyr Gly Gly Ser Ser Ser Glu Asp Asp Glu His Pro Glu
65 70 75 80

Val Pro Arg Thr Arg Arg Pro Val Ser Gly Ala Val Leu Ser Gly Pro
85 20 95

Gly Pro Ala Arg Ala Pro Pro Pro Pro Ala Gly Ser Gly Gly Ala Gly
100 105 110

Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr Gln Arg Val Ala
115 120 125



A u Leu Val Asn Pro Asp Val Val dn Asp Val Asp Ala Ala Thr Ala 260 265
270 Thr Arg" Gy Arg Ser Ala Ala Ser Arg Pro Thr Au Arg Pro Arg Ala 275
280 285 WApov4#I8a2 Arg Ser Ala Ser Arg Pro Arg Arg Pro Val BEXTVESwyoolér G u
290 295 300 Leu Ay Ser Thr Ser Pro Val Trp Trp Asn Ser Ala Asp Ile Gn H's
305 310 315 320 Ser Ay Gy Arg Met Sé6 A n Phe Asp Ile Leu Cys Lys Thr
Pro Pro 325 330 335 Lys Val Leu Val Arg G n Phe Val GQu Arg Phe Qu Arg
Pro Ser 1akyLys340a 345 350 a1 SUBSTAT 6 01/ 49832
PCT/ EPO1/ 00080 42 G u Lys lim Jﬁa;mgzr%ﬂﬁEgm( ?%5% G d s Tyr Leu c,ys
Trp Met | 355 360 365 Ile Thr H s Asn Gly Thr Ala Ile Lys Arg Ala Thr Phe
Vet Ser Tfyr®3767375°38Y JaSriThAld leu |3ze Ber AnsrPrserld gar Sor Phe Asp |le
Val Asn Lys Ser 385 390 1385 400 Leu Q@ n'Phe Lys Tyr Lys fAr G'n . Lys Al a
Thr || e sheursd unhAlpagSesr 1495418 4145, Lay & LJe'ty SAlkeﬂsgl Ei?s Pro Aa Trp Gu
Phe Thr Ile Ile Pro Tyss AsSn 420 425 43Q "&'n ser Asp Ile
Thr Asp I le Val Ser Ser Leu A n 435 440 445 Leu A@n Phe Au Ser Ser du
Gu A aHAéprLeyéeG r kR 8Bp BosASepro 450 M55 PASTrbyEhd Pso ety Leu Lys Al a
Leu Leu Ser Au GN°Au Ser Ile Trp8d u 465 470 4750480 Ile Thr Gu Lys
|l e LeuvAsmiSet1PieGdn Tys alhrvaekn A, 48 95 Lys Thr Lys
Thr Leu Tyr m9£he Leu Xe A-Etegu\zfg?hl gh%?rgsPAF}g 11?%‘2’ ln(i 869 éﬁ% 510 Cys Ay
Arg Phe _Ser As Ile %@ Asn Val Asp Pro Lys Ser Phe Lys 515 520 525 Leu
L4

Val G n?ASrilpydetryits &y Mohl Al 8l Vel Gim TkeRs¥aletTlser 530 535 540
G u Thr Lys hr Ser Val Ser Arr’g Hs Ile Tyr Phe Ser Ala Arg 545 550
555 560ar&sroAigy rhe ASPcRY dshetbuVal, EYL LLe%uLéAﬁsBlgI; ﬂep'pher I’I‘E:lf'I Arg Asn Ser
565 5702395 230 235 240

Ile Arg Val Thr Val Cys Glu Gly Lys Asn Leu Leu Gln Arg Ala Asn
245 250 - 255

Glu Leu Val Asn Pro Asp Val Val Gln Asp Val Asp Ala Ala Thr Ala
260 265 270

Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr Glu Arg Pro Arg Ala
275 280 285

Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val Glu Gly Thr Glu
290 295 300

Leu Gly Ser Thr Ser Pro Val Trp Trp Asn Ser Ala Asp Ile Gln His
305 310 315 320

Ser Gly Gly Arg Met Ser Asn Leu Leu Thr Val His Gln Asn Leu Pro
325 330 335

Ala Leu Pro Val Asp Ala Thr Ser Asp Glu Val Arg Lys Asn Leu Met
340 345 350

Asp Met Phe Arg Asp Arg Gln Ala Phe Ser Glu His Thr Trp Lys Met
355 360 365

Leu Leu Ser Val Cys Arg Ser Trp Ala Ala Trp Cys Lys Leu Asn Asn
370 375 380

Arg Lys Trp Phe Pro Ala Glu Pro Glu Asp Val Arg Asp Tyr Leu Leu
385 390 395 400

Tyr Leu Gln Ala Arg Gly Leu Ala Val Lys Thr Ile Gln Gln His Leu
405 410 415

Gly Gln Leu Asn Met Leu His Arg Arg Ser Gly Leu Pro Arg Pro Ser
420 425 430

Asp Ser Asn Ala Val Ser Leu Val Met Arg Arg Ile Arg Lys Glu Asn
435 440 445

Val Asp Ala Gly Glu Arg Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr
450 455 460



Gu Pro Val Leu Lys Arg Val Asn Arg Thr Ay Asn Ser Ser Ser Asn 580 585
500 Lys A n GQu Tyr Adn Leu Leu Lys Asp Asn Leu Val Arg Ser Tyr Asn 595
600 605 W@sev#isa2 Leu Lys Lys Asn Ala Pro Tyr Pro Il e Phe PCBHEPOINOLSIS Asn
610 615 620 Ay Pro Lys Ser His Ile Ay Arg Hs Leu Met Thr Ser Phe Leu Ser
625 630 635 640 Met Lys Ay Leu Thr G3@ Leu Thr Asn Val Val @y Asn Trp

Ser Asp 4 Arg. Al a Ser a Val Ala Arg Thr Thr Tyr Thr H's
Gn Ileﬁﬁ%r%eg%gpg%g {é%i\%\l ATITE Pro ASp; §eﬁ'ﬁspPﬁ’?§ A% G%gu Val Ser Arg.
Tyr Tyr Ala Tyr 675 680 685 SUBSTI TUTE SHEET ( RULE 26) 1/ 49832

PCT/ EPO BSBODB0 Ard BsAspePida | fhe Ger Ly SI16 ALaMeyr lise Alarbeuckys Asp G u Thr
Asn Pro 690 695 700 %§9e Gu Gu Trp4n His Ile Gu &@n Leu Lys Ay Ser

Ala GQu 7 Y/ 5 le Arg Tyr Pro Ala Trp Asn Ay Ile lle
Ser @ nAggﬁIVa%ié%%?% 9%%%%5 eAéﬁg f@rlg’tY%Ag%rIgéegigTﬁ’ng P& Asn Arg Arg
[le 740 745 <210> 9 <211> 33 <212> DNA <213> Human 1 nmunodefi ci ency virus
<400> Qﬁsac@@c%EékragMﬂg@gcdgecmaacgecgg rgCTBS Lys2#>1.d0 ve211> 11 <212>
PRT <213> HumaA!? mmunodefici enc§?%irus <400> 1G2Fyr Gly ArglléysHLys Arg

>
A:rrgrusogesﬁ%gg% gilf‘\r/cgyu\i‘aﬁg%g@%/é%%ﬁé& sseldy é'lzy vat P%A ren uman
: 5 540

Val Glu Arg Trp Ile Ser Val Ser Gly Val Ala Asp Asp Pro Asn Asn
545 550 555 560

Tyr Leu Phe Cys Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala
565 570 575

Thr Ser Gln Leu Ser Thr Arg Ala Leu Glu Gly Ile Phe Giu Ala Thr
580 585 590

His Arg Leu Ile Tyr Gly Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu
595 600 605

Ala Trp Ser Gly His Ser Ala Arg Val Gly Ala Ala Arg Asp Met Ala

610 615 620
Arg Ala Gly Val Ser Ile Pro Glu Ile Met Gln Ala Gly Gly Trp Thr
625 630 635 640
Asn Val Asn Ile Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr
645 650 655
Gly Ala Met Val Arg Leu Leu Glu Asp Gly Asp
660 665
<210> 7
<211> 2247
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: DNA sequence
coding for a fusion protein VP22-Flpe

<220>
<221> CDS
<222> (1)..(2241)

<400> 7
atg acc tct cge cge tece gtg aag tcg ggt ccg cgg gag gtt ccg cge 48
Met Thr Ser Arg Arg Ser Val Lys Ser Gly Pro Arg Glu Val Pro Arg

1 5 10 15

gat gag tac gag gat ctg tac tac acc ccg tet teca ggt atg geg agt 96
Asp Glu Tyr Glu Asp Leu Tyr Tyr Thr Pro Ser Ser Gly Met Ala Ser
20 . 25 30



<221> CDS <222> (4)..(42) <400> 11 atg ggc tac ggc cgc aag aag cgc cgc
caa cgc cgc cgc ggc 42 dy Tyr Gly Arg Lys Lys Arg Arg A n Arg Arg Arg Ay
15 10 ¥A0r49822 <211> 13 <212> PRT <213> Human i nmmunodePCT/EROIANNOO I US
<400> 12 Ay Tyr Gy Arg Lys Lys Arg Arg G n Arg Arg Arg dy 1 5 10 <210>
13 <211> 1623 <212> DNA <213> Artificsdl Sequence <220> SUBSTI TUTE SHEET

(RULE 26). %0;&4%@ 2. RCI{ERQL/Q006 éél g23> Description of Artificial
Sequencero s@q@egqéocg RS QrA% hisiddp Piotel nadehhayEz2cié: StrepTag
<220> <221> CDS%<222> (1)..(161%p <400> 13 atg get agc atg act ggt gga cag
caa ggt cg%gat ccg tcg acg 483 Met Ala Ser Met Thr Ay Ay An Gn Mt

Ay Ar 9Br (£ 9Sar9 59 tecaJaExE gga dPectWwagatacaléec gcg cag
ggé ctgsaccri a agg E%’ %6“ ?ff‘rlgr%g%rﬁ?l ﬁlﬁ r AR E¥me PP Ala G n Ay Leu
Ala Arg Lys Leu 20 25 .30 cac ttt agc acc gcc CCC cca aac ccc gac gcg cca

t gg acctetgcecggcldde gdgsgRhecdalct Thde Ahat gRE Oyl GafsAc PRIy dsp Abag Pro Trp

Thr ProTyf ¢135040TUS5 Glyt ¢lygber gge 3ext Chadspakppc@lu giie AdocGlgc gcc gcg gtc
ggg cgc &tg 192 Val Ala @y Phe Asn Lys APg Val Phe Cys M& Ala Val Gy

Arg Leugh0 oe & g¢& t g.Cak+ 96 cg.get _gtc aj% cEg8tgg gac
a3 LooTohbeaA W Mo Soase AL B S s daede B2 Tl adp e
Ser 65 70 75 80 «cgt e6Qg cgc aca gac gea gac ctc aac gegg ctc ctt ggc atc
acc acc 288

ggg cct gcg cgg geg cct ccg cea cce gct ggg tce gga ggg gce gga 336

Gly Pro Ala Arg Ala Pro Pro Pro Pro Ala Gly Ser Gly Gly Ala Gly
100 105 110

Cgec aca ccc acc acc gcc ccc cgg gece ccc cga ace cag cgg gtg geg 384
Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr Gln Arg Val Ala
115 120 125

act aag gcc ccc geg gec ccg gog gcg gag acc acc c¢gc ggc agg aaa 432
Thr Lys Ala Pro Ala Ala Pro Ala Ala Glu Thr Thr Arg Gly Arg Lys
130 135 140

tecg gec cag cca gaa tec gec gea cte ceca gac gcc ccc geg teg acg 480
Ser Ala Gln Pro Glu Ser Ala Ala Leu Pro Asp Ala Pro Ala Ser Thr
145 150 155 160

gcg cca acc cga tcc aag aca ccc gcg cag ggg ctg gec aga aag ctg 528
Ala.Pro Thr Arg Ser Lys Thr Pro Ala Gln Gly Leu Ala Arg Lys Leu
165 170 175

cac ttt agc acc gcc ccec cca aac cce gac geg cca tgg acc cce cgg 576
His Phe Ser Thr Ala Pro Pro Asn Pro Asp Ala Pro Trp Thr Pro Arg
180 185 190

gtg gcc gge ttt aac aag cgc gtc ttc tge gee geg gtc ggg cge ctg 624
Val Ala Gly Phe Asn Lys Arg Val Phe Cys Ala Ala Val Gly Arg Leu
195 200 205

gcg gcc atg cat gcc cgg atg geg geg gtc cag ctc tgg gac atg tecg 672
Ala Ala Met His Ala Arg Met Ala Ala Val Gln Leu Trp Asp Met Ser
210 215 220

cgt ccg cgc aca gac gaa gac cte aac gaa ctc ctt ggce atc acc acc 720
Arg Pro Arg Thr Asp Glu Asp Leu Asn Glu Leu Leu Gly Ile Thr Thr
225 230 235 240

atc cgc gtg acg gtc tgc gag ggc -aaa aac ctg ctt cag cgc gcc aac 768
Ile Arg Val Thr Val Cys Glu Gly Lys Asn Leu Leu Gln Arg Ala Asn
245 250 255

gag ttg gtg aat cca gac gtg gtg cag gac gtc gac gcg gcc acg gcg 816
Glu Leu Val Asn Pro Asp Val Val Gln Asp Val Asp Ala Ala Thr Ala
260 265 270

act cga ggg cgt tct gecg geg teg cge ccc acc gag cga cct cga gcc 864
Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr Glu Arg Pro Arg Ala
275 280 285



gac
Met

Pro Arg Thr Asp Qu Asp Leu Asn Qu Leu Leu Ay Ile Thr Thr 85 90 95
cgc gtg acg gtc tgc gag ggc aaa aac ctg ctt cag cgc gcc aac 336 Ile
Val W0 ovads3tys G u Ay Lys Asn Leu Leu G n Arg Al a ARaT/EGQ/MO® 110
ttg gtg aat cca gac gtg gtg cag gac gtc gac gcg gcc acg gcg 384 du
Val Asn Pro Asp Val Val G n Asp Val3Asp Ala Ala Thr Al a 115 120 125

cga ggg 60tk cl J60: 954 Zf‘g g% 66 939 fPEado0s 2 Thr
dy Agaserrhl Al S M Bl B A %??’108%\5 50°135 140 cca
cgc tccz2get tct cgc ccc agm Ccgg ccc gtc gmg ggt acc gag 480 Pro Al a
Ser A‘{fg Sert Arg t(I?r gtAr Arg tPro Val quéutGl y Thr éGlu 145 1509%}22 1E0
a gatt Cﬁ ¢ Ygg-Wagat ¢F agt cagagpcac eu
Ser 5}5 %rseﬁ Y Fr%% ‘% Agg”@e?sws r%ﬁ %%geit? PP 575165 170 175
ggc ggc cgc atg tcc aat tta ctg acc gta cac caa aat ttg cct 576 Ser
G y #rtgabtggBetgdAsng eyt bed cthrgaabtdHicSa @g A8N abeWwckr 6ct1801di35 190
tta ¥EYCYY @lga?&r@éﬂataﬁﬁg abt PgatAsgaglegtLteu cys magThacrGtgraatg 624 Al a
Pro Val Asp Ala TRFSer Asp G u VaP3%rg Lys Asn Led3Ret 195 200 205

Phe ééigg%ﬁr@f%\% A B §é£gat@(:§2 %gicat f‘frc 5 t‘ggcaaal 51038 2207

SUBSTI TUTE SHEET (RILE 26) WO 01/ 49832 PCT/ EPOL/ 000660 45 ctt ctg tcc gtt

tgc
Arg
ttt

Pro
gcg
Arg
aac
Met
get
Val

cgg tcg tgg gcg gca tgc aag ttg aat aac 720 Leu Leu Ser Val Cys
Ser %’r@piﬂ? AI %’% By's IceugaA/s AtASAC 225 P0IBT 98499 cgllBHaa t gg
cce 6%

ot A%g cSlgatet dbr %%C?%éfrppaﬂegt Lys Trp Phe
Ala GQu Pro u Asp Val Arg p Tyr Leu Leu 250 255 tat ctt cag
cgCc @Gt a6t FafCiaPdyda ad 364 28k CaZAfqL38c GRL t10a8dGgecTydr Lethsfd n Al a
Gy LeuThH diVadsrl ¢y Thre Rl IG Ly ArdHasa lmaw 2G0MRESe27tr ggc cag cta
atg ctt 3¢&t cgt cgg tcc g8y ctg cca cga 84 agt 864 dy An Leu Asn

Leu His, %t Ser aX eu Pro Argt % 75 280 285 L 39 aat
gtt i&anet 410t T Abay odg ggfg s opa @pgﬁ@ %aa A81ZaaAs Saf Ron A
Ser issu Val Met Arg Ag lle Arg Lys Gsys Asn 400

cte cag ttt aaa tac aag acg caa aaa gca aca att ctg gaa gcc tca . 1248
Leu Gln Phe Lys Tyr Lys Thr Gln Lys Ala Thr Ile Leu Glu Ala Ser
405 410 415

tta aag aaa tta att cct gct tgg gaa ttt aca att att cct tac aat 1296
Leu Lys Lys Leu Ile Pro Ala Trp Glu Phe Thr Ile Ile Pro Tyr Asn
420 425 430

gga caa aaa cat caa tct gat atc act gat att gta agt agt ttg caa 1344
Gly Gln Lys His Gln Ser Asp Ile Thr Asp Ile Val Ser Ser Leu Gln
435 440 445

tta cag ttc gaa tca tcg gaa gaa gca gat aag gga aat agc cac agt 1392
Leu Gln Phe Glu Ser Ser Glu Glu Ala Asp Lys Gly Asn Ser His Ser
450 455 460

aaa aaa atg ctt aaa gca ctt cta agt gag ggt gaa agc atc tgg gag 1440
Lys Lys Met Leu Lys Ala Leu Leu Ser Glu Gly Glu Ser Ile Trp Glu
465 470 475 480

atc act gag aaa ata cta aat teg ttt gag tat acc tcg aga ttt aca 1488
Ile Thr Glu Lys Ile Leu Asn Ser Phe Glu Tyr Thr Ser Arg Phe Thr
485 490 495

aaa aca aaa act tta tac caa ttc .ctc ttc cta get act tte atc aat 1536
Lys Thr Lys Thr Leu Tyr Gln Phe Leu Phe Leu Ala Thr Phe Ile Asn
500 505 510

tgt gga aga ttc agc gat att aag aac gtt gat ccg aaa tca ttt aaa 1584
Cys Gly Arg Phe Ser Asp Ile Lys Asn Val Asp Pro Lys Ser Phe Lys
515 520 525

tta gtc caa aat aag tat ctg gga gta ata atc cag tgt tta gtg aca 1632
Leu Val Gln Asn Lys Tyr Leu Gly Val Ile Ile Gln Cys Leu Val Thr
530 535 540



290 295 300 gtt gat gcc ggt gaa cgt gca aaa cag get cta gcg ttc gaa cgc act
960 Val Asp Ala Ay GQu Arg Ala Lys An Ala Leu Ala Phe G u Arg Thr 305
310 315 3IP0o01/gmB2ttc gac cag gtt cgt tca ctc atg gaa aat PQU/EB@tooc@c t gc
cag 1008 Asp Phe Asp G n Val Arg Ser Leu Met G u Asn Ser Asp Arg Cys G n
325 330 335 gat ata cgt aat ctg gca t4h ctg ggg att get tat aac acc ctg
tta 1056 As g Asn .leu Ala Phe Ley é‘c AIaTr OLeu Leu
o0 3astao” b it ot il el ol 4 o ol
act 110445Arg Me Al a A esd a Arg Il esarg Val Lys Aspsd; e Ser Arg Thr
355 360 365 gac ggt ggg aga atg tta atc cat att ggc aga acg aaa acg ctg
gtt 1158¢t Asp oy g&k ccAr gttMista g Fise 9ph gap| EtG 9 Agg AL t<£ s ¥ Leu Val
370 375G%B@rag%1%@ép icgg g‘?ﬁ Vgt dGabag ?Péf’&& e bay &t gta act aaa ctg
1200 Ser Thr Ala Gy GQu Lys Ala’Leu Ser Leu Gy aI Thr Lys Leu 385
390 395440Q.ca0b¢ 989 LQActHGratdatt 66 Gt€ dyetaBOtcgtaagric gad gat7ecg aat
aac 124§lu \tab @iu LA guyEr prd Vel Sen Mad TSercl AsnVaér Alka #Asprésp Pro Asn Asn
405 410 415 tac é89g ttt tgc cgg gb® aga aaa aat g@@ogtt gcc gcg cca tct

gcc 1296 Tyr Leu Phe Q/ Va Ar L , Ser Al a
420 425?@# a%%gﬁ é'iL ﬁc%jf aﬁi éIs'ﬂcicac\,a;:it §§?9 5 G5 a atf t? gaa gca
act 134& eu Ser AI a Leu Gsuls Gly I e Phe G u Ala Thr

435 440 445 cat cga ttg att tac ggc get aag gat gac tct ggt cag aga tac
ctg 1392agHict Wrq akelrda eatTygca@ar Akta cky satAs EBéIa @y aet n Ang Tyr Leu
450 455%6%0{3@% dystiets i @c‘-’%’g?yﬁ&’fo @ai[lﬁclcy 96" cga gat atg gcc
1440 Ala Ser Ay His sé Ala Arg Val GIyAIaAIaArgAspI\/btAla465

470 475 ;480 SUBSTLT R SHEEL: (RdLEa26):y\WR401449832 tRCIHFROL/ 00060 46 cgc
get ggaegptpﬁocay@tsarcxcags g8g @ycamt gicaauget gyt sggehegiewcer 1488 Arg Al a
dy Val 63er IIe Pro Gu kB®& Met Gn Ala @3 Gy Trp Thr 4830490 495 aat

gta aat att atg aac tat tatc cgt aac g%;% at %? aag aca 15:519 Asn Val
Aon 1103581 ReRease T Bt Aeienci o & =g e
645 650 5

aag cgt gct tct gec gtg gee agg aca acg tat act cat cag ata aca 2016
Lys Arg Ala Ser Ala Val Ala Arg Thr Thr Tyr Thr His Gln Ile Thr
660 665 670

gca ata cct gat cac tac ttec gca cta gtt tct cgg tac tat geca tat 2064
Ala Ile Pro Asp His Tyr Phe Ala Leu Val Ser Arg Tyr Tyr Ala Tyr
675 680 685

gat cca ata tca aag gaa atg ata gca ttg aag gat gag act aat cca 2112
Asp Pro Ile Ser Lys Glu Met Ile Ala Leu Lys Asp Glu Thr Asn Pro
690 695 700

att gag gag tgg cag cat ata gaa cag cta aag ggt agt gct gaa gga 2160
Ile Glu Glu Trp Gln His Ile Glu Gln Leu Lys Gly Ser Ala Glu Gly
705 710 715 720

agc ata cga tac ccc gca tgg aat ggg ata ata tca cag gag gta cta 2208
Ser Ile Arg Tyr Pro Ala Trp Asn Gly Ile Ile Ser Gln Glu Val Leu
725 730 735

gac tac ctt tca tcc tac ata aat aga cgc ata taatga 2247
Asp Tyr Leu Ser Ser Tyr Ile Asn Arg Arg Ile
740 745

