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Modified Recombinase

The present invention concerns a fusion protein comprising a recombinase
protein, preferably the site-specific DNA recombinase C31-Int of phage ®C31,
and a peptide sequence which directs the nuclear uptake of the fusion protein in
eucaryotic cells, and the use of this fusion protein to recombine, invert or delete
DNA molecules containing recognition sequences for said recombinase in
eucaryotic cells at high efficiency. In addition the invention relates to a cell,
preferably a mammalian cell which contains recognition sequences for said
recombinase in its genome and wherein the genome is recombined by the action
of said fusion protein. Moreover, the invention relates to the use of said cell to
study the function of genes and for the creation of transgenic organisms to study

gene function at various developmental stages, including the adult. In conclusion,

‘the present invention provides a process which enables the highly efficient

modification of the genome of mammalian cells by site-specific recombination.

Background of the invention

The controlled and permanent modification of the genome of eucaryotic cells and
organisms is an important method for research applications, e.g. for studying
gene function, for medical applications like gene therapy and the creation of
disease models and for the design of economically important animals and crops.
The basic methods for genome manipulations by the engineering of endogenous
genes through gene targeting in murine embryonic stem (ES) cells are well
established and used since many years (Capecchi, Trends in Genetics, 5, 70-76
(1989)). Since ES cells can pass mutations induced in vitro to transgenic
offspring in vivo it is possible to analyse the consequences of gene disruption in
the context of the entire organism. Thus, numerous mouse strains with
functionally inactivated genes ("knock-out mice") have been created by this
technology and utilised to study the biological fuhction of a variety of genes
(Koller et al., Ann. Rev. Immunol., 10, 705 - 730 (1992)). More importantly,
mouse mutants created by this procedure (also known as "conventional,

complete or classical mutants"), contain the inactivated gene in all cells and
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tissues throughout life. Thus, classical mouse mutants represent the best animal
model for inherited human diseases as the mutation is introduced into the
germline but are not the optimal model to study gene function in adults, e.g. to
validate potential drug target genes.

A refined method of targeted mutagenesis, referred to as conditional
mutagenesis, employs the Cre/loxP site-specific recombination system which
enables the temporally and/or spatially restricted inactivation of target genes in
cells or mice (Rajewsky et al., J. Clin. Invest., 98, 600 - 603 (1996)). The phage
P1 derived Cre recombinase recognises a 34 bp sequence referred to as loxP site

which is structured as an inverted repeat of 13 bp separated by an asymmetric 8

| bp sequence which defines the direction of the loxP site. If two loxP sites are

located on a DNA molecule in the same orientation the intervening DNA sequence

is excised by Cre recombinase from the parental molecule as a closed circle
leaving one loxP site on each of the reaction products (Kilby et al., TIG, 9, 413~
421 (1993)). The creation of conditional mouse mutants initially requires the
generation of two mouse strains, one containing two or more Cre recombinase
recognition (loxP) sites in its genome while the other harbours a Cre transgene.
The former strain is generated by homologous recombination in ES cells as
described above, except that the exon(s) of the target gene is (are) flanked by
two loxP sites which reside in introns and do not interfere with gene expression.
The Cre transgenic strain contains a transgene whose expression is either
constitutively active in certain cells and tissues or is inducible by external agents,
depending on the promoter region used. Crossing of the loxP-flanked mouse
strain with the Cre recombinase expressing strain enables the deletion of the
loxP-flanked exons in the genome of doubly transgenic offspring in a prespecified
temporally and/or spatially restricted manner. Thus, the method allows the
analysis of gene function in particular cell types and tissues 6f otherwise widely
expressed genes. Moreover, it enables the analysis of gene function in the adult
organism by circumventing embryonic lethality which is often the consequence of
complete (germline) gene inactivation. For pharmaceutical research, aiming to
validate the utility of genes and their products for drug development, gene

. Inactivation which is inducible in adults provides an excellent genetic tool as this

mimicks the biological effects of target inhibition upon drug application.
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Since the first description of the concept of conditional gene targeting using the

Cre/loxP system in mice in 1994 (Gu et al., Science 265, 103-106 (1994)) this
method became increasingly popular among the research community and
resulted in a broad collection of genetic tools for biological research in the mouse.
More than 30 Cre transgenic mouse strains with various tissue specificities for
gene inactivation have been created, including several "deleter" strains which
allow to remove the loxP-flanked target gene segment in the male or female
germline (Cohen-Tannoudji et al., Mol. Hum. Reprod. 4, 929-938 (1998);
Metzger et al., Curr. Op. Biotech., 10, 470-476 (1999)). The need to characterise
the expression pattern of Cre mediated recombination in newly generated strains
stimulated the construction of a number of "Cre-reporter" strains which harbour
a silent reporter gene the expression of which is activated upon Cre-mediated
deletion (Nagy, Genesis, 26, 99-109 (2000)). Conditional mouse mutants have
been reported for about 20 different genes, many of them could not be studied in
adults as their complete inactivation leads to embryonic lethality (Cohen-
Tannoudji et al., Mol. Hum. Reprod. 4, 929-938 (1998)).

Great efforts have also been made to control the expression of Cre recombinase
in an inducible fashion in mice. After the first demonstration that inducible gene
knock-out is feasible in adult mice using an interferon controlled promoter (Ktihn
et al., Science, 269, 1427-1429 (1995)), mainly two methods were applied to
control the activity of Cre recombinase. First, it has been demonstrated that the
fusion of Cre with the ligand binding domain of a mutant estrogen receptor allows
to control recombinase activity by a specific steroid-like inducer. Several
transgenic mouse strains expressing such a fusion protein have been generated

and allow to induce gene inactivation in specific tissues (Metzger et al., Curr. Op.

Biotech., 10, 470-476 (1999)). Furthermore, the tetracycline-regulated gene

expression system has been successfully used to control the expression of Cre in
transgenic mice and thus provides a second system for inducible gene
inactivation using doxycycline as inducer (Saam et al., J. Biol. Chem. 274,
38071-38082 (1999)).

In addition to the application of Cre/loxP for gene inactivation by deletion of a
gene segment this recombination system has been proved to be useful also for a

number of other genomic manipulations in ES cells or mice. These include the
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conditional activation of transgenes in mice, chromosome engineering to obtain

deletion, translocation or inversion, the simple removal of selection marker
genes, gene reblacement, the targeted insertion of transgenes and the
(in)activation of genes by inversion (Nagy, Genesis, 26, 99-109 (2000); Cohen-
Tannoudji et al., Mol. Hum. Reprod. 4, 929-938 (1998)). In conclusion, the
Cre/loxP recombination system has been proven to be extremely ‘useful for the
analysis of gene function in mice by broadening the methodological spectrum for
genome engineering. It can be expected that many of the protocols now
established for the mouse may be applied in future also to other animals or

plants.

In contrést to the huge diveréity of genome manipulations which have been
developed for the Cre/loxP system, very limited efforts have been made to
develop further site-specific recombination systems for the use in mammalian
cells. Alternative recombination systems of different specificity but with an
efficiency comparable to Cre/loxP could further enhance the flexibility of genome
engineering by the side to side use of two or more systems in the same cell or
organism. Furthermore, unidirectional recombination systems which follow a
different mechanism than the reversible Cre/loxP-mediated recombination should
allow to develop new applications for genome engineering which cannot be

performed with the current systems.

The reasons for the almost exclusive use of the Cre/loxP system for site-specific
recombination in mammalian cells are readily explained by a number of
requirements which must be fulfilled for the efficient use of a recombinase in
mammalian cells:
)] the recombinase should act independent of cofactors like helper
proteins,
i) it should act independeht of the supercoiling status of the target DNA
and also on mammalian chromatin,
iii) it should be efficiently active and stable at a temperature of 37°C, and
iv) it should recognize a target sequence which is suf-ﬁciently long to be
unique among large genomes, and it should exhibit a very high affinity
to its target site for efficient action (Kilby et al., TIG, 9, 413-421
(1993)).
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Among the more than 200 described members of the integrase and
resolvase/invertase recombinase families only the Cre/loxP system is presently
known to fulfill all of these requirements (Nunes-Dliby et al., Nucleic Acids Res.,
26, 391-406 (1998); Kilby et al., TIG, 9, 413-421 (1993); Ringrose et al., J. Mol.
Biol., 284, 363 - 384 (1998)). Besides Cre/loxP a few recombinases have been
shown to exhibit some activity in mammalian cells but their practical value is
presently unclear as their efficieny has not been compared to the Cre/loxP
system on the same genomic recombination substrate and in some cases it is
known that one or more of the criteria listed above are not met. The best
characterised examples are the yeast derived FLP and Kw recombinases which
exhibit a temperature optimum at 30°C but which are unstable at 37°C (Buchholz
et al., Nature Biotech., 16, 657 - 662 (1998); Ringrose et al., Eur. J. Biochem.,
248, 903 - 912). For FLP it has been shown in addition that its affinity to the FRT
target site is much lower as compared to the affinity of Cre to loxP sites
(Ringrose et al., J. Mol. Biol., 284, 363 - 384 (1998)). Other recombinases which
show in principle some activity in mammalian cells are a mutant integrase of
phage 2, the integrases of phages ®C31 and HK022, mutant yd-resolvase and B~
recombinase (Lorbach et al., J. Mol. Biol., 296, 1175 — 81 (2000); Groth et al.,
Proc. Natl. Acad. Sci. USA, 97, 5995 - 6000 (2000); Kolot et al., Mol. Biol. Rep.
26, 207 - 213 (1999); Schwikardi et al., FEBS Lett., 471, 147 - 150 (2000); Diaz
et al., J. Biol. Chem., 274, 6634 - 6640 (1999)). Other phage integrase systems
include coliphage P4 recombinase, Listeria phage recombinase, bacteriophage R4
Sre recombinase, CisA recombinase, XisF recombinase and transposon Tn4451
TnpX recombinase (Stark et al. Trends in Genetics 8, 432-439 (1992); Hatfull &
Gridley, in Genetic Recombination. Eds. Kucherlipati & Smith, Am. Soc.
Microbiol., Washington DC, 357-396 (1988)).

However, the practical value of these recombinases and integrases for use in
mammalian cells is limited as their efficiency to recombine mammalian genomic
DNA has not.been tested or compared with the Cre/loxP system. From the data
available it can be assumed that these recombinases are much less effective than

the Cre/loxP system.
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In a few cases attempts have been made to improve the performance of

recombinases in mammalian cells: for FLP a mutant showing improved
thermostability and acticity at 37°C has been isolated but this mutant is still
considerably more heat labile as compared to Cre (Buchholz et al., Nature
Biotech., 16, 657 - 662 (1998)). In the case of A-integrase and yé-resolvase the
absolute requirement for coproteins and supercoiled DNA could be eliminated by
the introduction of specific point mutations (Schwikardi et al. FEBS Lett 471,
pp147-50 (2000)).

The import of cytoplasmic proteins into the nucleus of eucaryotic cells through
nuclear pores is a regulated, energy dependent process mediated by specific
receptors (Gorlich et al., Science, 271, 1513 - 1518 (1996)). Proteins which do
not posses a signal sequence recognised by the nuclear import machinery are
excluded from the nucleus and remain in the cytoplasm. Numerous of such
nuclear localisation signal sequences (NLS), which share a high proportion of
basic amino acids in common, have been characterised (Boulikas, Crit. Rev.
Eucar. Gene Expression, 3, 193 - 227 (1993)), the prototype of which is the 7
amino acid NLS derived from the T-antigen of the SV40 virus (Kalderon et. al,
Cell, 39, 499 - 509 (1984)).

It was believed that the fusion of such an NLS peptide to a recombinase possibly
would enhance the efficiency of the recombinase by mediating its import into the
nucleus and therewith increasing the concentration of the recombinase inside the
nucleus. However, for Cre recombinase it has been shown that the addition of
the SV-40 T-antigen NLS does not improve its recombination efficiency in
mammalian cells (Le et al., Nucleic Acid Res., 27, 4703 -4709 (1999)).
Nevertheless, both Cre and a Cre-NLS-fusion protein are widely used. Schwikardi -
(Schwikardi et al., FEBS Lett. 471, pp147-50 (2000)) reported a y§-resolvase-SV-
40 T-antigen NLS fusion protein, which also did not enhance the recombination

efficiency.

The level of activity exhibited by recombinases of diverse prokaryotic origin in
mammalian cells may be the result of the intrinsic properties of an enzyme
depending on parameters like its temperature optimum, its target site affinity,
protein structure and stability, the degree of cooperativity, the stability of the
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synaptic complex and the dependence on coproteins or supercoiled DNA. Within

the specific environment of mammalian cells the activity of a prokaryotic

recombinase could be limited by additional factors such as a short half-life of the
recombinase transcript, a short half-life of its protein, its inability to act on
histone-complexed and higher order structured mammalian genomic DNA,
exclusion from the nucleus or the recognition of cryptic splice sites within its
mRNA resulting in a nonfunctional transcript. Due to the lack of information on
the parameters listed above for almost all recombinases it is presently not

possible to rationally optimise their performance in mammalian cells.
Summary of the Invention

The object to be solved by the invention of the present application is the
provision of a recombination system alternative to the Cre/loxP system, which
has a different specificity but an efficiency comparable to Cre/loxP. Such an
alternative recombination system is particularly desirable for all those
applications which require more than one potent recombination system for being
successfully carried out (e.g. the methods disclosed in PCT/EP01/00060 and
PCT/EP00/10162). Most surprisingly, it was found that the above object can be
solved by fusing a signal peptide capable directing the nuclear import
(hereinafter shortly referred to as nuclear localisation signal sequences (NLS)) to

specific recombinases.

In contrast to the wildtype recombinases, the resulting modified recombinases
allow a highly efficient recombination of extrachromosomal and chromosomal
DNA in mammalian cells, and a highly efficient excision of extrachromosomal and
chromosomal DNA-stretches, which are flanked by suitable recognition sites for

said modified recombinases.

The present invention thus provides:

(1) A fusion protein (hereinafter also referred to as "modified recombinase")
comprising

(a) a recombinase domain comprising a recombinase protein or fragment thereof
and

(b) a signal peptide domain being linked to (a) and directing the nuclear import
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8
of said fusion protein in eucaryotic cells,

preferably the activity of the fusion protein in eucaryotic cells is significantly
higher as compared to the acitivity of the wildtype recombinase corresponding
to the recombinase of the recombinase domain;

(2) in a preferred embodiment of the fusion protein defined in (1) above, the

recombinase domain comprises an integrase protein, preferably a phage ®C31

integrase (C31-Int) protein or a mutant thereof;

(3) a DNA coding for the fusion protein as defined in (1) or (2) above;

(4) a vector containing the DNA as defined in (3) above;

(5) a microorganism containing the DNA of (3) above and/or the vector of (4)
above;

(6) a process for preparing the fusion protein as defined in (1) or (2) above
which comprises culturing a microorganism as defined in (5) above;

(7) the use of the fusion protein as defined in (1) or (2) above to recombine DNA
molecules, which contain recombinase recognition sequences for the
recombinase protein of the recombinase domain, in eucaryotic cells;

(8) a cell, -preferably a mammalian cell containing the DNA sequence of (3) above
in its genome;

(9) the use of the cell of (8) above for studying the function of genes and for the
creation of transgenic organisms;

(10) a transgenic organism, preferably a transgenic mammal containing the DNA
sequence of (3) above in its genome;

(11) the use of the transgenic organism of (10) above for studying gene function
at various developmental stages; and

(12) a method for recombining DNA molecules of cells or organisms containing
recognition sequences for the recdmbinase protein of the recombinase domain as
defined in (1) or (2) above, which method comprises supplying the celis or
organisms with a fusion protein as defined in (1) or (2) above, or with a DNA
sequence of (3) above and/or a vector of (4) above which are capable of

expressing said fusion protein in the cell or organism.

The present invention combines the use of prokaryotic recombinases such as the
C31-Int with a eukaryotic signal sequence which increases its efficiency in
mammalian cells such that it is equal to the widely used Cre/loxP recombination

system. The improved recombination system of the present invention provides
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an alternative recombination system for use in mammalian cells and organisms

which allows to perform the same types of genomié modifications as shown for
Cre/loxP, including conditional gene inactivation by recombinase-mediated
deletion, the conditional activation of transgenes in mice, chromosome
engineering to obtain deletion, translocation or inversion, the simple removal of
selection marker genes, gene replacement, the targeted insertion of transgenes

and the (in)activation of genes by inversion.

Short Description of Figures
Fig. 1: C31-Int and Cre recombinase expression vectors and a recombinase

reporter vector used for transient and stable transfections

Fig. 2: Results of transient transfections of C31 Int and Cre expression vectors

and reporter vectors into CHO cells.
Fig. 3: Results of transient transfections of XisA and Ssv recombinase
expression vectors with and without nuclear localisation signals and reporter

vectors into CHO cells.

Fig. 4: Results of transient transfections of C31-Int and Cre recombinase vectors

into a stable reporter cell line.

Fig. 5: In situ detection of B-galactosidase in 3T3(pRK64)-3 cells transfected with

recombinase expression vectors

Fig. 6: Test vector for C31-Int mediated deletion, pRK64, and the expected
deletion product.

Fig. 7: PCR products generated with the primers P64-1 and P64-4 and sequence

comparison.
Fig. 8: ROSA26 locus of the C31 reporter mice carrying a C31 reporter construct.

Fig. 9: In situ detection of B-galactosidase in a cryosection of the testis of: (A) a

double transgenic mouse carrying both the recombinase and the reporter; and
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(B) a transgenic mouse carrying only the reporter as a control.

Detailed Description of the Invention

The "organisms" according to the present invention are multi-cell organisms and
can be vertebrates such as mammals (humans and non-human animals including
rodents such ‘as mice or rats) or non-mammals (e.g. fish), or can be
invertebrates such as insects or worms, or can be plants (higher plants, algi or

fungi). Most preferred living organisms are mice and fish.

"Cells" and "eucaryotic cells" according to the present invention include cells
isolated from the above defined living organism and cultured in vitro. These cells
can be transformed (immortalized) or untransformed (directly derived from the

living organism; primary cell culture).

"Microorganism" according to the present invention relates to procaryotes (e.g.

E. coli) and eucaryotic microorganisms (e.g. yeasts).

According to embodiment (1) of the present invention, the activity of the fusion
protein in eucaryotic cells is significantly higher as compared to the acitivity of
the wildtype recombinase corresponding to the recombinase of the recombinase
domain. A "significantly higher activity" in accordance with the present invention
refers to an increase in activity of at least 50%, preferably at least 75%, more
preferably at least 100% relative to the corresponding wildtyp recombinase in
eucaryotic cells. A "signAificantly higher activty" also implies that the resulting
fusion protein has at least 25%, preferably at least 50% and more preferably at
least 75%, of the activity of Cre/loxP in 3T3 cells with a stably integrated target

sequence.

Recombinase proteins which can be used in the recombinase domain of the
fusion protein of the present invention (i.e., giving a fusion having a "significantly
higher activty" as defined above) include , but are not limited to, a certain type
of recombinases belonging to the family of of large serine recombinases (Thorpe
et al., Control of directionalty in the site-specific recombination system of the
streptomyces phage ¢C31, Molecular Microbiology 38(2), 232-241 (2000)). This

family includes bacteriophage ®C31 integrase ("C31-Int"; the amino acid
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sequence of said integrase and a DNA sequence coding therefor are shown in

SEQ ID NOs:21 and 20, respectively), coliphage P4 recombinase, Listeria phage
recombinase, bacteriophage R4 Sre recombinase ("R4 Sre" deposited under GI
793758; the amino acid sequence of said recombinase and a DNA sequence
coding therefor are shown in SEQ ID NOs:55 and 54, respectively), bacillus
subtilis CisA recombinase ("CisA" deposited under GI 142689; the amino acid
sequence of said recombinase and a DNA sequence coding therefor are shown in
SEQ ID NOs:57 and 56, respectively), XisF recombinase from annabaena sp.
Strain PCC 7120 (Cyanobacterium; "XisF" deposited under GI 349678 the amino
acid sequence of said integrase and a DNA sequence coding therefor are shown
in SEQ ID NOs:59 and 58, respectively), transposon Tn4451 TnpX recombinase
("TnpX" deposited under GI 551135; the amino acid sequence of said
recombinase and a DNA sequence coding therefor are shown in SEQ ID NOs:61
and 60, respectively), "XisA" recombinase from annabaena sp. Strain PCC 7120
(Cyanobacterium; the amino acid sequence of said recombinase and a DNA
sequence coding therefor are shown in SEQ ID NOs:63 and 62, respectively),
"SSV" recombinase from phage of sulfolobus shibatae (the amino acid sequence
of said recombinase and a DNA sequence coding therefor are shown in SEQ ID
NOs:65 and 64, respectively), lactococcal bacteriophage TP901-1 recombinase
(TP901-1 complete genome deposited under GI 13786531; the amino acid
sequence of said recombinase and a DNA sequence coding therefor are shown in
SEQ ID NOs:108 and 107, respectively), and the like, or mutants thereof. Other

procaryotic recombinases known in the art are also applicab]e.

A "mutant” of the above recombinases in accordance with the present invention
relates to a mutant of the respective original (viz. wild-type) recombinase having
a recombinase activity similar (e.g. at least about 90%) to that of said wild-type
recombinase. Mutants include truncated forms of the recombinase (such as N- or
C-terminal truncated recombinase proteins), deletion-type mutants (where one
or more amino acid residues or segments having more than one continuous
amino acid residue have been deleted from the primary sequence of the wildtyp
recombinase), replacement-type mutants (where one or more amino acid
residues or segments of the primary sequence of the wildtyp recombinase have
been replaced with alternative amino acid residues or segments), or

combinations thereof.
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According to embodiment (2) of the invention, the recombinase domain

comprises an integrase protein, preferably a phage ®C31 integrase (C31-Int)

protein or a mutant thereof. Thus, the present invention provides a fusion protein
comprising ’

(a) an integrase domain being a C31-Int protein or a mutant thereof, and
(b) a signal peptide domain being linked to (a) and directing the nuclear import

of said fusion protein into eucaryotic cells.

In the fusion protein of embodiment (2), the integrase domain is preferably a
C31-Int h.aving the amino acid sequence shown in SEQ ID NO:21 or a C-terminal
truncated form thereof. Suitable truncated forms of the C31-Int comprise amino
acid residues 306 to 613 of SEQ ID NO:21.

The signal peptide domain (hereinafter also referred to as "NLS") is preferably
derived from yeast GAL4, SKI3, L29 or histone H2B proteins, polyoma virus large
T protein, VP1 or VP2 capsid protein, SV40 VP1 or VP2 capsid protein, Adenovirus
Ela or DBP pf‘otein, influenza virus NS1 protein, hepatitis virus core antigen or
the mammalian lamin, c-myc, max, c-myb, p53, c-erbA, jun, Tax, steroid
receptor or Mx proteins (see Boulikas, Crit. Rev. Eucar. Gene Expression, 3, 193
- 227 (1993)), simian virus 40 ("SV40") T-antigen (Kalderon et. al, Cell, 39, 499
- 509 (1984)) or other proteins with known nuclear localisation. The NLS is
preferably derived from the SV40 T-antigen.

Furthermore, the signal peptide domain preferably has a length of 5 to 74,
preferably 7 to 15 amino acid residues. More preferred is that the signal peptide
domain comprises a segment of 6 amino acid residues wherein at least 2 amino
acid residues, preferably at least 3 amino acid residues are positively charged
basic amino acids. Basic amino acids include, but are not limited to, Lysin, Arginin
and Histidine. Particularly preferred signal peptides are show in the following
table.

Organism : Sequence/(SEQ ID NO:)

yeast GAL4 MKx11CRLKKLKCSKEKPKCAKCLKX5RX3KTKR (24)
yeast SKI3 IKYFKKFPKD (25)
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yeast L29 MTGSKTRKHRGSGA (26)

(MTGSKHRKHPGSGA) (27)
yeast histone H2B (GKKRSKA) (28)
polyoma virus large T protein (PKKAREDVSRKRPR) (29)
polyoma virus VP1 capsid protein (APKRKSGVSKC) (30)
polyoma virus VP2 capsid protein (EEDGPQKKKRRL) (31)
SV40 VP1 capsid protein (APTKRKGS) (32)
SV40 VP2 capsid protein, (PNKKKRK) (33)
Adenovirus Ela protein (KRPRP) (34)

(CGGLSSKRPRP) (35)
Adenovirus DBP protein (PPKKRMRRRIEPKKKKKRP) (36)
influenza virus NS1 protein (PFLDRLRRDQK) (37)

(PKQKRKMAR) (38)
human laminA (SVTKKRKLE) (39)
human c-myc (CGGAAKRVKLD) (40)

(PAAKRVKLD) (41)

(RQRRNELKRSP) (42)
HUMAN max (PQSRKKLR) (43)
HUMAN c-myb (PLLKKIKQ) (44)
HUMAN p53 (PQPKKKP) (45)
HUMAN c-erbA (SKRVAKRKL) (46)
VIRAL jun (ASKSRKRKL) (47)
HUMAN Tax (GGLCSARLHRHALLAT) (48)
Mammalian glucocorticoid receptor (RKTKKKIK) (49)
HUMAN ANDROGEN RECEPTOR (RKLKKLGN) (50)
MAMMALIAN ESTROGEN RECEPTOR (RKDRRGGR) (51)
Mx proteins (DTREKKKFLKRRLLRLDE) (52)
SV40 T-antigen (PKKKRKV) (53)

The most preferred signal peptide domain is that of SV40 T-antigen having the
sequence Pro-Lys-Lys-Lys-Arg-Lys-Val.

The signal peptide domain may be linked to the N-terminal or C-terminal of the
integrase domain or may be integrated into the integrase domain, preferably the

signal peptide domain is linked to the C-terminal of the integrase domain. With
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regard to phage ®C31 integrase protein of embodiment (2) of the invention it

was found that the fusion of an NLS-peptide to the C-terminus of the integrase
provided a much higher increase of activity as compared to the fusion of the
same NLS-peptide to the N-terminus of the integrase (see Example 1, figures 3
and 4). ‘

According to the present invention, the signal peptide domain may be linked to
the integrase domain directly or through a linker peptide. Suitable linkers include
peptides having from 1 to 30, preferably 1 to 15 amino acid residues, said amino

acid residues being essentially neutral amino acids such as Gly, Ala and Val.

The most preferred fusion protein of the present invention comprises the amino
acid sequence shown in SEQ ID NO:23 (a suitable DNA sequence coding for said
fusion protein being shown in SEQ ID NO:22).

Further preferred fusion proteins of the present invention are "NLS-XisA" and
"NLS-SSV" (having the NLS-peptide fused to the N-terminus of the
recombinases) as shown in SEQ ID NO:67 and 69, respectively (suitable DNA
sequences coding for said fusion proteins being shown in SEQ ID NO:66 and 68,

respectively).

In embodiments (7), (8), (10) and (12) of the invention the DNA molecules, the
cell or.transgenic organism may also contain recognition sequences for the
recombinase protein of the recombinase domain. Thus, when utilizing the fusion
protein of embodiment (2), the C31-Int recognition sequences attP and attB are

present in DNA molecules, the cell or transgenic organism.

The term "mammal” as used in embodiment (10) of the invention includes non-
human mammals (viz. animals as defined above) and humans (if such subject

matter is patentable with the respective patent authority).

Since the modified recombinase of the invention, in particular the modified C31-
Int, acts in mammalian cells as efficient (or at least almost as efficient) as the
widely used Cre/loxP system it can be used for a large variety of genomic
modifications (including the methods disclosed in PCT/EP01/00060 and
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PCT/EP00/10162, the content of which is herewith incorporated by reference).

Concerning embodiment (11) it is to be noted that the mammals of embodiment
(10) can be used to study the function of genes, e.g. in mice, by conditional gene
targeting. For this purpose suitable recognition sequences - when utilizing the
fusion protein of embodiment (2), one attP and one attB site (C31-Int recognition
sequences) in the same orientation - can be introduced into introns of a gene by
homologous recombination of a gene targeting vector in ES cells such that the
two sites flank one or more exons of the gene to be studied but do not interfere
with gene expression. A selection marker gene, needed to isolate recombinant ES
cell clones, can be flanked by two recognition sites of another recombinase such
as loxP or FRT sites to enable deletion of the marker gene upon transient
expression of the respective recombinase in ES cells. These ES cells can be used
to generate germline chimaeric mice which transmit the target gene modified by
att sites to their offspring and allow to establish a modified mouse strain. The
crossing of this strain with a C31-Int recombinase transgenic line or the
application of C31-Int protein will result in the deletion of the att-flanked gene
segment from the genome of doubly transgenic offspring and the inactivation of
the target gene in doubly transgenic offspring in a prespecified temporally and/or
spatially restricted manner. The C31-Int transgenic strain contains a transgene
whose expression is either constitutively active in certain cells and tissues or is
inducible by external agents, depending on the promoter region used. If an attB
and an attP site are placed into the genome in opposite orientation C31-Int
mediated recombination results in the irreversible inversion of the flanked gene
segment leading the functional loss of on or more exons of the target gene.
Thus, the method allows the analysis of gene function in particular cell types and
tissues of otherwise widely expressed genes and circumvents embryonic lethality
which is often the consequence of complete (germline) gene inactivation. For the
validation of genes and their products for drug development, gene inactivation
which is inducible in adults provides an excellent genetic tool as this mimicks the
biological effects of target inhibition upon drug application. If a pair of attB/P

sites is placed in the same or opposite orientation into a chromosome at large

distance using two gene targeting vectors, C31-Int recombination allows to

delete or invert chromosome segments containing one or more genes, or
chromosomal translocations if the two sites are located on different

chromosomes. In another application of the method a pair of attB/P sites is
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placed in the same orientation within a transgene such that the deletion of the

att-flanked DNA segment results in gene expression, e.g. of a toxin or reporter

gene for cell lineage studies, or in the inactivation of the transgene.

In addition, according with embodiment (12) of the invention, the recombination
system of embodiment (1), in particular the C31-Int recombination system of
embodiment (2), can also be used for. the site specific integration of foreign DNA
into the genome of mammalian cells, e.g. for gene therapy. For this purpose, and
if the C31-Int recombination system of embodiment (2) is utilized, only one attB
(or attP) site is initially introduced into the genome by homologous
recombination, or an endogenous genomic sequence which resembles attB or
attP is used . The application of a vector containing an attP (or attB) site to such
cells or mice in conjunction with the expression of C31-Int recombinase will lead

to the site specific integration of the vector into the genomic att site.

Thus, the present invention provides a process which enables the highly efficient
modification of the genome of mammalian cells by site-specific recombination.

Said process possesses the following advantages over current technology:

(i) the modified recombinase, in particular the modified C31-Integrase, allows
to recombine extrachromosomal and genomic DNA in mammalian cells at

much higher efficiency as compared to the use of its wildtype form;

(ii)y  the modified recombinase, in particular the modified C31-Integrase, is the
first described alternative recombination system with equal efficiency to

Cre/loxP for the recombination of chromosomal DNA in mammalian cells. -
The appended figures further explain the present invention:

Figure 1 shows C31-Int and Cre recombinase expression vectors and a
recombinase reporter vector used for transient and stable transfections.

A-D: Mammalian expression vectors for recombinases which contain the CMV
immediate early promoter followed by a hybrid intron, the coding region of the

recombinase to be tested, and an artificial polyadenylation signal sequence (pA).
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A: pCMV-C31Int(wt) containing the nonmodified (wildtype) 1.85 kb coding region

of C31-Int as found in the genome of phage ®X31.

B: pCMV-C31Int(NNLS) containing a modified C31-Int gene coding for the fulil
length C31-Int protein with a N-terminal fusion to the SV40 virus large T antigen
nuclear localisation signal (NLS).

C: pCMV-C31Int(CNLS) containing a modified C31-Int gene coding for the full
length C31-Int protein with a C-terminal fusion to the SV40 virus large T antigen
nuclear localisation signal (NLS).

D: pCMV-Cre contains the 1.1 kb Cre coding region with an N-terminal fusion to
the SV40 T antigen NLS.

E: Recombination substrate vector pRK64 contains a SV40 promoter region
followed by a 1.1 kb cassette consisting of the coding region of the puromycin
resistance gene and a polyadenylation signal sequence, flanked 5° by the 84 bp
attB and 3" by the 84 bp attP recognition site of C31-Int. pRK64 contains in

addition two Cre recognition (loxP) sites in direct orientation next to the att sites.

Figure 2 shows results of transient transfections of C31-Int and Cre recombinase
and reporter vectors into CHO cells.

All transfections were performed with a fixed amount of the reporter plasmid
pRK64 and 0.5 ng or 1 ng of the recombinase expression plasmids pCMV-C31-
Int(wt) (samples 4-5), pCMV-C31-Int(NNLS) (samples 6-7), pCMV-C31-
Int(CNLS) (samples 8-9) or pCMV—Cré (samples 10-11). Negative controls:
transfection with pRK64 (sample 3) or pUC19 alone (sample 1). Positive control:
transfection with the Cre-recombined reporter pRK64(ACre) (sample 2).

The vertical rows show the mean values and standard deviation of "Relative Light
Units" obtained from lysates with the assay for B-galactosidase (RLU (B-Gal)),
the RLU from the assay for Luciferase, the ratio of the B-galactosidase and
Luciferase values with standard deviation (RLU x 10° (Gal/Luc)), and the relative
activity of the various recombinases as compared to the positive control defined

t

as 1.

Figure 3 shows results of transient transfections of XisA and Ssv recombinases
and reporter vectors into CHO cells.

All transfections were performed with fixed amounts of the reporter plasmids
PPGKnif (for XisA) and pPGKattA (for SSV) and 25 ng or 100 ng of the
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recombinase expression plasmids pCMV-XisA, pCMV-XisA(NNLS) and 10 ng or 20

ng of the expression plasmids pCMV-Ssv and pCMV-Ssv(NNLS). Negative
controls: transfection with pPGKnif or pPGKattA alone.

The vertical rows show the mean values and standard deviation of "Relative Light
Units" obtained from lysates with the assay for B-galactosidase (RLU (B-Gal)),
the RLU from the assay for Luciferase, the ratio of the B-galactosidase and

"Luciferase" values with standard deviation (RLU x 10° (Gal/Luc)).

Figure 4 shows results of transient transfections of recombinase vectors into a
stable reporter cell line.

All transfections were performed with a NIH 3T3 derived clone containing stably
integrated copies of the pRK64 recombination substrate vector. Either 32 ng or
64 ng of the recomb’inase expression plasmids pCMV-C31-Int(wt) (samples 2-3),
pCMV-C31-Int(NNLS) (samples 4-5), pCMV-C31-Int(CNLS) (samples 6-7) or
pCMV-Cre(NNLS) (samples 8-9). Negative control: transfection with pUC19 alone
(sample 1).

The vertical rows show the mean values and standard deviation of "Relative Light
Units" obtained from lysates with the assay for B-galactosidase (RLU (B-Gal)) and
the relative activity of the various recombinases as compared to the \)alue
obtained with pCMV-Cre(NNLS) defined as 1.

Figure 5 shows the in situ detection of B-galactosidase in 3T3(pRK64)-3 cells
transfected with recombinase expression vectors.

The Cre and C31-Int recombinase reporter cell line 3T3(pRK64)—3 was either not
transfected with DNA (A), transfected with the Cre expression vector pCMV-Cre
(B) or with the C31-Int expression vector pCMV-C31-Int(CNLS). Two days after
tranfection the cells were fixed and incubated with the histochemical X-Gal assay
which develops a blue stain in B-galactosidase positive cells indicating

recombinase mediated activation of the reporter gene.

Figure 6 shows the test vector for C31-Int mediated deletion, pRK64, and the
expected product of deletion, pRK64(AInt).

Plasmid pRK64 contains the 1.1 kb cassette of the coding region of the
puromycin resistance gene and a polyadenylation éignal, which is flanked 5° by
the 84 bp attB and 3" by the 84 bp attP recognition site (large triangles) of C31-
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Int. These attB and attP sites are oriented in the same way to each other (thick

black arrows) which is used by the ®X31 phage to integrate into the bacterial
genome. In addition, the cassette is flanked by two Cre recombinase recognition
(loxP) sites in the same orientation (black small triangles). For better orientation
the half sites of the att sequences are labelled by a direction (thin arrow) and
numbered 1-4. The 3 bp sequence within the att sites at which recombination
occurs is framed by a box. The positions at which the PCR primers P64-1 and
P64-4 hybridise to the pRK64 vector are indicated by arrows, pointing into the
3" direction of both oligonucleotides.

PRK64(AInt) depicts the deletion product expected from the C31-Int mediated
recombination between the att sites of pRK64. The recombination between a pair
of attB/attP sites generates an attR site remaining on the parental DNA molecule
while the puromycin cassette is excised. In this configuration the primers P64-1
and P64-4 will amplify a PCR product of 630 bp from pRK64(Alnt).

Figure 7 shows PCR products generated with the primers P64-1 and P64-4 and a
sequence comparison of the PCR product.

A: Analysis of PCR products on an agarose gel from PCR reactions using the
Primers P64-1 and P64-4 on DNA extracted from MEF5-5 cells transfected 2 days
before with plasmid pRK64 albne (lane 4), with pRK64 + CMV-Cre (lane 3), with
pRK64 + pCMV-C31-Int(wt) (lane 2), and from a control reaction which did not
contain cellular DNA (lane 1). The product with an apparent size around 650 bp,
as compared to the size marker used, from lane 2 was excised from the agarose
gel and purified. The PCR product was cloned into a sequencing plasmid vector
and gave rise to the plasmid pRK80d. The insert of this plasmid was sequenced
using reverse primer (seq80d) and compared to the predicted sequence of the
pPRK64 vector after C31-Int mediated deletion of the att flanked cassette,
PRK64(AInt). The cloned PCR product shows a 100% identity with the predicted
attR sequence after deletion. The generated attR site is shown in a box, with the
same sequence designation used in Figure 5, The nucleotide positions (pos.) of

the compared sequences pRK64(Alnt) and Seq80d are indicated.

Figure 8 shows the modified ROSA26 locus of C31 reporter mice (Seq ID
NO:106). A recombination substrate has been inserted in the ROSA26 locus. The

substate consists of a splice acceptor (SA) followed by a cassette consisting of
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the hygromycin resistance gene driven by a PGK promoter and flanked by the

recombination sites attB and attP. In addition the reporter contains two Cre
recognition sites (loxP) in direct orientation next to the att sites. This cassette is

followed by the coding region for B-galactosidase, which is only expressed when

the hygromycin resistance gene has been deleted by recombination.

Figure 9 shows the in situ detection of B-galactosidase activity. A cryosection of
the testis of a double transgenic mouse carrying both the C31-int recombinase
and the recombination substrate was stained with X-Gal (A). The blue colour
indicates recombination of the substrate, which leads to the expressioﬁ of B-
galactosidase. As a control a cryosection of testis of a transgenic mouse carrying

only the recombination substrate was stained with X-Gal (B).

The present invention is further illustrated by the following Examples which are,

however, not to be construed as to limit the invention.
Examples

Example 1

As compared to Cre recombinase the wildtype form of C31-Int exhibits a
significantly lower recombination activity in mammalian cells which falls in the
range of 10 - 40% of Cre, depending on the assay system used (see below). As
a measure which may increase C31-Int efﬁciency in eukaryotic cells we designed
mammalian expression vectors for N- or C-terminal fusion proteins of C31-Int
with a peptide was designed which is recognised by the nuclear import
machinery. The recombination efficiency obtained by this modified C31-Int
recombinase in mammalian cells was compared side by side to the unmodified
(wildtype) form of C31-Int and to Cre recombinase. For the quantification of
recombinase activities the expression vectors were transiently introduced into a
mammalian cell line together with a reporter vector which contains C31-Int and
Cre target sites and leads to the expression of B-galactosidase upon recombinase

mediated deletion of a vector segment flanked by recombinase recognition sites.

A. Plasmid constructions:
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Construction of the recombination test vectors pPGKnif and pPGKattA: first a nifD

site (Haselkorn, Annu Rev.Genet. 26, 113-130 (1992)) generated by the

annealing of the two synthetic oligonucleotides nifD3 (SEQ ID NO:89) and nifD4
(SEQ ID NO:90), was ligated into the BamHI restriction site of the vector PSV-
Paxl (Buchholz et al.,, Nucleic Acids Res., 24, 4256-4262 (1996)), 3 of its
puromycin resistance gene and loxP site, giving rise to plasmid pPGKnifD3’ (SEQ
ID NO:79). Next, another nifD site, generated by the annealing of the two -
synthetic oligonucleotides nifD1 (SEQ ID NO:87) and nifD2 (SEQ ID NO:88), was
ligated into the BstBI restriction site of plasmid pPGKnifD3’, upstream of the
puromycin resistance gene and loxP site, giving rise to plasmid pPGKnifD (SEQ ID
NO:78). For pPGKattA (Muskhelishvili et al.; Mol.Gen.Genet. 237, 334-342

-(1993)) first a 352bp-fragment was amplified from genomic DNA from the

thermophilic bacterium Sulfolobus shibatae (DSM-5389, DSMZ Braunschweig-

Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Mascheroder

" Weg 1b, D-38124 Braunschweig, Germany) with oIigonucIeotides‘ SSV5S (SEQ ID

NO:96) and SSV6 (SEQ ID NO:97) including restriction sites for BamHI and
BstBI. The amplified fragment was cloned into the BamHI site of the vector PSV-
Pax1l giving rise to plasmid pPGKattAl (SEQ ID NO:82), subsequently the same
352 bp-fragment was cloned into the BstBI site of pPGKattAl giving rise to the
plasmid pPGKattA2 (SEQ ID NO:83). The sequence and orientation of both nifD
sites and attA sites was confirmed by DNA sequence analysis. In
PPGKnifD/pPGKattA2 the newly cloned nifD/attA sites (positions 535-619 and
1722-1787/ positions 6718-7081 and 12-363) are in the same orientation
flanking the puromycin resistance gene and the SV40. early polyadenylation
sequence. The nifD/attA sites are followed by loxP sites in the same orientation
(positions 623 - 656 and 1794 - 1827/ positions 7085-7118 and 369-402). The
puromycin cassette is transcribed from the SV40 early enhancer/promoter region
and followed by the coding region for E. coli B-galactosidase and the SV40 late

region polyadenylation sequence.

Construction of XisA and SSV expression vectors: First the XisA gene of
cyanobacterium PCC7120 was amplified by PCR from genomic DNA from Nostoc
strain PCC7120 (CNCM-Collection Na‘tionale de Cultures de Microorganismes,
Institut Pasteur, Paris) using the primers XisA1 (SEQ ID NO:84) and XisA3 (SEQ
ID NO:86), and XisAl (SEQ ID NO:84) and XisA2 (SEQ ID NO:85) (with NLS).
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The ends of the PCR product were digested with NotI and the product was ligated

into plasmid pBluescript IT KS, opened with NotI, giving rise to plasmids pRK42a
and pRK43 (with NNLS). The DNA sequence of the insert was determined and
found to be identical to the published XisA sequence (Genbank GI:3953452)
apart from four silent point mutations. The XisA gene was isolated as a 1.4 kb
fragment from pRK42a and pRK43 by digestion with Notl and ligated into the
generic mammalian expression vector pRK50 (see below), opened with NotI,
giving rise to the XisA expressidn vectors pCMV-XisA (SEQ ID NO:76) and p‘CMV—
XisA(NNLS) (SEQ ID NO:77). pCMV-XisA(wt) contains a Cytomegalovirus
immediated early gene promoter (position 1 - 616), a 240 bp hybrid intron
(position 716 - 953), the XisA gene (position 974 - 2392), and a synthetic
polyadenylation sequence (position 2413 - 2591).

The SSV gene was amplified from genomic DNA from the thermophilic bacterium
Sulfolobus shibatae (DSM-5389, DSMZ Braunschweig- Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg 1b, D-38124

- Braunschweig, Germany) in two PCR steps because of an internal attP sequence.

First, two overlapping PCR fragments were created with the oligonucleotides

~ SSV1-1 (SEQ ID NO:91) (or SSV1-2 for the SSV(NNLS) gene) and SSV2 (SEQ ID

NO:93) and oligonucleotides SSV3 (SEQ ID NO:94) and SSv4 (SEQ ID NO:95).
Using these overlapping fragments as template, a 1000bp fragment containing
the complete SSV coding sequence was amplified with primers SSV1-1 (or SSV1-
2 for the SSV(NNLS) gene) and SSV4. The 5’ 620 bp-fragments of these PCR
products were isolated by digestion with NotI-Xhol and cloned into vector
pBluescript II KS giving rise to plasmids pRK47 and pRK48 (with NLS). The 3’
380 bp fragment generated by Xhol-digestion was cloned into the Xhol
restriction site of vector pBluescript II KS giving rise to the plasmid pBS-SSVs
(SEQ ID NO:72). The 380bp SSV-fragment was then isolated by digestion of
pBS-SSVs with Xhol and ligated into pRK47 and pRK48 opened by Xhol giving
rise to plasmids pBS-SSV3 (SEQ ID NO:70) and pBS-SSV4 (SEQ ID NO:71) (with
NLS) containing the complete SSV gene. Sequencing of the plasmids confirmed
one point mutation in both plasmids. Therefore 312 bp/ 91 bp fragments
generated by digestion with EcoRV-Smal/ EcoRV-Xhol of another clone of pRK47
were exchanged in plasmids pBS-SSV3/ pBS-SSV4. Sequences were confirmed
by sequencing. The SSV gene was isolated from pRK47 and pRK48 by digestion

with NotI and Kpnl and ligated into the generic mammalian expression vector
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pPRK50 (see below), opened with Notl and Sall, giving rise to the SSV expression

vectors pCMV-SSV(wt) (SEQ ID NO:74) and pCMV-SSV(NNLS) (SEQ ID NO:75).

Construction of the recombination test vector pRK64: first an attB site (Thorpe et
al. Proc. Natl. Acad. Sci. USA, 95, 5505 - 5510 (1998)), generated by the
annealing of the two synthetic oligonucleotides C31-4 (SEQ ID NO:1) and C31-5
(SEQ ID NO:2), was ligated into the BstBI restriction site of the vector PSV-Pax1
(Buchholz et al., Nucleic Acids Res., 24, 4256-4262 (1996)), 5 of its puromycin
resistance gene and loxP site, giving rise to plasmid pRK52. The sequence and
orientation of the cloned attB site was confirmed by DNA sequence analysis.
Next, an attP site site (Thorpe et al. Proc. Natl. Acad. Sci. USA, 95, 5505 - 5510
(1998)), generated by the annealing of the two synthetic oligonucleotides C31-6
(SEQ ID NO:3) and C31-7-2 (SEQ ID NO:4), was ligated into the BamHI
restriction site of plasmid pRK52, downstream of the puromycin resistance gene
and loxP site, giving rise to plasmid pRK64 (SEQ ID NO:5). The sequence and’
orientation of the attP site was confirmed by DNA sequence analysis. In pRK64
the newly cloned attB (position 348 - 431) and attP (position 1534 - 1617) sites
are in the same orientation flanking the puromycin resistance gene and the SVv40
early polyadenylation sequence. The attB and attP sites are followed by loxP sites
in the same orientation (positions 435 - 469 and 1624 - 1658). The puromycin
cassette is transcribed from the SV40 early enhancer/promoter region and
followed by the coding region for E. coli B-galactosidase and the SV40 late region

polyadenylation sequence.

Construction of C31-Int expression vectors: First the C31-Int gene of phage
®C31 was amplified by PCR from phage DNA (DSM-49156, DSMZ-Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg 1b,
D-38124 Braunschweig, Germany) using the primers C31-1 (SEQ ID NO:6) and
C31-3 (SEQ ID NO:7). The ends of the PCR product were digested with NotI and
the product was ligated into plasmid pBluescript II KS, opened with Notl, giving
rise to plasmid pRK40. The DNA sequence of the 1.85 kb insert was determined - |
and found to be identical to the published C31-Int gene (Kuhstoss et al., J. Mol.
Biol. 222, 897-908 (1991)), except for an error in the stop codon. This error was
repaired by PCR amplification of a 300 bp fragment from plasmid pRK40 using
the primers C31-8 (SEQ ID NO:8) and C31-9 (SEQ ID NO:9), which provide a
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corrected Stop codon. The ends of this PCR fragment were digested with

Eco47III and Xhol, the fragment was ligated into plasmid pRK40 and opened
with Eco47III and Xhol to remove the fragment containing the defective stop
codqn. The resulting plasmid pRK55 contains the correct C31-Int gene as
confirmed by DNA sequence analysis.

The C31-Int gene was isolated from pRK55 as 1.85 kb fragment by digestion with
NotI and Xhol and ligated into the generic mammalian expression vector pRK50
(see below), opened with Notl and Xhol, giving rise to the C31-Int expression
vector pCMV-C31-Iht(Wt). pCMV-C31-Int(wt) (SEQ ID NO:10) contains a 700 bp
cytomegalovirus immediated early gene promoter (position 1 - 700), a 270 bp
hybrid intron (position 701 - 970), the C31-Int gene (position 978 - 2819), and
a 189 bp synthetic polyadenylation sequence (position 2831 - 3020).

For the construction of pCMV-C31-Int(NNLS) a 1.5 kb fragment was amplified by
PCR from phage DNA using oligonucleotides C31-2 (SEQ ID NO:98) and C31-3
(SEQ ID NO:7). The ends of the PCR product were digested with NotI and the
product was ligated into plasmid pBluescript II KS, opened with Notl, giving rise
to plasmid pRK41 (SEQ ID NO: 99). A 1100 bp fragment generated by digestion
of plasmid pRK41 with Ncol and NotI was then ligated into plasmid pRK55 (SEQ
ID NO:80), opened with Ncol and Notl, giving rise to the plasmid pRK63 (SEQ ID
NO:81). The C31-Int gene with N-terminal NLS was isolated as a 1.8 kb fragment
from pRK63 by digestion with Notl and Xhol and ligated into the mammalian
expression vector pRK50, opened with NotI and Xhol, giving rise to the C31-Int
expression vector pCMV-C31-Int(NNLS). pCMV-C31-Int(NNLS) (SEQ ID NO:73)
contains a 700 bp Cytomegalovirus immediated early gene promoter (position 1
- 700), a 270 bp hybrid intron (position 701 - 970), the C31-Int gene with N-
terminal NLS (position 976 - 2838), and a 189 bp synthetic polyadenylation
sequence (position 2851 - 3040).

For the construction of pCMV-C31-Int(CNLS), the 3" -end of the C31-Int gene
was amplified from pCMV-C31-Int(wt) as a 300 bp PCR fragment using the
primers C31-8 (SEQ ID NO:8) and C31-2-2 (SEQ ID NO:11). Primer C31-2-2
modifies the 3" -end of the wildtype C31-Int gene such that the stop codon is
replaced by a sequence of 21 basepairs coding for the SV40 T-antigen nuclear
localisation sequence of 7 amino acids (Prolin-Lysin-Lysin-Lysin-Arginin-Lysin-
Valin) (Kalderon et. al, Cell, 39, 499 - 509 (1984)), followed by a new stop
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codon. The ends of this 300 bp PCR fragment were digested with with Eco47I11

and Xhol, the fragment was ligated into plasmid pCMV-C31-Int(wt) and opened
with Eco47III and Xhol to replace the 3’-end of the wildtype C31-Int gene
resulting in the plasmid pCMV-C31-Int(CNLS). The identity of the new gene
segment was verified by DNA sequence analysis. pCMV-C31-Int(CNLS) (SEQ ID
NO:12) contains a 700 bp cytomegalovirus immediated early gene promoter -
(position 12 - 711), a 270 bp hybrid intron (position 712 - 981), the modified
C31-Int gene (position 989 - 2851), and a 189 bp synthetic polyadenylation
sequence (position 2854 - 3043).

To generate the Cre expression plasmid pCMV-Cre (SEQ ID NO:13), the coding
sequence of Cre recombinase (Sternberg et al., J. Mol. Biol., 187, 197 - 212
(1986)) with a N-terminal fusion of the 7 amino acid SV40 T-antigen NLS (see
above) was recovered from plasmid pgk-Cre and cloned into the Notl and Xhol
sites of plasmid pRK50. PRK50 (SEQ ID NO:14) is a generic expression vector for
mammalian cells based on the cloning vector pNEB193 (New England Biolabs Inc,
Beverly, MA, USA). PRK50 was built by insertion into pNEB193 of a 700 bp
cytomegalovirus immediated early gene (CMV-IE) promoter (position 1-700)
from plasmid pIREShyg (GenBank#U89672; Clontech Laboratories Inc, Palo Alto,
CA, USA), a synthetic 270 bp hybrid intron (position 701-970), consisting of a
adenovirus derived splice donor and an IgG derived splice acceptor sequence
(Choi et al., Mol. Cell. Biol., 11, 3070 ~ 3074 (1991)), and a 189 bp synthetic

'polyadenylation sequence (position 1000-1188) build from the polyadenylation

consensus sequence and 4 MAZ polymerase pause sites (Levitt et al.,
Genes&Dev., 3, 1019 - 1025 (1989); The EMBO J. 13, 5656 ~ 5667 (1994)). The
positive control plasmid pRK64(ACre) (SEQ ID NO:15) was generated from
PRK64 by transformation into the Cre expressing E. coli strain 294-Cre (Buchholz
et al., Nucleic Acids Res., 24, 3118 - 3119 (1996)).

One of the transformed subclones was confirmed for the Cre mediated deletion of
the loxP-flanked cassette by restriction mapping and further expanded. Plasmid
PUC19 is a cloning vector without eukaryotic control elements used to equalise
DNA amounts for transfections (GenBank#X02514; New England Biolabs Inc,
Beverly, MA, USA). All plasmids were prdpagated, in DH50 E. coli cells (Life

Technologies GmbH, Karlsruhe, Germany) grown in Luria-Bertani medium and
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purified with the plasmid DNA purification reagents "Plasmid-Maxi-Kit" (Quiagen

GmbH, Hilden, Germany) or "Concert high purity plasmid purification system"
(Life Technologies GmbH, Karlsruhe, Germany). Following purification, the
plasmid DNA concentrations were determined by absorption at 260 nm and 280
nm in UVette cuvettes (Eppendorf—NetheIer;Hinz GmbH, Hamburg, Germany)
using a BioPhotometer (Eppendorf-Netheler-Hinz GmbH, Hamburg, Germany)
and the plasmids were diluted to the same concentration; finally these were -
confirmed by separation of 10 ng of each plasmid on an ethidiumbromide-stained

agarose gel.

B. Cell culture and transfections: Chinese hamster ovary (CHO) cells (Puck et al.,
J. Exp. Med., 108, 945 (1958)) were obtained from the Institute for Genetics

- (University of Cologne, Germany) as a population adapted to growth in DMEM

medium. The cells were grown in DMEM/Glutamax medium (Life Technologies)

- supplemented with 10% fetal calf serum at 37°C, 10% CO, in humid atmosphere

and passaged upon trypsinisation. One day before transfection 10° cells were
plated into a 48-well plate (Falcon). For the transient transfection of cells with
plasmids each well received into 250 ml of medium a total amount of 300 ng
supercoiled plasmid DNA complexed before with the FuGene6 transfection
reagent (Roche Diagnostics GmbH, Mannheim, Germany) according to the
manufacturers protocol. Each 300 ng DNA preparation (Fig.2 sample 4 to 11)
contained 50 ng of the luciferase expression vector pUHC13-1 (Gossen et al.,
Proc Natl Acad Sci USA., 89 5547-5551 (1992)), 50 ng of the substrate vector
PRK64, 0.5 ng or 1 ng of one of the recombinase expression vectors pCMV-
C31Int(wt), pCMV-C31Int(NNLS), pCMV-C31Int(CNLS) or pCMV-Cre and 199 ng
or 199.5 ng of pUC19 plasmid, except for the controls which received 50 ng of
PUHC13-1 together with 50 ng of pRK64 (sample 3) or pRK64(Acre) (sample 2)
and 200 ng pUC19, or 50 ng pUHC13-1 with 250 ng pUC19 (sample 1).
Transfections of Ssv and XisA recombinases (Fig.3) also contained 50 ng of the
luciferase expression vector pUHC13-1, 50 ng of substrate vectors pPGKattA and
PPGKnif and 10 ng or 20 ng of recombinase expression vector pCMV-SSV or
PCMV-SSV(NNLS) or 25 ng or 100 ng of expression vectors pCMV-XisA/ pCMV-
XisA(NNLS). Plasmid pUC19 was added to a total amount of 300 ng plasmid DNA.
As the C31-Int expression vectors are 15% larger in size than pCMV-Cre and the

same amounts of DNA of the three plasmids were used for transfection, the
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samples with C31-Int vectors received 15% less plasmid molecules as compared

to the samples with Cre expression vector. The B-galactosidase values from C31-
Inf transfected samples by this value were not corrected and thus is a slight
underestimation of the calculated C31-Int activities. For each sample to be tested
four individual wells were transfected. One day after the addition of the DNA
preparations each well received additional 250 ml of growth medium. The cells of
each well were lysed 48 hours after transfection with 100 ml lysate reagent
supplemented with protease inhibitors (Roche Diagnostics). The lysates 'were
centrifuged and 20 ml were used to determine the B-galactosidase activities
using the B-galactosidase reporter gene assay (Roche Diagnostics) according to
the manufacturers protocol in a Lumat LB 9507 luminometer (Berthold). To
measure luciferase activity, 20ml lysate was diluted into 250ml assay buffer
(50mM glycylglycin, 5mM MgCl,, 5mM ATP) and the "Relative Light Units" (RLU)

were counted in a Lumat LB 9507 luminometer after addition of 100 ml of a 1

‘mM luciferin  (Roche Diagnostics) solution. The mean value and standard

deviation of the samples was calculated from the B-galactosidase and luciferase

RLU values obtained from the four transfected wells of each sample.

C. Results: To set up an assay system for the measurement of C31-Int and Cre
recombinase efficiency in mammalian cells the recombination substrate vector
PRK64 shown in Figure 1E was first constructed. pRK64 contains a SV40
promoter region for expression in mammalian cells followed by a 1.1 kb cassette
which consists of the coding region of the puromycin resistance gene and a
polyadenylation signal sequence. This cassette is flanked at the 5" -end by the 84
bp attB and at the 3"-end by the 84 bp attP recognition site of C31-Int (Fig.1
and 6). These attB and attP sites are located on the same DNA molecule and
oriented in a way to each other which allows the deletion of the flanked DNA
segment. The same orientation of attB and attP sites is used naturally by the
©C31 phage and the bacterial genome, leading to the integration of the phage
genome when both sites are located on different DNA molecules (Thorpe et al.,
Proc. Natl. Acad. Sci. USA, 95, 5505 - 5510 (1998)). To measure C31-Int and
Cre recombinase activities with the same substrate vector, pRK64 contains in
addition two Cre recognition (loxP) sites in direct orientation next to the att sites.
Since the att/lox-flanked cassette in plasmid pRK64 is inserted between the SV40

promoter and the coding region of the B-galactosidase gene, its presence inhibits
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B-galactosidase expression as the SV40 promoter derived transcripts are

terminated at the polyadenylation signal of the puromycin gene. Plasmid pRK64
is turned into a B-galactosidase expression vector upon C31-Int or Cre mediated
deletion of the att/lox-flanked puromycin cassette since the remaining single att

and loxP site do not substantially interfere with gene expression.

For the expression of recombinases a mammalian expression vector was
designed which contains the CMV immediate early promoter followed by a hybrid
intron, the coding region of the recombinase to be tested, and an artificial
polyadenylation signal sequence. The backbone sequence of the four
recombinase expression vectors shown in Figure 1A-D is identical to each other
except for the recombinase coding region. Plasmid pCMV-C31Int(wt) (Fig. 1A)
contains the nonmodified (wildtype) 1.85 kb coding region of C31-Int as found in
the genome of phage ®C31 (Kuhstoss, et al., J. Mol. Biol. 222, 897-908 (1991)).