<210> 8

<211> 747

<212> PRT

<213> Artificial Sequence

<223> Description of Artificial Sequence: DNA sequence
coding for a fusion protein VP22-Flpe

<400> 8
Met Thr Ser Arg Arg Ser Val Lys Ser Gly Pro Arg Glu Val Pro Arg
1 5 10 15



ggg gca atg gtg cgc ctg ctg gaa gat ggc gat ggt atc gaa ggt cgt 1584 Qdy
Ala Met Val Arg Leu Leu Qu Asp Ay Asp Ay Ile Au @y Arg 515 520 525
ggt agc @eo ot/gee3rgt cac ccg cag ttc ggt ggt taataa 1623 B WEB&woosdoa Trp
Arg Hs Pro Gn Phe Ay Ay 530 535 <210> 14 <211> 539 <212> PRT <213>
Artificial Sequence <223> Description gf Artificial Sequence: DNA sequence
coding for a fusion protein deltaVP22cre-StrepTag <400> 14 Met Al a Ser Met
Thr d y2e w1ld fvrGEhu M @y TAr gyAsPphiPPoo Ser J4ir Gl MetlBlalBerAla Pro Thr Arg
Ser Lys Thr Pro Al A n Ay Leu Ala&’Arg Lys Leu 20 28 30 His Phe Ser Thr
Ala Pro rp. T R r 0.45.,Val Ala Ay Phe
Asn LysP% 3\5%%@5&% é@g %%Tﬁ% %z-\g/a rgd%g Acilg %eag Liggﬂ ST%O Argl a Ala Met H s
Ala Arg Met Ala Ala Val A n Leu Trp Asp Met Ser 65 70 75 80 Arg Pro Arg
Thr AspS& @rasplnéns ABn Qu VekirgebheGvyl |dle Thr AFhrclu8%0@s85 |l e Arg Val
Thr Val Cys®8u Ay Lys Asn Peu Leu G n Arg A% Asn 100 105 110 Gu Leu
Val Asn Asp. Vi a a-Jhr .Alg 1 120 125 Thr
Arg Gy £3\1%e?‘a’uAlﬂér Ry %Q%’S/?i?% b %’)e‘#h%r&g?% I%rng o Ar g”Aﬂ;g}j 130 135 140
Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val Gu @y Thr du 145 150
155 160Val égoGisg Bey AFQrASePrfr@l\edr Fiy AlppVAsheSaterAby Bsp Ile A n His
165 170 175 Ser Ay &y Arg Met Ser A%g Leu Leu Thr Va¥®> H's G n Asn Leu

Leu vet 982°200 Sb8 M SRS SR T SO To, e gL o35 pCT EPOL/ 00060
47 Asp Met Phe Arg Asp Arg G n Ala Phe Ser Qu H's Thr Trp Lys Met

Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr Gln Arg Val Ala
115 120 125

Thr Lys Ala Pro Ala Ala Pro Ala Ala Glu Thr Thr Arg Gly Arg Lys
130 135 140

Ser Ala Gln Pro Glu Ser Ala Ala Leu Pro Asp Ala Pro Ala Ser Thr
145 150 155 160

Ala Pro Thr Arg Ser Lys Thr Pro Ala Gln Gly Leu Ala Arg Lys Leu
165 170 175

His Phe Ser Thr Ala Pro Pro Asn Pro Asp Ala Pro Trp Thr Pro Arg
180 - 185 190

Val Ala Gly Phe Asn Lys Arg Val Phe Cys Ala Ala Val Gly Arg Leu
195 200 205

Ala Ala Met His Ala Arg Met Ala Ala Val Gln Leu Trp Asp Met Ser
210 215 220

Arg Pro Arg Thr Asp Glu Asp Leu Asn Glu Leu Leu Gly Ile Thr Thr
225 230 235 240

Ile Arg Val Thr Val Cys Glu Gly Lys Asn Leu Leu Gln Arg Ala Asn
245 250 255

Glu Leu Val Asn Pro Asp Val Val Gln Asp Val Asp Ala Ala Thr RAla
260 265 270

Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr Glu Arg Pro Arg Ala
275 280 285

Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val Glu Gly Thr Glu
290 295 300

Leu Gly Ser Thr Ser Pro Val Trp Trp Asn Ser Ala Asp Ile Gln His
305 310 315 320

Ser Gly Gly Arg Met Ser Gln Phe Asp Ile Leu Cys Lys Thr Pro Pro
325 330 335

Lys Val Leu Val Arg Gln Phe Val Glu Arg Phe Glu Arg Pro Ser Gly
340 345 350

SUBSTITUTE SHEET (RULE 26)



210 215 220 Leu Leu Ser Val Cys Arg Ser Trp Ala Ala Trp Cys Lys Leu Asn
Asn 225 230 235 240 Arg Lys Trp Phe Pro Ala Gu Pro Qu Asp Val Arg Asp
Tyr Leu eooR483250 255 Tyr Leu A n Ala Arg Gy Leu Al a ké@i/Ebyizoodéwr |1 e
Gn dAn Hs Leu 260 265 270 Ay Gn Leu Asn Met Leu Hs Arg Arg Ser Ay
Leu Pro Arg Pro Ser 275 280 285 Asp Ser Asn Ala Val Ser Leu Val Met Arg
Arg Ile Arg Lys G u Asn 290 295 300 Val Asp Ala Gy QQu Arg Ala Lys dn
Al a LeuGAl ayPhEleGhla Areg J¥ym A183(0Ba33x 385 1B20TyrASpu Rlye AgpM&:n Val Arg Ser
Leu Met G u As¥b5Ser Asp Arg Q/s36@l n 325 330 335%Asp Ile Arg Asn Leu Al a

Phe Leu Yo b ! Tyr 71ke u 40,345 3 rg.lle Ala Qu lle
Al a ArgI?T I%{/%fn éi g §e#yAr rgﬁ::ira 1%%%%39%6@819&%/ Gy Ay Arg
Met Leu IIe H| s lle Gy Arg Thr Lys Thr Leu Val 370 375 380 Ser Thr Ala

Ay Val A& OhkyBleAl 2e ey Ser Skeube@ §eVahe Tap Lles VeBRsn3BEs 380 395 400 Val
Gu Arg38tp Ile Ser val &t dy Vval Ala A5 Asp Pro Asn AdRO 405 410 415

Tyr Leug Ph oy, A a 420 425
430 Thr ‘é%ln 1 Eg \%grﬁ)?%rT%%«rGglnA?%s \% H@ LelIll e (éeu Ala Thr 435
440 445 His Arg Leu lle Tyr Ay Al a Lys Asp Asp Ser. Gly Gn Arg Tyr Leu

450 4551L460:vAl BysTipu See Gho/ Ak STrSeflAlPae Athg Yed 1Gk \PrAl ayrAlkanArg Asp Met Al a
465 470 475 480 Af9 Ala dy Val Sé¥5lle Pro Au It A@n Ala Gly Ay

Trp Thr 485 4 n. Val e Val Tyr Ile Arg Asn Leu Asp
Sof G uorhiinans 52 difssRastontd 1 Yab MRy PRI B8 A e Oy

Ile Glu Gly Arg 515 520 525 dy Ser Aa Trp Arg Hs Pro @Gn Phe Ay Gy

530 535LeSUBSTIHUEE: SHEETe{ RUL 12631 aNBs0 1ly49832 APCTIEPHY 38060
450 455 460

Lys Lys Met Leu Lys Ala Leu Leu Ser Glu Gly Glu Ser Ile Trp Glu
465 470 475 480

Ile Thr Glu Lys Ile Leu Asn Ser Phe Glu Tyr Thr Ser Arg Phe Thr
485 490 495

Lys Thr Lys Thr Leu Tyr Gln Phe Leu Phe Leu Ala Thr Phe Ile Asn
500 505 510

Cys Gly Arg Phe Ser Asp Ile Lys Asn Val Asp Pro Lys Ser Phe Lys
515 520 525

Leu Val Gln Asn Lys Tyr Leu Gly Val Ile Ile Gln Cys Leu Val Thr
530 535 540

Glu Thr Lys Thr Ser Val Ser Arg His Ile Tyr Phe Phe Ser Ala Arg
545 550 555 560

Gly Arg Ile Asp Pro Leu Val Tyr Leu Asp Glu Phe Leu Arg Asn Ser
565 570 575

Glu Pro Val Leu Lys Arg Val Asn Arg Thr Gly Asn Ser Ser Ser Asn
580 585 590

Lys Gln Glu Tyr Gln Leu Leu Lys Asp Asn Leu Val Arg Ser Tyr Asn
595 600 605

Lys Ala Leu Lys Lys Asn Ala Pro Tyr Pro Ile Phe Ala Ile Lys Asn
610 615 620

Gly Pro Lys Ser His Ile Gly Arg His Leu Met Thr Ser Phe Leu Ser
625 630 635 640

Met Lys Gly Leu Thr Glu Leu Thr Asn Val Val Gly Asn Trp Ser Asp
645 650 655

Lys Arg Ala Ser Ala Val Ala Arg Thr Thr Tyr Thr His Gln Ile Thr
660 665 670

Ala Ile Pro Asp His Tyr Phe Ala Leu Val Ser Arg Tyr Tyr Ala Tyr
675 680 685

SUBSTITUTE SHEET (RULE 26)



48 <210> 15 <211> 5953 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: vector pCRT7-deltaVPCS <400> 15
cgat ggat t fwocqaagbgict gg t gt agct gat gatccgaata actacctgtt tt geaageteod@d
agaaaaaatg gtgttgccgc gccatctgcc accagccagc tatcaactcg cgccctggaa 120
gggatttttg aagcaactca tcgattgatt tacggegcta aggatgactc tggtcagaga 180
tacctggcct ggtctggaca cagtgcccgt gtcggagccg cgcgagatat ggcccgcget 240
ggagtttéaa.maméggégatLmaﬁg@d@gcihgéi@g@vQQEE@eaéﬂgt@aaAEat%chatg 300
aact at at cc fPaacct gga tagt gddaca ggggcaat gg t'§¢gcct gct ggaagat ggc 360
gat ggt at¢g 3396} £t0%:4AYCICHLIG L8l £ACECOS gl Lgulag dttagtaaget 420
t cgaacaaaa actcatctca gaagaggatc tgaatat gges t accggtcat catgaccatc 480
accattgagt tttgagcaat aactagcata accccttggg gcctctaaac gggtcttgag 540
gggt t t t ey Eegdeadyagbaadt divat sc §yatldecte ayddogght Vgt ggtucgecca 600
t gat cgcgt a gt cgat agt g’gct ccaagt a gcgadgfgag caggactggg7g§gcggccaa 660
agcggt cgga €At ectecdsA9a9£ 999t s Cacat:agaaa ttgcat caac geatatageg 720
ctagcagcac gccat aghiga ctggcgatgc tghgggaatg gacgatatcc cgcaagaggc 780
ccggcagt ac cggcat aacc aagcct at gc ctacagcat c cagggt gacg: gt gccgagga 840

t gacgat gag cqgcattgtta gatttcatac acggtgcctg actgcgttag caatttaact 900
gtgataaé 8?- gcattaa agcttatcga tgataagctg tcaaacatga gaattaattc 960
ttagaaagdge,l Gahcgagca tcaaatgaaa ctgcaattta ttcatatcag gattatcaat 1020

accat at tbi 3 garadagatnlet ciGi-aa - fggaggagaa aact caccga ggcagttcca 1080
t aggat ggca agatcctggt atcggtctgc gattccgact cgtccaacat caatacaacc 1140

tattaat k#€0xcct cgt caa aaat aaggtt at caagtgag aaat caccat gagtgacgac 1200
t gaat cc§§EIFEgaataFFeacTwadgetaarerLaf¥t cttt ¢ cagacttgtt caacaggcta 1260
gccattacgc tcgtcatcaa aatcactcgc atcaaccaaa ccgttattca ttcgtgattg 1320
cgcct gagegp-agacgaaat a cgcgat cgct gttaaaagga caattacaaa caggaatcga 1380
at gcaaceggicggaggaaca ctgccagcgc atcaacaata ttttcacctg aatcaggata 1440
ttcttctaal2aderggaatg ctgttttccc ggggatcgca gtggtgagta accatgcatc 1500
at caggageast dyaeadaatnepett gyt vicggaagagge at aaattccg tcagccagtt 1560
tagtctgagg,atgtcatctg taacatcatt ggcaacgcta cctttgccat gtttcagaaa 1620
caact ct gg¢ @CALCYAgCt L ILGCatACa8: I aJatagatl, gt cgcacctg attgcccgac 1680
attatcgcga gcccatttat acccatataa atcagagatcc atgttggaat ttaatcgcgg 1740
cctcgagcaa gacgtttccc gttgaatatg gctcataaca ccccttgtat tactgtttat 1800
gt aagcagac aqttttattg ttcatgacca aaatccctta acgtgagttt tcgttccact 1860
gagcgtcé %1§4écgtagaa aagat caaag gatcttcttg agatcctttt tttctgcgcg 1920
t aat ct gehbg, ctfygcaaaca aaaaaaccac cgctaccagc ggtggtttgt ttgccggatc 1980
aagagct agc3aached tikhbn&egaaggl-aaviclggct t cag cagagcgcag at accaaata 2040

<220>
<221> CDS
<222> (4)..(42)

<400> 11
atg ggc tac ggc cgc aag aag cgc cgc caa cgc cgc cgc ggc 42
Gly Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Gly
1 5 10

<210> 12

<211> 13

<212> PRT

<213> Human immunodeficiency virus

<400> 12
Gly Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Gly
1 . 5 10

<210> 13

<211> 1623

<212> DNA

<213> Artificial Sequence

. <220>

SUBSTITUTE SHEET (RULE 26)



ctgtccttct agtgtagccg
catacctcgc tctgctaatc
tt accgggiwo ggamssraaga
ggggttcgt g cacacagccc
agcgt gagct at gagaaagc
t aagcggcag ggtcggaaca
at ct t t at@g>t excgie

t agt t aggcc
ctgttaccag
cgat agttac
agctt ggagc
gccacgcttc
ggagagcgca

of tPegetiniel  OyaRIeE
cgt caggggg gTYHAGcttat GHHEARIC§StT SGEHAE

accacttcaa
t ggct gct gc
cggat aaggc
gaacgacct a
ccgaagggag
cgagggagct

gaactctgta
cagt ggcgat
gcagcggt cg
caccgaactg
aaaggcggac

t ccaggggga

Ge-Saeci e

ccttttgelg.gccttttget cacatgttct ttcctgegtt atcccctgat
accgt at¢ma>cgecttt gag tgagctgata ccgctcgccg cagccgaacg
gcgagt cegpe>gagegayélda gcggaagagc gcctgatgeg gtattttctc
t gt gcggt at ttcacaccgc atatatggtg cactctcagt acaatctgct

atagtta tatacac

ctatc

gcaccgcct a
aagtcgtgtc

2100
2160

ggrCERCIYYOD220

agat acct ac
aggt at ccgg
aacgcct ggt
tt gt gat gct
cggttcctgg
tct gt ggata
accgagcgca
cttacgcatc
ctgatgccgc

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

SRRt

cacccgq@

%éﬂt anﬁééégi Ié fﬁg HEee

chcccgga
9o Gnot

agacaagctig tgaccgtctc egggagctgc atgtgi@aga ggttttcacc]gtcatcaccg
aaacgcgcga ggcagctgcg gtaaagctca tcagcgtggt cgtgaagcga ttcacagatg
t ct gcctId ceataseygedn ¢ce t €21 goa Yaageytvaaraggres ggédt
ct gat aag?g% ﬁ%&&a{* Feazg%ewﬁ’fo{%i Bt Gt Iteglgg%aa galsgeet ccgt g
t aagggggat ttctgttcat gggggt aat g ataccgatga aacgagagag gat gct cacg
at acgggtdatet galgat dycacalges£Gdct dRCLYYARE Gt 84PagE%dA8qsaagt g

2940
3000
3060
3120
3180
3240

SUBSTI TRIEEPSHEET {HRRUREa 26 WD 03A49832sPETA BROL1H 0060 pA9agL gyt at gga

t gcggcggga ccagagaaaa atcactcag@ogtcaatgcca gcgc%icgtt 3300

taggtgttcc aca E c ca cat c C aag:3360
agagcacy a6 tREOERl Lk CRAoREy s g%;c %ﬁ%«%@%?ﬁ%ﬁ
ttgttgctca ggt cgcagac gttttgg@gc agcagt cgct tgpacgttcgc 34
gtgattcatt ctgctaacca gtaaggcaac cccgccagcc tagccgggtc 3540
ggagcacga geatgageaic @cegtapyetagys aptcaac get goctgagat pt3606y
ggct getYgargarthicbadly Yefat at?&{atif%lg@ga IRy §tR PtMe%Bf)g
cagttctccg caagaattga ttggctccaa ttcttgga P ggt gaat ccg 3728
gccgccogant k& Calt ca9%ECaR0gL 998 cCLAIGEL AL BGag6IGHRC 3/ 80:
gaggcagaan ragtrat fighQs6guGgash aeuamdnCGal et Bacelgirt 6 Ccrhi84h:
cgaggcggca taaatcgcchﬁgacgatcag cggt cgdgt g at cgaagtta B900
agccgcg atcctt tccct at gt tca tctacct cc(§960
ogeet aoa Graifest e fadloioateainatoall el Ehaingy
cat ccagcct cgcgtcggga “ac ccagca ag ccC agcgcgq X080
ggcgataatg gcctgcttct cgccgaaacg tttggtggcg ggaccagtga 4140
agcgagggey ttgoa@gatt ccegesat gog gt gasgrgac agg cegatc atc 206y
gcgaaag@bgL?Edﬁégé@gfraaaﬂgaé%é@lgaﬁbééﬁg@é-@ﬁbéb%ﬁ%@d“ﬁ2693
cat gat aaag aaggéagtca taagtgcgd‘ gacgatagtc atg %cgcg 4320
ggagcet 926t 9998809 6t GlL888994CAILOOE GOa £QCLEL %efetcg@g@c

ct gcat t gy rAaaUEFYLEE gt MG AYYtter JAQUEEQThY ALCAES 36 G rdAAls
130 135 140

tct
Ser
150

tcc
Ser

cca
Pro
145

gcc
Ala

cge
Arg

gct
Ala

cge
Arg

cce
Pro

cecc
Pro
155

gtc
Val

acc
Thr

gag ggt
Glu Gly

aga cgg
Arg Arg

gag
Glu
160

act
Thr

tcc
Ser

cte
Leu

agt
Ser
165

cca
Pro

tct
Ser

atc
Ile

aat
Asn
170

gga
Gly

gat
Asp

cac
His

tgg
Trp

tgg
Trp

gtg
Val

gca
Ala

cag
Gln
175

cct
Pro

aat
Asn

tcc
Ser

agt
Ser

atg
Met

_tta
Leu

aat
Asn
190

ctg
Leu
185

acc
Thr

ggc
Gly

ggce
Gly

cge
Arg
180

gta
Val

cac
His

caa
Gln

ttg
Leu

tta
Leu

gca
Ala

ccg
Pro
195

gtce
Val

gat
Asp

gca
Ala

acg
Thr

agt
Ser
200

gat
Asp

gtt
Val

aac
Asn

ctyg
Leu

atg
Met

gag
Glu

cgc
Arg

aag
Lys
205

ttc
Phe

gac
Asp

atg
Met
210

gat
Asp

tct
Ser

cat
His
220

agg
Arg

cgce
Arg

cag
Gln
215

ttt
Phe

acc
Thr

aaa
Lys

atg
Met

tgg
Trp

gcg
Ala

gag
Glu

SUBSTITUTE SHEET (RULE 26)

aat acagat g
at ggt gc
aig?at tcatg
tcgcgtatcg
ct caacgaca
cgetkgcgt gc
tgcgcattca
t t agcgaggt
gegsiCgcyggg
at gt gctcgc
ggctggtaag
ggacagcat
t gaaggc
ccgccatgcc
cgaaggcttg
t 8grgctcca
ctacgagttg
cccaccggaa
tatgcgactc

480
528
576
624

672,



ccgcaaggaa tggtgcatgc aaggagat gg cgcccaacag tcccccggcc acggggcctg 4500
ccaccatacc cacgccgaaa caagcgctca tgagcccgaa gtggcgagcc cgatcttccc 4560
cat cggt gavogt/eggrgat a t aggcgccag caaccgcacc tgtggcgccg gt paergeeigyoshc20
ccacgatgcg tccggcgtag aggatcgaga tctcgatccc gcgaaattaa tacgactcac 4680
t at agggaga ccacaacggt ttccctctag aaataagttt gtttaacttt aagaaggaga 4740
t at acat ac'é_g g%ggca&t’tga ct ggt ggacg gcaaat gggt cgggat ccgt cgacggcgcc 4800
aacccgat @egacactégtegeda ctIQgEe Hfaabdr cogcEct tta sgtarrgcctd® 4860
cccaaacctl Igeé’c(jﬁﬁcvéétc-‘@sgégg Ecar%gt‘@gég > (¥F dacade "GRG tct g 4920
cgccgcggt € gggcgecct gg cggccatgca tgcccggatg gcggcetgtcc agctct ggga 4980
cat gt cgegh ££0egeatadcas gaagReClcCaasgaacte: eht ggeatsa seaacat cog 5040
cgt gacggtre Igcgaggdiearaaadedlgcbrd cagogegee. aaggegt rgg tegamduccaga 5100
cgt ggt gcag gacgt cgacg?€ygccacggce gact ciPdggg cgtt ct gcgg 288t cgecgece 5160
caccgaggga gGtcgagecc cageccgetc cgettct c%i: c%cacqaicggi cggtcga 5220
LaccOauGtr GRatebaltasil Cadtdl bbyRdiCt Al deadaiarth docdcagty 5280
cggccgcatg tccaattdsac tgaccgtaca cegaaatttg cctgcattar cggtcgatgec 5340
aacgagt gat gaggtétcgca ggggg]ct gat ggacatgttc agggatcgec aggcgttttc 5400
t gagcat g€ ¢3fpabaaEgeata te@etgeatt cge t €7y g9 gesdt cggtapraagid 5460
gaat aac&gy %‘aﬂ;ﬁ@tptsf‘cM%tcé‘E&dﬁﬁc?ggt GRagat gty é@&g BA¥E PEPcte4t at ct 5520
t caggcgcgc ggtctggcag taaaaactal ccagcaacat ttg cagc taaacatgct 5580
tcat cgt ¢ 199U ECEAGHACHRAGH Qa5 aAqGaRsy Get Aldat §AC haatdat gng 5640
gcggat cega sragaaddegvdl gat genguel gaacgdyotsy aaacaggoiL clagagt t cga 5700
acgcact gat #¥0cgaccagg ttcgtta®act catggaaaat &@egatcgct gccaggatat 5760
acgtaatci;cg qﬁattg%ggigag%tggcttaataacaccct ttac tatagcccga%att%c 5820
caggat c45g £ 35 Ladtptdacicat;a Gatdits fohag Fb fgcitar 1] a0
cagaacgaag acgctggtta gcagggcagg tgtagagagy gcacttagcc tggggat aac 5940
taaactggtc gag 5953 <210> 16 <211> 4727 <212> DNA <213> Artificial
Sequenc@at <0 yax228>9Pe ot i ki orr efg Akl fatcieat Beqoencec asgct oroospT7- TACS
<400> 16'Bt ttghar 4tiha ]51669 r P gk SAaalandet disPargare Rt t a gaggecccaa
60 ggggttatgc tagttattgc tcagcggtgg aaacagccaa ctcagc??éc tttcgggctt 120
tgttagcage £99aLEt6a0{PYEINGOt PYLYHYCLS: FaOLHUCO96E U5aaYCt tal ;180

t aaccacegp Hei gegoghgrac gos aagCleC Gagcacgat et t cgat aee ek cgecat ct 240

t ccagcaggc gcaccat3gc ccctgtttca cBasccaggt tacggatat@ gttcatgaca 300
atatttacat tggtccagcc accagcttggc cat gat gctccg gt at t gaaac ctccaac%cgclq%4360
SUBSTI TUTE SEEET. (ROLE 261, G701/ 49833 PCT/ ERO1/TI005E; 730 2"