Plasmid pCMV-C31Int(NNLS) (Fig. 1B) contains a modified C31-Int gene coding

for the full length C31-Int protein with a N-terminal extension of 7 amino acids

~derived from the SV40 virus large T antigén which serves as a nuclear

localisation signal (NLS). Plasmid pCMV-C31Int(CNLS) (Fig. 1C) contains a C-
terminal extension of 7 amino acids derived from the SV40 virus large T antigen
which serves as a nuclear localisation signal (NLS). Plasmid pCMV-Cre (Fig. 1D)
contains the 1.1 kb Cre coding region with an N-terminal fusion of the 7 amino
acid NLS of the SV40 T-antigen. For Cre recombinase it has been shown that the
N-terminal addition of the SV40 T-antigen NLS does not increase its
recombination efficiency in mammalian cells (Le et al., Nucleic Acids Res., 27,
4703 ~ 4709 (1999)).

As a test system to compare the efficiency of the 4 recombinases the same
amount of plasmid DNA of each of the recombinase expression vectors together
with a fixed amount of the reporter plasmid PRK64 was transiently introduced
into Chinese Hamster Ovary (CHO) cells. Thus, in this assay design the efficiency
of the various recombinases on an extrachromosomal substrate introduced into
the CHO cells was compared as a circular plasmid. Two days after transfection
the cells from the various samples were lysed and the activity of B-galactosidase
in the lysates was determined by a specific chemiluminescense assay and
expressed in "Relative Light Units" (RLU (B-Gal)) (Fig. 2). In addition all samples
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contained a fixed amount of a luciferase expression vector to control for the

experimental variation of cell transfection and lysis. For this purpose the lysates
of each sample were also tested for luciferase activity with a specific
chemiluminescense assay and the values expressed as "Relative Light Units"

(RLU (Luciferase)) (Fig. 2). All transfection samples contained in addition varying

~amounts of the unrelated cloning plasmid pUC19 so that all samples were

equalised to the same amount of plasmid DNA. As a positive control for B-
galactosidase a derivative of the recombination reporter pRK64 was used in
which the loxP flanked 1.1 kb cassette has been removed through Cre mediated
recombination in E. coli giving rise to plasmid pRK64(ACre). As negative controls
served samples which received the unrecombined reporter plasmid pRK64 but no
recombinase expression vector as well as samples set up with the puC19 plasmid

alone.

To determine the relative efficiency of the tested recombinases the RLU values of
3-galactosidase were divided individually for each sample by the RLU values
obtained for luciferase and multiplied with 10°. From the values of the four data
points of each sample the mean value and standard deviation was calculated as
an indicator of recombinase activity (Gal/Luc) (Fig. 2). The relative activity of the
tested recombinases was then compared to the positive control defined as an

activity of 1.

As shown in Fig. 2, the expression of Cre recombinase (samples 10 and 11)
resulted in a 150 to 170-fold increase of B-galactosidase activity as compared to
the negative control (sample 3), demonstrating the wide dynamic range of our
test system. Each recombinase vector was tested using two different amounts of
DNA for transfection (0.5 and 1ng/sample), which in the case of Cre resuited in
63% and 72% recombinase activity (samples 10 and 11 as compared to the
positive control). These two values establish that the DNA amounts used are
close to the test systems saturation for recombinase expression as the doubling

of DNA amounts resulted only in a minor increase of recombinase activity.

In comparison to Cre, the expression of wildtype C31-Int resuited in a
considerably lower recombinase activity of 23% and 30% (Fig. 2, samples 4 and

5) as compared to the positive control. These values represent 37% and 42%
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- recombinase activity for wildtype C31-Int as compared to Cre recombinase

(compare samples 4 and 5 with 10 and 11). Upon the expression of C31-Int
fused with the N-terminal NLS (C31-Int(NNLS)) values of 32% and 36%
recombinase activity (samples 6 and 7) were obtained as compared to the
positive control. The C31-Int(NNLS) values represent 51% and 50% recombinase
activity as compared to Cre (compare samples 6 and 7 to 10 and 11). Thus, the
activity of C31-Int in mammalian cells is just moderately enhanced by the
addition of a NLS signal.

Surprisingly, upon the expression of C31-Int fused with the C-terminal NLS (C31-
Int(CNLS)) values of 50% and 65% recombinase activity (samples 8 and 9) were
obtained as compared to the positive control. The C31-Int(CNLS) values
represent 79% and 90% recombinase activity as compared to Cre recombinase
(compare samples 84 and 9 to 10 and 11). Unexpectedly,C31-Int(CNLS) exhibits
a dramatic, more than twofold increase of recombinase activity in comparison to

C31-Int(wt) (compare samples 8 and9 to 4 and 5).

In order to test whether the addition of a NLS sequence may be a general,

simple method to enhance recombinase activity in mammalian cells we extended
our studies by two additional recombinases: XisA recombinase (XisA) derived
from the cyanobacterium Anabaena, and SSV-Integrase (SSV-Int) derived from
the SSV1 virus of the thermophilic bacterium Sulfolobus shibatae. To this end we
constructed mammalian expression vectors for the wildtype forms of XisA and
SSV recombinases and compared their activity to versions which were modified
by the N-terminal addition of the 7 amino acid NLS of the SV40 T-antigen. These
recombinases were compared by the use of the reporter vector shown in Fig.1E,
except that the att elements of C31-Int were replaced by the nif recognition
sequences for XisA or the att sequences for SSV-Int. As described above for C31-
Int, recombinase activities were tested by transient transfection into CHO cells
using the reporter vector derived B-galactosidase activity as readout and
cotransfected luciferase as internal control.

As shown in Fig.3 for both, XisA and SSV recombinases the addition of a NLS
sequence did not improve their activity in a mammalian cell line as compared to
the wildtype forms. At both DNA concentrations tested wildtype XisA exhibits a
significant recombination activity as compared to the reporter vector alone

(compare samples 2 and 3 to sample 1), but this activity is not altered by the
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addition of an NLS (compare samples 2 and 3 to samples 4 and 5). SSV-Int

exhibits only a low recombination activity (compare samples 7 and 8 with sample
6) which is also not enhanced by the addition of a NLS (compare samples 9 and
10 with samples 7 and 8). From these results we conclude that the addition of a
NLS to an inefficient recombinase is not a general, simple method to improve its
performance in mammalian cells.

Taken together, in the transient transfecfion test system shown in Figure 2 a
more than twofold activity increase of the ®C31 Integrase could be achieved by
the C-terminal, but not the N-terminal addition of the SV40 T antigen NLS signal.
As this signal sequence has been characterised to act as a nuclear localisation
signal (Kalderon et. al, Cell, 39, 499 - 509 (1984)) we conclude that the
efficiency increase of C31-Int(CNLS) is the result of the improved nuclear
accumulation of this recombinase. The relative inefficiency of C31-Int (NNLS)
may be explained by the inaccessibility of the NLS peptide to the nuclear import
machinery at the N-terminal position of the C31-Int protein.

In particular, it could be shown that C31-Int(CNLS) recombines
extrachromosomal DNA in mammalian cells almost as efficient as the widely used
Cre recombinase and thus provides an additional or alternative recombination
system of highest activity. The efficiency increase of C31-Int(CNLS) as compared
to its wildtype form is regarded' as an invention of substantial use for

biotechnology.

Example 2

As demonstrated in example 1 C31-Int recombinase with the C-terminal fusion of
the SV40 T-antigen NLS (C31-Int(CNLS)) shows in mammalian cells a
recombination activity comparable to Cre recombinase on an extrachromosomal
plasmid vector., It was further tried to test whether C31-Int(CNLS) exhibits a
similar activity on a recombination substrate which is chromosomally integrated
into the genome of mammalian cells. This question is critical for the use of a
recombination system for genome engineering as it is possible that a
recombinase may act efficiently on extrachromosomal substrates but is impaired
if the recognition sites are part of the mammalian chromatin. To characterise the
recombination activity of C31-Int(CNLS) and C31-Int(NNLS) on a chromosomal
Substrate the pRK64 reporter plasmid (Fig. 1E) was stably integrated, containing
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a pair of loxP and att sites, into the genome of a mammalian cell line. One of the

stable transfected clones was chosen for further analysis and was transiently
transfected with recombinase expression vectors coding for C31-Int(CNLS), C31-
Int(NNLS), C31-Int(wt) or Cre recombinase. The activity of B-galactosidase
derived from the Cre expression vector recombined in these cells was taken as a

measure of recombination efficiency.

A. Plasmid constructions: all plasmids used and their purification are described in

example 1.

B. Cell culture and transfections: To generate a stably transfected C31-Int
reporter cell line 2.5 x 10° NIH-3T3 cells (Andersson et al., Cell, 16, 63-75
(1979); DSMZ#ACC59; DSMZzZ-Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Mascheroder Weg 1b, D-38124 Braunschweig, Germany)

were electroporated with 5 pg pRK64 plasmid DNA linearised with Scal and
plated into 10cm petri dishes. The cells were grown in DMEM/Glutamax medium
(Life Technologies) supplemented with 10% fetal calf serum at 37°C, 10% CO, in
humid atmosphere, and passaged upon trypsinisation. Two days after tranfection
the medium was supplemented with 1mg/ml of puromycin (Calbiochem) for the
selection of stable integrants. Upon the growth of resistant colonies these were
isolated under a stereomicroscope and individually expanded in the absence of
puromycin. To demonstrate stable integration of the transfected vector, genomic
DNA of puromycin resistant clones was prepared according to standard methods
and 5-10 Hg were digested with EcoRV. Digested DNA was separated in a 0.8%
agarose gel and transferred to nylon membranes (GeneScreen Plus, NEN
DuPont) under alkaline conditions for 16 hours. The filter was dried and
hybridised for 16 hours at 65°C with a probe representing the 5° part of the E.
coli B-galactosidase gene (1.25 kb NotI - EcoRV fragment of plasmid CMV-B-pA
(R. Kiihn, unpublished). The probe was radiolabelled with P32-marked a-dCTP
(Amersham) using the Megaprime Kit (Amersham). Hybridisation was performed
in a buffer consisting of 10% dextranesulfate, 1% SDS, 50 mM Tris and 100 mM
NaCl, pH7.5). After hybridisation the filter was washed with 2x SSC/1%SDS and
exposed to BioMax MS1 X-ray films (Kodak) at ~ 80°C.

Transfections of the selected clone 3T3(pRK64)-3 with plasmid DNAs and the

measurement of B-galactosidase activities in lysates were essentially performed
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as described in example 1 for CHO cells, except that 32ng or 64ng of the

recombinase expression plasmids and 218 or 186 ng of pUC19 plasmid were

used and the pRK64 plasmid was omitted from all samples.

C. Histochemical detection of B-galactosidase activity in transfected 3T3(pRK64)-

3 cells

To directly demonstrate B-galactosidase expression in recombinase transfected
cells, 10* 3T3(pRK64)-3 cells were plated one day before transfection into each
well of a 48-well tissue culture plate (Falcon). For the transient transfection of
cells with plasmids each well received into 250 pl of medium a total amount of
150 ng supercoiled plasmid DNA complexed before with the FuGene6 transfection
reagent (Roche Diagnostics GmbH, Mannheim, Germany) according to the
manufacturers protocol. Each 150 ng DNA preparation contained 50 ng of the
recombinase expression vector pCMV-Cre or pCMV-C31Int(CNLS) and 100ng of
the pUC19 plasmid. After 2 days the culture medium was removed from the
wells, the wells were washed once with phosphate buffered saline (PBS), and the
cells were fixed for 5 minutes at room temperature in a solution of 2%
formaldehyde and 1% glutaraldehyde in PBS. Next, the cells were washed twice
with PBS and finally incubated in X-Gal staining solution for 24 hours at 37°C
(staining solution: 5 mM Kz(Fe(CN)g), 5 mM Ki(Fe(CN)g), 2 mM MgCl,, 1mg/ml
X-Gal (BioMol) in PBS) until photographs were taken.

D. Results

To generate a mammalian cell clone with a stable génomic integration of the
C31-Int and Cre recombinase reporter plasmid pRK64, the murine fibroblast cell
line NIH-3T3 was electroporated with linearised pRK64 DNA (Fi‘g.lD; see also
example 1) and subjected to selection in puromycin containing growth medium.
Plasmid pRK64 contains in between the pair of loxP and att sites the coding
region of the puromycin resistance gene expressed from the SV40-IE promoter.
Thirty-six puromycin resistant clones were isolated and the genomic DNA of 19
clones was analysed for the presence and copy number of the pRK64 DNA. Three
clones, which apparently contain 2 - 4 copies of pRK64, were further
characterised on the single cell level for the expression of B-galactosidase upon
transient transfection with the Cre expression vector pCMV-Cre (Fig. 1C). The cell

clone with the largest proportion of B-galactosidase positive cells, 3T3(pRK64)-3,
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was selected as most useful for the planned studies on C31-Int and Cre

recombinase efficiency.

To compare the efficiency of wildtype C31-Int (C31-Int(wt)), C31-Int(CNLS),
C31-Int(NNLS), and Cre recombinases 32ng or 64 ng of the recombinase
expression vectors pCMV-C31Int(wt), pCMV-C31Int(CNLS), pCMV-C31Int(NNLS),
or pCMV-Cre (Fig. 1 A-D) together with the unrelated cloning plasmid pUC19
were transiently introduced into 3T3(pRK64)-3 cells, such that all samples
contained the same amount of plasmid DNA. As a negative control a sample
prepared with the pUC19 plasmid alone was used. Two days after transfection
the cells from the various samples were lysed and the activity of B-galactosidase
in the lysates was determined by a specific chemiluminescense assay and
expressed in "Relative Light Units" (RLU)(B-Gal) (Fig. 4). From the values of the
four data points of each sample the mean value and standard deviation was
calculated as an indicator of recombinase activity (Fig.4). The relative activity of
the tested recombinases was then compared to the highest value obtained with

the Cre expression vector, defined as an activity of 1.

As shown in Figure 4 the expression of Cre recombinase (samples 8 and 9)
resulted in a 36 to 49-fold increase of B-galactosidase activity as compared to the
negative control (sample 1), demonstrating the dynamic range of the test system
used. Each recombinase vector was tested using two different amounts of DNA
for transfection (32 ng and 64 ng/sample), which in the case of Cre resuilted in
73% and 100% recombinase activity (samples 8 and 9). These two values
establish that the DNA amounts used are not far from the linear scale of the test
systems ability for recombinase expression as the twofold increase of the amount

of DNA also resulted in a significant increase of recombinase activity.

The expression of wildtype C31-Int (Fig. 4, samples 2 and 3) resulted in a low

recombinase activity of 4% and 10% as compared to thevalues obtained by Cre

'transfection, (compare samples 2 and 3 with 8 and 9). This activity was only

moderately enhanced by the expression of C31-Int(NNLS) to values of 19% and
22% of Cre activity (compare samples 4 and 5 with samples 8 and 9). Upon the
expression of C31-Int(CNLS) values of 48% and 78% recombinase activity were

obtained as compared to Cre recombinase (compare samples 6 and 7 to 8 and
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9). Hence, C31-Int(CNLS) exhibits an 12-fold higher activity than C31-Int(wt) at

32 ng plasmid DNA (Fig.4, compare samples 6 and 2) and an 8-fold higher
activity than C31-Int(wt) at 64 ng plasmid DNA (Fig.4, compare samples 7 and
3).

In addition, it was aimed to directly demonstrate in situ the expression of B-
galactosidase in 3T3(pRK64)-3 cells after transfection with Cre or C31-Int(CNLS)
recombinase plasmid. Two days after transfection the cells were fixed in situ and
incubated with the histochemical X-Gal assay which detects B-galactosidase
positive cells by a blue precipitate. As shown in Figure 5 stained cells were found
at a comparable frequency in the samples transfected with the Cre or C31-
Int(CNLS) expression vectors but not in the nontransfected control. This result
confirms that the B-galactosidase activities measured by chemiluminescense
upon recombinase transfection (Fig. 4) results from a population of individual,

recombined reporter cells.

In conclusion, upon the transient transfection of recombinase expression vectors
into a cell line with a genomic integration of the recombination substrate vector,
a 8 - 12-fold activity increase of the ®C31 Integrase by the C-terminal fusion
with the SV40 T-antigen NLS signal was found. As this signal sequence has been
characterised to act as a nuclear localisation signal (Kalderon et. al, Cell, 39, 499
- 509 (1984)), it was concluded that the dramatic efficiency increase of C31-
Int(CNLS) is the result of the improved nuclear accumulation of this
recombinase. The approximately tenfold activity increase of C31-Int(CNLS) upon
expression in a cell line with a genomic integration of the substrate vector is
considerably higher than the activity increase found upon the transient
expression of both vectors (see example 1). Thus, a substrate vector integrated
into the chromatin of a mammalian cell may pose more stringent requirements
on recombinase activity to be recombined as compared to an extrachromosomal

substrate.
The dramatic activity increase of C31-Int(CNLS), as compared to its wildtype

form, on a stable integrated substrate in mammalian cells is an invention of

significant practical use as this recombinase is as efficient as the widely used
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Cre/loxP system; thus, C31-Int(CNLS) provides an additional or alternative

recombination system of highest activity.

Example 3

To demonstrate that the increase in B-galactosidase activity obtained by the
cotransfection of a C31-Int expression vector and the reporter vector pRK64 into
mammalian cells is in fact the result of recombinase mediated deletion, one of
the recombination products was detected by a specific polymerase chain reaction
(PCR). The amplified PCR product was cloned and its sequence determined. The
obtained sequence confirms that C31-Int mediated deletion of the test vector
occurs in a mammalian cell line and that the recombination occurs at the known

breakpoint within the attB and attP sites.

A. Plasmid constructions: The construction of plasmids pRK64, pCMV-Cre and

pCMV-C31-Int(wt) is described in Example 1. To simulate the recombination of
pRK64 by C31-Int, the sequence between the CAA motives of the att sites
(boxed in Fig.5) was deleted from the computerfile of pRK64, giving rise to the
sequence of pRK64(Alnt) (SEQ ID NO:16).

B. Transfection of Cells and PCR amplification: MEF5-5 mouse fibroblasts
(Schwenk et al., 1998) (20000 cells per well of a 12 well plate (Falcon)) were
transfected with 0.5 pg pRK64 alone or together with 250 ng pCMV-Int(wt) or

pCMV-Cre using the FuGene6 transfection reagent following the manufacturers

protocol (Roche Diagnostics). After 2 days DNA was extracted from these cells
according to standard methods and used for PCR amplification with Primers P64-
1 (SEQ ID NO:17; complementary to position 111-135 of pRK64(AInt)) and P64-
4 (SEQ ID NO:18; complementary to position 740-714 of pRK64(Alnt)) using the
Expand High Fidelity PCR kit (Roche Diagnostics). PCR products were separated
on a 0.8% agarose gel, extracted with the QuiaEx kit (Quiagen) and cloned into
the pCR2.1 vector using the TA cloning kit (Invitrogen) resulting in plasmid
pRK80d. The sequencé of its insert, seq80d (SEQ ID NO:19), was determined
using the reverse sequencing primer and standard sequencing methods (MWG
Biotech).

For the measurement of B-galactosidase activity the cells were lysed 2 days after
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transfection and the B-galactosidase activities were determined with the B-

galactosidase reporter gene assay (Roche Diagnostics) as described in example
1.

C. Results: As a test vector for C31-Int mediated DNA recombination plasmid
pRK64 was used, which contains the 1.1 kb coding region of the puromycin
resistance gene flanked 5° by the 84 bp attB and 3" by the 84 bp attP
recognition site of C31-Int (Fig. 5). These attB and attP sites are located on the
same DNA molecule and oriented in a way to each other which allows the
deletion of the att-flanked DNA segment. The same orientation of attB and attP
sites is used naturally by the ®C31 phage and the bacterial genome for the
integration of the phage genome when both sites are located on different DNA
molecules (Thorpe et al., Proc. Natl. Acad. Sci. USA, 95, 5505 - 5510 (1998)). As
a positive control, vector pRK64 contains in addition two Cre recombinase
recognition (loxP) sites in direct orientation next to the att sites. Since the att-
flanked DNA segment in plasmid pRK64 is inserted between a promoter active in
mammalian cells and the B-galactosidase gene, its deletion can be measured by
the increase of B-galactosidase activity. The expected product of C31-Int
mediated deletion of plasmid pRK64 is shown in Fig. 6, designated as
pRK64(AlInt). If the recombination between attB and attP occurs as described in
bacteria (Thorpe et al., Proc. Natl. Acad. Sci. USA, 95, 5505 - 5510 (1998)), a
single attR site is generated and left on the parental plasmid (Fig. 6) while the
flanked DNA is excised and contains an attL site. Beside the measurement of B-
galactosidase activity, C31-Int mediated recombination of pRK64 can be directly
detected on the DNA level by a specific polymerase chain reaction (PCR) using
the primers P64-1 and P64-4 (Fig. 6). These primers, located 5 of the attB site
(P64-1) and 3" of the attP site, are designed to amplify a PCR product of 630 bp
lenght upon the C31-Int mediated recombination of pRK64. For the expression of
C31-Int in mammalian cells plasmid pCMV-C31(wt) was used, which contains the
CMV-IE-Promoter upstream of the C31-Int coding region followed by a synthetic
polyadenylation signal (see Example 1 and Fig.1).

The recombination substrate vector pRK64 was transiently transfected into the
murine fibroblast cell line MEF5-5 either alone, or together with the C31-Int
expression vector pCMV-C31(wt), or together with an expression vector for Cre

recombinase, pCMV-Cre. Two days after transfection half the cells of each sample
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was lysed and used to measure B-galactosidase activity by chemiluminescense,

and the other half was used for the preparation of DNA from the transfected cells
for PCR analysis. The B-galactosidase levels of the 3 samples were found as
following (expressed as "Relative Light Units" (RLU) with standard deviation (SD)

of the B-galactosidase assay):

Sample RLU (SD)
1) pRK64 692 +5
2) pRK64 + pCMV-Cre. 8527 + 269
3) pRK64 + pCMV-C31(wt) 1288 + 93

As the coexpression of the test vector pRK64 together with the C31-Int
expression vector in sample 3 leads to a significant increase of B-galactosidase
éctivity as compared to pRK64 alone, this result suggests that pRK64 is
recombined by C31-Int as anticipated in Fig. 6.

Next, cellular DNA was prepared from the three samples and tested for the
occurrence of the expected Cre or C31-Int generated deletion product by PCR
using primers P64-1 and P64-4 for amplification. As shown in Fig. 7 an
amplification product of the expected size was found only in the samples
cotransfected with the Cre or C31-Int recombinase expression vectors (Fig. 7A,
fane3 and lane 4). The PCR products amplified from pRK64 recombined by C31-
Int or Cre are of the same size but should be recombined via the attB/P or loxP
sites, respectively.

To prove that the PCR product found after cotransfection of plasmids pRK64 and
pCMV-C31(wt) represents in fact the deletion product of C31-Int mediated
recombination, this DNA fragment was cloned into a plasmid vector and its DNA
sequence determined. One clone, pRK80d, was -analysed, and its sequence
showed exactly the sequence of an attR site as expected from C31-Int mediated
deletion of pRK64 (Fig. 7B, compare to Fig. 6).

In conclusion, this experiment demonstrates that C31-Int mediated deletion of a
vector containing a pair of attB/attP sites occurs in a mammalian cell line, and
that the recombination occurs within the same 3 bp breakpoint region of attB and

attP as found in bacteria (Thorpe et al., Proc. Natl. Acad. Sci. USA, 95, 5505 -
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5510 (1998)). Thus, it was concluded that an increase of B-galactosidase activity

observed by cotransfection of the pRK64 reporter vector and a C31-Int

expression vector in mammalian cells truly reflects C31-Int recombinase activity.

Example 4

As has been demonstrated in examples 1-3, the C31-Int recombinase with the C-
terminal fusion of the SV40 T-antigen NLS (C31-Int(CNLS)) shows a
recombination activity comparable to Cre recombinase on an extrachromosomal
as well as a chromosomally integrated target in mammalian cells in vitro. To test
whether C31-Int(CNLS) exhibits activity in mice, transgenic mice carrying a C31-
Int(CNLS) expression vector were generated. These transgenic mice were

crossed with reporter mice carrying the recombinase substrate. Recombination-

" mediated expression of p-galactosidase, which can be measured by staining with

the substrate X-Gal, was analyzed in testes of double transgenic progeny

carrying both the recombinase and the reporter.

A. Plasmid constructions: For the construction of the C31-Int(CNLS) transgene

expression vector, the C31Int gene with C-terminal NLS was isolated as a 2 kb-
fragment generated by restriction of pCMV-C31Int(CNLS) (SEQ ID NO: 12) with
BglIl. The fragment was ligated into the BglII restriction site of the vector
pCAGGS-Cre-pA (SEQ ID NO:104) giving rise to the plasmid pCAGGS-C31CNLS-
PA (SEQ ID NO:105). In pCAGGS-C31CNLS-pA the C31-Int(CNLS) (position
1891-3753) is transcribed from the CAGGS promoter (position 1-1616) and
followed by the SV40 late region polyadenylation sequence (position 3763-3941).

B. Production of transgenic mice: For the embryo injections a 3.95 kb-fragment
was generated by restriction of the plasmid pCAGGS-C31CNLS-pA with PstI and

Ascl. This fragment was purified as follows: DNA bands were separated on an
agarose-gel without ethidiumbromide. One part of the gel was stained with
ethidiumbromide to locate the band to excise. The DNA was electroeluted from
the excised band with S&S Biotrap Elution Chamber in 1x TAE (40 mM Tris-
acetate, 1 mM EDTA) overnight. The DNA was precipitated from the eluate with

1/10 volume 3M sodium acetate and 2.5 volumes ethanol at -20 °C for several
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hours. The DNA was pelleted by centrifugation at 13000 rpm for 30 min and

washed twice with 70 % ethanol. The dried DNA pellet was resuspended in TE
(10 mM Tris, 1 mM EDTA, pH 8). Subsequently the precipitation procedure was
repeated once and the DNA resuspended in injection buffer (10 mM Tris pH 7.2,
0.1 mM EDTA ). The sample was dialysed with Slide-A-Lyse Mini Dialysis Unit
(Pierce) in injection buffer with several changes of buffer at 4°C overnight.
Different amounts of the sample were checked on a gel to determine
concentration. To generate transgenic mice, 5-10 fg of the purified fragment
were injected into one pronucleus of (B6CBA)F2 mouse one-cell embryos. The
injected' embryos were subsequently transferred into the oviduct of 0.5 day

pseudopregnant NMRI females.

C. Analysis of transgenic_mice: Mice were analyzed for the presence of the
pCAGGS-C31CNLS-pA transgene by PCR using tail DNA and the primers C31-
screen 1 (SEQ ID NO:100) and C31l-screen 2 (SEQ ID NO:101) amplifying a
fragment of 500 bp. The PCR reaction contained 5 pl PCR buffer (Invitrogen), 2
{50 mM MgCl,, 1.5 pl 10 mM dNTP-mix, 2 pl (10 pmol) of each primer, 0.5 pl
Tag-polymerase (5 U/ yl) and water to a volume of 50 ul. The program used for
the PCR reactions was: 94 °C for 30 s, 55 °C for 30 s and 72 °C for 1 min in 30

cycles.

D. Analysis of C31-Int(CNLS) activity: Founder mice transgenic for the pCAGGS-

C31CNLS-pA transgene were crossed to heterozygous C31 reporter mice carrying
the C31 reporter construct in the ROSA26 locus (SEQ ID NO:106) (Fig. 8).
Offspring of the crosses were genotyped for the presence of the pCAGGS-
C31CNLS-pA transgene by the PCR assay described in section C as well as for the
ROSA26-C31 reporter allele by a Lacz-specific PCR assay. The PCR was
performed using tail DNA and the primers pB-Gal 3 (SEQ ID NO:102) and p-Gal 4
(SEQ ID NO:103) amplifying a fragment of 315 bp. The PCR reaction contained 5
Ml PCR buffer (Invitrogen), 2.5 pl 50 mM MgCl,, 2 pl 10 mM dNTP-mix, 1 pl (10
pmol) of each primer, 0.4 pl Tag-polymerase (5 U/ pl) and water to a volume of
50 pl. The program used for the PCR reactions was: 94 °C for 1 min, 60 °C for 1
min and 72 °C for 1 min in 30 cycles.

Testes from mice carrying the pCAGGS-C31CNLS-pA transgene as well as the

reporter locus and from a control mouse carrying the reporter allele only were
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dissected. The tissues were imbedded in OCT Tissue freezing medium

(Leica/Jung) and frozen in liquid nitrogen. Cryosections were generated from the

embedded tissues using a Leica CM3050 cryomicrotome, dried on polylysine-

. coated slides for 1-4 hours and then stained as follows: Sections were fixed in

0.2 % glutaraldehyde, 5 mM EGTA, 2 mM MgCl, in 0.1 M PB (K;HPO,/ KH,PO,, pH
7.3) for 5 min at room temperature and washed in wash buffer (2 mM MgCl;,
0.02 % Nonidet-40 in PB in 0.1 M PB) 3 times for 15 min. Then sections were
stained in X-Gal-solution (0.6 mg/ ml X-Gal in DMSO, 5 mM potassium
hexacyanoferrat III, 5 mM potassium hexacyanoferrat II in LacZ wash buffer)
overnigth at 37 °C. After staining sections were washed in 1x PBS twice for 5
min. Dehydration was performed by washing the sections first with 70 %, 96 %
gnd 100 % ethanol for 2 min each, then with a 1:1 mix of ethanol and xylol for 5
min and in the end only with xylol for 5 min. Before taking pictures sections were

mounted in Entellan.