355 360 365

gac ggt ggg aga atg tta atc cat att ggc aga acg aaa acg ctg gtt 1152
Asp Gly Gly Arg Met Leu Ile His Ile Gly Arg Thr Lys Thr Leu Val
370 375 380

agc acc gca ggt gta gag aag gca ctt agc ctg ggg gta act aaa ctg 1200
Ser Thr Ala Gly Val Glu Lys Ala Leu Ser Leu Gly Val Thr Lys Leu
385 390 395 400

gtc gag cga tgg att tcc gtc tct ggt gta gect gat gat ccg aat aac 1248
Val Glu Arg Trp Ile Ser Val Ser Gly Val Ala Asp Asp Pro Asn Asn
405 410 415

tac ctg ttt tgc cgg gtc aga aaa aat ggt gtt gecc geg cca tet gee 1296
Tyr Leu Phe Cys Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala
420 425 430

acc agc cag cta tca act cgc gece ctg gaa ggg att ttt gaa geca act 1344
Thr Ser Gln Leu Ser Thr Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr
435 440 445

c§t cga ttg att tac ggc get aag gat gac tct ggt cag aga tac ctg 1392
His Arg Leu Ile Tyr Gly Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu
450 455 460

gce tgg tet gga cac agt gec cgt gtc gga gec geg cga gat atg gec 1440

Ala Trp Ser Gly His Ser Ala Arg Val Gly Ala Ala Arg Asp Met Ala
465 470 475 480

SUBSTITUTE SHEET (RULE 26)



gccat at ct ¢ gcgcggcet cc gacacgggca ctgtgtccag
ccagagt cat ccttagcgcc gtaaatcaat cgatgagttg
gcgcgagt twjo at/agg61 ggct ggt ggcagat ggcgcggcaa
caaaacaggt agttattcgg atcatcagct acaccagaga
agtttagtta cccccaggct aagtgccttc tctacagctg
gttctgccaa tatggattaa cattctccca ccgtcagtac

tt acgt af& A&%t@@c&@%g?gét FRE ¢ ut@cfafdg’gd%lfj‘
gtgcgttcga acgctagagc ctgttttgca cgtté ccgg

accaggccag gtatctctga 420
cttcaaaaat cccttccagg 480
caccattttt tcrgrERCIgyIE®L0
cggaaat cca tcgctcgacc 600
cggtgctaac cagcgttttc 660
gtgagatatc tttaaccctg 720
at cct ggeza oct taggetattcacifttageadgagliyt raY adg eceavgt cwagtemakrgecadas 780

%ﬁtﬁéééﬁﬂgg%%

cat caacgtt

dfaaat ca 840
cttttcgg 900

at ccgccgea gkaanaagi 9y raasapaat i@ CLal cactdd SiL9hg9LRIsLLGEgaCcEgas 960
14d bbpdegt cnagaecgcgce 1020
ctgcgggdda ccatttccgg 1080

cgat gaagea vkytidnagrd gagocgaaat giyrt got ggatag
gcct gaagat at agaag@d® a at cgcgaaca tedx caggtt
ttattcaactgtgcqgcatgcgcgqgcaggacacg caaa%%
tgct cagdsi Sl ORGSR i CRdt ity ey
ctcgttgcat cgageggt aa tgcaggcaagottttggigta
ccgcggcecgge gttggeggeg cttcttgegg ccgtagecca
gt t aaacegta aat t ettt ted a9y ags aaa@@ggttgtgg‘gtqgtc
atttcgchhy §§E @9 EFRtArE gg%gctlntﬁlgegﬁ ¥ty
gctcctgtcg gaggaccc ggctaggctg gcggggttge
at caccgata cgcgagcgaa cgtgaagcga ctgctgctgce
aacaacatga>atggtcttcg gtttccgtgt ttcgtaaagt
gccct gcagld>ab3at gtt cc ggat ct gcat cgcaggat gc
acct acaf%t%ig?%?,t aacga agcget ggea ttgaccctga
ccgeat C§ 3>a%§i§é§glon §§T§§§%th agagc

at cagt aacc cgiatg

cagaaat ccc ccttacacgg aggcat cagt gaccaaacag
ggcccgctto>attagaagcc agacattaac gcttctggag

ctgcctcgey cgtttcggtg atgacggtga aaaccttga

gt gaaat Btz Pheatergdbrydlgt Bergdagdarabtadegcde
cgctcactga ctc gcgc tcggtcgttcggcet gecggceg

aggcogt @t A3go@lt 8h & G-acAdAal £ag ) 98aal3acgc
aaggccagca agaggccagg aaccgtagaa aggccgcgtt

cgaccct g8t gcttaccgga tac

agcat tttccag

Gt £5 HegTsnGe

cggteagtaa attg

;

1140
1200

acatg 1260

tggtatatct ccttcttaaa 1320
txtkeat agt g agt cgt atltas 1380
ccacgggt gc gcatgatcgt 1440

cttactggtt agcagaatga
aaaacgtctg cgacct gagc
ct ggaaacgc ggaagt cagc
t gct ggct ac cct gt ggaac
gtgatttttc tctggtcccg
£1.G acaacgLl coaal aaceqgg catgttcatc
E&@aQEQEQQtQiﬂeiﬁSihggﬁhécggkékgﬁkba cccccat gaa
gaaaaaaccg cccttaacat
aaact caacg agctggacgc
ggat gaatial A@éd&ﬁb&?&ﬂmgt@§aﬁégd¥ﬂt@Hb@aédﬁd'@Ei@é?dﬁ@cs%ﬁﬂéécgcag
ccggagac

ggt cacagel 50t f1,9hA3GCI0A §6E9G 0ROCATACAT SGEGEL GAGYLACTEgt cage
gggt gt t ggc gggt gt cggg gcgcagccat gagrcagt ca cgtagcgatba gcggagt gta
tactggctta actatgcggc atcagagcag attgtactga gagtgcacca tatat gcggt
Eﬁggé?d&b@t Pxxdgettcct
atca gctcact caa
gLgagcaa
ccat aggc
t ccgeccecce tgacgagcat cacaaaaat ¢ gacgct caag tcagaggt gg cgaaacccga
caggactéhaAéag&ﬂaééaqﬂgcﬁyxMété@ﬁc%hgaabdﬂ@ ket Egp gegcMetetSeet gt t ¢
@ gtccg cctttcted® ttcgggaage gt g§lgettt

ctcat aggl L pR69610A0%Hat Gl 6agllenCAYT @8 A9QL £ LegChecr@dagqt gggct
gt gt gcacga accccccgtt sgagcccgacc gctgcgectt at ccggtaac gatcgtcttg
agt ccaaccc ggtaagacac gacttatcgc cactggcagc agccactggt aacaggatta

cacat gcagc

agcgd
200332083C
ged ggcgttt t

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

gcagagc@thggaWﬁi?936“@9@@%@&@&@&3?%?é@@gﬁﬁ~g@g@ﬂgqg%tAhaéﬁacggct 2940

Glu Leu Val Asn Pro Asp Val Val Gln Asp Val
115 120

Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr
130 135

Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro
145 150 155

Leu Gly Ser Thr Ser Pro Val Trp Trp Asn Ser
165 170

Ser Gly Gly Arg Met Ser Asn Leu Leu Thr Val
180 185

Ala Leu Pro Val Asp Ala Thr Ser Asp Glu val
195 200

Asp Ala Ala Thr
125

Glu Arg Pro Arg
140

Val Glu Gly Thr
Ala Asp Ile Gln
175

His Gln Asn Leu
190

Arg Lys Asn Leu
205

SUBSTITUTE SHEET (RULE 26)

Ala

Ala

Glu

160

His

Pro

Met



acact agaag gacagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa 3000
gagttggtag ctcttgatcc ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt 3060
gcaagcagoeO gu¥ds3argcgc agaaaaaaag gatctcaaga agatcctttg ateCT/EPE@I@120
cggggt ct ga cgctcagt gg aacgaaaact cacgttaagg gattttggtc atgagattat 3180
caaaaaggat cttcacctag atccttttaa attaagpatg aagttttaaa tcaatctaaa 3240
gtatatatga gtaaacttgg tctgacagtt accaatgctt aatcagtgag gcacctatct 3300
cagcgat 83 Mett Bt PegtAspcArT Gat ay at Py Segdd B dhr cipglyadietaact a 3360
cgat acggga 2gfgctt acca tct ggééeca gtgctgcaat &4t accgcga gacccacget 3420
caccggcioe agag st %Eacygc% 3BACG-AULAICCAY ARNYQL AURTAEHGIMAAT! O 3480
gtcctgcasse tttatccgcec tcead ccagt ctattaatdsg ttgeccgggaa gctragagt aa 3540
gtagttcgcc agttaatagt ttgcgcaacg ttgttgccat tgctgcaggc atcgtggtgt 3600
cacgct cEc IgtstfffggtPé@grgci\%%:éﬂtlc%mg@hcé\ggt‘taé tondepdiwalagdegagtta 3660
catgatcccc catgttgt gc®‘@aaaaagcgg ttageéPlett cggtcctccg® cgttgtca 3720
gaagt aag{l ;9gceacagl gt a1, Lach GA L 9ot Ll 99¢ A0CRES goat yaatigtictta 3780
ctgtcatgcc atccgtagga tgcttttctg tgectggtga gtactcaagc aagtcattct 3840
gagaat agt g tatgcggcga ccgagttgct cttgcccggc gtcaatacgg gataataccg 3900
cgccacafayg Gagbac et dedadgt dét ot et Sggdda begfretiwmgPygdegaaaac 3960
t ct caaggat cttattgctg ttgagat cc®lgttcgat gt a accé8et cgt gcacccaact 4020
gat ot | cage RLoAL baglvh06aceRcl.! HCLI0GLY 20aRanaasqgaggocaaa 2080
at gccgcaaa sagagggaat a agggc@asac ggaaatgttg ag@f actcata ctcttccttt 4140
ttcaatatta ttgaagcatt tatcagggtt attgtctcat gagcggatac atatttgaat 4200
SUBSTI TVAE 2ASHEER CRULBUu2BY9 Wor (O/s49B8 2L PCELERD FBO0BQ AE] Tgrat t t agaa
aaat aaatda ataggggttc cgéttacatt tccccgaadd gtgccacctg 42660 aaattgtaaa
cgttaatglt p%ggiépa%%@tvéﬁﬂxcg%%@%ut hdd L9ltAa al.cag tA%gt c§‘3§gn tttttaacca
at aggccgaa atcggcaaaassscccttat aa at caagggaa tagaccga a3§l§,3 t agggt t gag
tgttgttcca gtttggaaca agagtccact attaaagaac gtggactcca 4440 acgtcaaagg
gcgaaaadur Igechad Gagdhegcld gheceuacliadde gda Trateactict L4bQOu aat caagttt
tttggggt cg aggt gcééga aagcact aaa t8tfgaaccct aaagggatdc 4560 cccgatttag
agcttga cgaacqt gagaaaggaa ag, 46 cgaaaggagc
G0acac Ah Taaa  srac R 0 R IR BTN caccegceqc
gcttaatgcg ccgctacagg gcgcgtccca ttcgcca 4727 <210> 17 <211> 4488 <212>
DNA <218sp Alyi fixchrap Msequendée K220re S22 FrgDliscLyptiegnlef VALt fi ci al
Sequence: Vé€tor pT7-VPCS <€4P0> 17 aaat caat %0 aaagt at at a t gagt aaact
tggt ct gaca gt t accaat trLaatca 6 aggcaccta tctecagecgat ctgtctattt
ot cat soh Thgh e & Aot ap g ey JBIUEACELA AEHAR0EAA S

Val Glu Arg Trp Ile Ser Val Ser Gly Val Ala Asp Asp Pro Asn Asn
405 410 415

Tyr Leu Phe Cys Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala
420 425 430

Thr Ser Gln Leu Ser Thr Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr
435 440 445

His Arg Leu Ile Tyr Gly Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu
450 455 460

Ala Trp Ser Gly His Ser Ala Arg Val Gly Ala Ala Arg Asp Met Ala
465 470 475 480

Arg Ala Gly Val Ser Ile Pro Glu Ile Met Gln Ala Gly Gly Trp Thr
485 490 495

Asn Val Asn Ile Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr
500 505 510

Gly Ala Met Val Arg Leu Leu Glu Asp Gly Asp Gly Ile Glu Gly Arg
515 520 525

Gly Ser Ala Trp Arg His Pro Gln Phe Gly Giy
530 535

SUBSTITUTE SHEET (RULE 26)



gt gt agat aa ctacgatacg ggagggctta ccatctggcc ccagtgctgc aatgataccg 180
cgagacccac gctcaccggc tccagattta tcagcaataa accagccagc cggaagggcc 240
gagcgcagawogi/gggsrct gc aactttatcc gcctccatcc agtctattaa ttpcT/geaayyo@d00
gaagct agag taagtagttc gccagttaat agtttgcgca acgttgttgc cattgctaca 360
ggcatcgtgg tgtcacgctc gtcgtttggt atggckg cat tcagctccgg ttcccaacga 420
t caaggcgag ttacat gatc ccccatgttg tgcaaaaaag cggttagctc cttcggtcct 480

ccgat cgtg é aagt aa gttggccgca gtgttatcac tcatggttat ggcagcactg 540
cat aatté gtcat gccatccgta agatgctttt ctgtgactgg tgagtactca 600
accaagtg 3 gﬁg@@‘ggsg&g&@tegcgg cgaccgagtt gctcttgccc ggcgtcaaca 660

cgggat aat a ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg aaaacgttct 720
t cggggcgaz>aact ct caag gatcttaccg ctgttgagat ccagttcgat gtaacccact 780
cgt gcacéé%\%a@? l@tt%ﬂ agclaltteﬂtﬂalaéﬂqeea@cazegtcgtttct gg gt gagcaaaa 840
acaggaaggc a88 ¢ gty VAaaaaaggga at aagggcga cacggaaatg ttgaatactc 900
atactcttggtttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga 960

t acat at tcx;&g@aw& atht & ggaaqat daqcagal-agaaq Licedegaacatdheecega 1020
aaagt gcegftaehgas gtgtigcagaaneceatigcat iakheatgr catdraacei agtaragat agg 1080

cgt at cacgetggtecrrverpctes twag*wttttamaggaia ecngaggagaaggcﬁt@gaqat tlt3§ 1140

at aat ct 65%C§Q§§§? aé'figgée t % ‘i’fthgtJ% %g gGaeic @4y 1200
FagaaaadilE P IRiD QAL LD §; ji s % ﬁ@?gga@a 1260
aaacaaa@a@ggage@@caggé@cg% gt&att%% Gbe 1320
tttttccga@aag:ghaa@bgg&ctbsa@a@g@gtegtﬁgawﬁﬁ aaaa:tggectgi eaiectatceaagMgo 1380

agccgt agNa ma;@twcaata@gaamatet «'g:tcagtiaagg g@@pa@aﬁng@ttqtggaq:t‘s 1440

taatcct ‘f“’f} Fg %i‘ia ?g&?@& éE%%@t% 1500
ceagscolfi i g%;t @§ 14 P aaéé% 1260
agcccagé ggcgig ga@étg@cg caagehat gag 1620
aaagcQCea@gcgl@tﬁ@@@Qa&agggmaa’gﬁ:g@gwag@t@ Qﬁ)@@ W@t@%am@@@ 1680

gaacaggagascrgtgeacgayy agciattct@gaggmaa@ga etigguatat t:aataitagd:tc@t)g 1740

tcgggttgg ggg%%tg@? §§§ Q%ﬁ aga‘fqattﬁﬁ g %%ggge ;cga% 1800
gCCt at g a a :. a adac cC a.C 1860
ttgct cagalyd ?ég@&c %%t aachgte 9&999 1920

ttgagt gﬁgﬂtata@ﬁt@%gﬁégtﬁ‘zgﬁC@&al%tga@%aﬁm @még@gﬁgaﬁﬂ?ﬁ%ﬁﬁgggo 198
aggaagcygaetagagc gegtg @ty cygbattatut catcctt e g@ﬁc@tg&@canat¢a ¢aeo 2040
accgcat 6aeptarey épg??%?:géac%a@t:é% ICaT AR CEIFE € gt@ﬁ{ga gta 4ag0 2100

ccagt at g[g%lctgag? g L £Qcioseat Cﬁc‘;?qg?ﬁla %g 2160
caacacc gyl dgachcgee aggac gt ﬁ Eaacéa 3G 2220
ct gt gac@g&ag@tagg;ggg@g@aabgeagc@ttgzwggag@@ghg & aﬁ&g&@@égcacma@@cqggo 280
cgaggcctagratgatt agaactetotigatagatet ogaaaitt: aattaggadt griacikaiaggga 2340
gaccaca&é@c’fg:ttggfe@@Fb@ggag’aafaﬂcaatatcatat et agadtt gt@&gag%atmcagmaﬁ%\o 2400

t gacct cBERCE %1(96 1 2egedqg o 2460
atct gt agfgagccfig tattgggg% 5 y&%ﬁ%% L e&cgc%%ggg gj2520

gcggt ggggcfehal a,ga@@:a@ggta:ﬁﬁgggaagg@egggg@@@ g t%g*&tltt cr@icGeadd asgo 2
SUBSTI TERE: SHEET fRutdea26)aAE0 /a4 98R2 a XEHCERD L0080 ttgeccggate 1980
aagagctacc aactcttttt ccgaaggtaa ctggettcag cagagcgcag ataccaaata 2040
ctgtcettcet agtgtagccg tagttaggec accacttcaa gaactctgta gecaccgecta 2100
catacctecge tctgctaatc ctgttaccag tggctgectgce cagtggcgat aagtcgtgtc 2160
ttaccgggtt ggactcaaga cgatagttac cggataagge gcageggtceg ggctgaacgg 2220
ggggttcgtg cacacagccc agcttggagc gaacgaccta caccgaactg agatacctac 2280
agcgtgagcet atgagaaagc gccacgcttc ccgaagggag aaaggcggac aggtatccgg 2340
taagcggcag ggtcggaaca ggagagcgca cgagggagcet tccaggggga aacgectggt 2400
atctttatag tcctgtcggg tttegeccace tctgacttga gegtcgattt ttgtgatget 2460
cgtcaggggg gcggagecta tggaaaaacyg ccagcaacge ggecttttta cggtteectgg 2520
ccttttgetg gecttttget cacatgttct ttectgegtt atccectgat tctgtggata 2580
accgtattac cgcctttgag tgagctgata cegectcgeceg cagccgaacg accgagegca 2640
gcgagtcagt gagcgaggaa gcggaagagce gectgatgeg gtattttete cttacgecate 2700
tgtgeggtat ttcacaccge atatatggtyg cactctcagt acaatctget ctgatgeccge 2760
atagttaagc cagtatacac tcecgctatcg ctacgtgact gggtcatgge tgcgecccga 2820
cacccgccaa cacccegetga cgegecctga cgggcttgtce tgetccegge atccgettac 2880
agacaagctg tgaccgtctc cgggagectge atgtgtcaga ggttttcacc gtcatcaccg 2940
aaacgcgcga ggcagctgeg gtaaagectca tcagegtggt cgtgaagecga ttcacagatg 3000
tctgectgtt catccgegte cagetegttg agtttctcca gaagegttaa tgtctggett 3060
ctgataaagc gggccatgtt aagggeggtt ttttcctgtt tggtcactga tgeccteegtg 3120
taagggggat ttctgttcat gggggtaatg ataccgatga aacgagagag gatgctcacg 3180
atacgggtta ctgatgatga acatgccegg ttactggaac gttgtgaggg taaacaactg 3240

SUBSTITUTE SHEET (RULE 26)



52 acgagtcgga ttatgccctc tacgggggct cgtcttccga agacgacgaa cacccggagg 2640
tcccccggac gcggegtccecce gtttccgggg cggttttgtc cggeccecgggg cctgecgeggg 2700
cgcct ccgovoavemsgrt ggg t ccggagggg ccggacgcac acccaccacc gCceECTERgg®oad/60
ccccccgaac ccagcgggtg gegtctaagg cccccgecgge cccggcggcecg gagaccaccc 2820
gcggcaggaa atcggcccag ccagaatccg ccgcagg ccc agacgccccc gcgtcgacgg 2880
cgccaacccg atccaagaca cccgcgcagg ggctggccag aaagctgcac tttagcaccg 2940
cccccccaa@st@ée@:@é@ng@@at YFaec2ectygy @*gga@ttgctcapagc aadgecgtygt3éno 3000

t ct gcgce %a Egyggi@g&%"éggg% e &S Ceayet3ee0 3060
%35 o doary o o ge;ic% ﬁ%@

0
gggacatg gat Tl RETR LTS gf.ttt? £%§ %‘fi’éé 3120
t ccgegt ga@cg&gt@ Gegat Gg€ aaaasLchogld Q@Qﬁgz o3180
cagacgt ggtaxgoagyacgicagac geggcoa ceggngactey a@@@ag@dtctgc@@@@egﬁ cs@oo 3240
gccccacegecage a@(ga@ octgoe ceag ew cgm gdate t cagagegygeetyt’ecgo 3300

agggt acEHPGEE EYGas ECt&E g%&é@éa 3240 3360
gt ggcgg 9&%@@%? éi a’é §%§ Ei%éi §%a§ @é@o 3420
at gcaacgag;gtcga gagd cg%@ﬁatae@@:@&}bc t%é\g&gga t %@&9%@ 03

tttct gageacdoaees @g&ﬁ@@bg%dt@t’g&gaecgiﬂgﬁ:g&ﬁ:g gt Rgtgogc gcgcatget 3eao 3540
agtt gaatca(aaC@Ggg’aaHt:g*ngatat:cwgeafgicaa@qattga%a tepaucgepabtEtcet 4820 3600

at cttcaE9§a§§ @%; %g i 5%@29 t%ﬁgga am@:ggﬁg? ég%éé&o 3660

tgcttca % g@% % é 3720
gcgge gggécg%@e @g g é% %%gé o 3780

t cgaacgeascdagatd to@g@ﬁaéaggiafg@gidtc@aﬁa@%%@ mﬁa@@@ﬁht@@%@@@agm

at at acgt:aaachgg@cgatamtg?p opgatdapgot ¢attaaomy c@ioggt@aagtsgfattcagcctgaaao 3900

ttgccag ga*fgceé % ataa%acsﬁg%f‘ccc t%ﬁ gﬁc&ag@téﬁé@ 3960
ttggcag 4020
t aact aaagﬁcg@gt;&gag%g ggatta!qé %& %‘% G Cgﬁg@%@%% 0 4080

acct gttbtgcgaegg@tteag@cg&aaa@tggg&@ght ’gﬁt@:g@*gﬁﬁ @&@EQE’C&Cﬁa@@‘eﬁaQ@ ato 4
caact chgtanGE%m g@cagtttﬁcgaaqagamte% atﬁtgactﬁtaeaw@gegaaggo 4200

at gact ct gt-agcate g 28t & égmg@@fgé 80 4260
e OISO il a;ﬁ% il %ﬁ@ e 04550
at gt aaabaled-ghe o ded dy g5o 4380
gcct get g@*agb&@a&@gﬁg ce@ﬁ aetd@ga@eg:cgt@a&fcg ca:@ e&% gwagacmes@&agﬁo 4440

t cggt ggttegaagbgdliotatiowgat gakaagctt glagagasa dgagaatdy 4488 ccs@d G204 8 <211>
1125 <29ITDRAY @23&3’@0%%qqg@P%ﬁgQSe@ﬁféﬁ@@ngWstmsq@egs:epq: tiLeh of
Artificlafcosagiie et ITaeac &y ° CHULe QFo?CCégga%%ﬁcgﬁC@ﬁg% 5220

TATor oSt DTl b Mt o as G ) SO B

ttac cggtcgatge 5340
aacgagtgat gaggttcgca agaacctgat ggacatgttc agggatcgcc aggegttttc 5400
tgagcatacc tggaaaatgc ttctgtecegt ttgecggtcg tgggceggecat ggtgcaagtt 5460
gaataaccgg aaatggtttc ccgcagaacc tgaagatgtt cgcgattate ttetatatet 5520
tcaggecgege ggtctggecag taaaaactat ccagcaacat ttgggccage taaacatget 5580
tcatcgtcgg tccgggctge cacgaccaag tgacagcaat getgtttcac tggttatgeg 5640
gcggatccga aaagaaaacyg ttgatgccgg tgaacgtgca aaacaggctc tagecgttcga 5700
acgcactgat ttcgaccagg ttcgttcact catggaaaat agcgatcget gecaggatat 5760
acgtaatctg gcatttctgg ggattgetta taacaccctg ttacgtatag ccgaaattge 5820
caggatcagg gttaaagata tctcacgtac tgacggtggg agaatgttaa tccatattgg 5880
cagaacgaaa acgctggtta gcaccgcagg tgtagagaag gcacttagcc tgggggtaac 5940
taaactggtc gag 5953

<210> 16

<211> 4727

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: vector
pT7-TACS

<400> 16

atccggatat agttcctecct ttcagcaaaa aacccctcaa gaccegttta gaggccccaa 60

ggggttatgce tagttattgc tcageggtgg cagcageccaa ctcagettcece tttegggett 120
tgttagcagce cggatctcag tggtggtggt ggtggtgctc gagtgecggece gecaagettat 180
taaccaccga actgcgggtg acgccaageg ctaccacgac cttcgatacce atcgecatct 240
tccagcagge gcaccattge cectgtttea ctatccaggt tacggatata gttcatgaca 300
atatttacat tggtccagcc accagecttge atgatcteceg gtattgaaac tccagegegg 360

SUBSTITUTE SHEET (RULE 26)



<400> 18 atg ggc tac ggc cgc aag aag cgc cgc caa cgc cgc cgc ggc atg tcc 48
Mt Ay Tyr Ay Arg Lys Lys Arg Arg Gn Arg Arg Arg Ay Met Ser 1 5 10 15
aat tta ovQoHew3nta cac caa aat ttg cct gca tta ccg gtc gecT/gea/®660 Asn Leu
Leu Thr Val His Gn Asn Leu Pro Ala Leu Pro Val Asp Ala 20 25 30 acg agt
gat gag gtt cgc aag aac ctg atg gac atgottc agg gat cgc 144 Thr Ser Asp
G u Val Arg Lys Asn Leu Met Asp Met Phe Arg Asp Arg 35 40 45 cag gcg ttt
tct gag Q?&Fté&'{?éct CaaatC&t a??t%%@@ Ctt@%gtgtcﬁg aig@atGCFtQAI’a?OPhe Ser

(o tiesg” Sres T e

Au His Gﬁgﬁa %%E/ taf@&c C% gaé\zaa S Ti UTE SHEET
(RULE 265 ggg ag&@cﬁ Hokag ttg
aat aac d‘g@@tﬁﬁ&ah@ﬂ:c&&&gc@ﬁ@agﬂﬁg@c Sefactip agc&laac é@c@t&thy&oLeu Asn

Asn Arg dicystcjl'crqaaPctEtha‘otaAl aatﬁﬁtaecﬂ 5c8£baggaa gtgbggadc gtaitag¢dctggmogat t at

ctt cta attézt?tqactaac CQ% st@iptPre GrbcHASp g\,l%ﬁifi’cséfrd OTyr Leu
Leu Tyr Jéf 2 § IBF Uk gé%é‘ag?aaaC?%Q ﬁ@tﬁ caa cat
Ltg ggc k- {Rbaw ﬁ ﬂ‘% (e, g L @%OH' s Leu
Ay Hga&ij&a tt @@bt tg6@dgat s t@:@@t &Gt g%a@&ﬂ:gﬁcﬁn@ga CCa
agt gac cﬁlgtgmtatgettaggé@aﬂacatéﬂaéaad:dt Schrgghtg cﬁ‘s@tge@aya LcmatE’tcO:gé\r pelro Ser

Ser mghtqﬁa&tv%acaseqttgrlsgqcz@cws cggeapa
ﬁfc cat gg %ng ngai%l%z?%;i c a at
ﬂ@gi@ Ega AEBCE%@ % fge & a cge act
ttC dﬁ@ﬁa&éﬂaag ﬁtan Qag aaa de@Ya g P dtcAr sgbhr As
Asp ﬁtncg@lggM@gié&ctSegd:ﬁﬁg&cﬁO tgty@tﬁ:cﬁb@ abgo@agc a@iatagtmggaiuogc
gat ge?ttacizsgrtcgaﬁtgaeggc a95289cSpocteigtbet dGtactiwnt SercagesygAr
Ile Zﬁ@gac . a%gfgﬂﬁgtifGSg gfégg% Ctﬁ?ﬁgg&ﬂg Eﬁgc%ﬁc[tg gerrct ‘égzg ctg
Cgt g‘%tc@t (g %E cﬁcg g% % g@tac thGBIOeu Leu
et | @t tt@&gzc Aot Gtk ca&s?egs Ti4bca cgt

l e a@caa
gac chgtaigggtag@gabggﬂtt attﬁ:%@ccw gchieytAEg a\é&hadggSgASﬂgH:@tseIBOAl’ g Thr

Ca@qgteghwéaa gaa

cEy u Asn
£

ve 8
{ gﬂFga gl"‘}

p
tgc
dn

Ay CepgieagecMedtategr gEO5cRAFELIOSH tegtttcate

cagaaatccce
ggcccgettt
ggatgaacag
ctgcctegeg
ggtcacagct
gggtgttgge
tactggctta
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tcegecccecce
caggactata
cgaccctgee
ctcatagctce
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcece
gtcctgeaac
gtagttcgece
cacgctegte
catgatcccc
gaagtaagtt
ctgtcatgcec
gagaatagtg
cgccacatag
tctcaaggat
gatcttcage
atgccgcaaa
ttcaatatta

ccttacacgg
atcagaagcc
gcagacatct
cgtttcggtg
tgtctgtaag
gggtgtcggg
actatgcgge
gcacagatgc
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccccegtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcce
gattacgcge
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcegt
gggcttacca
agatttatca
tttatccgee
agttaatagt
gtttggtatg
catgttgtgc
ggccgeagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgcetg
atcttttact
aaagggaata
ttgaagcatt

aggcatcagt
agacattaac
gtgaatcgct
atgacggtga
cggatgcecgg
gcgcagcecat
atcagagcag
gtaaggagaa
tcggtegtte
acagaatcag
aaccgtaaaa
cacaaaaatc
gegttteecce
tacctgtcceg
tatctcagtt
cagcccgacc
gacttatcgce
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggeccea
gcaataaacc
tccatccagt
ttgcgecaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttget
aaagtgctca
ttgagatcca

ttcaccageg

agggcgacac
tatcagggtt

gaccaaacag
gcttctggag
tcacgaccac
aaacctctga
gagcagacaa
gacccagtca
attgtactga
aataccgcat
ggctgcggeg
gggataacgce
aggccgegtt
gacgctcaag
ctggaagctc
cctttctcee
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgcetgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgcett
ttgcctgact
gtgctgecaat
agccagccgg
ctattaattg
ttgttgccat
gctcecggttce
ttagctcecett
tggttatggce
tgactggtga
cttgeceegge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat

ggtatcatta
gaaaaaaccg
aaactcaacg
gctgatgagc
cacatgcagc
gceecgtecagg
cgtagcgata
gagtgcacca
caggcgctct
ageggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaage
cgttcgcetee
atccggtaac
agccactggt
gtggtggcet
gccagttacc
tagcggtggt
agatcctttyg
gattttggte
aagttttaaa
aatcagtgag
cccegtegtyg
gataccgcga
aagggccgag
ttgccgggaa
tgctgecagge
ccaacgatca
cggtceteceg
agcactgcat
gtactcaacc
gtcaatacgg
acgttettcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac

SUBSTITUTE SHEET (RULE 26)

cceccatgaa
cccttaacat
agctggacgc
tttaccgeag
tccecggagac
gcgegteage
gcggagtgta
tatatgcggt
tecegettect
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctectgttce
gtggcgettt
aagctgggcet
tatcgtcttg
aacaggatta
aactacggcet
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
35490
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200



atc
Hi s
gca
Leu
gtc
Ser
aga
Lys As
cgc
Al a
get
Lys As
cgt gt c
Val

Ser

cat att ggc aga acg
lle Ay Arg Thr

ctt agoovigy3ygg gta
Leu Ay Val

tct ggt gta get gat

y Val

aaagééi

gcc t@t;ggmagg@t@tﬁcdat btmaagﬁaa@cfdtceéﬁt Ggﬁaafabga@-tgﬁzg&@cﬁ:cgg@4 o4
Leu aGbtr@ayg | dmaPhea @ atAladcddu gt opegr betrddtead ycatadarc2? %5280
ataéﬁcig@aa@%gagtﬁgﬂlz
ga cai?@dl
G% SX*4T% 5%04
Ile 305 310 315 320

oE s

cﬂgébéﬂé

tti'c,ttt@I
g@ééc ?E‘Séf

Ay Ala Ala Arg

Lys
Thr

a%tggigg

aaa
Thr
act
Lys
gat

t¥a 9

p N@t

acg
Leu
aaa
Leu
ccg

TR

ka

ctg
Val
ctg
Val
aat

&9

Sia"’éiu

a Arg

A

gtt agc
Ser Thr
gtc gag
Gu Arg
aadlt ac

L

%R?

Gil o

dy

i

acc

Trp
ctg

sty
£ %

S5l

aiﬂ

s

VaI Ser

gca ggt
Ala dy Val
cga tgg att
Il e Ser
ttt tgc

Val

gta gag 672
G u 210 215 220 aag
t BCT/ER@/00hs0s Al a

225 230 235
cgg gtc 768
245 250

ke

I'le

240
Val
255
Arg
270
Arg
285
Al a

5 300 gcc
a Arg

SUBSTI TUTE SHEET (RULE 26) WO 01/49832 PCT/ EP01/ 00060 54 ccg gag atc atg
atg 1008 Pro Qu Ile Met A n
325 330 335 aac tat atc cqgt

caa get 3
Al a (Hy

< >

8tgg acc aat gta aat att
Thr Asn Val Asn Il e Val

aac ctg<g§§> agk ; 888 .8CaHadcHca atg gtg

Leu Asp Ser u Thr dy Ala Met Val

gat ggt<a2@>gaa ggt cgt ggt agc get tg
ign yoISAFtiMigiay éeswegﬂcw 356 360 365
o Gdn Phe Ay dy 370

Ay |le<éf

ggt taataa 1

<

<213> Aryhd giqal

gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggecgaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagtgccac
cgtatcacga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagett
aaagcgccac
gaacaggaga
tcgggtttceg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga
accgcatcag
ccagtatata
caacacccgce
ctgtgaccgt
cgaggcccag
gaccacaacg
tgacctcteg
atctgtacta
gcegtggege

s

Sequence <223> Description of Artificial
sequenc@aataditng dLigtarduas tgytpE Mtk HgtbAFSs St raplagy t4002.40

tctecagegat
ctacgatacg
gctcacecgge
gtggtecctge
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgecaca
aactctcaag
actgatcttce
aaaatgccge
tttttcaata
aatgtattta
ctgacgtcta
ggececcttteg
gaccaaaatc
caaaggatct
accaccgceta
ggtaactggce
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcececgaa
gcgcacgagg
ccacctctga
aaacgccage
gttctttect
tgataccget
agagcgcctg
atctgatggt
cactccgceta
tgacgcgcecce
ctcecgggage
cgattcgaac
gtttcecctct
ccgctceegtg
caccccgtcet
cctacagaca

ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccececatgttyg
gttggcegea
gccatcegta
gtgtatgcgyg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc
gaaaaataaa
agaaaccatt
tcttcaagaa
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaadgyg
gagcttccag
cttgagcgtce
aacgecggect
gcgttatccece
cgeccgecagec
atgcggtatt
gcactctcag
tcgctacgtg
tgacgggett
tgcatgtgtc
ttctgataga
agaaataatt
aagtcgggtce’
tcaggtatgg
cgctecgegece

gtc
Met
cgc
Leu
g cgt

Arg

cgttcatcca
ccatctggcece
tcagcaataa
gcctcecatcece
agtttgcgea
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg
attatcatga
ttaaaaggat
agttttcgtt
ctttttttct
tttgtttgece
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggctg
aactgagata
cggacaggta
ggggaaacgce
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
ttctecettac
tacaatctge
actgggtcat
gtctgcteecce
agaggttttc
cttcgaaatt
ttgtttaact
cgcgggaggt
cgagtcccga
agaggggcga

<210> 19

ctg 1056

340 345 350

Asn Tyr

Ile Arg Asn
ctg gaa gat ggc

cac 1104 Leu Qu Asp Ay Asp

tagttgecctg
ccagtgctgce
accagccagc
agtctattaa
acgttgttge
tcagctcegg
cggttagcetc
tcatggttat
ctgtgactgg
gctcttgece
tcatcattgg
ccagttcgat
gcgtttctgg
cacggaaatg
gttattgtcet
ttecgegeac
cattaaccta
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacggggggt
cctacagcegt
tccggtaage
ctggtatctt
atgctcgtca
cctggecttt
ggataaccgt
gcgcagecgag
gcatctgtge
tctgatgceceg
ggctgegece
ggcatccget
accgtcatca
aatacgactc
ttaagaagga
tcecgegegat
tagtccgeet
ggteccgttte

SUBSTITUTE SHEET (RULE 26)

actcccegtce
aatgataccg
cggaagggcc
ttgttgecgg
cattgctaca
ttcccaacga
cttcggtcect
ggcagcactg
tgagtactca
ggcgtcaaca
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttccecga
taaaaatagg
atcctttttg
tcagaccccg
tgctgecttge
ctaccaactc
cttctagtgt
ctcgetetge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
ggggggcgga
tgctggectt
attaccgcect
tcagtgagceg
ggtatttcac
catagttaag
cgacacccge
tacagacaag
ccgaaacgcyg
actataggga
gatatacata
gagtacgagg
gacacctccce
gtccagtacg

Sequence:

ccg cag ttc ggt
<211> 373

<212> PRT
DNA

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



Mt Gy Tyr Ay Arg Lys Lys
Leu Leu Thr Val
Ser AsQoE9s3Val
Al a Phe Ser
Trp Ala Ala Trp Q/s Lys

o av%igﬁg%ggf%

H sqd&i

Asn
Thr
Adn
Ser
Au
Leu
110
120
130
145
Leu
du
Ay

Ala

135 9¢49r-3A19a2 [aFs

g@d;@cat%gg %@c

AI’ g thefcdtetic gb@Et%@gZ@ﬁ:aa&BﬁTkJ&ﬂEEa@ﬂEE&cc(aﬁUb 26)5042204/49832

g

Hs Gn
Arg Lys
A u H's Thr

Arg
Asn
Asn

Leu As

Pac%é

@dbgaﬁ@y

Arg Gn Arg
Leu
Leu
Trp Lys

Pro Al a
Met Asp
Met Leu

n AsA2Arg

et

125 cctencg¥at d\zbt;cwg}}gﬁcyc@tbt&g@r gedargcddal cAsgucatg A_;spadkiaac&]azszﬁi u Arg
IgFgragl erageat WoacPecaras Aggcg’ﬁhpcmngmr%@ n Val
150 $85* 21669 %&Fai@&awcg@?‘iﬁgﬂsﬁg@@ﬁfc

ggggngcatggacgc

Ll Ead.

B

cé@%ﬁaé@ésa

Arg Arg G

Leu Pro Val
Met Phe Arg
Leu Ser Val
Lys Trp Phe

y

Met Ser
Asp Ala 20 25 30
ABQT/BPQL/008@® 40 45
Cys Arg 50 55 60
Pro Ala 65 70 75 80

i nl]

Gltﬁa%’g"scql 1848r g

dcd @&2%5

g@@%ﬁ

1510 15

85 90 95
00 105
er 115

Arg

eAIa
p Ay

PCT/ EPO EAQOBBO9T %?agg@glqpsgélqgeg@% N‘.@Fg?htcd_ sgdduttteweyadatSer 3PHP Ala Gy

A uI-21G 295

Val
T(rap I eaggg

u Phe an

Hs Arg

Leu Al a2

Met Al a

ac
cg

GCC

oG

g%g S %g@attgggpi

Thr Ser'tGi¢tda§UaS%Nbcﬁﬁuaaa2£ﬂh0265£q2790gﬁtggéﬂgag &1t g

S@?tcl_c

C%CCW %Cclgéﬁg VaPlQ@ u Arg

§§0/®g§a

@@ %éoAsn Tyr

r3Q8
QcaGaszlé\l a Thr

%@a@tw eCcgradlioy REcoBBI28E cthhaya yetAgpIfs FaBertcGrty 360M Arg Tyr

tée célg‘é‘é’

tcgaacgecac
atatacgtaa
ttgccaggat
ttggcagaac
taactaaact
acctgttttg
caactcgcege
atgactctgg
gagatatggc
atgtaaatat
gcctgetgga
tcggtggtta

<210>
<211>
<212>
<213>

18
1125
DNA

<220>
<223>

T4

tgatttcgac
tctggcattt
cagggttaaa
gaaaacgctg
ggtcgagega
ccgggtcaga
cctggaaggyg
tcagagatac
ccgegetgga
tgtcatgaac
agatggcgat
ataagcttat

caggttegtt
ctggggattg
gatatctcac
gttagcaccg
tggattteccg
aaaaatggtg
atttttgaag
ctggcectggt
gtttcaatac
tatatccgta
ggtatcgaag
cgatgataag

Artificial Sequence

Description of Artificial Sequence:

@tge?cagﬁg‘fﬁa?gst%%@%aaa

2ela it Baaral®

cactcatgga
cttataacac
gtactgacgg
caggtgtaga
tctctggtgt
ttgcegegeco
caactcatcg
ctggacacag
cggagatcat
acctggatag
gtcgtggtag
ctgtcaaaca

BasP 3

tgggc
cggtt
aacag
aaatagcgat
cctgttacgt
tgggagaatg
gaaggcactt
agctgatgat
atctgccacc
attgatttac
tgceegtgte
gcaagctggt
tgaaacaggg
cgcttggegt
tgagaatt

DNA sequence

coding for a fusion protein TATcreStrepTag

<220>
<221>
<222>

CDs
{1).