E. Results: To identify transgenic founder mice carrying the pCAGGS-C31CNLS-

pA transgene, 29 mice born from the injection experiment were analyzed for the
presence of the transgene. 5 founder mice (3 females and 2 males) were
identified. To analyze the activity of the C31-Int(CNLS) recombinase in
transgenic mice, 2 of the female founder mice were crossed to heterozygous C31
reporter mice carrying a C31 reporter construct in the ROSA26 locus (Fig. 8).
From each of these crosses, one offspring carrying the pCAGGS-C31CNLS-pA
transgene as well as the C31 reporter allele was sacrificed. In oder to determine
whether pCAGGS-C31CNLS-pA transgenic mice are able to delete an attB/P
flanked DNA sequence in the mouse germline, tissue sections from the testes of
the sacrificed animals were prepared and stained for B-galactosidase activity with
X-Gal. Fig. 9 shows the result of the staining experiment for one of these mice
(A) as well as a control mouse carrying only the reporter allele, but lacking the
pCAGGS-C31CNLS-pA transgene (B). Clear staining can be detected in the
maturing sperm cells in about 50% of the tubules with the proportion of B-
galactosidase expressing cells ranging between 10 and 100. No staining could be
detected for the control mouse. This clearly demonstrates that C31-int-mediated
recombination has taken place during spermatogenesis in the pCAGGS-C31CNLS-
pA transgenic mice. These results show that the C31-int is functional in vivo, in a
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transgenic mouse system and therefore provides a new tool to introduce specific

deletions, inversions or integrations into the mouse germline.
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Claims

1. A fusion protein comprising
(a) a recombinase domain comprising a recombinase protein or or a mutant
thereof having a recombinase activity similar to that of the corresponding wild-
type recombinase and _
(b) a signal peptide domain linked to said recombinase domain which directs

nuclear import of said fusion protein in eucaryotic cells.

2. The fusion protein of claim 1, wherein the activity of the fusion protein in
eucaryotic cells is significantly higher as compared to that of the wild-type

recombinase corresponding to the recombinase of the recombinase domain.

3. The fusion protein of claim 1 or 2, wherein the recombinase domain comprises
a recombinase protein belonging to the family of large serine recombinases or a
mutant thereof, preferably the recombinase domain comprises a recombinase
protein selected from the group consisting of bacteriophage ®C31 integrase
(C31-Int), coliphage P4 recombinase, Listeria phage recombinase, bacteriophage
R4 Sre recombinase, CisA recombinase, XisF recombinase, transposon Tn4451
TnpX recombinase and lactococcal bacteriophage TP901-1 recombinase, or a
mutant thereof; most preferably the recombinase protein is a C31-Int protein or

a mutant thereof.

4. The fusion protein of claim 3, wherein the recombinase protein comprises a
C31-Int having the amino acid sequence shown in SEQ ID NO:21 or a C-terminal
truncated form thereof, said truncated form of the C31-Int preferably comprising
amino acid residues of 306 to 613 of SEQ ID NO:21.

5. The fusion protein according to any one of claims 1 to 4, wherein the signal
peptide domain is derived from yeast GAL4, SKI3, L29 or histone H2B proteins,
polyoma virus large T protein, VP1 or VP2 capsid protein, SV40 VP1 or VP2 capsid
protein, adenovirus Ela or DBP protein, influenza virus NS1 protein, hepatitis
virus core antigen or the mammalian lamin, c-myc, max, c-myb, p53, c-erbA,

jun, Tax, steroid receptor or Mx proteins, SV40 T-antigen or other proteins with
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known nuclear localisation, preferably the signal peptide domain comprises a

peptide which is derived from the SV40 T-antigen.

6. The fusion protein according to any one of claims 1 to 5, wherein the signal
peptide domain J

(i) has a length of 5 to 74, preferably 7 to 15 amino acid residues, and/or

(i) comprises a segment of 6 amino acid residues having at least 2 positively
charged basic amino acid residues, said basic amino acid residues being

preferably selected from lysine, arginine and histidine.

7. The fusion protein of claim 5 or 6, wherein the signal peptide domain
comprises a peptide selected from a sequence shown in SEQ ID NOs:24 to 53,
preferably the signal peptide comprises the amino acid sequence Pro-Lys-Lys-
Lys-Arg-Lys-Val (SEQ ID NO:53).

8. The fusion protein according to any one of claims 1 to 6, wherein

(i) the signal peptide domain is linked to the N-terminal or C-terminal of the
recombinase domain or is integllated into the recombinase domain, preferably the
signal peptide domain is linked to the C-terminal of the recombinase domain;
and/or

(i) the signal peptide domain is linked to the recombinase domain directly or
through a linker peptide, said linker preferably having 1 to 30 essentially neutral

amino acid residues.

9. The fusion protein of claim 1 comprising the amino acid sequence shown in
SEQ ID NO:23.

10. A DNA coding for the fusion protein according to any one of claims 1 to 9.
11. A vector containing the DNA as defined in claim 10.

12. A microorganism containing the DNA of claim 10 and/or the vector of claim
11,
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13. A process for preparing the fusion protein as defined in any one of claims 1 to

9 which comprises culturing a microorganism as defined in claim 11 under
conditions suitable for expression of said fusion protein and recovering said

fusion protein.

14. Use of the fusion protein as defined in any one of claims 1 to 9 to recombine
DNA molecules, which contain recombinase recognition sequences for the

recombinase protein of the recombinase domain, in eucaryotic cells.

15. A cell, preferably a mammalian cell containing the DNA sequence of claim 10

in its genome.

16. The cell of claim 15, also containing recognition sequences for the

recombinase protein of the recombinase domain in its genome.

17. Use of the cell of claim 15 or 16 for studying the function of genes and for

the creation of transgenic organisms.

18. A transgenic organism, preferably a transgenic non-human mammal

containing the DNA sequence of claim 10 in its genome.

19. The transgenic organism of claim 18 also containing recognition sequences

for the recombinase protein of the recombinase domain in its genome.

20. Use of the transgenic organism of claim 18 or 19 for studying gene function

at various developmental stages.

21. A method for recombining DNA molecules of cells or organisms containing
recombinase recognition sequences for the recombinase protein of the
recombinase domain as defined in claims 1 to 9, which method comprises
supplying the cells or organisms with a fusion protein as defined in claims 1 to 9
or with a DNA sequence of claim 10 and/or a vector of claim 11 which are

capable of expressing said fusion protein in the cell or organism.
22. A method for recombining a DNA molecule containing recognition sequences
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for a recombinase protein in a eucaryotic cell, said method comprising contacting

the cell with a fusion protein according to claim 1 that recognizes said recognition
sequences, wherein the fusion protein catalyzes recombination of the DNA

molecule.

23. The fusion protein according to any one of claims 1 to 9 which catalyzes

recombination at recognition sequences for the recombinase protein.
24 A transgenic organism, preferably a transgenic non-human mammal,

comprising a cell containing a DNA sequence coding for a recombinase fusion

protein as defined in claims 1 to 9 and 23 in its genome.
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SEQUENCE LISTING
<110> Artemis Pharmaceuticals GmbH
<120> Modified Recombinase
<130> 012787wo/JH/ml

<140>
<141>

<160> 108
<170> PatentIn Ver. 2.1
<210> 1

<211> 86
<212> DNA

"<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer C31-4

<400> 1
cgtgacggtc tcgaagccge ggtgcgggty ccagggegty cecettggget cececgggege 60
gtactccacc tcacccatct ggtcca 86

<210> 2
<211> 86

' <212> DNA

<213> Artificial Sequence

<220> . :
<223> Description of Artificial Sequence: primer C31-5

<400> 2
cgtggaccag atgggtgagg tggagtacgce gcccggggag cccaagggca cgecctggee 60
cacgcaccge ggcttcgaga ccgtca 86

<210> 3

<211> 90

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer C31-6

<400> 3
gatccagaag cggttttcgg gagtagtgec ccaactgggg taacctttga gttctctcag 60
ttgggggegt agggtcgecg acatgacacg 90

<210> 4

<211> 90

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: primer C31-7-2

<400> 4

gatccgtgte atgtcggega cectacgece ccaactgaga gaactcaaag gttaccccag 60
ttggggcact actcccgaaa accgcttcetg 90
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<210> 5
<211> 7438
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: vector pRK64

<400> 5

cgtcatcacc
ccccaggcte
ggctcccecag
ccgccecctaa
catggctgac
tcgacgacac
tgaggtggag
cgagaccgte
ctgcaggtceg
ctgaccccte
caccecgcegac
cgccacgcgce
actcttccte
cgcggtggeg
cggcccgege
cctectggeg
gcccgaccac
cgagcgcgcece
cgageggete
gtgcatgacc
aaggagcgca
cacccgceccc
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
aactgagaga
tccataactt
agcttggcac
cttaatcgce
accgatcgce
ccggcaccag
gtcgtegtee
acctatccca
tcgcectcacat
gatggcgtta
gacagtcgtt
ctcgeggtga
cggatgagcg
gatttccatg
gttcagatgt
gaaacgcagg
ggttatgceg
gaaatcccga
gaagcagaag
ctgaacggca
ggtcaggtca
tttaacgeceg
cgctacggece
aatcgtctga
gtgcagegeg
cacggcgceta
gtgcagtatg
gcgegegtygg
ctttegetac
aacagtcttg
ggcggetteg

gaaacgcgcg
cccagcaggce
caggcagaag
ctcecgeccat
taattttttt
tgcagagacc
tacgcgeecceg
acgaataact
gccgecacga
acaaggagac
gacgtccece
cacaccgtcg
acgcgegteg
gtctggacca
atggccgagt
ccgcaccgge
cagggcaagyg
ggggtgccceyg
ggcttcaccg
cgcaagcccg
cgaccccatg
cgaggccceac
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttat
actcaaaggt
cgtatagcecat
tggccgtegt
ttgcagcaca
cttcccaaca
aagcggtgcece
cctcaaactg
ttacggtcaa
ttaatgttga
actcggegtt
tgcegtetga
tggtgectgeg
gcattttccg
ttgccactceg
gcggcgagtt
tcgececagegg
atcgcgtcac
atctctatcg
cctgegatgt
agccgttget
tggatgagca
tgcgcetgtte
tgtatgtggt
ccgatgatcc
atcgtaatca
atcacgacgc
aaggcggcgg
atgaagacca
ctggagagac
gcggtttege
tctgggactg

aggcagctgt
agaagtatgc
tgtgcaaagce
cccgeccecta
tatttatgca
tacttcacta
gggagcccaa
tcgtatagea
ccggecggec
gaccttccat
gggccgtacg
acccggaccg
ggctcgacat
cgccggagag
tgagcggttc
ccaaggagcce
gtctgggcag
ccttcectgga
tcaccgcecga
gtgcctgacg
gctccgaccg
cgactctaga
aacctcccac
ttgtttattg
aaagcatttt
catgtctgga
taccccagtt
acattatacg
tttacaacgt
tcececttte
gttgcgecagce
ggaaagctgg
gcagatgcac
tcecgeegttt
tgaaagctgg
tcatctgtgg
atttgacctg
ttggagtgac
tgacgtctcg
ctttaatgat
gcgtgactac
caccgegect
actacgtectg
tgcggtggtt
cggtttecege
gattcgagge
gacgatggtg
gcattatccg
ggatgaagcc
gcgctggceta
ccecgagtgtg
gctgtatcge
agccgacacc
gccctteceg
gcgceegcetg
taaatactgg
ggtggatcag

ggaatgtgtg
aaagcatgca
atgcatctca
actccgcecca
gaggccgagyg
acaaccggta
gggcacgccece
tacattatac
ggtgcegeca
gaccgagtac
caccctegee
ccacatcgag
cggcaaggty
cgtcgaageg
ccggcetggec
cgcgtggtte
cgcegtegtyg
gacctcegeg
cgtcgagtge
cccgecccac
aagccgacce
ggatcataat
acctcccect
cagcttataa
tttcactgca
tcegtgteat
ggggcactac
aagttatacc
cgtgactggg
gccagctgge
ctgaatggcg
ctggagtgcg
ggttacgatg
gttcccacgg
ctacaggaag
tgcaacggge
agcgcatttt
ggcagttatc
ttgctgcata
gatttcagcc
ctacgggtaa
ttecggeggtyg
aacgtcgaaa
gaactgcaca
gaggtgcgga
gttaaccgte
caggatatcc
aaccatccge
aatattgaaa
ccggegatga
atcatctggt
tggatcaaat
acggccaccg
gctgtgecga
atcectttgeg
caggcgttte
tegetgatta

tcagttaggg
tctcaattag
attagtcage
gttccgecca
ccgectegge
cagttcgtgg
tggcacccge
gaagttataa
ccatcccctyg
aagcccacgg
gcegegtteg
cgggtcaccg
tgggtcgegyg
ggggcggtgt
gcgcagcaac
ctggccaccg
ctcceecggag
cccegcaace
ccgaaggace
gacccgcagce
gggcggecce
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt
gtcggcgacc
tceccgaaaac
gggccaccat
aaaaccctgg
gtaatagcga
aatggcgcett
atcttectga
cgcccatcta
agaatccgac
gccagacgcg
gctgggtegg
tacgcgeccgg
tggaagatca
aaccgactac
gcgetgtact
cagtttcttt
aaattatcga
acccgaaact
ccgecgacgg
ttgaaaatgg
acgagcatca
tgctgatgaa
tgtggtacac
cccacggeat
gcgaacgegt
cgctggggaa
ctgtcgatcc
atattatttg
aatggtccat
aatacgccca
gtcagtatcc
aatatgatga

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tgtggaaagt
tcagcaacca
aaccatagtc
ttctecgecee
ctaggaacag
accagatggg
accgecggett
gcttgcatge
acccacgcce
tgcgectege
ccgactaccece
agctgcaaga
acgacggcgce
tcgeegagat
agatggaagy
tcggegtcete
tggaggcgge
tcececttcta
gcgcgacctyg
gcececgaccga
gccgaccccg
acatttgtag
cataaaatga
taaagcaata
ggtttgtcea
ctacgceccece
cgcttctgga
ggtecgegagt
cgttacccaa
agaggcccgce
tgcetggttt
ggccgatact
caccaacgta
gggttgttac
aattattttt
ttacggccag
agaaaaccgc
ggatatgtgg
acaaatcagc
ggaggctgaa
atggcagggt
tgagcgtggt
gtggagegcee
cacgctgatt
tctgctgetg
tcctetgeat
gcagaacaac
gctgtgcgac
ggtgccaatg
aacgcgaatg
tgaatcagge
ttcecgeeeg
cccgatgtac
Caaaaaatgg
cgcgatgggt
ccgtttacag
aaacggcaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
15920
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
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ccgtggtegg
aacggtctgg
cagcagtttt
ttccgtcata
gcaagcggtg
gaactaccgce
aacgcgaccg
gaaaacctca
gaaatggatt
tttectttcac
ttcacccgtyg
aacgcctggg
cagtgcacgg
catcagggga
atggcgatta
ctgaactgcce
gaaaactatc
gacatgtata
ttgaattatg
caacagcaac
ctgaatatcg
tcggecggaat
taataataac
attggacaaa
ataatgtgtt
tgatgaatgg
ttggacaaac
ctattgettt
ttcattttat
tctacaaatg
ttttataggt
gaaatgtgceg
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggca
actcaccagt
ctgccataac
cgaaggagct
gggaaccgga
caatggcaac
aacaattaat
ttccggetgg
tcattgcagce
ggagtcaggce
ttaagcattg
ttcattttta
tceettaacg
cttecttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgecag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgcggce
ctgcgttate
ctcgeegeag
caatacgcaa
ggtttccega
attaggcacc
gcggataaca

cttacggcgg
tctttgccga
tccagttccg
gcgataacga
aagtgcctct
agccggagag
catggtcaga
gtgtgacgct
tttgcatcga
agatgtggat
caccgctgga
tcgaacgcetg
cagatacact
aaaccttatt
ccgttgatgt
agctggcgea
ccgaccgect
cceegtacgt
gcccacacca
tgatggaaac
acggtttcca
tccagcectgag
cgggcaggay
ctacctacag
aaactactga
gagcagtggt
cacaactaga
atttgtaace

gtttcaggtt

tggtatggcet
taatgtcatg
cggaacccct
ataaccctga
ccgtgtegece
aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaag
catgagtgat
aaccgctttt
gctgaatgaa
aacgttgcge
agactggatg
ctggtttatt
actggggccea
aactatggat
gtaactgtca
atttaaaagg
tgagtttteg
tcettttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggteggge
cgaactgaga
ggcggacagg
agggggaaac
tcgatttttg
ctttttacgg
ccctgattcet
ccgaacgacce
accgcctctc
ctggaaagcg
ccaggcttta
atttcacaca

tgattttgge
ccgcacgccg
tttatceggg
gctecctgceac
ggatgtcgcet
cgccgggcaa
agccgggeac
ccecegecgeg
gctgggtaat
tggcgataaa
taacgacatt
gaaggcggcg
tgctgatgeg
tatcagccgg
tgaagtggcg
ggtagcagag
tactgccgee
cttceccgage
gtggcgegge
cagccatcgce
tatggggatt
cgeccggtege
ggatctttgt
agatttaaag
ttctaattgt
ggaatgccag
atgcagtgaa
attataagct
cagggggagyg
gattatgatc
ataataatgg
atttgtttat
taaatgcttc
cttattccct
aaagtaaaag
aacagcggta
tttaaagttc
ggtcgeegea
catcttacgg
aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
ctgcgcgtaa
ccggatcaag
ccaaatactg
ccgectacat
tcgtgtcetta
tgaacggggg
tacctacagce
tatccggtaa
gcctggtatc
tgatgctcegt
ttcctggect
gtggataacc
gagcgcagcg
ccegegegtt
ggcagtgage
cactttatgce
ggaaacagct

3
gatacgccga
catccagcgce
caaaccatcg
tggatggtgg
ccacaaggta
ctctggctca
atcagcgect
tcccacgeca
aagcgttgge
aaacaactgc
ggcgtaagtg
ggccattacc
gtgctgatta
aaaacctacc
agcgatacac
cgggtaaact
tgttttgacc
gaaaacggtc
gacttccagt
catctgctgce
ggtggcgacyg
taccattacc
gaaggaacct
ctctaaggta
ttogtgtattt
atccagacat
aaaaatgctt
gcaataaaca
tgtgggaggt
tgcggecgea
tttcttagac
ttttctaaat
aataatattg
tttttgcgge
atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac
ccaacttact
tgggggatca
acgacgagcg
ctggcgaact
aagttgcagg
ctggagcecgg
cctcecegtat
gacagatcgc
actcatatat
agatcctttt
cgtcagaccc
tctgetgett
agctaccaac
tcettctagt
acctcgctet
ccgggttgga
gttegtgeac
gtgagctatg
gcggcagggt
tttatagtcc
caggggggcy
tttgctggee
gtattacecge
agtcagtgag
ggccgattca
gcaacgcaat
ttccggeteg
atgaccatga

acgatcgcca
tgacggaagc
aagtgaccag
cgctggatgg
aacagttgat
cagtacgcgt
ggcagcagtg
teccegeatcet
aatttaaccg
tgacgeccgcet
aagcgacccg
aggccgaagc
cgaccgctceca
ggattgatgg
cgcatcecgge
ggctcggatt
gctgggatct
tgcgectgegyg
tcaacatcag
acgcggaaga
actcctggag
agttggtctg
tacttctgtg
aatataaaat
tagattccaa
gataagatac
tatttgtgaa
agttaacaac
tttttaaage
gggcctegtyg
gtcaggtggce
acattcaaat
aaaaaggaag
attttgcctt
tcagttgggt
gagttttcge
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactcge
tgacaccacg
acttactcta
accacttctg
tgagcgtggyg
cgtagttatc
tgagataggt
actttagatt
tgataatctc
cgtagaaaag
gcaaacaaaa
tetttttecg
gtagcegtag
gctaatcctg
ctcaagacga
acagcccagce
agaaagcgcce
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcage
taatgtgagt
tatgttgtgt
ttacgccaag

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

gttctgtatg
aaaacaccag
cgaatacctg
taagccgetg
tgaactgcect
agtgcaaccg
gcgtctggeg
gaccaccagc
ccagtcaggce
gcgcgatcag
cattgaccct
agcgttgttg
cgcgtggeag
tagtggtcaa
gcggattgge
agggccgcaa
gccattgtca
gacgcgcgaa
ccgectacagt
aggcacatgg
cccgtcagta
gtgtcaaaaa
gtgtgacata
ttttaagtgt
cctatggaac
attgatgagt
atttgtgatg
aacaattgca
aagtaaaacc
atacgcctat
acttttcggg
atgtatccge
agtatgagta
cctgtttttg
gcacgagtgg
cccgaagaac
tceegtattg
ttggttgagt
ttatgcagtg
atcggaggac
cttgatcgtt
atgcctgtag
gctteccgge
cgctecggecce
tctegeggta
tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacce
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcceg
gagcgcacga
cgccacctcet
aaaaacgcca
atgttecttte
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga
ctggcgeg

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7438



10

15

20

25

30

35

40

45

50

55

60

65

WO 02/38613

<210> 6
<211> 45
<212> DNA
<213>

<220>
<223>

<400> 6

Artificial Sequence

Description of Artificial Sequence: primer C31-1

ataagaatgc ggccgcccga tatgacacaa ggggttgtga ccggg

<210> 7
<211> 40
<212> DNA
<213>

<220>

Artificial Sequence

<223> Description of Artificial Sequence: primer C31-3

<400> 7

ataagaatgc ggccgcatcc gcegetacgt ctteegtgec

<210> 8
<211> 24
<212> DNA
<213>

<220>
<223>

<400> 8

Artificial Sequence

ccegttggeca ggaagcactt ccgg

<210> 9
<211> 55
<212> DNA
<213>

<220>
<223>

<400> 9

Artificial Sequence

Description of Artificial Sequence: primer C31-8

Description of Artificial Sequence: primer C31-9

PCT/EP01/12975

ggatcctcga gccgecgggeg gcecgectacy ccgctacgtce ttcegtgecg tectg

<210> 10
<211> 5711
<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 10

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttte

atgtacggge
ttacggggtc
atggcccgee
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca

cagatatacg
attagttcat
tggctgaccyg
aacgccaata
cttggcagta
taaatggccc
gtacatctac

cgttgacatt
agcccatata
Cccaacgacc
gggactttcc
catcaagtgt
gcctggeatt
gtattagtca

Description of Artificial Sequence: vector
pPCMV~-C31~Int (wt)

gattattgac
tggagttccg
cccgececatt
attgacgtca
atcatatgcce
atgcccagta
tcgctattac

SUBSTITUTE SHEET (RULE 26)

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgeccc
catgacctta
catggtgatg

45

40

24

55

60

120
180
240
300
360
420
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cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
attaatacga
tgagtactcce
cgaggaggat
ctggtcagaa
gccatacact
cagggcggece
cttacgaccg
gtagcgccaa
ggttcaggtt
agcgccecgga
ttgtctatga
cggaattgcet
gaaacgtcat
cgctgaagtc
tcggegggaa
acggccgaat
gacccttcga
aacaccttcc
tttgtaagcg
ccgettcaag
cgggcttcege
ttgagggtta
gaccgatcat
gcggcaaggyg
agtgtggcge
gcegtegecg
tcagcatggce
ccgaaggcga
tcactgaggce
ccctgaacge
ttggcaggaa
aagagcggcet
tcceecgaaga
tagacgacaa
ctacgggcag
cgccgaccga
cggcgceegyg
tgtgtgttgg
gg999aggggyg

ggggaggccea
tacaacgtcyg

ccectttege
tgcgecagect
gtatttcaca
gccagececg
catccgctta
cgtcatcacc
atgtcatgat
gaacccctat
aaccctgata
gtgtcgeect
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcegeaa
actggatgga
ggtttattge
tggggccaga

agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacat
gcecegatatg
tcagtcgege
cgaagacaag
cgtecgggeat
gttcgaacgce
cgtgtecgege
cgcectggge
ggacctgatt
ggcgaagatt
ggcgccttac
ggtcaatgtc
gttcgagecc
cttcaagccg
catggacgct
cgcctgggac
cgctgaggtg
ccgecatteag
cgagccceget
gectttecegg
cgtcatgact
gaaggtggtc
ggcactcgac
cgaagagacg
gcectgagaag
ccttgaagag
gcacttececgg
tgcecgaactt
cgccgacget
gcgegtgtte
ggggcaggga
cgacgacgaa
gctcgagatc
ttttttgtgt
aggccagaat
gaatgaggcg
tgactgggaa
cagctggegt
gaatggcgaa
ccgcatatgg
acacccgcca
cagacaagct
gaaacgcgceg
aataatggtt
ttgtttattt
aatgcttcaa
tattcccttt
agtaaaagat
cagcggtaag
taaagttctg
tcgcegeata
tcttacggat
cactgcggcce
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc

tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
cgggcatgac
cctggceececge
ttttgttgtc
tgacatccac
acacaagggg
gagcgcgaga
gcggccgacc
ttcagcgaag
atcctgaacg
ttectegegee
gtgacgattg
cacctgatta
ctcgacacga
ggcttcgagce
gtcatcaaca
gacgtaatcc
ggcagtcaag
gacgecegtge
ccggcaaccyg
atctacaaga
cgcgaccega
gagtggtatg
gggcaagcca
tcgaagcgeg
gacccgteeg
aagttcgttg
ttggegette
agcggcgaac
ctgtacgaag
aagcaacagg
gaagccgecqg
gacccgaccg
gtcgggctet
acgcccatcg
gacgacgcce
caggcgcgga
gccttggggyg
gaccttgggg
cgcccecggyg
aaccctggeg
aatagcgaag
tggcgectga
tgcactctca
acacccgctg
gtgaccgtet
agacgaaagg
tcttagacgt
ttctaaatac
taatattgaa
tttgcggeat
gctgaagatc
atccttgaga
ctatgtggeg
cactattctc
ggcatgacag
aacttactte
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tceegtateg

5
tagcggtttg
ttttggcacc
caaatgggcg
agagaaccca
gctgactcta
ttctgegeta
ggtgatgect
aagcttgagg
tttgecttte
ttgtgaccgg
attcgagcgce
ttcagcgega
cgcecgggeac
aatgccgege
tgaaggtcat
tttccactca
tgcggctega
agaaccttca
ttgtttegga
agcttgegea
ggtggtggtg
ccgccattca
cgacccgggyg
ttatgcgaat
agaagccgga
tcacgcteccg
agcttcagge
ttctgtecge
gggaagaatc
cacctgggca
cggaacgcat
tgtgggaagc
gggcgaacct
accgcgcegge
cagcgetgac
aagccccgaa
gcectaagte
tcgtagacaa
agaagcgcgce
aggacggecac
tcaataaaag
agggggaggc
gagggggagg
taccgagctce
ttacccaact
aggcccgeac
tgcggtattt
gtacaatctg
acgcgecectg
ccgggagetyg
gcctcegtgat
caggtggcac
attcaaatat
aaaggaagag
tttgccttce
agttgggtgce
gttttcgeee
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcect
acaccacgat
ttactctage
cacttctgeg
agcgtgggte
tagttatcta

actcacgggg
aaaatcaacg
gtaggegtgt
ctgcttactg
gacttaatta
agattgtcag
ttgagggtgg
tgtggcaggce
tctecacagg
ggtggacacg
agcaagccca
agtcgagecge
gtcggcegtte
cgggcggete
ggacgcgatt
ggaaggcegte
cgcgtcgeac
gcgcgaattg
gacgaaggag
ctcgaccact
gcgtgagatc
cccgggeage
cgagacgatt
ccttegggac
cggcacgccg
gceggtegag
gtggttggac
catggacaag
gatcaaggac
gcacgaaggc
cttcaacaag
cgeeccgacgce
tgttgcggag
aggcgecgtac
gctcecggecag
gctteceett
gtggtggggg
gatcgttgtc
ttcgatcacg
ggaagacgta
atcattattt
cagaatgagg
ccagaatgac
gaattcactg
taatcgeett
cgatcgeect
tctecttacg
ctctgatgce
acgggcttgt
catgtgtcag
acgcctattt
ttttegggga
gtatccgete
tatgagtatt
tgtttttget
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagea
ttceceggeaa
ctecggecectt
tcgeggtate

cacgacgggg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

atttccaagt
ggactttcca
acggtgggag
gcttatcecgaa
agcgttgggg
tttccaaaaa
ccgegtecat
ttgagatctyg
tgtccactce
tacgcgggtg
gcgacacagce
gacgggggec
gggacggcgg
aacatgatca
ccgattgtcet
ttccggeagg
aaagaatctt
ggcgggtacg
atcacgcgea
ccccttaccg
aagacgcaca
atcacggggce
gggaagaaga
ccgegtattg
accacgaaga
cttgattgeg
ggcagggggc
ctgtactgcg
tcttaccget
acgtgcaacg
atcaggcacg
ttcggcaage
cgcgccgacyg
gacggacccyg
caaggggcgyg
gaccaatggt
cgcgegtceag
acgaagtcga
tgggcgaagce
gcggegtagy
tcaatagatc
cgcggccaag
cttgggggag
gcegtegttt
gcagcacatc
tcccaacagt
catctgtgcg
gcatagttaa
ctgcteceegg
aggttttcac
ttataggtta
aatgtgcgceg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gccgggeaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggetgget
attgcagcac
agtcaggcaa

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
15820
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
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ctatggatga
aactgtcaga
ttaaaaggat
agttttegtt
ctttttttet
tttgtttgec
cgcagatacc
ctgtagcacc
gcgataagtce
ggtcgggetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
cgcctetece
ggaaagcggg
aggctttaca
ttcacacagg
cctgcaggtt

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

11
69
DNA

<220>

<223>

<400> 11

acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgegtaate
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacggggggt
cctacagegt
tcecggtaage
ctggtatctt
atgctcgtca
cctggeettt
ggataaccgt
gcgcagcegag
cgcgegttygg
cagtgagcgce
ctttatgcett
aaacagctat
t

cagatcgctg
tcatatatac
atcectttttg
tcagaccceg
tgctgettge
ctaccaacte
cttctagtgt
ctcgectetge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
ggggggcgga
tgctggecett
attaccgect
tcagtgagcg
ccgattcatt
aacgcaatta
ccggetcegta
gaccatgatt

Artificial Sequence

6
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagett
aaagcgccac
gaacaggaga
tcgggttteg
gcctdtggaa
ttgctcacat
ttgagtgagce
aggaagcgga
aatgcagctg
atgtgagtta
tgttgtgtgg
acgccaagct

ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtgget
gttaccggat
ggagcgaacg
gcttececgaa
gcgceacgagyg
ccacctctga
aaacgccagc
gttctttecct
tgataccgcet
agagcgccca
gcacgacagyg
gctcactcat
aattgtgage

agcccgggcet

PCT/EP01/12975

aagcattggt
catttttaat
ccttaacgtg
tettgagatc
ccageggtgg
ttcagcagag
ttcaagaact
gctgecagtg
aaggcgcagc
acctacaccg
gggagaaagyg
gagcttccag
cttgagecgtce
aacgcggcct
gcgttatcce
cgcecgeagcec
atacgcaaac
tttccegact
taggcaccce
ggataacaat
agcttgcatg

Description of Artificial Sequence: primer C31-2-2

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5711

tagaattccg ctcgagagtc taaaccttec tcttcttcectt aggcgeccget acgtcecttceceg 60

tgccgtect

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

12
5723
DNA

<220>
<223>

Artificial Sequence

pCMV-C31-Int (CNLS)

<400> 12

cctgcaggtt
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtgat
gatttccaag
gggactttcc
tacggtggga
ggcttatcga
aagcgttggg
gtttccaaaa
gcegegtceca
cttgagatct
gtgtccactc
gtacgcgggt
agcgacacag
cgacggggge

taaacagtcc
atagtaatca
acttacggta
aatgacgtat
ctatttacgg
ccctattgac
atgggacttt
gcggttttgg
tctccaccce
aaaatgtcgt
ggtctatata
aattaatacg
gtgagtactc
acgaggagga
tctggtcaga
ggccatacac
ccagggcegge
gcttacgace
cgtagcgececa
cggttcaggt

gatgtacggg
attacggggt
aatggcecge
gttcccatag
taaactgccec
gtcaatgacg
cctacttgge
cagtacatca
attgacgtca
aacaactccg
agcagagctc
actcactata
cctctcaaaa
tttgatatte
aaagacaatc
ttgagtgaca
cgcecgatat
gtcagtcgeg
acgaagacaa
tcgtegggea

ccagatatac
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
ccccattgac
tctggctaac
gggagaccca
gcgggcatga
acctggcccg
tttttgttgt
ttgacatcca
gacacaaggg
cgagcgcgag
ggcggccgac
tttcagcgaa

Description of Artificial Sequence: vector

gcgttgacat
tagcccatat
gcccaacgac
agggacttte
acatcaagtyg
cgectggeat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
tagagaaccc
agctgactct
cttectgeget
cggtgatgee
caagcttgag
ctttgecettt
gttgtgaccyg
aattcgagcg
cttcagcgeg
gcgccgggca

SUBSTITUTE SHEET (RULE 26)

tgattattga
atggagttce
ccecgecceat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtg
actgcttact
agacttaatt
aagattgtca
tttgagggtg
gtgtggcagyg
ctctccacag
gggtggacac
cagcaagccc
aagtcgagceg
cgtcggegtt

69

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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cgggacggceg
caacatgatc
tecegattgte
cttcecggeag
caaagaatct
gggcgggtac
gatcacgege
tceecttace
caagacgcac
catcacgggg
tgggaagaag
ccecgegtatt
gaccacgaag
gcttgattge
cggcaggggyg
gctgtactgce
ctcttaccge
cacgtgcaac
gatcaggcac
cttcggcaag
gcgegecgac
cgacggaccc
gcaaggggcyg
tgaccaatgg
gcgegegtcea
cacgaagtcg
gtgggegaag
agcggegect
aagatcatta
ggccagaatg
aggccagaat
ctcgaattca
acttaatcge
caccgatcgce
ttttctcett
ctgctctgat
ctgacgggcet
ctgcatgtgt
gatacgccta
cacttttegg
tatgtatccg
gagtatgagt
tectgttttt
tgcacgagtyg
ccccgaagaa
atccecgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgategt
gatgcctgta
agcttccegg
gcgetcggee
gtctcgeggt
ctacacgacg
tgcctcactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttcce
agagcgcacyg

gagcgcececegyg
attgtctatg
tcggaattge
ggaaacgtca
tcgctgaagt
gtcggeggga
aacggccgaa
ggacccttcg
aaacaccttc
ctttgtaagce
accgcttcaa
gcgggcetteg
attgagggtt
ggaccgatca
cgcggcaagg
gagtgtggeg
tgccgtegee
gtcagcatgg
gccgaaggcg
ctcactgagg
gcecctgaacg
gttggcagga
gaagagcgge
ttccecgaag
gtagacgaca
actacgggca
ccgccgaccg
aagaagaaga
ttttcaatag
aggcgcggece
gaccttgggg
ctggccgtceg
cttgcagcac
ccttecccaac
acgcatctgt
gcegeatagt
tgtctgctce
cagaggtttt
tttttatagg
ggaaatgtgce
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgccggge
tactcaccag
gctgccataa
ccgaaggagce
tgggaaccygg
gcaatggcaa
caacaattaa
cttcecggcetg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgeeca
gataaggcgce
acgacctaca
gaagggagaa
agggagcttc

agttcgaacg
acgtgtcgeg
tcgeeetggg
tggacctgat
cggcgaagat
aggcgcctta
tggtcaatgt
agttcgagcce
ccttcaagee
gcatggacgc
gcgectggga
ccgctgaggt
accgcattca
tcgagccege
ggctttceceg
ccgtcatgac
ggaaggtggt
cggcactcga
acgaagagac
cgcctgagaa
ccecttgaaga
agcacttccg
ttgccgaact
acgccgacgce
agcgegtgtt
gggggcaggg
acgacgacga
ggaaggttta
atctgtgtgt
aagggggagyg

gagggggagg
ttttacaacg

atcccecttt
agttgcgcag
geggtattte
taagccagcce
cggcatccge
caccgtcatc
ttaatgtcat
gcggaacccce
aataaccctg
tcegtgtege
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcettt
agctgaatga
caacgttgceg
tagactggat
gctggtttat
cactggggcce
caactatgga
ggtaactgtc
aatttaaaag
gtgagtttte
atcctttttt
tggtttgttt
gagcgcagat
actctgtagce
gtggcgataa
agcggteggg
ccgaactgag
aggcggacag
cagggggaaa

7

catcctgaac
cttctegege
cgtgacgatt
tcacctgatt
tctcgacacg
cggcttcgag
cgtcatcaac
cgacgtaatc
gggcagtcaa
tgacgcegtyg
ccecggeaacce
gatctacaag
gcgcgacccg
tgagtggtat
ggggcaagcc
ttcgaagecge
cgacccgtee
caagttecgtt
gttggcgett
gagcggcgaa
gctgtacgaa
gaagcaacag
tgaagccgec
tgacccgacc
cgtegggetce
aacgcccatc
agacgacgcc
gactctcgag
tggttttttg
gggaggccag
ccagaatgag
tcgtgactgg
cgccagctgg
cctgaatgge
acaccgcata
ccgacacccg
ttacagacaa
accgaaacgc
gataataatg
tatttgttta
ataaatgcett
ccttattccc
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgeege
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgegegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtett
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat

gaatgccgeg
ctgaaggtca
gttteccactc
atgcggcteg
aagaaccttc
cttgtttcgg
aagcttgege
cggtggtggt
gecgecatte
ccgacceggg
gttatgcgaa
aagaagccgg
atcacgctece
gagcttcagg
attctgtceg
ggggaagaat
gcacctgggce
gcggaacgca
ctgtgggaag
cgggcgaacc
gaccgcgcgg
gcagcgctga
gaagccccga
ggccctaagt
ttcgtagaca
gagaagcgcg
caggacggca
atccaggecge
tgtgecttgg
aatgaccttg
gcgcgeecec
gaaaaccctg
cgtaatagcg
gaatggcgece
tggtgcacte
ccaacacccg
gctgtgaceg
gcgagacgaa
gtttcttaga
tttttctaaa
caataatatt
ttttttgcgg
gatgctgaag
aagatccttg
ctgetatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagccg
ccctececegta
agacagatcg
tactcatata
aagatccttt
gcgtcagacc
atctgctget
gagctaccaa
gtecttctag
tacctecgcte
accgggttgg
ggttcgtgca
cgtgagctat
agcggcaggyg
ctttatagtce

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ccgggegget
tggacgcgat
aggaaggcgt
acgcgtcgea
agcgcgaatt
agacgaagga
actcgaccac
ggcgtgagat
acccgggeag
gcgagacgat
tecttceggga
acggcacgcce
ggccggtcga
cgtggttgga
ccatggacaa
cgatcaagga
agcacgaagyg
tcttcaacaa
ccgeccgacyg
ttgttgcgga
caggcgcgta
cgcteceggea
agcttceect
cgtggtgggg
agatcgttgt
cttcgatcac
cggaagacgt
ggatcaataa
gggaggggga
9999a9gg9g99gg

gggtaccgag
gcgttaccca

aagaggcccg
tgatgcggta
tcagtacaat
ctgacgcgcec
tctecegggag
agggectegt
cgtcaggtgyg
tacattcaaa
gaaaaaggaa
cattttgcet
atcagttggg
agagttttceg
gcgcggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagegtygg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctetttttee
tgtagccgta
tgctaatccet
actcaagacg
cacagcccag
gagaaagcgce
tcggaacagg
ctgtegggtt

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
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tcgeccaccte
gaaaaacgcce
catgttcttt
agctgatacc
ggaagagcgce
ctggcacgac
ttagctcact
tggaattgtyg
gctagccegg

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

13
4960
DNA

<220>
<223>

tgacttgagce
agcaacgcgg
cctgcgttat
gctcgecgea
ccaatacgeca
aggtttcccg
cattaggcac
agcggataac
gctagcttge

pCMV-Cre

<400> 13

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttgge
ctccacccceca
aaatgtcgta
gtctatataa
attaatacga
tgagtactcc
cgaggaggat
ctggtcagaa
gccatacact
cagggcggece
ccaaaatttg
ggacatgttc
ttgccggteg
tgaagatgtt
ccagcaacat
tgacagcaat
tgaacgtgca
catggaaaat
taacaccctg
tgacggtggg
tgtagagaag
tggtgtagcet
cgcgeccatct
tcatcgattg
acacagtgcc
gatcatgcaa
ggatagtgaa
taaatgattg
caataaaaga
gggggaggce
agggggaggce
accgagctcg
tacccaactt
ggcccgcace
gcggtatttt
tacaatctge
cgcgccctga
cgggagctgce
cctcgtgata

atgtacgggce
ttacggggtce
atggcececgece
ttcccatagt
aaactgccea
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctct
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacat
tcgaccatge
cctgcattac
agggatcgcc
tgggeggeat
cgcgattate
ttgggccage
gctgtttcac
aaacaggctc
agcgatcget
ttacgtatag
agaatgttaa
gcacttagcc
gatgatccga

‘gccaccagcec

atttacggeg
cgtgtecggag
gctggtgget
acaggggcaa
cagatccact
tcattatttt
agaatgaggc
cagaatgacc
aattcactgg
aatcgccttg
gatcgcccett
ctcettacge
tctgatgccg
cgggcttgtce
atgtgtcaga
cgectatttt

gtcgattttt
cctttttacg
ccectgatte
gccgaacgac
aaccgcctet
actggaaagc
cccaggettt
aatttcacac
atg

Artificial Sequence

cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtygga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
cgggcatgac
cctggeecge
ttttgttgtce
tgacatccac
ccaagaagaa
cggtcgatge
aggcgttttce
ggtgcaagtt
ttctatatct
taaacatgct
tggttatgeg
tagcgttega
gccaggatat
ccgaaattge
tccatattgg
tgggggtaac
ataactacct
agctatcaac
ctaaggatga
ccgegegaga
ggaccaatgt
tggtgcgecet
agttctaggg
caatagatct
gcggccaagyg
ttgggggagg
ccgtcegtttt
cagcacatcc
cccaacagtt
atctgtgegg
catagttaag
tgctececgge
ggttttcacc
tataggttaa

8
gtgatgctcg
gttcctggece
tgtggataac
cgagcgcagce
cceccgegegt
gggcagtgag
acactttatg
aggaaacagc

cgttgacatt
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcetggeatt
gtattagtca
tageggtttyg
ttttggcacc
caaatgggcg
agagaaccca
gctgactcta
ttctgegeta
ggtgatgcct
aagcttgagg
tttgccttte
gaggaaggtg
aacgagtgat
tgagcatacc
gaataaccgg
tcaggcgege
tcategtcegg
gcggatcega
acgcactgat
acgtaatctg
caggatcagg
cagaacgaaa
taaactggtc
gttttgccgg
tcgegeectyg
ctctggtcag
tatggcccge
aaatattgtec
gctggaagat
ccgegtegac
gtgtgttggt
gggaggggga

gggaggccag
acaacgtcgt

ccctttegece
gcgcagectg
tatttcacac
ccagccecga
atccgettac
gtcatcaccg
tgtcatgata

tcaggggggce
ttttgctgge

cgtattaccg
gagtcagtga

tggccgatte,

cgcaacgcaa
cttccggetce
tatgaccatg

Description of Artificial Sequence: vector

gattattgac
tggagttceg
ccecgeccatt
attgacgtca
atcatatgcc
atgcccagta
tegetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gacttaatta
agattgtcag
ttgagggtgg
tgtggcagge
tctccacagg
tccaatttac
gaggttcgca
tggaaaatgc
aaatggttte
ggtctggcag
tcegggetge
aaagaaaacg
ttecgaccagg
gcatttctgg
gttaaagata
acgctggtta
gagcgatgga
gtcagaaaaa
gaagggattt
agatacctgg
gctggagttt
atgaactata
ggcgattage
ctcgagatcce
tttttgtagtg
ggccagaatg
aatgaggcgc
gactgggaaa
agctggegta
aatggcgaat
cgcatatggt
cacccgccaa
agacaagctg
aaacgcgcga
ataatggttt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagce
attaatgcag
ttaatgtgag
gtatgttgtg
attacgccaa

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
agcgttgggy
tttccaaaaa
ccgcegtcceat
ttgagatctg
tgtccactece
tgaccgtaca
agaacctgat
ttctgtcegt
ccgcagaacce
taaaaactat
cacgaccaag
ttgatgccegg
ttcgttcact
ggattgctta
tctcacgtac
gcaccgcagyg
tttcegtcte
atggtgttge
ttgaagcaac
cctggtetgg
caataccgga
tccgtaacct
cattaacgcg
aggcgcggat
ccttggggga
accttggggg
gcceeegggt
accctggegt
atagcgaaga
ggcgcctgat
gcactctcag
cacccgctga
tgaccgtcte

gacgaaaggg
cttagacgtc

5280
5340
5400
5460
5520
5580
5640
5700
5723

60
120
180
240
300
360
420
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
2640
2700
2760
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aggtggcact
ttcaaatatg
aaggaagagt
ttgectteet
gttgggtgea
ttttecgecce
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagct
acttctgcege
gcgtgggtet
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gcegtagtta
aatcctgtta
aagacgatag
gcccagettg
aagcgccacg
aacaggagag
cgggtttege
cctatggaaa
tgctcacatg
tgagtgagct
ggaagcggaa
atgcagctgg
tgtgagttag
gttgtgtgga
cgccaagceta

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

14
3858
DNA

<220>
<223>

<400> 14

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttgge
ctcecaccccea
aaatgtcgta
gtctatataa
attaatacga
tgagtactce
cgaggaggat
ctggtcagaa
gccatacact
cagggecggece
atagatctgt
ggccaagggg

tttcggggaa
tatccgcetca
atgagtattc
gtttttgcectc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tceceggeaac
tcggeectte
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttecccgaag
cgcacgaggg
cacctctgac
aacgccagca
ttetttectg
gataccgctc
gagcgcccaa
cacgacaggt
ctcactcatt
attgtgagcg
gcecegggeta

atgtacgggce
ttacggggtc
atggeccecgece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggcea
agtacatcaa
ttgacgtcaa
acaactccge
gcagagctct
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacat
gcegtegacct
gtgttggttt
gagggggagqg

atgtgcgegy
tgagacaata
aacatttceg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagce
tcaagaactc
ctgccagtgg
aggcgcageyg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgteg
acgcggcectt
cgttatccee
gccgecageeg
tacgcaaacc
ttccegactg
aggcacccca
gataacaatt
gcttgecatge

Artificial Sequence

cagatatacg
attagttcat
tggctgaccyg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
cgggecatgac
cctggecege
ttttgttgte
tgacatccac
cgagatccag
tttgtgtgcee
ccagaatgac

9

aacccctatt
accctgataa
tgtecgceectt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgettttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattget
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgeeg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggetga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag
gecctctecee
gaaagcgggc
ggctttacac
tcacacagga
ctgcaggttt

cgttgacatt
agcccatata
cccaacgacce
gggactttce
catcaagtgt
gcectggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
agagaaccca
gctgactcta
ttctgegeta
ggtgatgcct
aagcttgagg
tttgecttte
gcgcggatceca
ttgggggagg
cttgggggag

tgtttatttt
atgcttcaat
attccetttt
gtaaaagatg
agcggtaaga
aaagttctge
cgecgeatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccyg
acggggggtt
ctacagcgtg
ccggtaageg
tggtatcttt

tgctcgtcag

ctggcetttt
gataaccgta
cgcagcgagt
gcgegttgge
agtgagcgceca
tttatgettce
aacagctatg

Description of Artificial Sequence: vector pRK50

gattattgac
tggagttccg
ccegeccatt
attgacgtca
atcatatgce
atgcccagta
tcgetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gacttaatta
agattgtcag
ttgagggtgg
tgtggcaggce
tctccacagg
ataaaagatc

gggaggccag
ggggaggcecea

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcge
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
ccegtategt
agatcgctga
catatatact
tcctttttga
cagacceccgt
gctgcttgea
taccaactct
ttctagtgta
tcgetctget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtegyg
atagtcctgt
gggggcggag
gctggecettt
ttaccgeett
cagtgagcga
cgattcatta
acgcaattaa
cggctegtat
accatgatta

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgcce
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
agcegttgggg
tttccaaaaa
ccgegtececat
ttgagatctg
tgtccactcc
attattttca
aatgaggcgce
gaatgacctt

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4960

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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g99999agdggg
gtecgttttac

gcacatcccc
caacagttgce
ctgtgcggta
tagttaagcce
ctcecggeat
ttttcaccgt
taggttaatg
gtgcgecggaa
agacaataac
catttcecgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgce
aagaactctg
gccagtggey
gcgcageggt
tacaccgaac
agaaaggcgyg
ctteccagggg
gagcgtcgat
gcggectttt
ttatccectg
cgcagccgaa
cgcaaaccgc
ccecgactgga
gcaccccagg
taacaatttc
ttgcatgect

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

15
6257
DNA

<220>
<223>

gaggccagaa
aacgtcgtga
ctttcgecag
gcagcctgaa
tttcacaccg
agccccgaca
ccgcttacag
catcaccgaa
tcatgataat
ccectatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacdc

cttttttgcaacaacatgggg

\;waccaaacgac

atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcceca
tttttctgeg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
ctcteececge
aagcgggcag
ctttacactt
acacaggaaa
gcaggttt

pRK64 (deltaCre)

<400> 15

cgtcatcacc
cceccaggete
ggctccceag
ccgecectaa
catggctgac
tcgacgacac
tgaggtggag
cgagaccgtc
ggccaccatg

gaaacgcgcg
cccagcaggce
caggcagaag
ctccgeccat
taattttttt
tgcagagacc
tacgcgcceg
acgaatagat
gtcgcgagta

tgaggcgegce
ctgggaaaac
ctggegtaat
tggcgaatgyg
catatggtgc
cccgecaacg
acaagctgty
acgcgcgaga
aatggtttct
tttattttte
gcttcaataa
tcecetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggce
tgcggccaac

attaactgge
éaaﬁaaagtt
taaatctgga
taagcccectece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgtectt
tacataccte
tecttaccggg
ggggggtteg
acagcgtgag
ggtaagcgge
gtatctttat
ctecgtcaggg
ggcettttge
taaccgtatt
cagcgagtca
gcgttggeeg
tgagcgcaac
tatgcttceg
cagctatgac

Artificial Sequence

aggcagctgt
agaagtatgc
tgtgcaaagc
cccgececta
tatttatgca
tacttcacta
gggagcccaa
ccataacttc
gcttggeact

10
ccecegggtac
cctggegtta
agcgaagagg
cgectgatge
actctcagta
ccegetgacg
accgtectccg
cgaaagggcc
tagacgtcag
taaatacatt
tattgaaaaa
gcggeatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gceggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtage
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtceg
gggcggagcec
tggccttttg
accgcctttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg

ggaatgtgtg
aaagcatgca
atgcatctca
actccgececa
gaggccgagg
acaaccggta
gggcacgecc
gtatagcata
ggccgtegtt

cgagctcgaa
cccaacttaa
cccgeaccga
ggtattttet
caatctgcete
cgcectgacg
ggagctgceat
tcgtgatacy
gtggcacttt
caaatatgta
ggaagagtat
gecttectgt
tgggtgcacyg
ttecgeeceega
tattatcccg
atgacttggt
gagaattatg
caacgatecgg
ctegecttga
ccacgatgcc
ctctagectte
ttctgegcete
gtgggtctcey
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttace
gacgatagtt
ccagcttgga
gcgecacget
caggagagcg
ggtttcgccea
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagcet
tgtgtggaat
ccaagctagc

Description of Artificial Sequence: veétor

tcagttaggg
tctcaattag
attagtcagc
gttccgececa
ccgectegge
cagttcgtgg
tggcacccge
cattatacga
ttacaacgtc

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ttcactggee
tcgecttgea
tcgececttece
ccttacgeat
tgatgccgea
ggcttgtctg
gtgtcagagg
cctattttta
tcggggaaat
tcegeteatg
gagtattcaa
ttttgctecac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgee
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccctteeg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggctte
ccaccacttc
agtggctgcet
accggataag
gcgaacgacce
tccecgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttectgeg
taccgetege
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga
ccgggcetage

tgtggaaagt
tcagcaacca
aaccatagtc
ttctcegece
ctaggaacag
accagatggg
accgcggett
agttataccg
gtgactggga

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3858

60

120
180
240
300
360
420
480
540
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aaaccctggce
taatagcgaa
atggcgcttt
tcttectgag

.gcccatctac

gaatccgacg
ccagacgcga
ctgggtcggt
acgcgecgga
ggaagatcag
accgactaca
cgctgtactg
agtttcttta
aattatcgat
cccgaaactg
cgccgacggce
tgaaaatggt
cgagcatcat
gctgatgaag
gtggtacacg
ccacggcatg
cgaacgcgta
gctggggaat
tgtecgatcct
tattatttge
atggtccate
atacgcccac
tcagtatcce
atatgatgaa
cgatcgccag
gacggaagca
agtgaccagc
gctggatggt
acagttgatt
agtacgegta
gcagcagtgg
cccgeatcetg
atttaaccgce
gacgcecgetg
agcgacccgce
ggccgaagca
gaccgctcac
gattgatggt
gcatcecggeg
gctcggatta
ctgggatctg
gcgetgegyg
caacatcagc
cgcggaagaa
ctectggage
gttggtctgg
acttctgtgg
atataaaatt
agattccaac
ataagataca
atttgtgaaa
gttaacaaca
ttttaaagca
ggcctcgtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgecttc
cagttgggtg
agttttcgcece
gcggtattat
cagaatgact

gttacccaac
gaggcccgcea
gcetggttte
gccgatactg
accaacgtaa
ggttgttact
attatttttg
tacggcecagg
gaaaaccgcce
gatatgtggce
caaatcagcg
gaggctgaag
tggcagggtyg
gagegtggtg
tggagcgecg
acgctgattg
ctgctgetge
cctctgeatg
cagaacaact
ctgtgecgacce
gtgccaatga
acgcgaatgg
gaatcaggcc
tceegecegg
ccgatgtacyg
aaaaaatggc
gcgatgggta
cgtttacagg
aacggcaacc
ttctgtatga
aaacaccagc
gaatacctgt
aagccgctgg
gaactgcctg
gtgcaaccga
cgtctyggegyg
accaccagcg
cagtcaggcet
cgcgatcagt
attgacccta
gcgttgttge
gcgtggecage
agtggtcaaa
cggattggcece
gggccgeaag
ccattgtcag
acgcgcgaat
cgctacagte
ggcacatggce
ccgtcagtat
tgtcaaaaat
tgtgacataa
tttaagtgta
ctatggaact
ttgatgagtt
tttgtgatgce
acaattgcat
agtaaaacct
tacgecctatt
cttttcgggg
tgtatccget
gtatgagtat
ctgtttttge
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta

ttaatcgecet
ccgatcgecc
cggcaccaga
tcgtegtece
cctatcccat
cgctcacatt
atggegttaa
acagtegttt
tcgeggtgat
ggatgagcgg
atttccatgt
ttcagatgtg
aaacgcaggt
gttatgccga
aaatcccgaa
aagcagaagc
tgaacggcaa
gtcaggtcat
ttaacgcegt
gctacggcct
atcgtctgac
tgcagcgcega
acggcgctaa
tgcagtatga
cgcgegtgga
tttcgetacce
acagtcttgg
gcggettegt
cgtggtcgge
acggtctggt
agcagttttt
tcegtceatag
caagcggtga
aactaccgca
acgcgaccgce
aaaacctcag
aaatggattt
ttctttcaca
tcacccgtge
acgcctgggt
agtgcacggc
atcaggggaa
tggcgattac
tgaactgcca
aaaactatcc
acatgtatac
tgaattatgg
aacagcaact
tgaatatcga
cggcggaatt
aataataacc
ttggacaaac
taatgtgtta
gatgaatggg
tggacaaacc
tattgcttta
tcattttatg
ctacaaatgt
tttataggtt
aaatgtgcge
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgecgggcaa
ctcaccagte

11

tgcagcacat
ttcccaacag
agcggtgccg
ctcaaactgg
tacggtcaat
taatgttgat
ctcggegttt
gcegtcetgaa
ggtgctgegt
cattttccgt
tgccactege
cggcgagttg
cgccagceggce
tcgegtcaca
tctctatcgt
ctgegatgtce
gcegttgetg
ggatgagcag
gcgctgtteg
gtatgtggtg
cgatgatccg
tcgtaatcac
tcacgacgceg
aggcggegga
tgaagaccag
tggagagacg
cggttteget
ctgggactgg
ttacggcggt
ctttgccgac
ccagtteccegt
cgataacgag
agtgcctctg
gccggagage
atggtcagaa
tgtgacgctc
ttgcatcgag
gatgtggatt
accgctggat
cgaacgctgg
agatacactt
aaccttattt
cgttgatgtt
gctggegeag
cgaccgcecett
ccegtacgtce
cccacaccag
gatggaaacc
cggtttccat
ccagctgage
gggcaggggyg
tacctacaga
aactactgat
agcagtggtg
acaactagaa
tttgtaacca
tttcaggttce
ggtatggcetg
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgecce
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc

cccecttteg
ttgcgcagece
gaaagctggce
cagatgcacg
ccgeegtttg
gaaagctggc
catctgtggt
tttgacctga
tggagtgacg
gacgtctegt
tttaatgatg
cgtgactacc
accgcgcecett
ctacgtctga
geggtggttyg
ggtttccgeg
attcgaggcg
acgatggtgc
cattatccga
gatgaagcca
cgctggctac
ccgagtgtga
ctgtatcgct
gccgacacca
ccetteeegg
cgcccgetga
aaatactggc
gtggatcagt
gattttggcg
cgcacgecgce
ttatcecggge
ctcctgcact
gatgtcgctce
gccgggeaac
gccgggeaca
ccegeegegt
ctgggtaata
ggcgataaaa
aacgacattg
aaggcggcgyg
gctgatgcgg
atcagccgga
gaagtggcga
gtagcagagc
actgeegeet
ttceecgageg
tggcgcggeg
agccatcgcece
atggggattg
gceggteget
gatctttgtg
gatttaaagc
tctaattgtt
gaatgccaga
tgcagtgaaa
ttataagctg
agggggaggt
attatgatct
taataatggt
tttgtttatt
aaatgcttca
ttattcecett
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgecgeat
atcttacgga

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ccagctggceg
tgaatggcga
tggagtgcga
gttacgatgce
ttcccacgga
tacaggaagg
gcaacgggceg
gcgecattttt
gcagttatct
tgctgcataa
atttcagccg
tacgggtaac
tcggeggtga
acgtcgaaaa
aactgcacac
aggtgcggat
ttaaccgtca
aggatatcct
accatccgcet
atattgaaac
cggcgatgag
tcatctggtc
ggatcaaatc
cggccaccga
ctgtgccegaa
tcetttgega
aggcgtttceg
cgctgattaa
atacgccgaa
atccagcgcet
aaaccatcga
ggatggtggce
cacaaggtaa
tctggctcac
tcagcgcectyg
cccacgceccat
agcgttggcea
aacaactgct
gcgtaagtga
gccattacca
tgctgattac
aaacctaccg
gcgatacacc
gggtaaactg
gttttgaccg
aaaacggtct
acttccagtt
atctgctgea
gtggcgacga
accattacca
aaggaacctt
tctaaggtaa
tgtgtatttt
tccagacatg
aaaatgcttt
caataaacaa
gtgggaggtt
gcggcegeag
ttettagacg
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtgge
acactattct
tggcatgaca

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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
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gtaagagaat
ctgacaacga
gtaactcgcece
gacaccacga
cttactctag
ccacttctge
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttcega
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagcet
gaaagcgcca
ggaacaggag
gtcgggtttce
agcctatgga
tttgctcaca
tttgagtgag
gaggaagcgg
taatgcagcet
aatgtgagtt
atgttgtgtg
tacgccaage

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

16
6252
DNA

<220>
<223>

tatgcagtgce
tcggaggace
ttgatcgttg
tgcctgtage
cttceccggea
gctcggeect
ctcgeggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtgge
agttaccgga
tggagcgaac
cgcttcecega
agcgcacgag
gccacctcectg
aaaacgccag
tgttctttce
ctgataccge
aagagcgccce
ggcacgacag
agctcactca
gaattgtgag
tggcgeg

pRK64 (deltalnt)