18
ggc tac
Gly Tyr

<400>
atg
Met

1

tta
Leu

aat
Asn

ctg
Leu

acg
Thr

agt
Ser

gat
Asp
35

ttt
Phe

cag
Gln

gcg
Ala
50

. (1119)

ggc cgce
Gly Arg
5

acc
Thr
20

gta
Val

gtt
Val

gag
Glu

tct
Ser

gag
Glu

aag
Lys

cac
His

cge
Arg

cat
His

aag
Lys

cgc
Arg

aat
Asn

caa
Gln

aac
Asn

aag
Lys

acc
Thr
55

tgg
Trp

Arqg

caa
Gln
10

cge cgc

Arg

cct
Pro

ttg
Leu
25

gca
Ala

ctg
Leu

atg
Met

gac
Asp

ctt
Leu

aaa
Lys

atg
Met

cge
Arg

cgce
Arg

ggc
Gly

tta
Leu

ccg
Pro

gtc
val
30

ttc
Phe
45

atg
Met

agg
Arg

tcc
Ser

ctg
Leu

gtt
Val

SUBSTITUTE SHEET (RULE 26)

gctctagegt
cgctgcecagg
atagccgaaa
ttaatccata
agcctggggg
ccgaataact
agccagctat
ggcgctaagg
ggagcecgege
ggctggacca
gcaatggtgce
cacccgeagt

tcc
Ser

atg
Met
15

gat
Asp

gca
Ala

gat
Asp

cgce
Arg

tgc
Cys

cgg
Arg

378
384

346
?2225@*3%?2” G209 Asp

0
0

3900
3960

402
408
414

0
0
0

4200
4260
4320

438
444
448

48

96

144

192

0
0
8



Pro Gu lle Mt Gn Ala Ay Gy Trp Thr Asn Val Asn Ile Val Met 325 330
335 Asn Tyr Ile Arg Asn Leu Asp Ser Qu Thr Ay Ala Met Val Arg Leu 340
345 350 weor/@ss2 Asp Ay Asp Gy Ile Au Ay Arg Ay Ser BCHREPoIoss0g Hi s
355 360 365 Pro Gn Phe Ay Ay 370 <210> 20 <211> 2055 <212> DNA <213>
Artificial Sequence <220> <223> Descréption of Artificial Sequence: DNA
sequence coding for fu3| on prot e| n VP22creSt rtepTa <220> <é%é> CDS
<222> (}§7.19203% 972 %aéﬁ Ped f%t at cg48gt ccg cgg
gag gtt%ggggggc 4812 Ve ? L@%%‘eﬁr gS g TEE/’S SPro Arg Gu Val
Pro Arg 1 5 10 15 gat gag tac gag gat ctg tac tac acc ccg fct tca ggt atg
gcg agt g96 ccAs@galgat Tatt &hal gAs prdireut tlyta Tagh Y <Ry ycgebgSeGt A vebkt Al a Ser
20 25 3@ludre @ht Ragtvadcfreésrdgar dec LeecTywegbewingde §or Gya cag aca cgc
144 Pro Asp Ser Pro F8r50 Asp Thr Ser A|9@ Arg Ay Ala LeQPGn Thr Arg 35 40

45 tcg, a ac tc at 192
Ser A QSEb ek Bchya O Ve SR coBne e §§§ R 28 acn 0 55 60
SUBSTI TUTE SHEET (1RhJLE 26) WD 01/ 49832 PCT EPO1/ 00016.@ 56 tat gcc ctc tac

ggg ggc tcg tct tcc gaa gac gac gaa cac ccg gag 240 . Tyr Ala Leu Tyr Qy
Ay Ser S&ercag AS% CH §°Pret Fag Ae%c 7Ot TETQEL Gre cé84cgg acg
cgg cgt H%%@rﬁt i éér% P@f’t gtarct @(?rdﬁé’ gs“lav}ﬁl 5 Arg Thr Arg
Arg Pro Val Ser Gy Al a Val Leu er Gy Pro é 95 ggg cct gcg cgg gcg
cCt ccgceg§at&CatPelqaal he€ Ggaa30g=24Gacaga 585 gc6d 94tPe&a Ay AnggzAla Pro

Pro ProLfs dlfg,gd detGRyg Sery Gy A@byLy&I alGagn 1GA iﬁoﬁ 314Gly Glu Arg

gca aaa cag gct cta geg ttc gaa cgc act gat ttc gac cag gtt cgt 480
Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr Asp Phe Asp Gln Val Arg
145 150 155 160

tca ctc atg gaa aat agc gat cgc tge cag gat ata cgt aat ctg gcea 528
Ser Leu Met Glu Asn Ser Asp Arg Cys Gln Asp Ile Arg Asn Leu Ala
165 170 ' 175

ttt ctg ggg att gct tat aac acc ctg tta cgt ata gcc gaa att gec 576
Phe Leu Gly Ile Ala Tyr Asn Thr Leu Leu Arg Ile Ala Glu Ile Ala
180 185 190

agg atc agg gtt aaa gat atc tca cgt act gac ggt ggg aga atg tta 624
Arg Ile Arg Val Lys Asp Ile Ser Arg Thr Asp Gly Gly Arg Met Leu
195 200 205

atc cat att ggc aga acg aaa acg ctg gtt agc acc gca ggt gta gag 672
Ile His Ile Gly Arg Thr Lys Thr Leu Val Ser Thr Ala Gly Val Glu
210 215 220

aag gca ctt agc ctg ggg gta act aaa ctg gtc gag cga tgg att tcc 720
Lys Ala Leu Ser Leu Gly Val Thr Lys Leu Val Glu Arg Trp Ile Ser
225 230 235 240

gtc tect ggt gta get gat gat ccg aat aac tac ctg ttt tgc cgg gtc 768
Val Ser Gly Val Ala Asp Asp Pro Asn Asn Tyr Leu Phe Cys Arg Val
245 250 255

aga aaa aat ggt gtt gcc gcg cca tct gec acc age cag cta tca act 316
Arg Lys Asn Gly Val Ala Ala Pro Ser Ala Thr Ser Gln Leu Ser Thr
260 265 270

cgc gee ctg gaa ggg att ttt gaa gea act cat cga ttg att tac ggc 864
Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr His Arg Leu Ile Tyr Gly
275 280 285

gct aag gat gac tct ggt cag aga tac ctg gec tgg tet gga cac agt 912
Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu Ala Trp Ser Gly His Ser
290 295 300

gce cgt gtc gga gec gcg cga gat atg gecc cge get gga gtt tca ata 960

Ala Arg Val Gly Ala Ala Arg Asp Met Ala Arg BAla Gly Val Ser Ile
305 310 315 320

SUBSTITUTE SHEET (RULE 26)



Cgc aca ccc acc acC gcc ccc €cgg gcc ccc cga acc cag cgg gtg gcg 384 Arg
Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr A n Arg Val Ala 115 120 125
tct aag @geEoDewB3myCg gCcC CCg gcg gcg gag acc acc cgc ggc apgr/apa/odsxd Ser
Lys Ala Pro Ala Ala Pro Ala Ala Qu Thr Thr Arg Gy Arg Lys 130 135 140 tcg
gcccag cca gaa tcc gcc gca ctc cca gaé4gcc ccc gcg tcg acg 480 Ser Al a
Gn Pro 5%gcma acc rt145 150 155 160
gcg cca p@gcsffb@li Gk 2asd 4 %@@r %rg @5@ ZQZ%CI%M g«ﬁ Ttg®s Aa
Pro Thr Arg Ser Lys TbﬁgPro ysoleu Ala Arg Lysskeu 165 170 175
cac ttt agc acc gcc ccc cca aac ccc gac gcg cca tgg acc ccc cgg 576 His
Phe Ser aFArtaAl atPraytPrer ASa PRrtoagsgaAl araPpos Bep dtw 9By ¢gArgrgl80L0E85 190
gt g gcc AggcTit Fl%%c‘gaéﬁl ¢Ge AfPcSed ;‘g@rg%y @é@ Péectc drégeeict g 624 Val
Ala Gy Phe Asn Lys Arg Val Phe Cy a Ala Vval g Leu 195 200 205
gCY gCC ALUgLAbafCiycCok aLe [CIgfelygfl&Cag GhE é&gtﬁg%g@t&act Co®42 Aa
Al a Met 1HiSGIAl aspralyMeép Allg AleacMalcl@ axglely Fep AspTMetarSetis210 215 220 cgt
ccg cgc aca gaé5§aa gac ctc aac3glha ctc ctt ggc 3¢ acc acc 720 Arg Pro
Arg Thr Asp Leu Asm:G Leu Leu Gy Ile Thr Thr 225 230 235 240
atc cgc PgﬁgGl%c; @té’ Gé% J83"Fgc aaa aac ctg ctt cag cgc gcc aacti?88 Ile
Arg Val ThrsNa (]y Lys Asn Leu Leu G n Arg Ala Asn 245 250 255
gag ttg gtg aat cca gac gtg gtg cag gac gtc gac gcg gcc acg gcg 816 Qu
Leu Val Asn Pro Asp Val Val dn Asp Val Asp Ala Ala Thr Ala 260 265 270
act cga tct gcg gcg tcg cgc ccc acc gag cga cct cga gcc 864 Thr
Arg Giy Ala Ala Ser Arg Pro Thr Au Arg Pro Arg Ala 275 280 285
cca gcc 098> 126€: Rlial Cdef@hcLCC aga cgg ccc gtc gag ggt acc gag 912 Pro
Al a Ar g <Ses> AleacSart 1At @ Prot ATigi A GefliahcV¥al oM@ Beddeicdhr A u 290 295 300 ctc
gga tcc act agtimrdogty fuggon ggobsn TXicrggaregpdtgatc cag cac 960 Leu Ay
Ser Thr %éo Val Trp Trp Asn Ser Ala Asp Ile An H's 305 310 315 320
SUBSTI T = L 01/4983 /EPOl/OOO t ggc ggc cgc
atg tcc aat ttaycggwagr;%av]pac%rc zrgzﬁlot ?%@Ogg M%g s
Asn Leu Leu Thr Val His Gln Asn Leu Pro Ala Leu Pro Val Asp Rla
20 25 30
Thr Ser Asp Glu Val Arg Lys Asn Leu Met Asp Met Phe Arg Asp Arg
35 40 45
Gln Ala Phe Ser Glu His Thr Trp Lys Met Leu Leu Ser Val Cys Arg
50 55 60
Ser Trp Ala Ala Trp Cys Lys Leu Asn Asn Arg Lys Trp Phe Pro Ala
65 70 75 80
Glu Pro Glu Asp Val Arg Asp Tyr Leu Leu Tyr Leu Gln Ala Arg Gly
85 90 95
Leu Thr Val Lys Thr Ile Gln Gln His Leu Gly Gln Leu Asn Met Leu
100 105 110
His Arg Arg Ser Gly Leu Pro Arg Pro Ser Asp Ser Asn Ala Val Ser
115 120 125
Leu Val Met Arg Arg Ile Arg Lys Glu Asn Val Asp Ala Gly Glu Arg
130 135 140
Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr Asp Phe Asp Gln Val Arg
145 150 155 160
Ser Leu Met Glu Asn Ser Asp Arg Cys Gln Asp Ile Arg Asn Leu Ala
165 170 175
Phe Leu Gly Ile Ala Tyr Asn Thr Leu Leu Arg Ile Ala Glu Ile Ala
180 185 190
Arg Ile Arg Val Lys Asp Ile Ser Arg Thr Asp Gly Gly Arg Met Leu
195 200 205

SUBSTITUTE SHEET (RULE 26)



Ser
gca
Leu
gac
Met
ctt
Leu
aaa
Trp
t at
Leu
ggc
Adn
gac
Ser

Leu Leu Thr Val

agt gat gag gtt
Asp Gu Val Arg
gcg ttt tct gag

Hi s
cgc
Lys
cat

Adn
aag
Asn
acc

Asn
aac
Leu

tgg

Leu Pro
ctg atg

Ay
tta
Pro
atg
Phe

Gy Arg Met Ser Asn
ccg gtc gat gca acg
Vab 0Re983Al a Thr Ser
ttc agg gat cgc cag
Arg Asp Arg Gn Ala Phe Ser AgsHi s Thr
tg tcc gtt tgc cgg tcg tgg gcg gca tgg tgce
Ser 1talbiieyEleaftdy Ser9 Thip LAEAIA & TVl Ges T
tgg ttt**dcc gca gaa cct “gda gat gtt cgc
PherPx oAl feGskr At & ¢ vASPraky A1QuABR W akgUrdey; 383,390
ctt2emag gcg cgc ggt et@ gca gta aaa agds atc cag caa caupttg
@n Ala Ar Leu Ala Val Lys Thr Ile An @n H s Leu 405
cagVet a?‘eéagliatv@l e Bar Acyt Preghsn @éng@g Bty PéeaFY@gérq:éfalagt
Leu Asn Met Leu H Arg Arg Ser G%°Leu Pro Arg Pré°Ser 420
agCA%tLygeAsrg%Ryt\Faq &10 ;GLtpAt gengxgaclgg §é1c ctHa,228. Jad, aac
a Val SeesolLeu Val Met Argefrg Ile Arg Lys;7d u Asn 435
gat gcc ggt gaa' cgt gca aaa cag get cta gcg ttc gaa cgc act
Al arAty Pyl he%ﬁguﬁla( Lys PORGIA &ld br Alig Phe Lel UL 1Ar §y:TI8ly 450
gac cag gtt’tgt tca ctc at aa aat agc gat
G nAi@'lLyArﬂspS%Ep NF}% Ggl%r‘%s@ Jis%'éu%}a 'ﬁ[:;g SQZSGJ. Hlsd'gérdjo
ata cgteogat ctg gca ttt 2069 ggg att get aac acc ctg
Arg Asn Leu Al a Phe Leu Ay Ile Ala Tyr Asn Thr Leu Leu 485
at aA drgalafly gedé Abp) PavchsgletyPia o ¥t Gay Vatlcdex tleact
ulle Ala Arg Arg Val Lys ASP Ile Ser Arg TRFY500
ggt g t t g C gtt
&y Rt 2 Bl NG 1R Tt AR 2l
acc gca ggt gta gag aag gca ctt agc ctg ggg gta act aaa ctg
Al ahAg} WYVaIlSGIAHg [Aps Aba AspuSBefly dor Gly NMed MEhrvalysrd égu530
cga tgg att tcéélgtc tct ggt gt as
Tr pLL\.L Q‘:‘l§eﬂs %!Ly%srp 9_9’ IY@' Gl'?il élﬁgg'bé@/ E&pAﬁgr&‘rp ﬂrg His

355 365

aaa atg
Trp Lys Met 355
aag ttg aat aac
MeslAsHalA$Au370

Pro Gln Phe Gly Gly
370

<210>
<211>
<212>
<213>

20

2055

DNA

Artificial Sequence

<220>
<223> Description of Artificial Sequence: DNA sequence

coding for a fusion protein VP22creStrepTag

<220>
<221>
<222>

Cbs

(1)..(2049)

<400> 20

atg acc tct cgc cgc tce gtg aag tecg ggt

Met Thr Ser Arg Arg Ser Val Lys Ser Gly
1 5 10

ccg
Pro

gtt
Val

cgg
Arg

gag
Glu

cecg
Pro
15

cgce
Arg

tac
Tyr

gat
Asp

tct
Ser

tac
Tyr

tac
Tyr

gag
Glu

gat
Asp

ctg
Leu

tca
Ser

gag
Glu
20

acc
Thr
25

ccg
Pro

atg
Met
30

agt
Ser

ggt
Gly

gcg
Ala

tce
Ser
40

cct
Pro

cece
Pro

acc
Thr

gat
Asp

agt
Ser
35

ccg
Pro

gac
Asp

cta
Leu
45

cgc
Arg

cgt
Arg

aca
Thr

ggc
Gly

gce
Ala

cag
Gln

cge
Arg

tac
Tyr
60

tcg
Ser

cgc
Arg
50

tte
Phe

cag
Gln

gtc
Val
55

agg
Arg

cgt
Arg

ggc
Gly

gag
Glu

gtc
val

cag
Gln

gac
Asp

tcg
Ser

gat
Asp

gag
Glu

SUBSTITUTE SHEET (RULE 26)

Yet gat gat ccgf@at aac 1680 Val

48

96

325 330 335
1056 Al a

MeCT/BROL/008605 350

1104 Asp
360 365
1152 Leu
375 380 cgg

gat tat ctt cta 1200 Arg Lys

395 400
1248 Tyr
410 415
1296 Gy
425 430
1344 Asp
440 445
1392 Val
455 460 gat

2€gc tgc cag 1440 Asp Phe

475 480
1488 Asp
490 495
1536 Arg
505 510
1584 Asp
520 525
1632 Ser
535 540 gtc
Gu

144

192



545 550 555 560 tac ctg ttt tgc cgg gtc aga aaa aat ggt gtt gcc gcg cca
tct gcc 1728 Tyr Leu Phe Cys Arg Val Arg Lys Asn Ay Val Ala Ala Pro Ser
Al a 565 WO o0b7432 SUBSTI TUTE SHEET (RULE 26) WD 01/49832 Peli/EP@1000&060 58
acc agc cag cta tca act cgc gcc ctg gaa ggg att ttt gaa gca act 1776 Thr
Ser @n Leu Ser Thr Arg Ala Leu Glu Gyslle Phe Au Ala Thr 580 585 590

cat cgat att tac ggc get aag gac tct ggt cag aga tac ctg 1824 Hi s
Arg Leu F@fmu ScAlE B f@ps@r @@ﬁ 0 Aoy ET 35951800 6o
gcc tgg Eg gga gcc 1872 Al a
Trp Ser Ay H's Ser Ala Arg VaI Gly Ala Ala Arg Asp NEt Ala 610 615 620 cgc

get ggagygttcdeccagateagcay gag catcotat e @ag gty g kggctdgggacegl1928s Arg Al a
dy Val V&krPro arPThr@uy hie BvetVed ﬁemIGéyaly (2 Y L?lapSe'IEhEl£2550630 635 640
aat gta aat att gtc atggr’ aac tat atc cgt9 aac ctg gat agt @aa aca 1968 Asn

Val AsngLlLe Yal Mt Asn Tyr LLe.Arg Letl ASP ¢ gr § 50 655
999 gcae@égﬁ@t gi—@gﬁg?ﬁ 6L Q) 1982 gabrd @agﬂty gat cab cix gt~2016 Gy
Ala Met Val Arg LewoLeu Qu Asp G yoAsp Ay IIe y Arg 660 665 670
ggt agc get tgg cgt cac ccg cag ttc ggt ggt taataa ,2055t Ay S%%R,{‘_\Ia Trp
Arg His¢ 75°980°C £33 (29223 ZEI>CHIBILI L2I2> <213>
Artifici a?c% g ghee’ < 3g%epr8rp‘r gloah P5P SKet 1 gglAr@’eaﬁjer%é DNA sequence

coding for a fu5| on protein VP220reStrepTag <400> 21 Met Thr Ser Arg Arg

Ser Val tkysaSegcddcpcRi@ Aeg o&hUgddabePryag Aldg ade &gt lOggtbagf\spald usTyr G u Asp
Leu Tyr S?erY'FhAldDrP@OSE,ﬂ@ Bey PEhyAlvbRlAGAU Sy P 25930y Pro I&sp Ser Pro Pro
Asp Thr Ser'3& g Arg Ay AlalBeu G n Thr Arg 145 40 45 Ser Arg G n Arg Ay

G u Val tA\E ggfhgagvaclca%a{l Ié’é g’A‘épgc(a;'I gtcs%ca'a@ga% ged ccéSgCGgOtcg acg 480

Ser Ala Gln Pro Glu Ser Ala Ala Leu Pro Asp Ala Pro Ala Ser Thr
145 150 155 160

gcg cca acc cga tcec aag aca ccc gcg cag ggg ctg gcc aga aag ctg 528
Ala Pro Thr Arg Ser Lys Thr Pro Ala Gln Gly Leu Ala Arg Lys Leu
165 170 175

cac ttt agc acc gcc cce ceca aac ccc gac gecg cca tgg acc ccc cgg 576
His Phe Ser Thr Ala Pro Pro Asn Pro Asp Ala Pro Trp Thr Pro Arg
180 185 190

gtg gcec gge ttt aac aag cgc gtce tte tge geec geg gte ggg cge ctg 624
Val Ala Gly Phe Asn Lys Arg Val Phe Cys Ala Ala Val Gly Arg Leu
185 200 205

gcg gee atg cat gec cgg atg geg get gte cag ctec tgg gac atg teg 672
Ala Ala Met His Ala Arg Met Ala Ala Val Gln Leu Trp Asp Met Ser
210 215 220

cgt ccg cgc aca gac gaa gac ctc aac gaa ctc ctt ggc atc acc acc 720
Arg Pro Arg Thr Asp Glu Asp Leu Asn Glu Leu Leu Gly Ile Thr Thr
225 - 230 235 240

atc cgc gtg acg gtc tge gag ggc aaa aac ctg ctt cag cge gce aac 768
Ile Arg Val Thr Val Cys Glu Gly Lys Asn Leu Leu Gln Arg Ala Asn
245 250 255

gag ttg gtg aat cca gac gtg gtg cag gac gtc gac gcg gcc acg geg 816
Glu Leu Val Asn Pro Asp Val Val Gln Asp Val Asp Ala Ala Thr Ala
260 265 270

act cga ggg cgt tct geg geg tecg cge cce acce gag cga cct cga gee 864
Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr Glu Arg Pro Arg Ala
275 280 285

cca gcc cge tee get tet cge cece aga cgg cce gte gag ggt acc gag 912
Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val Glu Gly Thr Glu
290 295 300

ctc gga tcc act agt cca gtg tgg tgg aat tct geca gat atc cag cac 960
Leu Gly Ser Thr Ser Pro Val Trp Trp Asn Ser Ala Asp Ile Gln His
305 310 315 320

SUBSTITUTE SHEET (RULE 26)



85 90 95

145 150

Pro Arg

Pro

Tyr Ala Leu Tyr Ay Gy Ser Ser Ser Qu Asp Asp Gu H's Pro Qu 65 70 75 80
Val Pro Arg Thr Arg Arg Pro Val Ser Ay Ala Val Leu Ser Ay Pro
Gy Pro Maorugg3Al a Pro Pro Pro Pro Ala Ay Ser Gy Gy Apar/@ryi/ooda0 105
110; ---- 11 Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr G n Arg Val
Ala 115 120 125 Ser Lys Ala Pro Ala M a Pro Al a Ala Gu Thr Thr Arg Ay
Arg Lysggl,go 135‘%51%0 EUBSTI éEJT éEH ET@ gUIEE 2 éﬁ /49832§PC'I1'/ EP01/ 00060
59 Ser AtaH, N A aL h a1 AsE %A ir er
155 160 Al %Pr oﬁ; Ser Lys Thr Bee Ala G n Gy a Arg Lys Leu
165 170 175 Hi s Phe Ser Thr Ala Pro Pro Asn Pro Asp Ala Pro Trp Thr
180 1859900 taVidy Ata gatysPhecAsIstLyar Apg Mal cRheafyrscAbtr Aka VaPs@y Arg
Leu 1952p03e20%° Ap AAPaAJI\?efthSser %gﬁul‘g ikt A &Y nvefe 8k Leu Trp Asp
Met Ser 210 215 220 "Arg Pro Arg Asp G u Asp Le °Asn G u Leu Leu Gy
Il e Thr gddiraeg22% 289 R35:240aq!dB Htgty’@-lga]g-héatv@tzc% LYy Lyss ASI’] Leu
Leu G na#s gieAl BheAshg A245a2561258.2Chne ket afal HASHhPropAsys Mat Val G n Asp
Val Asp Ala Al#5Thr Ala 260 2680270 Thr Arg G3¢5Arg-Ser Ala Ala Ser Arg
Pro Thr d % Ar Cgrggt Arg Al a 273}‘-’%’80 285 Pr Ot{él a Ar Se%t %ﬁ? 8355%@«
Ar g Argg_g g‘%ﬁ 2 gg %0 Sét>Pro Vval
Trp T b g e3 noEis 5 f E‘fy Gy Arg Met
Ser Asn Leu Leu Thr VaI Hs Gn Asn Leu Pro 325 330 335 Ala Leu Pro Val
Asp Al acFhraa®erggAspt Gog ¥ad gAn poltysaaAgnat logtt Mt 9aB4Gt345 3580 Aspo Met Phe
Ar g AspAN dvei FreAFPae Sixe Sk G P SLUTReP Tiep Ay ARRtTYZ5528660u365 Leu Leu
Ser Val 3%s Arg Ser Trp A%A Ala Trp Cys LS Leu Asn Asn 390 375 380
tat ctt cag gcg cge ggt ctg gca gta aaa act atc cag caa cat ttg 1248
Tyr Leu Gln Ala Arg Gly Leu Ala Val Lys Thr Ile Gln Gln His Leu
405 410 415
ggc cag cta aac atg ctt cat cgt cgg tecec ggg ctg cca cga cca agt 1296
Gly Gln Leu Asn Met Leu His Arg Arg Ser Gly Leu Pro Arg Pro Ser
420 425 430
gac agc aat gct gtt tca ctg gtt atg cgg cgg atc cga aaa gaa aac 1344
Asp Ser Asn Ala Val Ser Leu Val Met Arg Arg Ile Arg Lys Glu Asn
435 440 445
gtt gat gcc ggt gaa cgt gca aaa cag gct cta geg tte gaa cge act 1392
Val Asp Ala Gly Glu Arg Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr
450 455 460
gat ttc gac cag gtt cgt tca ctc atg gaa aat agc gat cgc tge cag 1440
Asp Phe Asp Gln Val Arg Ser Leu Met Glu Asn Ser Asp Arg Cys Gln
465 470 475 480
gat ata cgt aat ctg gca ttt ctg ggg att gct tat aac acc ctg tta 1488
Asp Ile Arg Asn Leu Ala Phe Leu Gly Ile Ala Tyr Asn Thr Leu Leu
485 490 495
cgt ata gcc gaa att gcc agg atc agg gtt aaa gat atce tca cgt act 1536
Arg Ile Ala Glu Ile Ala Arg Ile Arg Val Lys Asp Ile Ser Arg Thr
500 505 510
gac ggt ggg aga atg tta atc cat att ggc aga acg aaa acg ctg gtt 1584
Asp Gly Gly Arg Met Leu Ile His Ile Gly Arg Thr Lys Thr Leu Val
515 520 525
agc acc gca ggt gta gag aag gca ctt age ctg ggg gta act aaa ctg 1632
Ser Thr Ala Gly Val Glu Lys Ala Leu Ser Leu Gly Val Thr Lys Leu
530 535 540
gtc gag cga tgg att tcc gte tet ggt gta get gat gat ccg aat aac 1680
Val Glu Arg Trp Ile Ser Val Ser Gly Val Ala Asp Asp Pro Asn Asn
545 550 555 560
tac ctg ttt tgc cgg gtc aga aaa aat ggt gtt gece gecg cca tect gee 1728
Tyr Leu Phe Cys Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala
565 570 575

SUBSTITUTE SHEET (RULE 26)



Arg
395
405
420
Asn
Arg
Arg

Lys Trp She Pro Ala GQu Pro Gu Asp Val Arg Asp Tyr Leu Leu 385 390
400 Tyr Leu Gn Ala Arg Gy Leu Ala Val Lys Thr Ile Gn Gn H s Leu
410 MG 0A9835G N Leu Asn Met Leu Hs Arg Arg Ser Ay LerOorT/Brai/odo@ Pro Ser
425 430 Asp Ser Asn Ala Val Ser Leu Val Met Arg Arg Ile Arg Lys GQu
435 440 445 Val Asp Ala Ay Qu Affg Ala Lys Gn Ala Leu Ala Phe Qu
Thr 450 455 460

s e gt 570 G1Bdnel eyt ShBet bk o1/ ses, "

PCT/ EPO1/ 00060 66sdsp Il e Arg Asnsdseu Al a” She Leu gy I1e Ala Tyr Asn Thr

Leu
Ser
Lys
dy
Al a
Asn
Al a
Al a
Ser
Ser
Asn
Al a
Ay

Leu 485 490 495 Arglle Ala Qu lle Ala Arg Ile Arg VaI Lys Asp lle
Ar gSTth€9800- 95855 50 99325 Cﬁvgqﬁyt Arg UvBt 9qtegay |a@aHias Icke GL§2Arg Thr
ThrHJL Grvatsy 51% TB’?OGJS”Z BeSTHI® AP S@ryGl\Yafg%?ptfgLy%r APA Leu Ser Leu
Val Thr Lys Leu 530 535 5 (9 Val Qu Arg Trp lle Ser Val Ser Ay Val
ASPgAS RGBT €tASHa ASB a48co2Qt5GR: 868 gclVicd eYa e LNF oAk g Yaho Arg Lys
A yaMalrrpl serAbay Prie Ser AM aarb6®m1580y 375 ATEhrrSarspQidt eal Ser Thr Arg
Leu G@lﬁiy IIe Phe G uéAa Thr 580 5856890 His Arg Leu IIe Tyr Gy
Lys Asp Tyr Le 595 0 605 _Ala Trp Ser Hi s
A ot A sk sl g Eodeisieans £ A5y vl
e6 o GI u 383 640 Asn Val
IIe Val Met Asn Tyr IIe Arg Asn Leu Asp Ser G u Thr 645 650 655 Qy
Met 2afalgtArapt ettt levg @aaAsp Z;CAS pt Gay ¢ie &t reG ga 6606665 670
SerA#) é(aﬂrrgnAFbePgé ¥itoAep rFYSh NEiH @lsy bB75sBET P65 22 <211> 11

ggg gca atg gtg cgc ctg ctg gaa gat ggc gat ggt atc gaa ggt cgt 2016
Gly Ala Met Val Arg Leu Leu Glu Asp Gly Asp Gly Ile Glu Gly Arg
660 665 670

ggt agc gct tgg cgt cac ccg cag ttc ggt ggt taataa 2055
Gly Ser Ala Trp Arg His Pro Gln Phe Gly Gly
675 680

<210> 21

<211> 683

<212> PRT

<213> Artificial Sequence

<223> Description of Artificial Sequence: DNA seqguence
coding for a fusion protein VP22creStrepTag

<400> 21
Met Thr Ser Arg Arg Ser Val Lys Ser Gly Pro Arg Glu Val Pro Arg
1 5 10 15

Asp Glu Tyr Glu Asp Leu Tyr Tyr Thr Pro Ser Ser Gly Met Ala Ser
20 25 30

Pro Asp Ser Pro Pro Asp Thr Ser Arg Arg Gly Ala Leu Gln Thr Arg
35 40 45

Ser Arg Gln Arg Gly Glu Val Arg Phe Val Gln Tyr Asp Glu Ser Asp
.50 55 60

Tyr Ala Leu Tyr Gly Gly Ser Ser Ser Glu Asp Asp Glu His Pro Glu
65 70 ) 75 80

Val Pro Arg Thr Arg Brg Pro Val Ser Gly Ala Val Leu Ser Gly Pro
85 90 95

Gly Pro Ala Arg Ala Pro Pro Pro Pro Ala Gly Ser Gly Gly Ala Gly
100 105 110/

Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr Gln Arg Val Ala
115 120 125

Ser Lys Ala Pro Ala Ala Pro Ala Ala Glu Thr Thr Arg Gly Arg Lys
130 135 140

SUBSTITUTE SHEET (RULE 26)



<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic TAT protein <400> 22 Ala Ay Arg Lys Lys Arg Arg @ n
Arg Arg Ay@o1/49832 10 <210> 23 <211> 11 <212> PRT <213> ArcCT/EPai/mbeoSequence
<220> <223> Description of Artificial Sequence: synthetic TAT protein
SUBSTI TUTE SHEET (RULE 26) WD 01/498325%CT/ EPO1/ 00060 61 <400> 23 Tyr Ala
Arg Lys Al a Ar 1510 <210> 24 <211> 11 <212> PRT
<2%3>yA EGEf l@l ‘glr g%]uGech or éﬁg@ g% E)eﬁn‘;rﬁﬁ i“6R Of AFt i-ffcial Sequence:
synthetic TAT protein <400> 24 Tyr Ala Arg Ala Ala Al a Arg An Ala Arg Ala
15 10 Ax210» P> 623 1serllys €2122roPRIa <2133 vALEL L6 g Bgpguence <220> <223>
Description of Artifikddal Sequence: syfAfhetic TAT prot@ n <400> 25 Tyr Al a
Arg A aHf\é aPh'g\r gen.ArI‘grAAla é\nlroa Pé{)gAs'?\lr gro ]Asg Zgloa Pr<02:!'1‘9:g>> Tzhfws: Egoljé?:gll

180 185 190

Val Ala Gly Phe Asn Lys Arg Val Phe Cys Ala Ala Val Gly Arg Leu
195 200 205
[
Ala Ala Met His Ala Arg Met Ala Ala Val Gln Leu Trp.Asﬁ‘Met Ser
210 215 220

Arg Pro Arg Thr Asp Glu Asp Leu Asn Glu Leu Leu Gly Ile Thr Thr
225 230 235 240

Ile Arg Val Thr Val Cys Glu Gly Lys Asn Leu Leu Gln Arg Ala Asn
245 250 255

Glu Leu Val Asn Pro Asp Val Val Gln Asp Val Asp Ala Ala Thr Ala
260 265 270

Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr Glu Arg Pro Arg Ala
275 280 285

Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val Glu Gly Thr Glu
290 295 300

Leu Gly Ser Thr Ser Pro Val Trp Trp Asn Ser Ala Asp Ile Gln His
305 - 310 315 320

Ser Gly Gly Arg Met Ser Asn Leu Leu Thr Val His Gln Asn Leu Pro
325 330 335

Ala Leu Pro Val Asp Ala Thr Ser Asp Glu Val Arg Lys Asn Leu Met
340 345 350

Asp Met Phe Arg Asp Arg Gln Ala Phe Ser Glu His Thr Trp Lys Met
355 360 365

Leu Leu Ser Val Cys Arg Ser Trp Ala Ala Trp Cys Lys Leu Asn Asn
370 375 380

Arg Lys Trp Phe Pro Ala Glu Pro Glu Asp Val Arg Asp Tyr Leu Leu
385 390 395 400

Tyr Leu Gln Ala Arg Gly Leu Ala Val Lys Thr Ile Gln Gln His Leu
405 410 415

Gly Gln Leu Asn Met Leu His Arg Arg Ser Gly Leu Pro Arg Pro Ser
420 425 430

Asp Ser Asn Ala Val Ser Leu Val Met Arg Arg Ile Arg Lys Glu Asn
435 440 445

Val Asp Ala Gly Glu Arg Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr
450 455 460

Asp Phe Asp Gln Val Arg Ser Leu Met Glu Asn Ser Asp Arg Cys Gln
465 470 : 475 480

SUBSTITUTE SHEET (RULE 26)



<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: synthetic TAT protein <400> 26 Tyr Ala Arg Ala Ala Arg Arg Ala
Ala Arg AV@o01/49832 10 <210> 27 <211> 11 <212> PRT <213> ArcCT/EPai/mbeoSequence
<220> <223> Description of Artificial Sequence: synthetic TAT protein
<400> 27 Tyr Ala Arg Arg Arg Arg Arg A Arg Arg Arg 1 5 10 <210>/28
<211> 1 12> PRT BST) TUTE SHEET (RULE 2 01/ 49832 PCT/ EPO1/ 00060

<21§ &% %ﬁgq%iengeéffogl §§5 D& %\DBﬁh&nL "RPtificial
Sequence. synt het| c TAT protein <400> 28 Tyr Ala Ala Ala Arg Arg Arg Arg
Arg Argairglelrtr £0u R218ke 299 <RE1RrA960 Lys242> tDDSes2435 TARt i fi ci al
Sequence <220> <228> Descri ption 8% Artificial Sectiénce: vector

p CW- I- A <40 acagtc cagat at ac ttgacatt
gattattga% Gﬁggﬂ@?‘f% 0t gg? HC%cg]t:fg ?é%%%ggfrc% £ tdgt g?:‘b ahgcccat at a
tggagttccg cgttacat aa 120 cttacggt aa at ggcccgcc tggct gaccg cccaacgacc

cccgcccati MpacyiLaay aval86Llu alygaxigt aég skt macagwaaaﬂgcc@atmugggact ttcc
at t gacgt ca 2#0gggt ggac 240 535 540

Val Glu Arg Trp Ile Ser Val Ser Gly Val Ala Asp Asp Pré ‘Asn Asn
545 550 555 560

Tyr Leu Phe Cys Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala
565 570 575

Thr Ser Gln Leu Ser Thr Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr
580 585 590

His Arg Leu Ile Tyr Gly Ala Lys Asp Asp Ser Gly Gln Arg Tyr Leu
595 600 605

Ala Trp Ser Gly His Ser Ala Arg Val Gly Ala Ala Arg Asp Met Ala

610 615 620
Arg Ala Gly Val Ser Ile Pro Glu Ile Met Gln Ala Gly Gly Trp Thr
625 630 635 640
Asn Val Asn Ile Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr
645 650 655
Gly Ala Met Val Arg Leu Leu Glu Asp Gly Asp Gly Ile Glu Gly Arg
660 665 670
Gly Ser Ala Trp Arg His Pro Gln Phe Gly Gly
675 680
<210> 22
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence:synthetic TAT
protein
<400> 22
Ala Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg
1 5 10
<210> 23
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic TAT

protein

SUBSTITUTE SHEET (RULE 26)



tatttacggt aaactgccca
cctattgacg tcaatgacgg
t gggact t two o1/a881 ggca
cggttttgge agtacatcaa
ctccacccca ttgacgtcaa tgggagtttg ttttgYcacc aaaat caacg
aaat gt cgl@-agaact ccgc cccattgacg caaatgggcg gtaggcgt gt
gt ct at at@an0s agRICEL b STggCiAnch nagagAAE @63 ctgcttactg
attaatacga ctcactatag ggagacccaa gctgavdcta gacttaatta
t gagt act cc ctctcaaaag cgggcatgac ttctgcgcta agattgtcag
cgaggaggat,.tgatattca cctggcccge ggtgatgect ttgagggtgg
ctggtcagﬁg>a§gacaatct ttttgttgtc aagcttgagg tgtggcagge
gccat acagiz>t giagt gacat tgacatccac tttgectttc tctccacagg
cagggcggris>t Egdctatac segaagaagaa gaggaaggtg tccaatttac
ccaaaatttg cctgcattac cggtcgatgc aacgagtgat gaggttcgca
ggacatg atcgcc agqcgtirt cat acc

ttgccggf302§>a§§& %&n gg%gg 1 c‘tlta:L %%ecggy%%% gg?%‘ c
t gaagat gt t cgcgattatc ttctatatct tcaggcgcgc ggt ct ggcag
ccagcaaesdo>t tgggccage taaacat gct tcatcgtcgg tccgggetge
t gacagcavt Agetigot Roméle gt atg&dngEiggatedda aaagaaaacg
t gaacgt gcla aaacaggct c Pagcgttcga acgcat gat ttcgaccagg
cat ggaaaat -agcgat cgct gccaggatat acgtaatctg gcatttctgg
t aacaccgi@st yacgt at ag ccgaaattgc caggat cagg gttaaagata
t gacggt ggg>agnat gtt aa tccatattgg cagaacgaaa acgctggtta
t gt agagadg>gERt t agcc t gggggt aac taaactggtc gagcgat gga
tggtgtaﬁ@@>gﬁﬂgé¥égﬁasa®éﬁﬁﬁacct gttttgccgg gt cagaaaaa
cgcgecatg,geccaccagec agetatcaac tcgegecctg gaagggattt
t cat cgatihoabtACHORG 6F 2099aLda1 CELkeASATyATGRE RS LAY
acacagtgcc cgigegggag ccgcgcgaga tatggcccge getggagttt
gatcatgcgg ggtggtggct ggaccaat gt aaatattgtc at gaact at a
ggat agt >a ggcaa _t ggt gcgcect gctg ggcgat t agc
t aaat gat¥pg A&%d%@ gﬁ%@l ggﬁbﬁﬁﬁﬁﬁac%ﬁb E% ct cgagat cc
caataaaaga tcattatttt caatagatct gtgtgitggt tttttgtgtg

gggggaggcc agaatgaggc gcggccaagg gggaggggga ggccagaatg

agggggag@ﬁ»ca aatgacc ttgggggagg gggaggccag aat gaggcgc
accgagcte€gaatt cactgg ccgtcgtttt acaacgtcgt gactgggaaa

tacccaa§ % a%ﬁuggctt quggagatcc ccctttcgcecc agctggegta
ggcccgcacc gafc ccct% cCcaacagtt"gcgcagcct g aat ggcgaat
gcggt at ktdo>ct ccttacge atctgtgcgg tatttcacac cgcat at ggt
t acaat ctzs>t Bégatigcoy oatfagt fadglceagencegaytaet Lgdeda
SUBSTI TUTE SPEEFRI{RULE 26) WO 01/49832 PCT/ EP01/ 00060

cgggcttg;&bﬁggtcccggc atccgcttac agacaagctg tgaccgtctc

Tyr Ala Arg Ala Ala Arg Arg Ala Ala Arg Ala
1 5 10

cttggcagta
t aaat ggccc
gt acat ct ac

tgggcgt gga

cat caagt gt at cat at gcc
gcctggcatt atgcccagta
gtattagtca tcgctattac
tagcggtttg act cacgggg

<210>
<211>
<212>
<213>

27

11

PRT

Artificial Sequence

<220>
<223> Description of Artificial Sequence:

protein

synthetic TAT

<400> 27
Tyr Ala Arg Arg Arg Arg Arg Arg Arg Arg Arg
1 5 10

<210> 28
<211> 11
<212> PRT

SUBSTITUTE SHEET (RULE 26)

aagt acgccc
catgacctta

300
360

C aPQUERE0&H20

atttccaagt
ggactttcca
acggt gggag
gcttat cgaa
agcgt t gggg
tttccaaaaa
ccgegt ccat
ttgagatctg
t gt ccact cc
t gaccgt aca
agaacct gat
ttctgtcegt
ccgcagaacc
t aaaaact at
cacgaccaag
tt gat gccgg
ttcgttcact
ggattgctta
tct cacgt ac
gcaccgcagg
tttccgtctc

atggtgttgc

tt gaagcaac’

cctggtctgg
caat accgga

t ccgt aacct
cattaacgcg
aggcgcggat
cctt ggggga
acctt ggggg

gcccccgggt
accct ggcgt

at agcgaaga
ggcgcct gat
gcact ct cag
cacccgct ga

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

63 cgcgccctga

2640



cgggagctgc atgtgtcaga g.gttttcacc gtcatcaccg aaacgcgcga gacgaaaggg 2700
cctcgtgata cgcctatttt tataggttaa tgtcatgata ataatggttt cttagacgtc 2760
aggt ggcasvovt/sasgyggaa at gt gcgcgg aacccctatt tgtttatttt tcranaracmoads820

ttcaaatatg tatccgctca tgagacaata
aaggaagagt atgagtattc aacatttccg
LAcccagaaac
S5d3T ¢ Gaact
ttttcgcegmsgaagaacgtt ttccaat gat

ggt at t akzZa3>cgéaidigansh o€ ghgcdagialgsanehcggty Qe g arac

ttgecttogt, gtt
gt t gggt géélé céa

ftégg%]f

gaat gacttg gprgedract caccagtcac agaaaagcat
aagagaatja tggagtgctg ccataaccat gagtgataac

gacaacga JpAggagg@gggquggﬂﬁg%Eé%& C

aact cgccti gatcg
caccacgatg cctgt
t act ct agct tcccg
acttctgé c

gcgt ggot éi 9

agtt at ckacs-aggacdaggn dLeagacaac
gat aggt gcc tcactgatta agcattggta

ttagattgaa0>ttaaaacttc atttttaatt taaaaggatc taggtgaaga
t aat ct cat?paleardatter oft AEdgi e lgfeieret ¢eeet gagegt
agaaaagat ¢ aBHggdrttt Pttt gagatce tttttttctg cgcgtaatct

ttggg
agcaa

gcaac
ccttc
tatca

tgg
aat
cgg
ttg

gaccggagct

caacaac
t aat aga

ctggctg
cagcact

GEL LY
9@@900

gttgcgcaaa
ct ggat ggag
gtttattgct
ggggccagat
t at ggat gaa
act gt cagac

accctgataa atgcttcaat
tgtcgecctt attccctttt
gct ggt gaaa gt aaaagat g
ggat ct caac agcggt aaga
gagcactttt aaagttctgc

cttacggatg
act gcggcca
cacaacat gg
at accaaacg
ctattaactg
gcggat aaag
gat aaatctg
ggt aagccct
cgaaat agac
caagtttact

aat at t gaaa
ttgcggcatt
ct gaagat ca
tccttgagag
t at gt ggcgce
actattctca
gcat gacagt
acttacttct
gggat cat gt
acgagcgt ga
gcgaact act
tt gcaggacc
gagccggt ga
cccgt at cgt
agat cgct ga
cat at at act
tcctttttga
cagaccccgt
gctgcttgea

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020

aacaaaaaggscegccgctac cagcggtggt ttgtttgccg gatcaagagc taccaactct
tttt ccygaa-agtaes taggeicdsgagaagagacgcagatasta gaftactgicceaddtetagt gba
gcecgt agta@taggc@eamac@‘ggtgcaa@aact@attg&mcatcactg tmaatmc@ccgitt@geta;t geo
aat cct gFtrcgeh %é%m@?gcwgtwce gecaa Wésrécga feFadfe

aagacga s otace ggﬁ Qt‘fﬁfﬁg g%: 95 %%%\

gccecage &&aﬁ&gaﬂ@gg@g&g EYHOELK
aagcgcca@@ga@tts@waa&g@@ag@&aeg&aggmggé@h w@a%@cgaww@; agg
aacaggagagtmggac@agg@ma@etmmma@qmgggaaa@©ﬂ©'a@@hagmxﬁhtﬁkagaﬁmﬂgw

gtttea@ca@&éezt@ft a@gttCta a g@@fgttatﬁtttﬂgct 8 tapetesraagy g
cct at gga ggt g%‘ét t‘faééggi%c@ ‘ét‘t g’ggtt PC ggacgc

t get caC§ Qaattﬁg gtaccg gs&aggéiangg g&it é
tgagtgag@&mg@t@@Qget@ﬁggggg@ge&gm@aagﬂggg&g &g&ag@g@g t@ﬁﬁ.&ﬁgﬁg@
ggaagcgg@@gqatagmgd:agaaatttaeg@aaac@ggcmt@htm gm@gmt@gc:cgr@attmma
at gcach@(@t@aegfa@agg@aattFéc tgaetiopty FrIgtal 2aa