<400> 16

cgtcatcacc
cccecaggetce
ggctccecag
ccgeccctaa
catggctgac
tcgacgacac
tgaggtggag
aaaccgctte
ccatggtcge
ctggcgttac
gcgaagaggce
gctttgectg
ctgaggccga
tctacaccaa
cgacgggttg
cgcgaattat
tcggttacgg
ccggagaaaa
atcaggatat
ctacacaaat
tactggagge
ctttatggcea
tecgatgageg
aactgtggag
acggcacget
atggtectget

gaaacgcgcg
cccagcaggce
caggcagaag
ctcecgecceat
taattttttt
tgcagagacc
tacgcgcecceeg
tggatccata
gagtagcttg
ccaacttaat
ccgcaccgat
gtttcceggea
tactgtcgtc
cgtaacctat
ttactcgetce
ttttgatggce
ccaggacagt
ccgectegeg
gtggcggatg
cagcgattte
tgaagttcag
gggtgaaacg
tggtggttat
cgccgaaatce
gattgaagca
gctgctgaac

tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tceggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
ccecttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgeccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
caacgcggcec
tgcgttatcee
tcgeegeage
aatacgcaaa
gttteccecgac
ttaggcaccce
cggataacaa

Artificial Sequence

aggcagctgt

agaagtatgc
tgtgcaaagce
cccgececta
tatttatgca
tacttcacta
gggagcccaa
acttcgtata
gcactggeceg
cgccttgceag
cgcectteee
ccagaagcgyg
gtccectceaa
cccattacgg
acatttaatg
gttaactcgg
cgtttgeegt
gtgatggtgce
agcggecattt
catgttgcca
atgtgcggeg
caggtcgeca
gcegategeg
ccgaatctcet
gaagcctgeg
ggcaagcegt

12
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgea
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttge
gcgcagatac
tctgtagcac
ggcgataagt
cggteggget
gaactgagat
gcggacaggt
gggggaaacyg
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
ccgectectec
tggaaagcgyg
caggctttac
tttcacacag

ggaatgtgtyg
aaagcatgca
atgcatctca
actccgeccea
gaggccgagg
acaaccggta
aggttacccc
gcatacatta
tcgttttaca
cacatcccce
aacagttgcg
tgceggaaag
actggcagat
tcaatccgee
ttgatgaaag
cgtttcatct
ctgaatttga
tgcgttggag
tcegtgacgt
ctcgetttaa
agttgcgtga
gcggcaccgce
tcacactacg
atecgtgeggt
atgtcggttt
tgctgatteg

acactgecggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagce
tgcgegtaat
cggatcaaga
caaatactgt
cgectacata
cgtgtcttac
gaacggggdyg
acctacagcg
atccggtaag
cctggtatct
gatgctcgte
tecctggeett
tggataaccg
agcgcagcga
ccgegegttg
gcagtgagceg
actttatgcet
gaaacagcta

Description of Artificial Sequence: vector

tcagttaggg
tctcaattag
attagtcage
gttcecgecea
ccgectegge
cagttcgtgg
agttggggca
tacgaagtta
acgtcgtgac
tttcgcecage
cagcctgaat
ctggctggag
gcacggttac
gtttgttcce
ctggctacag
gtggtgcaac
cctgagcgea
tgacggcagt
ctcgttgcetg
tgatgattte
ctacctacgg
geectttegge
tctgaacgte
ggttgaactg
ccgegaggtg
aggcgttaac

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

caacttactt
gggggatcat
cgacgagcegt
tggcgaacta
agttgcagga
tggagecggt
cteceegtate
acagatcgct
ctcatatata
gatccttttt
gtcagaccce
ctgctgettg
gctaccaact
ccttctagtyg
cctegetetg
cgggttggac
ttecgtgcaca
tgagctatga
cggcagggte
ttatagtcct
aggggggcygyg
ttgctggect
tattaccgcec
gtcagtgagce
gccgatteat
caacgcaatt
tcecggetegt
tgaccatgat

tgtggaaagt
tcagcaacca
aaccatagtc
ttctecgeece
ctaggaacag
accagatggg
ctactcccga
taccgggceca
tgggaaaacc
tggcgtaata
ggcgaatgge
tgcgatcttc
gatgcgccca
acggagaatc
gaaggccagda
gggcgctggyg
tttttacgeg
tatctggaag
cataaaccga
agccgegetyg
gtaacagttt
ggtgaaatta
gaaaacccga
cacaccgccg
cggattgaaa
cgtcacgagce

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6257

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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atcatcctcet
tgaagcagaa
acacgctgtg
gcatggtgec
gcgtaacgeg
ggaatgaatc
atccttcecg
tttgcecegat
ccatcaaaaa
cccacgcecgat
atcccegttt
atgaaaacgg
gccagttctg
aagcaaaaca
ccagcgaata
atggtaagcc
tgattgaact
gcgtagtgea
agtggcgtct
atctgaccac
accgccagte
cgctgcgega
ccecgceattga
aagcagcgtt
ctcacgegtyg
atggtagtgg
cggcgeggat
gattagggcce
atctgcececatt
gcgggacgceg
tcagccgceta
aagaaggcac
ggagcccegte
tctggtgtea
tgtggtgtga
aaatttttaa
ccaacctatg
atacattgat
tgaaatttgt
caacaacaat
aagcaagtaa
cgtgatacge
tggcactttt
aaatatgtat
gaagagtatg
cecttectgtt
gggtgcacga
tcgeeccegaa
attatccegt
tgacttggtt
agaattatge
aacgatcgga
tcgecttgat
cacgatgccet
tctagettee

‘tectgegeteg

tgggtctcge
tatctacacg
aggtgcctca
gattgattta
tctcatgacc
aaagatcaaa
aaaaaaacca
tcecgaaggta
gtagttaggce
cctgttacca
acgatagtta

gcatggtcag
caactttaac
cgaccgctac
aatgaatcgt
aatggtgcag
aggccacggce
cceggtgeag
gtacgecgege
atggcttteg
gggtaacagt
acagggcggce
caacccgtgg
tatgaacggt
ccagcagcag
cctgttcegt
gctggcaage
gcctgaacta
accgaacgcg
ggcggaaaac
cagcgaaatg
aggctttett
tcagttcacc
ccectaacgece
gttgcagtge
gcagcatcag
tcaaatggceg
tggcctgaac
gcaagaaaac
gtcagacatg
cgaattgaat
cagtcaacag
atggctgaat
agtatcggceg
aaaataataa
cataattgga
gtgtataatg
gaactgatga
gagtttggac
gatgctattg
tgcattcatt
aacctctaca
ctatttttat
cggggaaatg
ccgctecatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttc
attgacgccg
gagtactcac
agtgctgceca
ggaccgaagyg
cgttgggaac
gtagcaatgg
cggcaacaat
gcccttecgg
ggtatcattg
acggggagtc
ctgattaagc
aaacttcatt
aaaatccctt
ggatcttett
ccgctaccag
actggcttca
caccacttca
gtggctgcetg
ccggataagg

gtcatggatg
gccgtgeget
ggcctgtatg
ctgaccgatg
cgcgatcgta
gctaatcacyg
tatgaaggcyg
gtggatgaag
ctacctggag
cttggcggtt
ttcgtctggg
tcggecttacg
ctggtetttg
tttttccagt
catagcgata
ggtgaagtge
ccgcagccegg
accgecatggt
ctcagtgtga
gatttttgca
tcacagatgt
cgtgcaccge
tgggtcgaac
acggcagata
gggaaaacct
attaccgttg
tgccagetgg
tatceccgacce
tatacccegt
tatggcccac
caactgatgg
atcgacggtt
gaattccagce
taaccgggcea
caaactacct
tgttaaacta
atgggagcag
aaaccacaac
ctttatttgt
ttatgtttca
aatgtggtat
aggttaatgt
tgcgeggaac
gacaataacc
atttcecgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgce
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttyg
gcagagcgca
agaactctgt
ccagtggcga
cgcageggte

13
agcagacgat
gttcgeatta
tggtggatga
atccgegcetg
atcacccgag
acgcgctgta
gcggagecga
accagccctt
agacgcgccce
tcgctaaata
actgggtgga
gcggtgattt
ccgaccgcac
teegtttate
acgagctecct
ctctggatgt
agagcgccgg
cagaagccgg
cgcteccege
tcgagetggy
ggattggcga
tggataacga
gctggaagge
cacttgctga
tatttatcag
atgttgaagt
cgcaggtagc
gccttactge
acgtcttcce
accagtggcg
aaaccagcca
tccatatggg
tgagecgeegy
ggggggatct
acagagattt
ctgattctaa
tggtggaatg
tagaatgcag
aaccattata
ggttcaggygg
ggctgattat
catgataata
ccctatttgt
ctgataaatg
cgcecttatt
ggtgaaagta
tctcaacage

cacttttaaa

actcggtcge
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggceg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttcgttecac
ttttetgege
tttgccggat
gataccaaat
agcaccgect
taagtcgtgt
gggctgaacg

ggtgcaggat
tccgaaccat
agccaatatt
gctacecggeg
tgtgatcatc
tegetggate
caccacggcce
cceggetgtyg
gctgatcctt
ctggcaggeg
tcagtcgctg
tggcgatacg
gcecgecatcca
cgggcaaacc
gcactggatg
cgeteccacaa
gcaactctgg
gcacatcagc
cgcgteccac
taataagcgt
taaaaaacaa
cattggcgta
ggcgggecat
tgecggtgetg
ccggaaaacce
ggcgagcgat
agagcgggta
cgcctgtttt
gagcgaaaac
cggcgactte
tcgccatcetyg
gattggtgge
tcgctaccat
ttgtgaagga
aaagctctaa
ttgtttgtgt
ccagatccag
tgaaaaaaat
agctgcaata
gaggtgtggg
gatctgegge
atggtttctt
ttatttttct
cttcaataat
ccettttttg
aaagatgctg
ggtaagatcc
gttctgctat
cgcatacact
acggatggca
gcggecaact
aacatggggyg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctceece
aatagacaga
gtttactcat
gtgaagatcc
tgagcegtcag
gtaatctgct

caagagctac,

actgtcectte
acataccteg
cttaccgggt

gggggttegt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

atcctgctga
cegetgtggt
gaaacccacg
atgagcgaac
tggtcgetgg
aaatctgtceg
accgatatta
ccgaaatggt
tgcgaatacg
tttcgtcagt
attaaatatg
ccgaacgate
gcgetgacgyg
atcgaagtga
gtggcgetgg
ggtaaacagt
ctcacagtac
gcetggeage
gccatcecge
tggcaattta
ctgctgacge
agtgaagcga
taccaggeceg
attacgaccg
taccggattyg
acaccgcatc
aactggcteg
gaccgctyggg
ggtctgcgcet
cagttcaaca
ctgcacgegg
gacgactcct
taccagttgg
accttacttc
ggtaaatata
attttagatt
acatgataag
gctttatttg
aacaagttaa
aggtttttta
cgcagggect
agacgtcagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggcgeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
atatacttta
tttttgataa
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctectgectaat
tggactcaag
gcacacagcc

1620
1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



10

15

20

25

30

35

40

45

50

55

60

65

WO 02/38613

cagcttggag
cgccacgett
aggagagcgc
gtttcgccac
atggaaaaac
tcacatgtte
gtgagctgat
agcggaagag
cagctggecac
gagttagctc
gtgtggaatt
caagctggcg

<210>
<211>
<212>

17
25
DNA

cgaacgacct
cccgaaggga
acgagggagc
ctctgacttg
gccagcaacg
tttecctgegt
accgctegece
cgcccaatac
gacaggtttc
actcattagg
gtgagcggat
cg

acaccgaact
gaaaggcgga
ttccaggggg
agcgtcgatt
cggecttttt
tatccccetga
gcagccgaac
gcaaaccgcc
ccgactggaa
caccccaggce
aacaatttca

<213> Artificial Sequence

<220>
<223>

<400> 17

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

18
27
DNA

<220>
<223>

<400> 18

Description of Artificial Sequence:

tcagcaacca ggctccccag cagge

Artificial Sequence

Description of Artificial Sequence:

gacgacagta tcggcctéag gaagatc

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

19
840
DNA

<220>
<223>

Artificiai Sequence

oligonucleotide 80d

<400> 19

ggtaccgage
ccaggctcece
tgtggaaagt
tcagcaacca
gcececattctce
tcggectagg
cgtggaccag
gggcactact
agttataccg
gtgactggga
ccagctggeg
gaatggcgaa
ggagtgcgat
cactggcgge

<210> 20
<211> 1842
<212> DNA

tcggatecte
cagcaggcag
ccccaggete
tagtccegee
cgceccecatgg
aacagtcgac
atgggtgagg
cccgaaaacce
ggccaccatg
aaaccctgge
taatagcgaa
tggcgctttg
cttectgagg
cgctcgagceca

tagtaacggc
aagtatgcaa
cccagcaggce
cctaactccg
ctgactaatt
gacactgcag
tggagtacgc
gcttctggat
gtcgegagta
gttacccaac
gaggcccgca
cctggettec
ccgatactgt
tgcatctaga

14
gagataccta
caggtatccg
aaacgcctgg
tttgtgatge
acggttcctg
ttctgtggat
gaccgagcgc
tcteceegeg
agcgggcagt
tttacacttt
cacaggaaac

Description of Artificial Sequence:

cgccagtgtg
agcatgcatc
agaagtatgc
cccatccege
ttttttattt
agacctactt
gcccggggag
ccataacttc
gcttggcact
ttaatcgect
ccgategeec
ggcaccagaa
cgtcaageceg
gggccaattce

cagcgtgagce
gtaagcggca
tatctttata
tcgtcagggyg
gcecttttget
aaccgtatta
agcgagtcag
cgttggccga
gagcgcaacg
atgcttceccgg
agctatgacc

primer P64-1

primer 64-4

ctggaattcyg
tcaattagtec
aaagcatgca
ccctaactcce
atgcagaggce
cactaacaac
cccaaaggtt
gtatagcata
ggggttgett
tgcagcacat
ttcccaacag
gcggtgecgg
aattctgcag
gccctatagt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tatgagaaag
gggtcggaac
gtecctgtegg
ggcggagect
ggccttttge
cegectttga
tgagcgagga
ttcattaatg
caattaatgt
ctegtatgtt
atgattacgce

gcttcagcaa
agcaaccagg
tctcaattag
gcccagttee
cgaggccgcece
cggtacagtt
accccagttg
cattatacga
ttgegnygte
cceccttteg
ttgcgecaget
aaagctggct
atatccatca
gagtcgtatt

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6252

25

27

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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<213> Bacteriophage

<220>

<221> CDS

<222>

<400> 20
atg aca caa ggg gtt

Met Thr
1

gac cgt
Asp Arg

aca cag
Thr Gln

gtc gag
Val Glu
50

gcg ccg
Ala Pro
65

cgce atc
Arg TIle

tat gac
Tyr Asp

att gtc
Ile Vval

gaa ggc
Glu Gly
130

atg cgg
Met Arg
145

att ctc
Ile Leu

gg9g aag
Gly Lys

acg cgc
Thr Arg

tcg acc
Ser Thr
210

cgg tgg
Arg Trp
225

Gln

cag
Gln

cagt
Arg
35

cgc
Arg

ggc
Gly

ctg
Leu

gtg
Val

teg
Ser
115

gtc
Val

ctc
Leu

gac
Asp

gcg
Ala

aac
Asn
195

act

Thr

tgg
Trp

Gly

tcg
Ser
20

agc
Ser

gac
Asp

acg
Thr

aac
Asn

tcg
Ser
100

gaa
Glu

tte
Phe

gac
Asp

acyg
Thr

cct
Pro
180

ggc
Gly

cce
Pro

tgg
Trp

(1)..(1839)

Val
5

cgc
Arg

gcc
Ala

g99
Gly

tcg
Ser

gaa
Glu
85

cge
Arg

ttg
Leu

cgg
Arg

gcg
Ala

aag
Lys
165

tac

Tyr

cga
Arg

ctt
Leu

cgt
Arg

phi-

gtg
Val

gag
Glu

aac
Asn

ggc
Gly

gcg
Ala
70

tgc
Cys

tte
Phe

cte
Leu

cag
Gln

tcg
Ser
150

aac
Asn

ggc
Gly

atg
Met

acc
Thr

gag
Glu
230

C31

acc
Thr

cgce
Arg

gaa
Glu

cgg
Arg
55

ttc
Phe

cgc
Arg

tcg
Ser

gcc
Ala

gga
Gly
135

cac
His

ctt
Leu

ttc
Phe

gtc
Val

gga
Gly
215

atc
Ile

999
Gly

gag
Glu

gac
Asp
40

ttc
Phe

gg99
Gly

gcc
Ala

cgc
Arg

ctg
Leu
120

aac
Asn

aaa
Lys

cag
Gln

gag
Glu

aat
Asn
200
cce

Pro

aag
Lys

gtg
Val

aat
Asn
25

aag
Lys

agg
Arg

acg
Thr

g99
Gly

ctg
Leu
105

ggc
Gly

gtc
Val

gaa
Glu

cgc
Arg

ctt
Leu
185

gtc
Val

ttc
Phe

acg
Thr

15

gac
Asp
10

teg
Ser

gcg
Ala

tte
Phe

gcg
Ala

cgg
Arg
90

aag
Lys

gtg
Val

atg
Met

tct
Ser

gaa
Glu
170

gtt
Val

gtc
Val

gag
Glu

cac
His

acg
Thr

agce
Ser

gce
Ala

gte
Val

gag
Glu
75

ctc
Leu

gtc
Val

acg
Thr

gac
Asp

tecg
Ser
155

ttg
Leu

tcg
Ser

atc
Ile

tte
Phe

aaa
Lys
235

tac
Tyxr

gca
Ala

gac
Asp

gg9
Gly
60

cgc
Arg

aac
Asn

atg
Met

att
Ile

ctg
Leu
140

ctg
Leu

ggc
Gly

gag
Glu

aac
Asn

gag
Glu
220

cac
His

gcg
Ala

gca
Ala

ctt
Leu
45

cat
His

ccg
Pro

atg
Met

gac
Asp

gtt
Val
125

att
Ile

aag
Lys

ggg
Gly

acg
Thr

aag
Lys
205

cce
Pro

ctt
Leu

SUBSTITUTE SHEET (RULE 26)

ggt
Gly

agc
Ser
30

cag
Gln

ttc
Phe

gag
Glu

atc
Ile

gcg
Ala
110

tcc
Ser

cac
His

tcg
Ser

tac
Tyr

aag
Lys
190

ctt
Leu

gac
Asp

cce
Pro

gct
Ala
15

cca
Pro

cgce
Arg

agc
Ser

ttc
Phe

att
Ile
95

att
Ile

act
Thr

ctg
Leu

gcg
Ala

gtc
Val
175

gag
Glu

gcg
Ala

gta
Val

ttc
Phe

PCT/EP01/12975

tac
Tyx

gcg
Ala

gaa
Glu

gaa
Glu

gaa
Glu
80

gtc
Val

ccg
Pro

cag
Gln

att
Ile

aag
Lys
160

ggc
Gly

atc
Ile

cac
His

atc
Ile

aag
Lys
240

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720
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ccg ggc
Pro Gly

aag cgc
Lys Arg

aag aag
Lys Lys

ctt cgg
Leu Arg
290

aag aag
Lys Lys
305

cag cgc
Gln Arg

atc atc
Tle Ile

agg 999
Arg Gly

atg gac
Met Asp
370

ggg gaa
Gly Glu

385

gtc gac
Val Asp

atg gcg
Met Ala

agg cac
Arg His

gce cga
Ala Arg
450

cgg gcg
Arg Ala
465

gag ctg
Glu Leu

agg aag
Arg Lys

agt
Ser

atg
Met

acc
Thr
275

gac
Asp

ccg
Pro

gac
Asp

gag
Glu

cgc
Arg
355

aag
Lys

gaa
Glu

ccg
Pro

gca
Ala

gcc
Ala
435

cge

Arg

aac
Asn

tac
Tyr

cac
His

caa
Gln

gac
Asp
260

gct
Ala

ceg
Pro

gac
Asp

ccg
Pro

cece
Pro
340

ggc
Gly

ctg
Leu

tecg
Ser

tcc
Ser

ctc
Leu
420

gaa
Glu

ttc
Phe

ctt
Leu

gaa
Glu

ttc
Phe
500

gcc
Ala
245

gct
Ala

tca
Ser

cgt
Arg

ggc
Gly

atc
Ile
325

gct
Ala

aag
Lys

tac
Tyr

atc
Ile

gca
Ala
405

gac
Asp

ggc
Gly

gge
Gly

gtt
Val

gac
Asp
485

cgg
Arg

gcc
Ala

gac
Asp

agce
Ser

att
Ile

acg
Thr
310

acg
Thr

gag
Glu

999
Gly

tgc
Cys

aag
Lys
390

cct
Pro

aag
Lys

gac
Asp

aag
Lys

gcg
Ala
470

cgc

Arg

aag
Lys

att cac ccg
Ile His Pro

gce gtg ccg
Ala Val Pro
265

gcec tgg gac
Ala Trp Asp
280

gcg gge ttce
Ala Gly Phe

295

ccg acc acg
Pro Thr Thr

ctc cgg ccg
Leu Arg Pro

tgg tat gag
Trp Tyr Glu
345

ctt tece cgg
Leu Ser Arg
360

gag tgt ggc
Glu Cys Gly
375 ‘

gac tct tac
Asp Ser Tyr

ggg cag cac
Gly Gln His

ttc gtt gcg
Phe Val Ala
425

gaa gag acg
Glu Glu Thr
440

cte act gag
Leu Thr Glu
455

gag cgc gcc
Glu Arg Ala

gcg gea ggc
Ala Ala Gly

caa cag gca
Gln Gln Ala
505

16
ggc
Gly
250

acc
Thr

ccg
Pro

gcc
Ala

aag
Lys

gtc
Val
330

ctt
Leu

gg9
Gly

gcc
Ala

cgce
Arg

gaa
Glu
410

gaa
Glu

ttg
Leu

gcg
Ala

gac
Asp

gcg
Ala
490

gcg
Ala

agc
Ser

cgg
Arg

gca
Ala

gct
Ala

att
Ile
315

gag
Glu

cag
Gln

caa
Gln

gtc
Val

tgc
Cys
395

ggc
Gly

cgc
Arg

gcg
Ala

cct
Pro

gcc
Ala
475

tac

Tyr

ctg
Leu

atc
Ile

ggc
Gly

acc
Thr

gag
Glu
300

gag
Glu

ctt
Leu

gcg
Ala

gce
Ala

atg
Met
380

cgt
Arg

acg
Thr

atc
Ile

ctt
Leu

gag
Glu
460

ctg

Leu

gac
Asp

acg
Thr

acg
Thr

gag
Glu

gtt
Val
285

gtg
Val

ggt
Gly

gat
Asp

tgg.

Trp

att
Ile
365

act
Thr

cgc
Arg

tgc
Cys

ttc
Phe

ctg
Leu
445

aag

Lys

aac
Asn

gga
Gly

ctc
Leu

SUBSTITUTE SHEET (RULE 26)

999
Gly

acg
Thr
270

atg
Met

atc
Tle

tac
Tyr

tgc
Cys

ttg
Leu
350

ctg
Leu

tcg
Ser

cgg
Arg

aac
Asn

aac
Asn
430

tgg
Trp

agc
Ser

gce
Ala

cce
Pro

cgg
Arg
510

ctt
Leu
255

att
Ile

cga
Arg

tac
Tyx

cge
Arg

gga
Gly
335

gac
Asp

tcc
Ser

aag
Lys

aag
Lys

gtc
Val
415

aag
Lys

gaa
Glu

ggce
Gly

ctt
Leu

gtt
Val
495

cag
Gln

PCT/EP01/12975
tgt 768
Cys ‘
ggg 816
Gly

atc 864
Ile

aag 912
Lys

att 960
Ile

320

ccg 1008
Pro

ggc 1056
Gly

gcc 1104
Ala

cgc 1152
Arg

gtg 1200
Val

400

agce 1248
Ser

atc 1296
Ile

gcc 1344
Ala

gaa 1392
Glu

gaa 1440
Glu

480

ggc 1488
Gly

caa 1536
Gln
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ggg gcg gaa
Gly Ala Glu
515

ctt ccc ctt
Leu Pro Leu
530

ggc cct aag
Gly Pro Lys
545

ttc gtc ggg
Phe Val Gly

ggc agg ggg
Gly Arg Gly

gcg aag ccg
Ala Lys Pro
595

gaa gac gta
Glu Asp Val
610

<210> 21
<211> 613
<212> PRT

gag
Glu

gac
Asp

tcg
Ser

ctc
Leu

cag
Gln
580

ccg

Pro

gcg
Ala

cgg
Arg

caa
Gln

tgg
Trp

tte
Phe
565

gga
Gly

acc
Thr

gcg
Ala

<213> Bacteriophage

<400> 21

Met Thr Gln Gly Val

1
Asp Arg Gln
Thr Gln Arg
35

Val Glu Arg
50

Ala Pro Gly
65

Arg Ile Leu
Tyr Asp Val
Ile Val Ser

115

Glu Gly Val
130

Met Arg Leu
145

Ile Leu Asp

Ser

20
Ser
Asp
Thr
Asn
Ser
100
Glu
Phe

Asp

Thr

5

Arg

Ala

Gly

Ser

Glu

85

Arg

Leu

Arg

Ala

Lys

ctt gcc
Leu Ala

tgg ttc
Trp Phe
535

tgg gg9g9
Trp Gly
550

gta gac
Val Asp

acg ccc
Thr Pro

gac gac
Asp Asp

tag

phi-C31

Val Thr

Glu Arg

Asn Glu

Gly Arg
55

Ala Phe
70

Cys Arg

Phe Ser

Leu Ala

Gln Gly
135

Ser His
150

Asn Leu

gaa
Glu
520

cCccC

Pro

cgce
Arg

aag
Lys

atc
Ile

gac
Asp
600

Gly
Glu
Asp

40
Phe
Gly
Ala
Arg
Leu
120
Asn

Lys

Gln

ctt
Leu

gaa
Glu

gcg
Ala

atc
Ile

gag
Glu
585

gaa
Glu

Val
Asn

25
Lys
Arg
Thr
Gly
Leu
105
Gly
Val

Glu

Arg

17

gaa
Glu

gac
Asp

tca
Ser

gtt
Val
570

aag

Lys

gac
Asp

Asp

10
Ser
Ala
Phe
Ala
Arg

90
Lys
Val
Met

Ser

Glu

gcc
Ala

gcc
Ala

gta
Val
555

gtc
Val

cge
Arg

gac
Asp

Thr

Ser

Ala

Val

Glu

75

Leu

Val

Thr

Asp

Ser

155

Leu

gcc
Ala

gac
Asp
540

gac

Asp

acg
Thr

gct
Ala

gcc
Ala

Tyxr
Ala
Asp
Gly

60
Arg
Asn
Met
Ile
Leu
140

Leu

Gly

gaa
Glu
525

gct
Ala

gac
Asp

aag
Lys

tcg
Ser

cag
Gln
605

Ala
Ala
Leu

45
His
Pro
Met
Asp
Val
125
Ile

Lys

Gly

SUBSTITUTE SHEET (RULE 26)

gcc
Ala

gac
Asp

aag
Lys

tcg
Ser

atc
Ile
590

gac
Asp

Gly

Ser

30

Gln

Phe

Glu

Ile

Ala

110

Ser

His

Ser

Tyr

cecg
Pro

ccg
Pro

cgc
Arg

act
Thr
575

acg
Thr

ggc
Gly

Ala

15
Pro
Arg
Ser
Phe
Ile

95
Ile
Thr
Leu

Ala

Val

PCT/EP01/12975

aag
Lys

acce
Thr

gtg
Val
560

acg
Thr

tgg
Trp

acg
Thr

Tyr

Ala

Glu

Glu

Glu

80

Val

Pro

Gln

Ile

Lys

160

Gly

1584

1632

1680

1728

1776

1824

1842
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Gly
Thr
Ser
Arg
225
Pro
Lys
Lys
Leu
Lys
305
Gln
Ile
Arg
Met
Gly
385
Val
Met
Arg
Ala
Arg
465
Glu

Arg

Gly

Lys

Arg

Thr

210

Gly

Arg

Lys

Arg

290

Lys

Arg

Ile

Gly

Asp

370

Glu

Ala
His
Arg
450
Ala
Leu

Lys

Ala

Ala

Asn

195

Thr

Trp

Ser

Met

Thr

275

Asp

Pro

Asp

Glu

Arg

355

Lys

Glu

Pro

Ala

Ala

435

Arg

Asn

Tyr

His

Glu
515

Pro

180

Gly

Pro

Trp

Gln

Asp

260

Ala

Pro

Asp

Pro

Pro

340

Gly

Leu

Ser

Ser

Leu

420

Glu

Phe

Leu

Glu

Phe

500

Glu

165

Tyr
Arg
Leu
Arg
Ala
245
Ala
Ser
Arg
Gly
Ile
325
Ala
Lys
Tyr
Ile
Ala
405
Asp
Gly
Gly
Val
Asp
485

Arg

Arg

Gly

Met

Thr

Glu

230

Ala

Asp

Ser

Ile

Thr

310

Thr

Glu

Gly

Cys

Lys

390

Pro

Lys

Asp

Lys

Ala

470

Arg

Lys

Leu

Phe
Val
Gly
215
Ile
Ile
Ala
Ala
Ala
295
Pro
Leu
Trp
Leu
Glu
375
Asp
Gly
Phe
Glu
Leu
455
Glu
Ala

Gln

Ala

Glu
Asn
200
Pro
Lys
His
Val
Trp
280
Gly
Thr
Arg
Tyr
Ser
360
Cys
Ser
Gln
Val
Glu
440
Thyr
Arg
Ala

Gln

Glu
520

Leu
185
Val
Phe
Thr
Pro
Pro
265
Asp
Phe
Thr
Pro
Glu
345
Arg
Gly
Tyr
His
Ala
425
Thr
Glu
Ala