4080
4140
4200
4260
4320

4380
4440
4500
4560
4620
4680
4740
4800

t gt gagt €55 et :gabt I
gtt gt gt GARACELT da

acca

i

zgeee%%agg*‘c‘itpfa% : Cg

ccaa agit

cgccaagggz@cag@e&g%g th@%t:té};%%tgg&t%t %@ggﬁ%
<212> DhAg=<zyBey Abbtdgsiaal gdSequentegaataaccgg

tgaagatgtt
ccagcaacat
tgacagcaat
tgaacgtgca
catggaaaat
taacaccctg
tgacggtggg
tgtagagaag
tggtgtagcet
cgcgcecatct
tcatcgattg
acacagtgcc
gatcatgcaa
ggatagtgaa
taaatgattg
caataaaaga
gggggaggcece
agggggaggce
accgagctcg
tacccaactt
ggcccgcacce
gcggtatttt
tacaatctge

cgcgattatce
ttgggccagc
gctgtttcac
aaacaggctc
agcgatcgcet
ttacgtatag
agaatgttaa
gcacttagcc
gatgatccga
gccaccagcce
atttacggcg
cgtgtcggag
gctggtgget
acaggggcaa
cagatccact
tcattatttt
agaatgaggc
cagaatgacc
aattcactgg
aatcgcettg
gatcgcectt
ctccttacge
tctgatgceg

ttctatatcet
taaacatgct
tggttatgeg
tagcgttcga
gccaggatat
ccgaaattge
tccatattgg
tgggggtaac
ataactacct
agctatcaac
ctaaggatga
ccgcgegaga
ggaccaatgt
tggtgcgecet
agttctaggg
caatagatct
gcggccaagg
ttgggggagyg
ccgtegtttt
cagcacatcc
cccaacagtt
atctgtgegg
catagttaag

tcaggcgege
tcatecgtegg
gcggatccga
acgcactgat
acgtaatctg
caggatcagg
cagaacgaaa
taaactggtc
gttttgcegg
tegegeectg
ctctggtcag
tatggcecege
aaatattgtc
gctggaagat
ccgegtegac
gtgtgttggt
gggaggggga

gggaggccag
acaacgtcgt

ccctttegece

‘gcgcecagectg

tatttcacac
ccagcecccga

ccaa

aaatggtttc
ggtctggcag
tccgggetge
aaagaaaacg
ttcgaccagg
gcatttctgg
gttaaagata
acgctggtta
gagcgatgga
gtcagaaaaa
gaagggattt
agatacctgg
gctggagttt
atgaactata
ggcgattage
ctcgagatcce
tttttgtgtg
ggccagaatg
aatgaggcgce
gactgggaaa
agctggecgta
aatggcgaat
cgcatatggt
cacccgccaa

SUBSTITUTE SHEET (RULE 26)

et ggggggf%;g ?

mﬁ@caﬁil?

ccgcagaacce
taaaaactat
cacgaccaag
ttgatgccgg
ttegttcact
ggattgctta
tcteacgtac
gcaccgcagg
tttececgtcte
atggtgttge
ttgaagcaac
cctggtetgg
caataccgga
tcecgtaacct
cattaacgcg
aggcgcggat
cettggggga

accttggggyg
gcccecggagt

accctggegt
atagcgaaga
ggcgectgat
gcactctcag
cacccgctga

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740

1800

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

4860
0 4920

10/ 332



<220> <223> Description of Artificial Sequence: vector pCW-I-beta-pA
<400> 30 aaacagtccg atgtacgggc cagatatacg cgttgacatt gattattgac tagttattaa
60 tagt amOoBn#wsBL acggggtc attagttcat agcccatata tggagttccpcrgreizwadraa 120
cttacggtaa atggcccgcc tggctgaccg cccaacgacc cccgcccatt gacgtcaata 180
atgacgtatg ttcccatagt aacgccaata gggac®ttcc attgacgtca atgggtggac 240

tatttac c :d - ce..aagtacg 300
tat attgggg; ggggc@ ggﬁﬁtgé %%g&gct gg%tc gﬁ@g& ﬁéggg oG g%ac 766 300
tgggact&dﬁbgega@t bg@ﬁatgﬂa&am@g&eag&@tbﬂ@hea duagﬁcigait&a@t@ahg@icgm@ 420

ttttmtgagacacatmw yyga9y agegetety Etttavggoy-tabataowaadftd 480
ct ccacc’&féaﬁl? ggfa?é @%i t% tatc gg %@ggﬁt@& g% ‘a@‘%g g% 540
aaat gtc g g 600
gt ctat 64 flyg6LOGCE tac@ ggi g 660

. att aat aagage&@a@hﬁaagggga;gacmqat g;&t;g@cftttet aaagaﬁﬁctt@at taatgagggjct gg@g 720
SUBSTI T@@f@t@hﬁ@cg@wm&a%)ccvm@amwaacﬂ%@w KRG LS Q0B60actBA ttigags it cC

ct ct caa QF t?‘f'%: tﬁa%g’@?? tttﬁ@wa?aa%@sacagé atffaggat
ttgat at§ acee g E@C(? a Ctéﬁ(ﬁ;g;détg cagaa
aagacaa gf,ttcgi tgt_’,ﬁ caﬁfi dot gggaaag,g L gagat tig@g Srdcdalacact
t gagt gaﬁﬁca'&:@ﬂfgatzﬁﬂcjiﬁg acet atcaa& Jre6eAgd &tgfte&aa&t;cgcg% Btadzagggcggcec

gcaat t ccagcygget cgaamcgagcet Yttagaagcaaiagaa gaggtcagcardtdg@acct giagttt ac
ttt gacca%caawaégw?&cttq tC@gF‘t@@t@: Fé@t}@gé %@S%*ggt @agr@gqrtgit %accag
ccct gg

CGadt ggga §©act9 #at agega

caaggageiyf ggﬁ g %ggga ég%%%t %%‘Eg%%{i 260:q:004 0CqCt t

cgtt acc
t gcct ggtiattcccg@caccagaaagcggaagxgmgg@aagmtgg cﬁatcgga_giggcgag]aaaecgtalama cctga

QDQCQ

agaggccg%aae@aakeg&&ceté GEeaaGaty ttagggg?gage

ggccgat agteageTigt egraaetett chamatagey grtbe8tucacgecat ct a
caccaac aaeﬂaatcgw@gff%l f?ﬁé&g’f&’f Fﬁ%‘i‘%@&c c3 S?fﬁétg at ccgac
gggt t gt tﬁéb‘?ﬂtgi tla iéa@%ti 8 1. 4e il FO00E 0 4%9610909
aatt at t fddccgat@0e8ididgaed Qﬁg@ g Q,%ta%} ﬁg%@@e&gggggéeé@ tc0€3@ggt cgg

tt aCggCE@QCQa‘GﬂQtﬁgidggh’ng@gb&jc@@c@.tdtbg@ﬁﬁzbg agogeRittt tgthb2€acat azgycgccgg
agaaaac@g{caev’t—: @aat: togttepegIt taggagtagac gg eamqtat@gcraswjlagat agatca

ggat at gt LAty 99 E"l‘ ﬂ’EFgg act ac
ccacat CAHAeHATT] oy giza%@gﬁg ﬁe%%@g@ i @égt oo
ggaggct Q@.@t@ ieﬁaag ecefe e Q &y @

gag
ceCagit tettt
at ggcagg@tcgaamgeaggctt@mamcca@@gwg @tt@ggﬁggt go-ttaasdot at cga
t gagcgt ggrgtggttavgeryoate gmca(ﬁaag oyaacedt98dcgaatet¥gaaact

gt ggag g%ggg%?&%% F%g %@%ﬁg %&%‘E &c%gaztﬁ%ttacgﬁcgacgg

cacgct ggs GozC ggzat aaat gg
tctgctg &t@%%ﬁggg@@a@%% £<‘Q§a tgaetcta@%@;gg &EE@@.%QQ Qc ta 4920
1960

cgccaagcta gccegggeta gettgeatge ctgeaggttt

<210>
<211>
<212>
<213>

30

7332

DNA

Artificial Seguence

<220>

<223> Description of Artificial Sequence: vector

pCMV-I-beta-p2A

<400> 30

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte
cggttttggce
ctcecaccccea
aaatgtcgta
gtctatataa

attaatacga

atgtacgggce
ttacggggtce
atggcccgece
ttceceatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct
ctcactatag

cagatatacg
attagttecat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tgggegtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa

cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcetggeatt
gtattagtca
tagecggtttg
ttttggcacc

‘caaatgggcg

agagaaccca
gctgactcta

gattattgac
tggagttcecg
ccegeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gacttaatta
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tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccce
catgacctta
catggtgatg
atttccaagt
ggactttceca
acggtgggag
gcttatcgaa
agegttgggg

60

120
180
240
300
360
420
480
540
600
660
720



acgagcatca tcctctgcat ggtcaggtca tggatgagca gacgatggtg caggatatcc 2220
t gct gat gaa gcagaacaac tttaacgccg tgcgctgttc gcattatccg aaccatccgc 2280
t gt ggt acavogrsggsycgac cgctacggcc tgtatgtggt ggat gaagcc aarel/Epazmd340
cccacggcat ggtgccaatg aatcgtctga ccgatgatcc gcgctggcta ccggcgatga 2400
gcgaacgcgt aacgcgaatg gtgcagcgcg atcgt@atca cccgagtgtg atcatctggt 2460
cgct 9999%%&99@& eé%agggcggg&ga@t&%ﬁ%% Aotolakeoc J.9gal.caagl 2520
Ct gt Cat&lyohb&ACHEELG +HEYCRYE AP QS 80 96§ C&Re88LLa666 2580
at att at tiggteeegatgiatagegagegddgtatgaagacea geeetdweect: gehoigcoga 2640
aat ggt cwateaaa‘aaa@ agtt ttg eama@ttgg agdgac gtgecregot ‘gg@tceettCtCt €y 2700

Gtoagt el wfg%%% T e W s
gtcagta a 2820
aat at ga c@é gagé cGQ tggh %& ) &Qé&éétttgg&cc&%t: g 2880

acgat cg@t‘a&tgg&g:a{ gbagqrcaae ggtedggct Cctttct:g@&ga @ﬁgﬁ@@@ecgtq:aaw@@gmg@o 2940
tgacggaa@mgaaa@cagca@gca’gmgmatqcaq ceagidtgcg ddebatcrggot waabowatl 8zp 3000

aagt gac% ’aﬁ‘tééég ‘égg’g%?g%géc ég%?étcg 9@*6‘1 aggtt atgot &4 3060
cgct gga é : g% % C t % ? 3120
aacagt t % Eitr9each 8&&3;‘%’:51%%9 gﬁ £ 3180
cagt acgg@igg@g&@caasegcaa@gﬁga@@gtsaiggg@&ﬁga ﬁg@@@@ﬁ@aﬁg@bﬁa@ﬁ%@io 3240
ggcagcagigcgeceis bggeapcgaaadcgt R oglighgacyct dogegorgegodagttacygeesd 3300
t cccgcateeragakeadeairs cga@aig %aatgcgtché’aﬁt@ga §ngcaatt%ég@§ﬂat ?é@o 3360

ot sl sEEnt) CpMECEET E@’CE‘% §§E ficsas i £ 3220

t gacgccdor 3480
aagCgacggé&tﬁaééag%g@&g@@@gﬁ% thg@c CARgegTae HAd 9@&&9 Qacgﬂaga?eta aggo 3540
aggccgaags-gagegt tg@b@@cgﬁgt@@&b@:@g@&gﬂtamcb ﬁ@gbg@tgcgaagitgcic@atzom 3600
cgaccgctesrcgg @m a%geat aaaaz@e@qaéztgt ctqaitté gravddaeast 48¢0 3660

ggattgaf 95t é"t“i £ c o Cq 3720
Cgcatccgggﬁﬁg LEGHEEES % g&ﬁg gaga gg‘fﬁ o 0 3780
ggctcgg t{gg@ggegcc%g{@@@cga@&@%t: g%cg%@%&@% ga@tggé?&ﬁcé?aﬂagtt&i @@430 3840
gct gggatedacggeat bgt gaagag atagt@tadge ceggt eegt @igbt@@gagecm@aa;}ggnm 3900

t gcgct g;ﬁagae@tc%e a@aﬁt@&&@p@a@cgc@@at@ma @a@tgq,tcaéﬁo 3960

ccocanas S e

ACCC

acgcgga

act cct ggagyqe 64 ¢ag aaaattggg& Q@taéa&@gé g SQee8eiteOstdAceqid agg 4140
agt t ggt et hcgtgtL agaga ghyaat-aat gat t ¢ QEYCBGGTE ﬁagtsctt@@cea@tc@tﬁﬁccgm@ 4200
t aaggaaat@ag@atccfatcgg‘a‘ctatcagtqgaza%tézcac@@aamttg qqtgg yoettat £820 4260
ttttettfiEOEtIAE Egg @C&@g grrIactt t92

IPEER gtc E? ﬂabc 6%%%%@ 4320
acat caa agciac Al sadians Agr datas @t@&g G Tactoti b3 §§@ 4380
cgct at t addrgaeaaf cgehihckt gﬁbeétg;%t 8 acledgdat! egaaegteda9860 4

ggccgcgt@cg:gaaecj@gagaicgee@@ﬁg@cggt@t@@a@ma gateatdaat tcddaaaptaagato 4500
ct gt gt ges ggttmft ttw%?tgpgthataggwgg sl ozl w&gawagagt@@geggc@a@ 4560

SUBSTI T P26 aa\‘i‘\@?‘@% Eg‘Ff@FF‘ ERGELOTBG02 3240
ggcagc gtctggcg’gaaaacc gtgacgct ccccgcegeg tcccacgcca 3300

tcccgcatct gaccaccagc gaaatggatt tttgcatcga gctgggtaat aagcgttgge 3360
aatttaaccg ccagtcaggc tttctttcac agatgtggat tggcgataaa aaacaactge 3420
tgacgcecget gegecgatcag ttcacccgtg caccgectgga taacgacatt ggegtaagtg 3480
aagcgacceg cattgaccct aacgcctggg tcgaacgetg gaaggcggeg ggcecattace 3540
aggccgaage agcegttgttg cagtgcacgg cagatacact tgctgatgeg gtgctgatta 3600
cgaccgctca cgcgtggcag catcagggga aaaccttatt tatcageccgg aaaacctacc 3660
ggattgatgg tagtggtcaa atggcgatta ccgttgatgt tgaagtggeg agegatacac 3720
cgcatcegge geggattgge ctgaactgec agetggegea ggtagecagag cgggtaaact 3780
ggctcggatt agggccgcaa gaaaactatc ccgaccgect tactgecgece tgttttgacc 3840
gctgggatct gccattgtca gacatgtata ccccgtacgt cttccecgage gaaaacggte 3900
tgcgectgegg gacgcgcgaa ttgaattatg gecccacacca gtggegegge gacttecagt 3960
tcaacatcag ccgctacagt caacagcaac tgatggaaac cagccatcge catctgetge 4020
acgcggaaga aggcacatgg ctgaatatcg acggtttcca tatggggatt ggtggcgacg 4080
actcctggag cccgtcagta tcggecggaat tacagctgag cgeccggtege taccattacc 4140
agttggtctg gtgtcaaaaa taataataac cgggcaggcc atgtctgece gtatttcgeg 4200
taaggaaatc cattatgtac tatttaaaaa acacaaactt ttggatgttc ggtttattet 4260
ttttetttta cttttttatce atgggagecet actteccegtt tttecegatt tggetacatg 4320
acatcaacca tatcagcaaa agtgatacgg gtattatttt tgeccgetatt tctectgttcect 4380
cgctattatt ccaaccgetg tttggtctge tttctgacaa actcggeoctc gactctagge 4440
ggccgegteg acctcgagat ccaggecgecgg atcaataaaa gatcattatt ttcaatagat 4500
ctgtgtgttg gttttttgtg tgcettgggg gagggggagg ccagaatgag gcgeggeccaa 4560
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g9g99g9agggg gaggccagaa tgaccttggg ggagggggag gccagaatga ccttggggga 4620
gggggaggcc agaat gaggc gcgcccccgg gtaccgagct cgaattcact ggccgtcgtt 4680

t t acaacgiwO gt/¢ee1 ggga aaaccctggc gttacccaac ttaatcgcct tgrEeyERCIA006H740
ccccctttcg ccagcetggecg taatagcgaa gaggcgccgca ccgatcgecc ttcccaacag 4800
ttgcgcagcc tgaatggcga atggcgcctg atgcggtatt ttctccttac gcatctgtgc 4860

gt at t t 6860 RACEHS adbe-GhyCaAGEEtIGI30§RGABE Gy §644H0840CCaLALIt 4604920
agccagceggoacac Cugetyaggc aggcgoicggagigeggenit g@a&gggectﬁ gotedtget€owgo4980

gcat cc ét%caa@ag@cgéa @tqg tlg%?@@g@@gpc@@@gag@tc @tcagg@q;gitc@t 149405040
ccgt cat %Ccc,t @ a%gt gﬁ@ ggﬁggac tthg 1 g‘;t81085100
aat gtcagg %t%%iéadtcg 9@& 6L dodedd i ﬁ cdSo 5160
ggaacccel@cdgcbed éccrgt; a@aa&@gc@aé @@@@&& RfgeeBftecead &:%8@0@@0

t aaccct gattagatyg @tctagacaatgaaﬁﬁtghgagtaaaagga@@ﬁ gtaﬁg@géaatgatg@aamaé tstoe o 5280
cgt gt cgee@:tctattaect c,o@emcqctgpt Ewa@t eyt eoitan ca@qctcettgcttt@iaa@gc‘a 405340

s e e
at gagcaehtqgildyaaagkhe cg@t:a;ﬂt; GO caCaGcab bat, Egcgaccgg&faggg%@ao 520

gagcaacbe@ct@hega:@g@aéaaa@ac&g@tgﬁgaﬁawﬁ:g@@ig tgeddogady atetoageagiso05580
acagaaasgagsdictta acggedtggcattgacagt aagageadce t:acn ag¢q3¢tt‘gt§@ataai@©05640

at gagt ga‘f%?%aé‘ et %% %gtﬁﬁ cﬁtcttaécfbcgg é %g 8&5885700
cceoct{ EEiaL gg i gggé L g o
ct gaat gaaghdicat actasdy deaiecd GoRalacaasa, 5820

acgtt gcge@ga&aetﬁtttgaa@aaogg cm@@&t&:aet @’&htce&ga@ et@;aafc@ggg: @g&@c&@bh@wao 5880
gact ggat:g@a gakbacag gd;cmxiatcca ggyecc eatengget g§eo5940

tggttt abEFt ﬁaf &‘éﬁ’f%t g €’F cfaatacé%tt 50 6000
clooogeeil e @ i e tg? @@% 426060
act at gga agaa@fe@ atd 06120

t aact gt aagat@@aa@gatabgaaa(ttagaatcatgafcagcet gagagaga;@ atzitctaa:a@ﬂf,tta @caitu@t@ao 6180

tttaaaa gacttgcbta@ a@gtg:aac@ic'ataitat attaakoticay ta actattcecdtttaacys06240
gagtttt ‘%aata@a%t ée‘éfcttg ahalga ggﬁx ceetieregh 140 6300
cetttt tg g:t :ﬁg@% %g:;t a;égégig age?aaa aac acc ttat&'g& % 06360
gttt gt t Lgec 49 acet LIk ECHA agi-aat gteiiﬁé-g 248, 6420

gcgcagagageLpaad aﬁagﬁa&@tt@dtagt@tbambeﬁt ta@gﬁaa@ac atetdazaa9aa606480
t ct gt agtacotegecet agattaw@tt orgxtt:g¢tg:tgt aatatctigit taccagigygestigstcgeicage 06540
ggcgat ad ?gadcgﬁ t Cotakctégy %ﬂﬂaFC ae@%ﬁt’c a@%ﬁa&éwﬁgéa@ ge9 éégo 6600

cggt cgg 8‘6@@@@@%%998 1‘(?(??8% 606660
gaact gag L2cagtldda aa@ o C egicgg Q@S ag 06720
gcggacagg ggﬁﬁa@ﬁ@%@@ta&@gcﬁﬁgg &cgg@@@@gg@@ @@@a&‘é@@igﬁgc

gggggaaag@tum',tghgtgatgcttdgtcatagrtm@gcggt aggybtdem gecagetat @a&@jdggacgosgbo 6840

cgatttt gt f-ett@ t@q %ggé grroAgectatoys aatatybeagIeeHeEeyGEe0 6900

tttttacgg’fgé’tgac %i@g te g é%%g;ﬁ ‘f 85%559 Ffﬁ%ﬁ?ggc o %%F? géo 6960
cct gat t GEgh dragal adCEd dd é@g@&i@ ﬁti ﬁiﬁ § i@;&? §§ 7020
cgaacgaeg@aa&g@@@@%gaga@tcga@ 9886 tga903a Qt@@e}d’é 8&aago 71080

ccgcct cteg;gcctag@cgcagtt*gatgctmtctg@aicgtaaigge@gﬁig gmﬁ@g@amgggatﬁataes&:gaeo 7140
tttcacacag gaaacagcta tgaccatgat tacgccaagc tagcccggge tagettgeat 7320

gcctgcaggt tt 7332

<210> 31

<211> 72

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: primer

<400> 31

atgccatggg ctacggcege aagaagcgec gccaacgceg ccgceggeatyg tccaatttac 60
tgaccgtaca cc 72

<210> 32
<211> 25
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t ggaaagcgg gcagt gagcg caacgcaatt aatgtgagtt agctcactca ttaggcaccc 7200
caggctttac actttatgct tccggctcgt atgttgtgtg gaattgtgag cggataacaa 7260
tttcacacagogaamsengct a t gaccat gat tacgccaagc tagcccgggc t apCr/ERe#060320
gcctgcaggt tt 7332 <210> 31 <211> 72 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial é%quence: prinmer <400> 31 atgccatggg
ct acggcegp-aggaagcgcc gccaacgccg ccgcecggcatg tccaatttac 60 tgaccgtaca cc 72
<210> 322x21A>t 25 SUBSEHJ4i SHEET (RULE 26) WO 01/ 49832 PCT/ EPO1/ 00060 66
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequencé&22Qrinmer . <400> 32 tttcggatcc gccgcataac cagtg 25 <210> 33 <211>
34 <2125 DNReIFIBSIN Of f A4l cigdqBrAtcace < P28 <223> Descri ption of
Artificiajo-Seguence: primer <400> 33 tatatctaga ccatgggcta cggccgcaag aagc
34 <210bt3dacdd hacdtasd Iyt PNA <213> Artificial Sequence <22@> <223>
Description of Artificial Sequence: primer <400> 34 gctaccacga ccttcgatac
catcgccggfwt%gcagcagg cgc 43 <210> 35 <211> 38 <212> DNA

<211> 34
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 33
tatatctaga ccatgggcta cggccgcaag aagce 34

<210> 34

<211> 43

<212> DNA

<213> Artificlal Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 34
gctaccacga ccttcecgatac catcgecatc tteccageagg cge 43

<210> 35

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 35
taactagcgg ccgcatgtce aatttactga ccgtacac 38

<210> 36

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 36
tcgageggee gecatcgeea tcttccagea ggeg ) 34

<210> 37

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

SUBSTITUTE SHEET (RULE 26)



<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
primer <400> 35 taactagcgg ccgcatgtcc aatttactga ccgtacac 38 <210> 36
<211> 34 weBaUMs3DNA <213> Artificial Sequence <220> <223pCDeBeriopdti on of
Artificial Sequence: prinmer <400> 36(%cgagcggcc gccat cgcca tcttccagca ggcg
34 <210> 37 <211> 32 <212> DNA <213>"Artificial Sequence <220>

SUBSTI T3Pl ShERT: fRULE 26) « W2 Q11 42832, RCTHERRE/ 00060 67 <223> Descri ption
of Artificial Sequence: priner <400> 37 tatatctaga catatgacct ctcgccgctc
cg 32 <&PPp>3B8 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Descri pta"6hctioeAF i A PRTel Coe¥irdAte C9pri mer <400> 38 ttccgaagaé? gacgaaacac
c 21 <210> 39 <211> 32 <212> DNA <213> Artificial Sequence <220> <223>
Descriptdien o Artificial Sequence: primer <400> 39 tatattcgaa gcttattaac
caccgaactig>cgl 32 <210> 40 <211> 4847 <212> DNA

<212> DNA
<213>

<220>
<223>

<400> 38

Artificial Sequence

Description of Artificial Sequence:

ttccgaagac gacgaaacac c

<210>
<211>
<212>
<213>

39
32
DNA

<220>

<223>

<400> 39

‘Artificial Sequence

Description of Artificial Sequence:

tatattcgaa gcttattaac caccgaactg cg

<210>
<211>
<212>
<213>

40
4847
DNA

<220>
<223>

pGK-cre-pA

<400> 40

aggtggcact
ttcaaatatg
aaggaagagt
ttgcecttect
gttgggtgca
ttttcgecce
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagcect
acttctgege
gegtgggtet
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta

tttcggggaa
tatccgctca
atgagtattce
gtttttgecte
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgecagtgetg
ggaggaccga
gatcgttggg
cctgtagcaa
tcceggeaac
tcggccectte
cgecggtatca
acgacgggga
tcactgatta
ttaaaactte
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg

Artificial Sequence

Description of Artificial Sequence:

atgtgcgecgg
tgagacaata
aacatttceg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggetg
ttgcagecact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcce
cagcggtggt
tcagcagagce
tcaagaactc
ctgccagtgg

aacccctatt
accctgataa
tgtcgcectt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgcttttttg
gaatgaagcce
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttcetg
ttgtttgceg

-gcagatacca

tgtagcaccyg
cgataagtcg

primer

primer

vector

tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgce
cgccgcatac
cttacggatg
actgcggceca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatcet
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
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tctaaataca
aatattgaaa
ttgecggcecatt
ctgaagatca
tcettgagag
tatgtggcge
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
ccegtategt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgeca
taccaactct
ttctagtgta
tegetcetget
ggttggactc

21

32
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720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440



<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
vector pGK-cre-pA <400> 40 aggtggcact tttcggggaa atgtgcgcgg aacccctatt
tgtttatttwoonsmant aca 60 ttcaaatatg tatccgctca tgagacaat BCHERCHYatlaa
atgcttcaat aatattgaaa 120 aaggaagagt gfgagtattc aacatttccg tgtcgeccctt
attccctttt ttgcggcatt 180 ttgccttcct gtttttgctc acccagaaac gctggtgaaa

gt aaaagadgcgbgaagatcagaddd aggtigugl goagsgagt gggistoanat egaaataggaboes caac
agcggt agerrareki ga aged cotptiacge ot 9geg aa@gitcmmt@camtgaaga@agéa@t ttt

aaagt t ciHEIrat Eg YCI380 99 %Eéftgﬁé e t@Fg%féﬂg % &48¢ cqgt
Soccopebietal ) B0 Lol AR g%@agcg% it
ctt acggadid+g§aH0a6884ca48) acdagraaat Et%al:cgﬁﬁg gkgat aac
act gcggeoacacitgact ticitcbdd cogasaaeyatetgoageagtgacaggageiagectgaeitttg

cacaacatqpytggest Gatg{cgém) gcaamqv;gccqatcgg@ctg@gt¢<gggcmcgga@@gccgﬂaal9g<aagcc

at accaad¥jose CGBB ta@& TR a ‘a%t&&ét‘git L§8¢caaa
ciatt atioge 3 %g A g}é%ﬁ}%@égﬁ& L e
gcggat agag £<9§aagga<9&;a cldGko ﬁ@i}& g

gat aaat edFagagfC agh g a848€ ctgagtt@ggtcfgtaae@aggtaig@@ti&dg;cag&aﬁt:cggggg@agat
ggt aagccqzitggce@aglt autgicestd agagtqaatactmaaugacgchygaa@ggagw&actttatzgg@t gaa

cgaaat a %&% e’ﬁ g%t) | Fg%ﬁ?ct:‘é%étgg%atcét@j@aﬁ aa%rc? t¢agac
T sl am e
t aggt gagdA chegds caat BB E L CALO S AGCAAATLELr cgttc

cact gags@:taceggﬁgcage tgz_lys.a{l cgg@@@@agﬁtteg@@v%@g@dg%&a&tat g@élﬁlttﬁﬁgﬁ t2t5§c§ ttctg
cgcgt aatstttgatige ttyomct 20 GagacicRga aagag @t Cyrlyageageggtaggigd Rttt gccg
gat caag‘é%tt:%ﬁﬁgaa%%ﬁcg%%@CCF‘iatatgG‘ég%égcwaaacqmé?aﬁt@ag a [5329 ég@ﬂ acca

aat act gf? ngg C g gig{ g Zgg’&%a tgg;% caa cqtta %CEt icaccg
cct acat agt cg
t gt ctta@@agggg%fgggﬁdzgciééf%cg EE 91&3&85&2 6&5&%@9 t4§8 5

PCT/ EPO4¢Q0066xy chmg‘gaigagaﬁt@@@@ab@ﬁgg@g@a@wwb@%@%m 3ac@gggggt t
cgt gcacmtﬁw e‘%@é t aa@@agmac@w aa@@t apatatccBachgegt g

agctatg gﬁafg ‘i‘%&%@ ﬁgg E ‘thc aagcg
gcagggtg tg aé tagfrgaiﬁ &9@3 @t cttt
at agt cctgaals8ly cgg'g:gjctﬁ@gﬁgﬁa&‘afihstcgﬁat ttggag&ﬂttegggﬁgt& Ecﬁttgétat gg@@gt cag

gggggcggaagciﬁm acgtmagg@maamaamacmgcg@@ebﬁtaﬂct acggtbeccBggret ttt
gct ggcc?ctqg 9800 appeiteataty tﬁt“cagt??cﬂzatag FaQQ:t@e’etat a@@ftﬂcgggt éﬂ%&hcc ta
g

ttaccgc atgcigi%% gﬁ@&ggg a@(‘f@g@ﬁ cgagt
a aactace

cagt gagi 210 RO I R § 3 §8¢ ttgge

cgattcai c@ailB t@&@ﬁﬁg@ %gé@@gﬁ@@aﬁﬁbté @C&% Qg&%a gg5=agtgagegca

acgcaat taatg0dy ttttgagtt aggctwacs crlgbcagge acpegarggchtdagasgad Bvad gettc

ngCt(:thﬂtggﬁﬁﬂy tggtggcetgg accaatgtaa atattgtcat gaactatatc cgtaacctgg 3780
atagtgaaat aggggcaatg gtgcgcctgc tggaagatgg cgattagcca ttaacgegta 3840
aatgattgca gatccactag ttctagagct cgctgatcag cctcgactgt gecttctagt 3900
tgceagecat ctgttgtttg ccecteccee gtgecttect tgaccectgga aggtgecact 3960
cccactgtce tttcectaata aaatgaggaa attgcatcge attgtctgag taggtgtcat 4020
tctattetgg ggggtggogt ggggcaggac agcaaggggy aggattggga agacaatage 4080
aggcatgctg gggatgeggt gggctetatg gettctgagn nngaaagaac cagectgggge 4140
tcgagatceca ctagttctag cctcgagget agageggecg ccaccgeggt ggagetccaa 4200
ttcgccctat agtgagtegt attacgegeg ctcactggece gtegttttac aacgtcgtga 4260
ctgggaaaac cctggcgtta cccaacttaa tcgccttgeca gcacatccee ctttegecag 4320
ctggcgtaat agcgaagagg cccgcaccga tcgcccttece caacagttge gecagectgaa 4380
tggcgaatgg gacgegecet gtageggege attaagegeg gegggtgtgyg tggttacgeg 4440
cagcgtgacc gctacacttg ccagcgccet agegceccget cctttegett tetteoccotte 4500
ctttctegec acgttegeecg getttecceg tcaagetcta aateggggge teectttagg 4560
gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc 4620
acgtagtggg ccatcgccct gatagacggt ttttegecct ttgacgttgg agtccacgtt 4680
ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 4740
ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg agctgattta 4800
acaaaaattt aacgcgaatt ttaacaaaat attaacgctt acaattt J 4847
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<210> 41
<211> 22
<212> DNA
. <213> Artificial Sequence

SUBSTITUTE SHEET (RULE 26)



gttgtgtgga attgtgagcg gataacaatt tcacacagga
cgccaagcgc gcaattaacc ctcactaaag
cgaggt cgaxoggimsrgat a agcttgat at
cccaaggcag tctggagcat gcgctttagce
ggcctctggc ctcgcacaca ttccacatcc
gt ggccaebd>cgecgeccactt ctactcctcc
gcgt cot<ged> gpacyimgdoa datrgyabgtal gegogtaet corickagt ct cgt
agcaat ggaa gcgggt aggc ctttggggca

995158, 9a09¢t ggga aggggt gggt

agcaccgg

t
tccttcg:ﬁg

gggctcaggg g
aaaagcgcac gtctgccgcg ctgttctcct cttcctcatc

gct cgagytie> geccat gccc aagaagaaga

aaaatt tgeé>
acat gt t3

QCCQQtCQ g

§ ggfattaccg
g ttttetg
41 eaceas degtiitct g

ggcgge

gt cgat gcaa

aagatgk@@g>cgattatctt ctatatcttc
agcaacates> gggeeagcia aneat ytiict.6l aequécggt erizgggct gcca

acagcaat gc
aacgt gcd §
t ggaaaat 49 cO:
acaccctgtt
acggt gggag
t agagaaggc
gt gt agct ga
cgccat ct g
at cgat t gat
acagt gcccg
t cat gcaagc
at agt gaaac
aat gattgca
t gccagccat
cccact gt cc
tctattctgg
aggcat gct g
t cgagat cca
ttcgcect at
ct gggaaaac
ct ggcgt aat
t ggcgaat gg
cagcgt gacc
ctttctcgee
gttccgattt

acgt agt ggg

tgtttcactg
ggctcta

acgt at agcc
aatgttaatc
acttagcctg
t gat ccgaat
caccagccag
ttacggcgcet
t gt cggagcc
t ggt ggct gg
aggggcaatg
gat ccact ag
ctgttgtttg
tttcctaata
ggggt gggat
gggat gcggt
ctagttctag
agt gagt cgt
cctggegtta
agcgaagagg
gacgcgccct
gctacacttg
acgttcgccg
agtgctttac
ccat cgccct

gttat gcggc

ttcgaac
%%ggatatac
gaaatt gcca
cat att ggca
ggggt aact a
aact acct gt
ct at caactc
aaggat gact
gcgcgagat a
accaat gt aa
gt gcgcct gc
ttctagagct
cccctcececc
aaat gaggaa

ggggcaggac

gggctctatg
cct cgaggct

attacgcgcg
cccaacttaa
cccgcaccga
gt agcggege
ccagcgccct
gctttccccg
ggcacct cga

ggaacaaaag
cgaattctac
agcccggcetg
accggtagcg
cct agt cagg

Ctmﬁﬁggcgggc gcccgaaggt cctcccgagg

ggaaggt gt c
cgagt gat ga
agcat acctg
at aaccggaa

aggcgegegg

ggat ccgaaa
gcactgattt
gt aat ct ggc
ggat cagggt
gaacgaaaac
aact ggt cga
tttgccgggt
gcgccct gga
ct ggt cagag
t ggcccgcege
atatt gt cat
t ggaagat gg
cgct gat cag
gt gccttcct
att gcat cgc
agcaaggggg
gcttctgagn
agagcggccg
ct cact ggcc
tcgccttgea
tcgececttcce
at t aagcgcg
agcgcccgct
t caagctcta
ccccaaaaaa

aacagctatg

ct gggt accg

cgggt agggg
gcact t ggcg

ccaaccggct
aagtttcccc

gcggccaat a
ccgggggcag
cccggeattc
t ccgggect t
caatttactg
ggtt cgcaag
gaaaat gct t
atggtttccc
tct ggcagta

agaaaacgtt
cgaccaggtt
atttctgggg
t aaagat at c
gct ggtt agce
gcgat ggat t
cagaaaaaat
aggcattttt
at acct ggcc
tggagtttca
gaact at atc
cgattagcca
cct cgact gt
t gaccct gga
attgtctgag
aggattggga
nngaaagaac
ccaccgcggt
gtcgttttac
gcacat cccc
caacagttgc
gcgggt gt gg
cctttcgett

aat cgggggc
cttgattagg

gat agacggt ttttcgccct ttgacgttgg

SUBSTITUTE SHEET (RULE 26)

accatgatta
ggccccccct

2160
2220

agBChEP1(0060280

ct acacaagt
ccgttctttg
cagcaagct c
gcagat ggac
gcagctttgt
gctcagg??c
t gcacgc

t cgacct gca
accgt acacc
aacct gat gg
ctgtccgttt
gcagaacctg
aaaact at cc
cgaccaagtg
gat gccggt g
cgttcactca
attgctt
tcacgtactg
accgcaggtg
tccgtctctg
ggt gt t gccg
gaagcaact c
t ggt ct ggac
at accggaga
cgt aacct gg
ttaacgcgta
gccttct agt
aggt gccact
t aggt gt cat
agacaat agc
cagct gggge
ggagct ccaa
aacgt cgt ga
ctttcgccag
gcagcct gaa
t ggttacgcg
tcttcccttc
tccctttagg
gtgatggttc
agt ccacgtt

2340
2400
2460
2520
2580
2640

c 2700

2760
2820
2880
2940
3000
3060
3120
3180
3240

a 3300

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 4740
ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg agctgattta 4800
acaaaaat twoaneggspnaatt ttaacaaaat attaacgctt acaattt 4847 PEREDX/0H060<211> 22
<212> DNA <213> Artificial Sequence SUBSTI TUTE SHEET (RULE 26) WD 01/49832
PCT/ EPO1/ 00060 69 <220> <223> Descri?hion of Artificial Sequence: prinmer
<400> 4], catctccggg cctttcgacc tg 22 <210> 42 <211> 21 <212> DNA <213>
Artific !ﬂ'rg§quence <220> <223> Description of Artificial Sequence: priner
<400> 42 gcgatcggtg cgggcctctt ¢ 21 SUBSTI TUTE SHEET (RULE 26) WD 01/49832
PCT/ EPO1/ 00060 70 dCdains 1. Use of a fusion protein conprising (a) a
Si t e- specUsiecobliusimm mrdbeisecoimprisingnd  (b) a protein transducti on donain
(PTD) for_preparing _an _agent for inducing target gene alterations in a
living (2 @aﬁi?ﬁp&c'f&ﬂ R ecambingserdgmagniedd i vi ng organi smcarries at
| east o it | I Les said site-specific DNA reconbi nase
integra@ghaq@ﬁﬁgh?gﬁﬁﬁggﬁgﬁQQSEﬁégﬁb(ﬁﬁﬁé use of claiml, wherein the PTD
i s not [ ii t Faindyeshdr hS Y ; t he
V22 pr e g P BRe Sy b Vs aRas ¥ hing,
pr ot ei norgapisihsiorgcélh)cudturiet, ewhpeeinf saidONANge ongdnisas eadpiesi at eabt( bhea
protein transduction, dongin ({;ﬁ%{aeLng not , derived from Antennapedi a
and pr ePEMBIE reepagitiRn sikeg iglRitagspecificobiA regombinase integratad TAT
rotein; ' an agent for inducing target gene alterations
Tna 1 10T R Sy dhn ARG, “CurT Pd Tving

im a living €l culture, wherein said living organismcarries
at’ | east one

2. The use of claim 1, wherein the PTD is not derived from Antennapedia
and preferably is a PTD derived from the VP22 protein of HSV or from the
TAT protein of HIV.

3. Use of a fusion protein comprising

(a) a site-specific DNA recombinase domain and

(b) a protein transduction domain (PTD) being not derived from
Antennapedia and preferably being derived from the VP22 protein of HSV
or from the TAT protein of HIV

for preparing an agent for inducing target gene alterations in a living
organism or cell culture, wherein said living organism carries at least one
or more recognition sites for said site-specific DNA recombinase integrated
in its genome.

4. The use of claim 3, wherein the recognition sites for said site specific

recombinase is present within an endogenous gene or a transgene.

5. The use of any one of claims 2 to 4, wherein the TAT protein comprises
(i) the amino acid sequence YGRKKRRQRRR (SEQ ID NO: 10) or a mutant
thereof including

(ii) peptides having the amino sequences



or nore recognition sites for said site-specific DNA reconbi nase integrated
inits genone. 4. The use of claim3, wherein the recognition sites for
said sitaevepuedsBic reconbinase is present within an endopenspel/@aede or a
transgene. 5. The use of any one of clains 2 to 4, wherein the TAT -protein
conprises (i) the amino acid sequence’YGRKKRRQRRR (SEQ ID NO. 10) or a

01/ 49835 PekRERAREE0ESES 0 NRRERRGRRR (SEQ-1 D MO 22)  YARKARRONRR (SEQ | D
(SEQ 1 DD 28] VARHRARAE, 6D N0 27)  YAARRRRRRR (SEQ | D NQL 28) 1
pygferah{w ROARA(GEQ IDcNidsel)s  of one of the sequences shown in (i) or
(1) 200K B TS NG00 0, SLEI T 20, & herein the ve22
el cct o 1T IRRAARR (SECTIE N0528) R derived from Gre, Fip 4ot

r econbi MARGRRRRRHRRQS(HQ)EDGINQ;%W preferably is Cre having am no acids 15
to 357 of SEgID NO 2 or Flpe having amino acids 15 to 437 of SEQ ID NO

4. 8. ThA BRRER (6k€) 6D NOaR8%; 1 to 7, wherein the protein transduction
donai n béﬁfj usgp go B#]Qlél\l-ter_m' nal 'of the site-specific DNA reconbi nase
domai n. Yi5iee FAT RFOERIa GANsists B onetof Hhe skqueinteshshawatiai (1) or
transdugf) gpoydomain is fused to the site-specific DNA reconmbi nase domain
through a direct chem cal bond or through a |inker nolecule. 10. The use
of any one of claim9, wherein the linker nolecule is a short peptide
havi ngcé to 20, preferably 1 to 10 am no acid residues. WO 01/49832
PCT/ EPAA7 00W@0USE20f 1anyhenes efotlaims dhetof4 clehapeih tmelq,pmeb%%ﬁai d

. Th

fusion i urther conprise ddi tional functional sequences. e
use of %@bﬂs%s %%Q?'ﬁmtﬂgdfij&&ﬂ%&fcﬁﬁﬁ?ﬁq]ﬁ@t% sequence shown in SEQ

ID NCs: 2, 4, 6 or 8. 13. The use of ‘any one of clains 1 to 12, wherein the
living organismis a vertebrate, preferably a rodent or a fish. 14. A

met hod £.oifhendisei 0 gryeonet ef alaipns 1 tord, | Whadel AR SP"b&hric PNA
recombinase domain is selected from a recombinase protein derived from
Cre, Flp, ¢C31 recombinase, and R recombinase and preferably is Cre

having amino acids 15 to 357 of SEQ ID NO: 2 or Fipe having amino acids
15 to 437 of SEQ ID NO: 4.

8. The use of any one of claims 1 to 7, wherein the protein transduction

domain is fused to the N-terminal of the site-specific DNA recombinase
domain.

9. The use of any one of claims 1 to 8, wherein the protein transduction
domain is fused to the site-specific DNA recombinase domain through a
direct chemical bond or through a linker molecule.

10. The use of any one of claim 9, wherein the linker molecule is a short
peptide having 1 to 20, preferably 1 to 10 amino acid residues.



conprises admnistering to said |iving organism a fusion protein
conprising a site-specific DNA reconbi nase domain and a protein
transductwonvdsani n as defined in clains 1 to 12, _wherei PCHFAEP@/d0D& NQ
organismcarries at | east one or nore recognition sites for said site-
specific DNA reconbi nase integrated in7:ts genone. 15. A fusion protein
conpri si.ng _‘_a) a site-specific DNA reconbi nase donain as defined in clains
2 to 9 ldndThB) Usepebtanh anerafdalaiine 1deoalo, (WiBkeias sed i MShn Higtaid® 2
b) i t

to 9 p hded. that. when is the wild-type Flp or Cre then ( IS no
t he ful Fmﬂhgﬁg(fq{n%ﬁ%s %‘{'@?Orpaiffuﬂgvpn%.seﬂﬁ@nﬁ%i on of claim 15, wherein
the (PTD) is derived fromthe TAT protein of H'V. 17. A DNA sequence
coding for the fusion protein of claim15 or 16, said DNA sequence

pref eraBRy Thepuisei of tlatmsdquenngesh i : 7 11,
13, 18 apd/or 20. 18. A vectgr conpri g%Mr?g fpﬁm@ggﬁ?\%‘% té)ﬁe c%eﬁurﬁrﬁcﬁ WO
01/ 49835NPW) EPSEDABEN0s232,149, 6/0n8st cel | transformed with the vector of
claim 18 and/or conprising the DNA of claim17. 20. A method for producing
the fusion protein of claim15 which conprises culturing the transforned

host cel3, L ' ' FEVEY im.. 21. An .injectable
conposi t iBoﬂfhcefc)nu%rbrg?%g?ﬁgéﬁs@%ﬁﬂ%r%?g %y’agﬁgégpmghgi Iﬂ/m(gl FIRNPES 193 or
15 to 1eertebrate, preferably a rodent or a fish.

14. A method for inducing gene alterations in a living organism which
comprises administering to said living organism, a fusion pl;o;ein
comprising a site-specific DNA recombinase domain and a protein
transduction domain as defined in claims 1 to 12, wherein said living
organism carries at least one or more recognitibn sites for said site-
specific DNA recombinase integrated in its genome,

15. A fusion protein comprising
(a) a site-specific DNA recombinase domain as defined in claims 2 to 9
and

- (b) a protein transduction domain (PTD) as defined in claims 2 to 9

provided that when (a) is the wild-type FIp or Cre then (b) is not the full
length VP22 protein of HSV.

16. The fusion of claim 15, wherein the (PTD) is derived from the TAT
protein of HIV.

17. A DNA sequence coding for the fusion protein of claim 15 or 16, said
DNA sequence preferably comprising the sequence shown in SEQ ID

NOs:1, 3,5, 7,9, 11, 13, 18 and/or 20.

18. A vector comprising the DNA sequence of claim 17.
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19. A host cell transformed with the vector of claim 18 and/or comprising
the DNA of claim 17.

20. A method for producing the fusion protein of claim 15 which comprises
culturing the transformed host cell of claim 19 and isolating the fusion
protein. '

21. An injectable composition comprising the fusion protein as defined in
claims 1 to 12 or 15 to 16.