Gly

Ala
505

18
170

Val
Val
Glu
His
Gly
250
Thr
Pro
Ala
Lys
Val
330
Leu
Gly
Ala
Arg
Glu
410
Glu
Leu
Ala
Asp
Ala
490

Ala

Glu

Ser
Ile
Phe
Lys
235
Ser
Arg
Ala
Ala
Ile
315
Glu
Gln
Gln
Val
Cys
395
Gly
Arg
Ala
Pro
Ala
475
Tyr

Leu

Ala

Glu

Asn

Glu

220

His

Ile

Gly

Thr

Glu

300

Glu

Leu

Ala

Ala

Met

380

Arg

Thr

Ile

Leu

Glu

460

Leu

Asp

Thr

Ala

Thr

Lys

205

Pro

Leu

Thr

Glu

Val

285

Val

Gly

Asp

Trp

Ile

365

Thr

Arg

Cys

Phe

Leu

445

Lys

Asn

Gly

Leu

Glu
525

SUBSTITUTE SHEET (RULE 26)

Lys
190
Leu
Asp
Pro
Gly
Thr
270
Met
Ile
Tyr
Cys
Leu
350
Leu
Ser
Arg
Asn
Asn
430
Trp
Ser
Ala
Pro
Arg

510

Ala

175

Glu
Ala
Val
Phe
Leu
255
Ile
Arg
Tyr
Arg
Gly
335
Asp
Ser
Lys
Lys
Val
415
Lys
Glu
Gly
Leu
Val
495

Gln

Pro

PCT/EP01/12975

Ile
His
Ile
Lys
240
Cys
Gly
Ile
Lys
Ile
320
Pro
Gly
Ala
Arg
Val
400
Ser
Ile
Ala
Glu
Glu
480
Gly

Gln

Lys
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Leu Pro Leu Asp Gln Trp Phe Pro
530 535
Gly Pro Lys Ser Trp Trp Gly Arg
545 550
Phe Val Gly Leu Phe Val Asp Lys
565
Gly Arg Gly Gln Gly Thr Pro Ile
580
Ala Lys Pro Pro Thr Asp Asp Asp
595 600
Glu Asp Val Ala Ala
610
<210> 22
<211> 1863
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial
coding for fusion protein
<220>
<221> CDS
<222> (1)..(1860)
<400> 22

atg aca caa ggg gtt gtg acc ggg
Met Thr Gln Gly Val Val Thr Gly

1

5

gac cgt cag tcg cgc gag cgc gag
Asp Arg Gln Ser Arg Glu Arg Glu

20

aca cag cgt agc gcc aac gaa gac
Thr Gln Arg Ser Ala Asn Glu Asp

35 40

gtc gag cgc gac ggg ggc cgg ttc
Val Glu Arg Asp Gly Gly Arg Phe

50 55

gcg ccg ggc acg tcg geg tte ggg
Ala Pro Gly Thr Ser Ala Phe Gly

65

70

cgc atc ctg aac gaa tgc cgc gec
Arg Ile Leu Asn Glu Cys Arg Ala

85

tat gac gtg teg cgc tte teg cge
Tyr Asp Val Ser Arg Phe Ser Arg

100

att gtc tcg gaa ttg ctc gecc ctg
Ile Val Ser Glu Leu Leu Ala Leu

115 120

Glu

Ala

Ile

Glu

585

Glu

Sequence:

19
Asp
Ser
Val
570

Lys

Asp

Ala
Val
555
Val

Arg

Asp

Asp
540
Asp
Thr

Ala

Ala

C31-Int (CNLS)

gtg
Val

aat
Asn
25

aag
Lys

agyg
Arg

acg
Thr

999
Gly

ctg
Leu
105

ggce
Gly

gac
Asp
10

tcg
Ser

gcg
Ala

ttc
Phe

gcg
Ala

cgg
Arg
90

aag

Lys

gtg
Val

acg
Thr

agc
Ser

gcc
Ala

gtc
Val

gag
Glu
75

ctc
Leu

gtc
Val

acg
Thr

tac
Tyr

gca
Ala

gac
Asp

ggg
Gly
60

cgc

Arg

aac
Asn

atg
Met

att
Ile

Ala

Asp

Lys

Ser

Gln
605

gcg
Ala

gca
Ala

ctt
Leu
45

cat
His

ccg
Pro

atg
Met

gac
Asp

gtt
Val
125

SUBSTITUTE SHEET (RULE 26)

Asp

Lys

Ser

Ile

590

Asp

DNA sequence

ggt
Gly

agc
Ser
30

cag
Gln

ttc
Phe

gag
Glu

atc
Ile

gcg
Ala
110

tcc
Ser

Pro
Arg
Thr

575

Thr

Gly

gct
Ala
15

cca
Pro

cgc
Arg

agc
Ser

ttc
Phe

att
Ile
95

att
Ile

act
Thr

PCT/EP01/12975

Thr

Val
560

Thr

Trp

Thr

tac
Tyr

gcg
Ala

gaa
Glu

gaa
Glu

gaa
Glu
80

gte
Val

ccg
Pro

cag
Gln

48

96

144

192

240

288

336

384
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gaa
Glu

atg
Met
145

att
Ile

999
Gly

acg
Thr

tcg
Ser

cgg
Arg
225

ccg
Pro

aag
Lys

aag
Lys

ctt
Leu

aag
Lys
305

cag
Gln

ate
Ile

agg
Arg

atg
Met

gg99
Gly
385

ggc
Gly
130

cgg
Arg

ctc
Leu

aag
Lys

cge
Arg

acc
Thr

gte
Val

ctc
Leu

gac
Asp

gcg
Ala

aac
Asn
195

act
Thr

210 .

tgg
Trp

ggce
Gly

cge
Arg

aag
Lys

cgg
Arg
290

aag
Lys

cgc
Arg

atc
Ile

999
Gly

gac
Asp
370

gaa
Glu

tgg
Trp

agt
Ser

atg
Met

acce
Thr
275

gac
Asp

cecg
Pro

gac
Asp

gag
Glu

cgc
Arg
355

aag

Lys

gaa
Glu

ttc
Phe

gac
Asp

acg
Thr

cct
Pro
180

ggc
Gly

cccC
Pro

tgg
Trp

caa
Gln

gac
Asp
260

gct
Ala

ccg
Pro

gac
Asp

ccg
Pro

ccc
Pro
340

ggc
Gly

ctg
Leu

tcg
Ser

cgg
Arg

gcg
Ala

aag
Lys
165

tac
Tyr

cga
Arg

ctt
Leu

cgt
Arg

gcc
Ala
245

gct
Ala

tca
Ser

cgt
Arg

ggce
Gly

atc
Ile
325

gct
Ala

aag
Lys

tac
Tyx

atc
Ile

cag
Gln

teg
Serxr
150

aac
Asn

gge
Gly

atg
Met

ace
Thr

gag
Glu
230

gece
Ala

gac
Asp

agc
Ser

att
Ile

acg
Thr
310

acg
Thr

gag
Glu

999
Gly

tge
Cys

aag
Lys
390

gga
Gly
135

cac
His

ctt
Leu

ttc
Phe

gtc
Val

gga
Gly
215

atc
Ile

att
Ile

gce
Ala

gce
Ala

gcg
Ala
295

ccg
Pro

ctc
Leu

tgg
Trp

ctt
Leu

gag
Glu
375

gac
Asp

aac
Asn

aaa
Lys

cag
Gln

gag
Glu

aat
Asn
200
ccc
Pro

aag
Lys

cac
His

gtg
Val

tgg
Trp
280

ggc
Gly

acc
Thr

cgg
Arg

tat
Tyr

tcc
Ser
360

tgt
Cys

tct
Ser

gtc
Val

gaa
Glu

cge
Arg

ctt
Leu
185

gtc
Val

tte
Phe

acg
Thr

ccg
Pro

ccg
Pro
265

gac
Asp

ttc
Phe

acg
Thr

ceg
Pro

gag
Glu
345

cgg
Arg

ggc
Gly

tac
Tyr

20
atg
Met

tect
Ser

gaa
Glu
170

gtt
Val

gtc
Val

gag
Glu

cac
His

ggc
Gly
250

acc
Thr

ccg
Pro

gce
Ala

aag
Lys

gtc
Val
330

ctt
Leu

999
Gly

gcc
Ala

cgce
Arg

gac
Asp

tecg
Ser
155

ttg
Leu

teg
Ser

atc
Ile

ttc
Phe

aaa
Lys
235

agc
Ser

cgg
Arg

gca
Ala

gct
Ala

att
Ile
315

gag
Glu

cag
Gln

caa
Gln

gtc
Val

tgce
Cys
395

ctg
Leu
140

ctg
Leu

ggce
Gly

gag
Glu

aac
Asn

gag
Glu
220

cac
His

atc
Ile

gge
Gly

acc
Thr

gag
Glu
300

gag
Glu

ctt
Leu

gcg
Ala

gce
Ala

atg
Met
380

cgt
Arg

att
Ile

aag
Lys

999
Gly

acg
Thr

aag
Lys
205

cce
Pro

ctt
Leu

acg
Thr

gag
Glu

gtt
Val
285

gtg
Val

ggt
Gly

gat
Asp

tgg
Trp

att
Ile
365

act

Thr

cgc
Arg

SUBSTITUTE SHEET (RULE 26)

cac
His

teg
Ser

tac
Tyr

aag
Lys
190

ctt
Leu

gac
Asp

cce
Pro

999
Gly

acg
Thr
270

atg
Met

atc
Ile

tac
Tyr

tgc
Cys

ttg
Leu
350

ctg
Leu

tcg
Ser

cgg
Arg

ctg
Leu

gcg
Ala

gtc
Val
175

gag
Glu

gcg
Ala

gta
Val

ttc
Phe

ctt
Leu
255

att
Ile

cga
Arg

tac
Tyr

cgc
Arg

gga
Gly
335

gac

Asp

tcc
Ser

aag
Lys

aag
Lys

PCT/EP01/12975

att
Ile

aag
Lys
160

ggc
Gly

atc
Ile

cac
His

atc
Ile

aag
Lys
240

tgt
Cys

g99g
Gly

atc
Ile

aag
Lys

att
Ile
320

ccg
Pro

ggc
Gly

gcc
Ala

cgc
Arg

gtg
Val
400

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200
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gtc gac ccg

Val Asp Pro

atg gcg gca
Met Ala Ala

agg cac gcc
Arg His Ala

435

gcc cga cgce
Ala Arg Arg
450

cgg gcg aac
Arg Ala Asn

465

gag ctg tac
Glu Leu Tyr

agg aag cac
Arg Lys His

ggg gcg gaa
Gly Ala Glu

515

ctt cce ctt
Leu Pro Leu
530

ggc cct aag
Gly Pro Lys

545

tte gtc ggg
Phe Val Gly

ggc agg 999
Gly Arg Gly

gcg aag ccg
Ala Lys Pro

595

gaa gac gta
Glu Asp Val
610

<210>
<211>
<212>
<213>
<223>

<400>

23
620
PRT

tce
Ser

ctc
Leu
420

gaa

Glu

ttc
Phe

ctt
Leu

gaa
Glu

ttc

Phe
500

gag
Glu

gac
Asp

tcg
Ser

ctc
Leu

cag
Gln
580

ccg

Pro

gcg
Ala

gca
Ala
405

gac
Asp

ggc
Gly

ggc
Gly

gtt
Val

gac
Asp
485

cgg
Arg

cgg
Arg

caa
Gln

tgg
Trp

tte
Phe
565

gga
Gly

acc
Thr

gcg
Ala

cct
Pro

aag
Lys

gac
Asp

aag
Lys

gcg
Ala
470

cge
Arg

aag
Lys

ctt
Leu

tgg
Trp

tag
Trp
550

gta
Val

acg
Thr
gac
Asp

cct
Pro

ggg
Gly

tte
Phe

gaa
Glu

ctc
Leu
455

gag
Glu

gcg
Ala

caa
Gln

gcc
Ala

ttc
Phe
535

999
Gly

gac
Asp

cce
Pro

gac
Asp

aag
Lys
615

Artificial Seguence
Description of Artificial
coding for fusion protein

23

cag
Gln

gtt
Val

gag
Glu
440

act
Thr

cgc
Arg

gca
Ala

cag
Gln

gaa
Glu
520

cce
Pro

cgce
Arg

aag
Lys

atc
Ile

gac
Asp
600

aag
Lys

Met Thr Gln Gly Val Val Thr Gly

21

cac gaa
His Glu
410

gcg gaa
Ala Glu
425

acg ttg
Thr Leu

gag gcg

Glu Ala

gcc gac
Ala Asp

ggc gcg
Gly Ala
490

gca gcg
Ala Ala
505

ctt gaa
Leu Glu

gaa gac
Glu Asp

gcg tca
Ala Ser

atc gtt
Ile Val
570

gag aag
Glu Lys
585

gaa gac

Glu Asp

aag agg
Lys Arg

Sequence:

ggc
Gly

cge
Arg

gcg
Ala

cct
Pro

gcc
Ala
475

tac
Tyr

ctg
Leu

gcc
Ala

gce
Ala

gta
Val
555

gtc
Val

cgce
Arg

gac
Asp

aag
Lys

acg
Thr

atc
Ile

ctt
Leu

gag
Glu
460

ctg
Leu

gac
Asp

acg
Thr

gce
Ala

gac
Asp
540

gac
Asp

acg
Thr

gct
Ala

gcec
Ala

gtt
Val
620

C31-Int (CNLS)

tgc
Cys

ttec
Phe

ctg
Leu
445

aag
Lys

aac
Asn

gga
Gly

ctc
Leu

gaa
Glu
525

gct
Ala

gac
Asp

aag
Lys

tcg
Ser

cag
Gln
605

tag

aac
Asn

aac
Asn
430

tgg
Trp

agc
Ser

gcc
Ala

cce
Pro

cgg
Arg
510

gcc
Ala

gac
Asp

aag
Lys

tcg
Ser

atc
Ile
590

gac
Asp

DNA sequence

gtc
Val
415

aag
Lys

gaa
Glu

ggc
Gly

ctt
Leu

gtt
Val
495

cag
Gln

ccyg
Pro

ccg
Pro

cgce
Arg

act
Thr
575

acqg

Thr

gge
Gly

PCT/EP01/12975
agc 1248
Ser
atc 1296
Ile
gce 1344
Ala
gaa 1392
Glu
gaa 1440
Glu
480
ggc 1488
Gly
caa 1536
Gln
aag 1584
Lys
acc 1632
Thr
gtg 1680
Val
560
acg 1728
Thr
tgg 1776
Trp
acg 1824
Thr

1863

Val Asp Thr Tyr Ala Gly Ala Tyr

SUBSTITUTE SHEET (RULE 26)
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Asp

Thr

Val

Ala

65

Tyr

Ile

Glu

Met

145

Ile

Gly

Thr

Ser

Arg

225

Pro

Lys

Lys

Leu

Lys

305

Gln

Ile

Arg

Arg

Gln

Glu

Pro

Ile

Asp

Val

Gly

130

Arg

Leu

Lys

Arg

Thr

210

Trp

Gly

Arg

Lys

Arg

290

Lys

Arg

Ile

Gly

Gln

Arg

35

Arg

Gly

Leu

Val

Ser

115

Val

Leu

Asp

Ala

Asn

195

Thr

Trp

Ser

Met

Thr

275

Asp

Pro

Asp

Glu

Arg
355

Ser

Ser

Asp

Thr

Asn

Sexr

Arg

Ala

Gly

Ser

Glu

85

Arg

100

Glu
Phe
Asp
Thr
Pro
180
Pro
Trp
Gln
Asp
260
Ala
Pro
Asp
Pro

Pro
340

Leu
Arg
Ala
Lys
165
Tyr
Arg
Leu
Arg
Ala
245
Ala
Ser
Arg
Gly
Ile
325

Ala

Lys

Glu

Asn

Gly

Ala

70

Cys

Phe

Leu

Gln

Ser

150

Asn

Gly

Met

Thr

Glu

230

Ala

Asp

Ser

Ile

Thr

310

Thr

Glu

Gly

Arg

Glu

Arg

55

Phe

Arg

Ser

Ala

Gly

135

His

Leu

Phe

Val

Gly

215

Ile

Ile

Ala

Ala

Ala

295

Pro

Leu

Trp

Leu

Glu

Asp

40

Phe

Gly

Ala

Arg

Leu

120

Asn

Lys

Gln

Glu

Asn

200

Pro

Lys

His

Val

Trp

280

Gly

Thr

Arg

Tyr

Ser
360

Asn

25
Lys
Arg
Thr
Gly
Leu
105
Gly
Val
Glu
Arg
Leu
185
Val
Phe
Thr
Pro
Pro
265
Asp
Phe
Thry
Pro
Glu

345

Arg

22
10

Ser

Ala

Phe

Ala

Arg

90

Lys

Val

Met

Ser

Glu

170

Val

Val

Glu

His

Gly

250

Thr

Pro

Ala

Lys

Val

330

Leu

Gly

Ser

Ala

Val

Glu

75

Leu

Val

Thr

Asp

Ser

155

Leu

Ser

Ile

Phe

Lys

235

Ser

Arg

Ala

Ala

Ile

315

Glu

Gln

Gln

Ala

Asp

Gly

60

Arg

Asn

Met

Ile

Leu

140

Leu

Gly

Glu

Asn

Glu

220

His

Ile

Gly

Thr

Glu

300

Glu

Leu

Ala

Ala

Ala

Leu

45

His

Pro

Met

Asp

Val

125

Ile

Lys

Gly

Thr

Lys

205

Pro

Leu

Thr

Glu

Val

285

Val

Gly

Asp

Trp

Ile
365

SUBSTITUTE SHEET (RULE 26)

Ser

30
Gln
Phe
Glu
Ile
Ala
110
Ser
His
Ser
Tyx
Lys
190
Leu
Asp
Pro
Gly
Thr
270
Met
Ile
Tyr
Cys
Leu

350

Leu

15

Pro
Arg
Ser
Phe
Ile

95
Ile
Thr
Leu
Ala
Val
175
Glu
Ala
Val
Phe
Leu
255
Ile
Arg
Tyr
Arg
Gly
335

Asp

Ser

PCT/EP01/12975

Ala
Glu
Glu
Glu

80
Val
Pro
Gln
Ile
Lys
160
Gly
Ile
His
Ile
Lys
240
Cys
Gly
Ile
Lys
Ile
320
Pro

Gly

Ala
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Met Asp Lys Leu Tyr
370

Gly Glu Glu Ser Ile

385

Val Asp Pro Ser Ala

405

Met Ala Ala Leu Asp

420

Arg His Ala Glu Gly

435

Ala Arg Arg Phe Gly
450

Arg Ala Asn Leu Val

465

Glu Leu Tyr Glu Asp

485

Arg Lys His Phe Arg

500

Gly Ala Glu Glu Arg

515

Leu Pro Leu Asp Gln
530

Gly Pro Lys Ser Trp

545

Phe Val Gly Leu Phe

565

Gly Arg Gly Gln Gly

580

Ala Lys Pro Pro Thr

595

Glu Asp Val Ala Ala
610

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

<220>
<223>

<400>

24
43
PRT

Cys

Lys

390

Pro

Lys

Asp

Lys

Ala

470

Arg

Lys

Leu

Trp

Trp

550

Val

Thr

Asp

Pro

Glu
375
Asp
Gly
Phe
Glu
Leu
455
Glu
Ala
Gln
Ala
Phe
535
Gly
Asp
Pro

Asp

Lys
615

Artificial Sequence

Cys

Ser

Gln

Val

Glu

440

Thr

Arg

Ala

Gln

Glu

520

Pro

Arg

Lys

Ile

Asp

600

Lys

Description of Artificial

24

Met Lys Lys Lys Lys Lys Lys Lys
1 5

20

- Lys Leu Lys Cys Ser Lys Glu Lys

Lys Lys Lys Lys Arg Arg Arg Lys

23

Gly Ala
Tyr Arg
His Glu

410

Ala Glu
425

Thr Leu

Glu Ala

Ala Asp

Gly Ala
490

Ala Ala
505

Leu Glu
Glu Asp
Ala Ser
Ile Val

570

Glu Lys
585

Glu Asp

Lys Arg

Sequence:

Val
Cys
395
Gly
Arg
Ala
Pro
Ala
475
Tyr
Leu
Ala
Ala
Val
555
Val
Arg

Asp

Lys

Met

380

Arg

Thr

Ile

Leu

Glu

460

Leu

Asp

Thr

Ala

Asp

540

Asp

Thr

Ala

Ala

Val
620

NLS

Thr

Arg

Cys

Phe

Leu

445

Lys

Asn

Gly

Leu

Glu

525

Ala

Asp

Lys

Ser

Gln
605

Ser

Arg

Asn

Asn

430

Trp

Ser

Ala

Pro

Arg

510

Ala

Asp

Lys

Ser

Ile

590

Asp

Lys
Lys
Val
415
Lys
Glu
Gly
Leu
Val
495
Gln
Pro
Pro
Arg
Thr
575

Thx

Gly

PCT/EP01/12975

Arg

Val

400

Ser

Ile

Ala

Glu

Glu

480

Gln

Lys

Thr

Val

560

Thr

Trp

Thr

Lys Lys Lys Lys Cys Arg Leu Lys

10

15

Pro Lys Cys Ala Lys Cys Leu Lys

25

Thr Lys

Arg
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24
35 40

<210> 25

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 25
Ile Lys Tyr Phe Lys Lys Phe Pro Lys Asp
1 5 10

<210> 26

<211> 14

<212> PRT

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: NLS

<400> 26
Met Thr Gly Ser Lys Thr Arg Lys His Arg Gly Ser Gly Ala
1 5 10

<210> 27

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 27
Met Thr Gly Ser Lys His Arg Lys His Pro Gly Ser Gly Ala
1 5 10

<210> 28

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 28
Gly Lys Lys Arg Ser Lys Ala
1 5

<210> 29

<211> 14

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: NLS

<400> 29

Pro Lys Lys Ala Arg Glu Asp Val Ser Arg Lys Arg Pro Arg
1 5 10
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<210> .30
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

| <400> 30

Ala Pro Lys Arg Lys Ser Gly Val Ser Lys Cys
1 5 10

<210> 31

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 31
Glu Glu Asp Gly Pro Gln Lys Lys Lys Arg Arg Leu
1 5 10

<210> 32

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 32
Ala Pro Thr Lys Arg Lys Gly Ser
1 5

<210> 33

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 33
Pro Asn Lys Lys Lys Arg Lys
1 5

<210> 34

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 34
Lys Arg Pro Arg Pro
1 5

<210> 35

SUBSTITUTE SHEET (RULE 26)
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26
<21l1> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: NLS
<400> 35
Cys Gly Gly Leu Ser Ser Lys Arg Pro Arg Pro
1 5 10
<210> 36
<211> 19
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: NLS
<400> 36 i
Pro Pro Lys Lys Arg Met Arg Arg Arg Ile Glu Pro Lys Lys Lys Lys
1 5 10 15

Lys Arg Pro

<210> 37

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 37
Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys
1 5 10

<210> 38

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 38
Pro Lys Gln Lys Arg Lys Met Ala Arg
1 5

<210> 39

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: NLS

<400> 39

Ser Val Thr Lys Lys Arg Lys Leu Glu
1 5
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27
<210> 40
<211> 11
<212> PRT
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 40

PCT/EP01/12975

NLS

Cys Gly Gly Ala Ala Lys Arg Val Lys Leu Asp
1

5 10

<210> 41

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 41
Pro Ala Ala Lys Arg Val Lys Leu Asp
1 5

<210> 42

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 42

NLS

NLS

Arg Gln Arg Arg Asn Glu Leu Lys Arg Ser Pro

1 5 10

<210> 43

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 43
Pro Gln Ser Arg Lys Lys Leu Arg
1 5

<210> 44

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

<400> 44
Pro Leu Leu Lys Lys Ile Lys Gln
1 5

<210> 45
<211> 7

NLS

NLS
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28
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 45
Pro Gln Pro Lys Lys Lys Pro
1 5

<210> 46

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 46 .
Ser Lys Arg Val Ala Lys Arg Lys Leu
1 5

<210> 47

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 47

Ala Ser Lys Ser Arg Lys Arg Lys Leu
1 5

<210> 48

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 48
Gly Gly Leu Cys Ser Ala Arg Leu His Arg His Ala Leu Leu Ala Thr
1 5 10 15

<210> 49

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 49
Arg Lys Thr Lys Lys Lys Ile Lys
1 5

<210> 50

<211> 8

<212> PRT

<213> Artificial Seguence
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29

<220>
<223> Description of Artificial Sequence: NLS

<400> 50
Arg Lys Leu Lys Lys Leu Gly Asn
1 5

<210> 51

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 51
Arg Lys Asp Arg Arg Gly Gly Arg
1 5

<210> 52

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 52
Asp Thr Arg Glu Lys Lys Lys Phe Leu Lys Arg Arg Leu Leu Arg Leu
1 5 10 15

Asp Glu

<210> 53

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: NLS

<400> 53
Pro Lys Lys Lys Arg Lys Val
1 5

<210> 54

<211> 1410

<212> DNA

<213> Bacteriophage R4

<220>
<221> CDS
<222> (1)..(1407)

<400> 54
atg aat cga ggg ggg ccc act gta cgg gcc gac atc tac gtc cga atc 48
Met Asn Arg Gly Gly Pro Thr Val Arg Ala Asp Ile Tyr Val Arg Ile

1 5 10 15

agc ctg gac cgc aca ggg gaa gag ctc ggg gtec gag cgc cag gag gag 96
Ser Leu Asp Arg Thr Gly Glu Glu Leu Gly Val Glu Arg Gln Glu Glu

SUBSTITUTE SHEET (RULE 26)
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teg
Ser

tgg
Trp

gac
Asp
65

cac
His

gac
Asp

tce
Ser

acg
Thr

cag
Gln
145

g99
Gly

atc
Ile

gtg
Val

gce
Ala

acc
Thr
225

ggc
Gly

gte
Val

acc
Thr

gag

tgt
Cys

gte
Val
50

ttc
Phe

acc
Thr

ctc
Leu

acc
Thr

tac
Tyr
130

aac

Asn

tac
Tyxr

cge
Arg

gct
Ala

gca
Ala
210

tcc
Ser

gat
Asp

gtg
Val

ggc
Gly

tge

cgc
Arg
35

gac
Asp

gag
Glu

gac
Asp

gga
Gly

ccg
Pro
115

gag
Glu

gcc
Ala

ggce
Gly

gac
Asp

cgc
Arg
195

ggc
Gly

ccg
Pro

gct
Ala

gcc
Ala

cge
Arg
275

ggc

20

gag
Glu

aac
Asn

gcg
Ala

cgg
Arg

gtc
Val
100

gcc

Ala

ggc
Gly

cgc
Arg

gac
Asp

ggc

Gly
180

tac

Tyr

ggc
Gly

cgc
Arg

cag
Gln

atc
Ile
260

acc
Thr

aag

ctc
Leu

gac
Asp

atg
Met

ctc
Leu
85

aac
Asn

ggce
Gly

gag
Glu

gcc
Ala

gac
Asp
165

gcg
Ala

tgg
Trp

aag
Lys

tac
Tyr

tgg
Trp
245

ctg
Leu

ccc
Pro

acg

tgc
Cys

ctg
Leu

atc
Ile

atc
Ile

gtc
Val

cga
Arg

cag
Gln

ggc
Gly
150

cac

His

aag
Lys

gag
Glu

ggc
Gly

gtc
Val
230

ccg
Pro

aac
Asn

ggc
Gly

gtc

aag
Lys

agc
Ser
55

gcg
Ala

cge
Arg

cac
His

gcc
Ala

aag
Lys
135

aag

Lys

atg
Met

atg
Met

gag
Glu

tgg
Trp
215

gg99
Gly

cce
Pro

aac
Asn

acg
Thr

agt

agce
Ser
40

gce
Ala

agc
Ser

gte
Val

gcc
Ala

gtc
Val
120

gct
Ala

ccg
Pro

acc
Thr

atc
Ile

ctc
Leu
200

tect

Ser

cgg
Arg

atc
Ile

cce
Pro

ctg
Leu
280

gga

25

cte
Leu

acc
Thr

aac
Asn

acg
Thr

gtg
Val
105

gce
Ala

gag
Glu

tac
Tyr

atc
Ile

ctc
Leu
185

aag

Lys

ctg
Leu

tcc
Ser

ctc
Leu

gac
Asp
265

ctc
Leu

cge

30

ggc
Gly

aag
Lys

ccg
Pro

cgg
Arg
90

atg
Met

cge
Arg

cgc
Arg

acc
Thr

gtg
Val
170

gac

Asp

ctc
Leu

cgg
Arg

agc
Ser

gac
Asp
250

cgc
Arg

gca
Ala

ggc

atg
Met

aag
Lys

cag
Gln
75

gac
Asp

gcc
Ala

acg
Thr

cag
Gln

cce
Pro
155

acg

Thr

ggc
Gly

cag
Gln

ggce
Gly

tac
Tyr
235

ccg
Pro

tte
Phe

ggce
Gly

tac

gag
Glu

aac
Asn
60

gcg
Ala

ctg
Leu

gga
Gly

gtg
Val

aag
Lys
140

ggc
Gly

gcc
Ala

tagg
Trp

tcg
Ser

gta
Val
220

ctc
Leu

gac
Asp

agc
Ser

atc
Ile

cga

gtg
Val
45

gtc
Val

atc
Ile

gag
Glu

cac
His

acg
Thr
125

ctc
Leu

atc
Ile

gag
Glu

tce
Ser

cece
Pro
205

aag

Lys

999
Gly

gtc
Val

999
Gly

gcc
Ala
285

ggt

SUBSTITUTE SHEET (RULE 26)

30

ggg
Gly

gte
Val

gte
Val

cgg
Arg

ctg
Leu
110

gcce
Ala

gce
Ala

cgce
Arg

gcg
Ala

ctg
Leu
1590

cgyg
Arg

aag
Lys

gag
Glu

tac
Tyr

gge
Gly
270

ttg
Leu

gtc

cag
Gln

cgce
Arg

tgc
Cys

gtg
Val
95

gac

Asp

tgg
Trp

aac
Asn

cce
Pro

gac
Asp
175

tcg
Ser

agt
Ser

gtg

Val.

gtec
Val

tac
Tyr
255

cct
Pro

tgc
Cys

ctg

PCT/EP01/12975
gtg 144
Val
cct 192
Pro
tgg 240
Trp

80
atc 288
Ile
ctg 336
Leu
gcc 384
Ala
atc 432
Ile
ttc 480
Phe
160
gcc 528
Ala
gcc 576
Ala
atg 624
Met
ctg 672
Leu
gtg 720
Val
240
ggg 768
Gly

cgg 816
Arg
ggt 864
Gly
gtc 912
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Glu

tac
Tyr
305

ggc
Gly

ctg
Leu

gca
Ala

ctg
Leu

gcc
Ala
385

ctc
Leu

gct
Ala

gca
Ala

cgce
Arg

cga
Arg
465

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

<400>
Met Asn Arg Gly Gly
5

1

Ser

Ser

Trp

Asp

Cys
290

gga
Gly

cgc
Arg

ccc
Pro

tcc
Ser

gct
Ala
370

ggc
Gly

gtg
Val

ggc
Gly

tgg
Trp

cat
His
450

gac
Asp

Leu
Cys
Val

50

Phe

55

469
PRT
Bacteriophage

55

Gly

tgt
Cys

gcg
Ala

ggc
Gly

aag
Lys
355
acg
Thr

tcg
Ser

gge
Gly

ctg
Leu

gtg
Val
435

gcg
Ala

gtg
Val

Asp
Arg
35

Asp

Glu

Lys

aag
Lys

agc
Ser

ctc
Leu
340
cac
His

gce
Ala

gaa
Glu

tcg
Ser

atc
Ile
420
gac
Asp

tcg
Ser

gce
Ala

Arg
20
Glu

Asn

Ala

Thr

gac
Asp

agc
Ser
325

ctg
Leu

teg
Ser

tac
Tyxr

gca
Ala

gca
Ala
405

tcc

Ser

ttc
Phe

agc
Ser

gag
Glu

Thr

Leu

Asp

Met

Val

acg
Thr
310

tcg
Ser

gcc
Ala

gag
Glu

gcg
Ala

ctg
Leu
390

ggc
Gly

gge
Gly

tgc
Cys

‘atg

Met

tag

R4

Pro

Gly

Cys

Leu

Ile

Ser Gly
295

cac act
His Thr

acc ctc
Thr Leu

tct ggg
Ser Gly

gce cag
Ala Gln
360

gag ggt
Glu Gly
375

cgg aag
Arg Lys

atc ccg
Ile Pro

tgg ccc
Trp Pro

ctg gtg
Leu Val

440
acc gtg
Thr Vval
455

Thr Val

Glu Glu

Lys Ser
40

Ser Ala
55

Ala Ser

Arg

cgg
Arg

gce
Ala

cag
Gln
345
acg
Thr

gcg
Ala

aag
Lys

cce
Pro

acc
Thr
425

gtc
Val

gac
Asp

Arg
Leu

25
Leu

Thr

Asn

31
Gly

acg
Thr

cgg
Arg
330

gce
Ala

ctg
Leu

atc
Ile

ctg
Leu

tte
Phe
410

acg
Thr

acg
Thr

gac
Asp

Ala

10
Gly
Gly

Lys

Pro

Tyr

cct
Pro
315

ctc
Leu

gag
Glu

cgc
Arg

agc
Ser

gag
Glu
395

gat
Asp

cct
Pro

ctg
Leu

cac
His

Asp

Val

Met

Lys

Gln

Arg
300

cgg
Arg

atg
Met

gac
Asp

gag
Glu

ctg
Leu
380

gtg
Val

cca
Pro

ctc
Leu

aac
Asn

gtc
Val
460

Ile

Glu

Glu

Asn

60

Ala

Gly

agc
Ser

ttc
Phe

ggc
Gly

cgc
Arg
365
tct
Ser

atc
Ile

gtg
Val

ccg
Pro

acc
Thr
445

acc
Thr

Tyr
Arg
Val

45

Val

Ile

SUBSTITUTE SHEET (RULE 26)

Val

atc
Ile

cecc
Pro

cag
Gln
350

ctt
Leu

cag
Gln

gaa
Glu

gcc
Ala

acg
Thr
430

cag

Gln

atc
Ile

Val

Gln

Gly

Val

Val

Leu

gct
Ala

gac
Asp
335
tecg
Ser

gac
Asp

atg
Met

gce
Ala

gga
Gly
415

cgt
Arg

aag
Lys

gag
Glu

Arg

15
Glu
Gln

Arg

Cys

PCT/EP01/12975

Val

gac
Asp
320

ttec
Phe

gca
Ala

999
Gly

acg
Thr

gac
Asp
400

gtg
Val

cga
Arg

ggg
Gly

tgg
Trp

Ile

Glu

Val

Pro

Trp

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1410
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65
His

Asp

Ser

Thr

Gln

145

Gly

Ile

Val

Ala

Thr

225

Gly

Val

Thr

Glu

Tyr

305

Gly

Leu

Ala

Leu

Ala

385

Leu

Ala

Thr
Leu
Thr
Tyr
130
Asn
Tyxr
Arg
Ala
Ala
210
Ser
Asp
Val
Gly
Cys
290
Gly
Arg
Pro
Ser
Ala
370
Gly

Val

Gly

Asp

Pro
115
Glu
Ala
Gly
Asp
Arg
195
Gly
Pro

Ala

Ala

Arg

275

Gly
Cys
Ala
Gly
Lys
355
Thr
Ser

Gly

Leu

Arg
Val
100
Ala
Gly
Arg
Asp
Gly
180
Tyr
Gly
Arg
Gln
Ile
260
Thr
Lys
Lys
Ser
Leu
340
His
Ala
Glu

Ser

Ile
420

Leu

85
Asn
Gly
Glu
Ala
Asp
165
Ala
Trp
Lys
Tyr
Trp
245
Leu
Pro
Thr
Asp
Ser
325
Leu
Ser
Tyr
Ala
Ala

405

Ser

70

Ile
Val
Arg
Gln
Gly
150
His
Lys
Glu
Gly
Val
230
Pro
Asn
Gly
Val
Thr
310
Ser
Ala
Glu
Ala
Leu
390

Gly

Gly

Arg
His
Ala
Lys
135
Lys
Met
Met
Glu
Trp
215
Gly
Pro
Asn
Thr
Ser
295
His
Thr
Ser
Ala
Glu
375
Arg

Ile

Trp

Val

Ala

Val

120

Ala

Pro

Thr

Ile

Leu

200

Ser

Arg

Ile

Pro

Leu

280

Gly

Thr

Leu

Gly

Gln

360

Gly

Lys

Pro

Pro

Thr

Val

105

Ala

Glu

Tyr

Ile

Leu

185

Lys

Leu

Ser

Leu

Asp

265

Leu

Arg

Arg

Ala

Gln

345

Thr

Ala

Lys

Pro

Thr
425

32

Arg

90
Met
Arg
Arg
Thr
Val
170
Asp
Leu
Arg
Ser
Asp
250
Arg
Ala
Gly
Thr
Arg
330
Ala
Leu
Ile
Leu
Phe

410

Thr

75

Asp

Ala

Thr

Gln

Pro

155

Thr

Gly

Gln

Gly

Tyr

235

Pro

Phe

Gly

Tyr

Pro

315

Leu

Glu

Arg

Ser

Glu

395

Asp

Pro

Leu
Gly
Val
Lys
140
Gly
Ala
Trp
Ser
Val
220
Leu
Asp
Ser
Ile
Arg
300
Arg
Met
Asp
Glu
Leu
380
Val

Pro

Leu

Glu
His
Thxr
125
Leu
Ile
Glu
Ser
Pro
205
Lys
Gly
Val
Gly
Ala
285
Gly
Ser
Phe
Gly
Arg
365
Ser
Ile

Val

Pro

SUBSTITUTE SHEET (RULE 26)

Arg

Leu

110

Ala

Ala

Arg

Ala

Leu

190

Arg

Lys

Glu

Tyr

Gly

270

Leu

Val

Ile

Pro

Gln

350

Leu

Gln

Glu

Ala

Thr
430

Val

85
Asp
Trp
Asn
Pro
Asp
175
Ser
Ser
Val
Val
Tyr
255
Pro
Cys
Leu
Ala
Asp
335
Ser
Asp
Met
AJ.a
Gly

415

Arg

PCT/EP01/12975

80

Ile

Leu

Ala

Ile

Phe

160

Ala

Ala

Met

Leu

Val

240

Gly

Arg

Gly

Val

Asp

320

Phe

Ala

Gly

Thr

Asp

400

Val

Arg
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33

PCT/EP01/12975

Ala Trp Val Asp Phe Cys Leu Val Val Thr Leu Asn Thr Gln Lys Gly

435

440

445

Arg His Ala Ser Ser Met Thr Val Asp Asp His Val Thr Ile Glu Trp
450

Arg Asp Val Ala Glu

465

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

<220>
<221>
<222>

<400>

56
1503
DNA

CisA recombinase

CDS

(1)..(1500)

56

gtg ata gca ata
Val Ile Ala Ile

1

gga tcg agc atc
Gly Ser Ser Ile

20

act aaa gat gtg
Thr Lys Asp Val

35

tta gaa cgt ccg
Leu Glu Arg Pro

50

ctt ata agt caa
Leu Ile Ser Gln

65

tta atg aat cag
Leu Met Asn Gln

cct ttg att ttt
Pro Leu Ile Phe

100

ttg ttt ttc gca
Leu Phe Phe Ala

115

atc aaa gaa cgg
Ile Lys Glu Arg
130

atg atc att aaa
Met Ile Ile Lys

145

aaa aga act ctt
Lys Arg Thr Leu

att ttt aac tat

tat
Tyr
5

gac
Asp

ctg
Leu

gct
Ala

gtc
Val

cta
Leu
85

gta
Val

atg
Met

aca
Thr

gat
Asp

gag
Glu
165

ttc

gta
Val

agce
Ser

aag
Lys

ttg
Leu

att
Ile
70

atc

Ile

aat
Asn

cgce
Arg

tca
Ser

tct
Ser
150

ata
Ile

accec

455

agg
Arg

caa
Gln

tat
Tyr

aat
Asn
55

tgt
Cys

att
Ile

ggt
Gly

999
Gly

agc
Ser
135

aaa
Lys

tta
Leu

gat

gta
Val

atc
Ile

gca
Ala
40

cgc

Arg

tac
Tyx

gat
Asp

gaa
Glu

gca
Ala
120

ggc
Gly

cta
Leu

gaa
Glu

cat

tcg
Ser

gag
Glu
25

gat
Asp

ttg
Leu

gat
Asp

gac
Asp

tac
Tyr
105

atc
Ile

cga
Arg

tat
Tyr

gag
Glu

aaa

acc
Thr
10

gcc
Ala

gaa
Glu

agg
Arg

cct
Pro

gaa
Glu
90

gcc

Ala

tca
Ser

ctt
Leu

ggc
Gly

gaa
Glu
170

agc

gag
Glu

tgt
Cys

gga
Gly

gag
Glu

gac
Asp
75

ttg
Leu

aat
Asn

gaa
Glu

caa
Gln

tat
Tyr
155

gca
Ala

cct

460

gaa
Glu

ata
Ile

ttt
Phe

gat
Asp
60

cgt
Arg

cga
Arg

tct
Ser

ttt
Phe

aaa
Lys
140

aaa
Lys

aaa
Lys

ttt

caa
Gln

aag
Lys

tca
Ser
45

gca

Ala

ctt
Leu

aag
Lys

cca
Pro

gaa
Glu
125

atg
Met

ttt
Phe

atc
Ile

ttc

SUBSTITUTE SHEET (RULE 26)

gcg
Ala

aaa
Lys
30

gga
Gly

agc
Ser

tct
Ser

cga
Arg

gaa
Glu
110

aaa
Lys

aaa
Lys

gtt
Val

att
Ile

ggc

atc
Ile
15

gca
Ala

gag
Glu

aag
Lys

cgg
Arg

aac
Asn
95

ggt
Gly

gcc
Ala

aaa
Lys

aaa
Lys

cgg
Arg
175

aga

aag
Lys

g99
Gly

ctt
Leu

gga
Gly

aaa
Lys
80

ata

Ile

caa
Gln

aaa
Lys

ggc
Gly

gag
Glu
160

atg
Met

gta

48

96

144

192

240

288

336

384

432

480

528

576
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Ile Phe

aat ggt
Asn Gly

ggc gcc
Gly Ala
210

tct tce
Ser Ser
225

tce tat
Ser Tyr

cct gaa
Pro Glu

gaa caa
Glu Gln

cac ttg
His Leu
290

tgce gga
Cys Gly
305

ggt aaa
Gly Lys

aag gac
Lys Asp

cat gta
His Val

gtt tct
Val Ser
370

gaa ctt
Glu Leu
385

ctt tta

Leu Leu

gaa atc
Glu Ile

act gaa
Thr Glu

Asn

att
Ile
195

aaa
Lys

tat
Tyr

gtt
Val

gaa
Glu

tgg
Trp
275

agt
Ser

aaa
Lys

gac
Asp

cgc
Arg

tgg
Trp
355

ttt
Phe

att
Ile

acg
Thr

aaa
Lys

aag
Lys
435

Tyr
180

gct
Ala

gta
Val

aag
Lys

tca
Ser

gaa
Glu
260

gat
Asp

atc
Ile

tgc
Cys

tac
Tyxr

ggc
Gly
340

ggt
Gly

aaa
Lys

gaa
Glu

cta
Leu

gca
Ala
420

tgt
Cys

Phe

cta
Leu

tgg
Trp

ggt
Gly

aag
Lys
245

caa
Gln

tat
Tyr

agce
Ser

gga
Gly

tat
Tyr
325

tgc
Cys

gaa
Glu

gag
Glu

aaa
Lys

atc
Ile
405

caa
Gln

aac
Asn

Thr

cat
His

cac
His

gaa
Glu
230

cag
Gln

atc
Ile

gct
Ala

cct
Pro

aat
Asn
310

gta
Val

gga
Gly

att
Ile

gct
Ala

gag
Glu
390

agc

Ser

att
Ile

aga
Arg

Asp

tta
Leu

agg
Arg
215

cat
His

gca
Ala

act
Thr

caa
Gln

cac
His
295

ace
Thr

tat
Tyr

aaa
Lys

ttt
Phe

gaa
Glu
375

ata
Ile

cta
Leu

att
Ile

atc
Ile

His

act
Thr
200

cag
Gln

aga
Arg

999
Gly

gtg
Val

gaa
Glu
280

aat
Asn

atg
Met

act
Thr

gaa
Glu

aaa
Lys
360

caa
Gln

gag
Glu

agc
Ser

gaa
Glu

cag
Gln
440

Lys
185

cag
Gln

gtt
Val

cag
Gln

aac
Asn

aca
Thr
265

ctc
Leu

tac
Tyr

aca
Thr

tgc
Cys

atg
Met
345

tte
Phe

tca
Ser

aaa
Lys

gat
Asp

ctg
Leu
425

tca
Ser

34

Ser

atg
Met

gtt
Val

tat
Tyr

aaa
Lys
250

att
Ile

tta
Leu

ttg
Leu

gg9g
Gly

cgg
Arg
330

tct
Ser

atc
Ile

aat
Asn

aca
Thr

gac
Asp
410

caa
Gln

aaa
Lys

Pro

ggg
Gly

cgg
Arg

aaa
Lys
235

tct
Ser

cca
Pro

ggt
Gly

tta
Leu

aag
Lys
315

aaa
Lys

gag
Glu

aca
Thr

cac
His

aaa
Lys
395

gat
Asp

aaa
Lys

atg
Met

Phe

gtt
vVal

caa
Gln
220

tat
Tyr

ata
Ile

gca
Ala

caa
Gln

tcg
Ser
300

aaa
Lys

aat
Asn

aat
Asn

aat
Asn

ctg
Leu
380

aaa

Lys

gat
Asp

aag
Lys

aaa
Lys

Phe

aaa
Lys
205

ata
Ile

gat
Asp

att
Ile

att
Ile

agt
Ser
285

ggt
Gly

aga
Arg

tat
Tyr

aaa
Lys

cct
Pro
365

tct
Ser

gge
Gly

tta
Leu

caa
Gln

gtc
Val
445

SUBSTITUTE SHEET (RULE 26)

Gly
190

aca
Thr

tta
Leu

aca
Thr

aaa
Lys

gtt
Val
270

aaa
Lys

ttg
Leu

aaa
Lys

tct
Ser

ttg
Leu
350

caa
Gln

gat
Asp

cgce
Arg

gac
Asp

aat
Asn
430

cta
Leu

Arg

aaa
Lys

atg
Met

gag
Glu

ata

Ile.

255

cca
Pro

aga
Arg

gtt
Val

tca
Ser

ggc
Gly
335

aac.

Asn

aag
Lys

gaa
Glu

aag
Lys

ata
Ile
415

cag

Gln

gat
Asp

PCT/EP01/12975
Val

aaa 624
Lys

aac 672
Asn

ggt 720
Gly

240

aég 768
Arg

gct 816
Ala

aaa 864
Lys

aga 912
Arg

cat 960
His

320

gca 1008
Ala

cgg 1056
Arg

tat 1104
Tyr

tta 1152
Leu

cgt 1200
Arg

400

gat 1248
Asp

ctt 1296
Leu

gat 1344
Asp
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acg
Thr

tca
Ser
465

aac
Asn

att
Ile

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

<400>

agc
Ser
450

atc
Ile

ttt
Phe

gaa
Glu

57

500
PRT
CisA recombinase

57

tca
Ser

ggt
Gly

atc
Ile

acg
Thr

Val Ile Ala

1

Gly

Thr

Leu

Leu

65

Leu

Pro

Leu

Ile

Met

145

Lys

Ile

Asn

Gly

Ser
225

Ser

Lys

Glu

50

Ile

Met

Leu

Phe

Lys

130

Ile

Arg

Phe

Ala
210

Ser

Ser

Asp

35

Arg

Ser

Asn

Ile

Phe

115

Glu

Ile

Thr

Asn

Ile

195

Lys

Tyr

agt
Ser

gca
Ala

gtg
Val

tat
Tyr
500

Ile
Ile

20
Val
Pro
Gln
Gln
Phe
100
Ala
Arg
Lys
Leu
Tyx
180
Ala

Val

Lys

gaa
Glu

gat
Asp

aaa
Lys
485

taa

Tyr
5
Asp
Leu
Ala
Val
Leu
85
Val
Met
Thr
Asp
Glu
165
Phe
Leu

Trp

Gly

aat
Asn

aac
Asn
470

gaa
Glu

Val

Ser

Lys

Leu

Ile

70

Ile

Asn

Arg

Ser

Ser

150

Ile

Thr

His

His

Glu
230

gct
Ala
455

tta

Leu

gtt
Val

Arg

Gln

Tyr

Asn

Cys

Ile

Gly

Gly

Ser

135

Lys

Leu

Asp

Leu

Arg

215

His

cta
Leu

act
Thr

acc
Thr

Val
Ile
Ala

40
Arg
Tyr
Asp
Glu
Ala
120
Gly
Leu
Glu
His
Thr
200

Gln

Arg

aaa
Lys

ctt
Leu

att
Ile

Ser
Glu

25
Asp
Leu
Asp
Asp
Tyr
105
Ile
Arg
Tyr
Glu
Lys
185
Gln

Val

Gln

35
aga
Arg

gaa
Glu

gtg
Val
490

Thr

10
Ala
Glu
Arg
Pro
Glu

90
Ala
Ser
Leu
Gly
Glu
170
Ser
Met

Val

Tyr

gcc
Ala

gat
Asp
475

gat
Asp

Glu
Cys
Gly
Glu
Asp

75
Leu
Asn
Glu
Gln
Tyr
155
Ala
Pro
Gly

Arg

Lys
235

atc
Ile
460

aaa

Lys

tct
Ser

Glu

Ile

Phe

Asp

60

Arg

Arg

Ser

Phe

Lys

140

Lys

Lys

Phe

Val

Gln

220

Tyr

gac
Asp

aaa
Lys

gac
Asp

Gln
Lys
Ser

45
Ala
Leu
Lys
Pro
Glu
125
Met
Phe
Ile
Phe
Lys
205

Ile

Asp

SUBSTITUTE SHEET (RULE 26)

tat
Tyr

aca
Thr

acc
Thr

Ala
Lys

30
Gly
Ser
Ser
Arg
Glu
110
Lys
Lys
Val
Ile
Gly
190
Thr

Leu

Thr

ttt
Phe

att
Ile

ata
Ile
495

Ile

15
Ala
Glu
Lys
Arg
Asn

95
Gly
Ala
Lys
Lys
Arg
175
Arg
Lys
Met

Glu

PCT/EP01/12975

caa
Gln

gtt
Val
480

tat
Tyr

Lys

Gly

Leu

Gly

Lys

80

Ile

Gln

Lys

Gly

Glu

160

Met

vVal

Lys

Asn

Gly
240

1392

1440

1488

1503
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- Ser

Pro

Glu

His

Cys

305

Gly

Lys

His

Val

Glu

385

Leu

Glu

Thr

Thr

Ser

465

Asn

Ile

Tyr Val

Glu Glu

Gln Trp
275

Leu Ser
290

Gly Lys
Lys Asp
Asp Arg
Val Trp

355

Ser Phe
370

Leu Ile
Leu Thr
Ile Lys
Glu Lys

435
Ser Ser
450
Ile Gly

Phe Ile

Glu Thr

<210> 58
<211> 1545
<212> DNA

<213>

<220>
<221> CDS

<222>

<400> 58
atg gaa aat tgg ggt tac gcg aga gtg agc ggt gag gaa cag caa aca 48

1

Serx

Glu

260

Asp

Ile

Cys

Tyr

Gly

340

Gly

Lys

Glu

Leu

Ala

420

Cys

Ser

Ala

Val

Tyr
500

Lys

245

Gln

Tyr

Ser

Gly

Tyr

325

Cys

Glu

Glu

Lys

Tle

405

Gln

Asn

Glu

Asp

Lys
485

(1)..(1542)

Gln
Ile
Ala
Pro
Asn
319
Val
Gly
Ile
Ala
Glu
390
Ser
Ile
Arg
Asn
Asn

470

Glu

XisPF recombinase

Ala

Thr

Gln

His

295

Thr

Tyr

Lys

Phe

Glu

375

Ile

Leu

Ile

Ile

Ala

455

Leu

Val

Gly

Val

Glu

280

Asn

Met

Thr

Glu

Lys

360

Gln

Glu

Ser

Glu

Gln

440

Leu

Thr

Thr

Asn

Thr

265

Leu

Tyr

Thr

Cys

Met

345

Phe

Ser

Lys

Asp

Leu

425

Ser

Lys

Leu

Ile

36

Lys
250
Ile
Leu
Leu
Gly
Arg
330
Ser
Ile
Asn
Thr
Asp
410
Gln
Lys
Arg

Glu

Val
490

10

Ser

Pro

Gly

Leu

Lys

315

Lys

Glu

Thr

His

Lys

395

Asp

Lys

Met

Ala

Asp

475

Asp

Ile
Ala
Gln
Ser
300
Lys
Asn
Asn
Asn
Leu
380
Lys
Asp
Lys
Lys
Ile
460

Lys

Ser

Ile

Ile

Ser

285

Gly

Arg

Tyr

Lys

Pro

365

Ser

Gly

Leu

Gln

Val

445

Asp

Lys

Asp

SUBSTITUTE SHEET (RULE 26)

Lys

Val

270

Lys

Leu

Lys

Ser

Leu

350

Gln

Asp

Arg

Asp

Asn

430

Leu

Tyr

Thr

Thr

Ile

255

Pro

Arg

Val

Serxr

Gly

335

Asn

Lys

Glu

Lys

Ile

415

Gln

Asp

Phe

Ile

Ile
495

15

PCT/EP01/12975

Arg

Ala

Lys

Arg

His

320

Ala

Arg

Tyr

Leu

Arg

400

Asp

Leu

Asp

Gln

Val

480

Tyr

Met Glu Asn Trp Gly Tyr Ala Arg Val Ser Gly Glu Glu Gln Gln Thr
5



10

15

20

25

30

35

40

45

50

55

60

65

WO 02/38613

gat
Asp

tgt
Cys

gaa
Glu

aag
Lys
65

tcg
Ser

aaa
Lys

gaa
Glu

atg
Met

gga
Gly
145

aaa
Lys

aga
Arg

ttt
Phe

ttt
Phe

tcc
Ser
225

aat
Asn

tca
Ser

ggt
Gly

aaa
Lys

tca
Ser

ggg
Gly
50

gta
vVal

cgg
Arg

ctg
Leu

cta
Leu

gtg
Val
130

aaa
Lys

tat
Tyr

gaa
Glu

gag
Glu

ggt
Gly
210

cgg
Arg

aaa
Lys

atc
Ile

ttg
Leu

ggt
Gly

aaa
Lys
35

cta
Leu

aaa
Lys

ttg
Leu

ata
Ile

aca
Thr
115

acg
Thr

agt
Ser

ata
Ile

tta
Leu

tgc
Cys
195

ata
Ile

att
Ile

act
Thr

cct
Pro

cce
Pro

gcg
Ala
20

gtg
Val

caa
Gln

tca
Ser

ttt
Phe

gcce
Ala
100

att
Ile

gag
Glu

cac
His

cgce
Arg

acg
Thr
180

ggt
Gly

gaa
Glu

gtt
Val

aac
Asn

ggt
Gly
260

ttt
Phe

ttg
Leu

tac
Tyr

caa
Gln

ctg
Leu

tat
Tyr
85

tta
Leu

gat
Asp

agg
Arg

cga
Arg

gat
Asp
165

gtg
Val

tce
Ser

aca
Thr

ggc
Gly

cac
His
245
tta

Leu

gat
Asp

cgt
Arg

tgg
Trp

tta
Leu

caa
Gln
70

tca
Ser

gat
Asp

atg
Met

tta
Leu

gtt
Val
150

cgc
Arg

tct
Ser

gtt
Val

aaa
Lys

gac
Asp
230

cce
Pro

aaa
Lys

act
Thr

daa
Lys

gat
Asp

att
Ile
55

ttt
Phe

ttg
Leu

caa
Gln

tta
Leu

aaa
Lys
135

gcec
Ala

tca
Ser

gac
Asp

gct
Ala

gtt
Val
215

gac

Asp

ttg
Leu

gcg
Ala

tac
Tyr

caa
Gln

att
Ile
40

aat
Asn

acc
Thr

tta
Leu

ggce
Gly

ctg
Leu
120

agc
Ser

cca
Pro

cca
Pro

tta
Leu

gct
Ala
200

ctg
Leu

gac
Asp

cgt
Arg

tta
Leu

gtt
Val

ata
Ile
25

caa
Gln

gac
Asp

cge
Arg

gag
Glu

gtt
Val
105

gct
Ala

gaa
Glu

tta
Leu

tgt
Cys

gcc
Ala
185

act
Thr

aat
Asn

tta
Leu

tat
Tyr

tta
Leu
265

aaa
Lys

37

gaa
Glu

tcg
Ser

tta
Leu

att
Ile

gta
Val
90

gac
Asp

gct
Ala

cgt
Arg

gga
Gly

gtt
Val
170

cag

Gln

gtg
Val

tgg
Trp

gat.

Asp

ccc
Pro
250

gtt
Val

tca
Ser

cge
Arg

cgg
Arg

aag
Lys

gat
Asp
75

tta
Leu

cca
Pro

gcc
Ala

cgt
Arg

tac
Tyr
155

tgc
Cys

tat
Tyr

cgt
Arg

aac
Asn

aaa
Lys
235

tgg
Trp

aac
Asn

aaa
Lys

ttg
Leu

aca
Thr

aca
Thr
60

cge
Arg

cgt
Arg

gac
Asp

aaa
Lys

cat
His
140

cge
Arg

tta
Leu

att
Ile

aag
Lys

aag
Lys
220

att
Ile

tect
Ser

cct
Pro

gga
Gly

cgt
Arg

act
Thr
45

tct
Ser

atc
Ile

tce
Ser

agc
Ser

ttt
Phe
125

agg
Arg

aaa
Lys

cta
Leu

ttt
Phe

ctg
Leu
205

cta

Leu

gca
Ala

999
Gly

gtt
Val

aaa
Lys

SUBSTITUTE SHEET (RULE 26)

aat
Asn
30

gaa
Glu

tca
Ser

ggc
Gly

aag
Lys

ctt
Leu
110

gag
Glu

gtg
Val

gat
Asp

gaa
Glu

cac
His
190

cac
His

gaa
Glu

ttt
Phe

cta
Leu

tac
Tyr
270

cgce
Arg

gct
Ala

gtc
Val

aca
Thr

tca
Ser

gga
Gly
95

ggc
Gly

gta
Val

aac
Asn

aaa
Lys

gga
Gly
175

act
Thr

tca
Ser

aaa
Lys

aca
Thr

aga
Arg
255

gcc
Ala

aag
Lys

PCT/EP01/12975
gga 96
Gly
aga 144
Arg
ggt 192
Gly
tca 240
Ser

80
att 288
Ile
ggg 336
Gly
aga 384
Arg
caa 432
Gln
gat 480
Asp

160
cgce 528
Arg
ttt 576
Phe
gat 624
Asp
tct 672
Ser

cca 720
Pro

240
tgg 768
Trp

ggg 816
Gly
cat 864
His
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ttt
Phe

att
Ile
305

cgce
Arg

tct
Ser

gcc
Ala

cga
Arg

aaa
Lys
385

cgt
Arg

cce
Pro

ttg
Leu

cag
Gln

ctg
Leu
465

tgg
Trp

gta
Val

cgt
Arg

gac
Asp
290

acc
Thr

aat
Asn

aat
Asn

aaa
Lys

ttg
Leu
370

ata
Ile

tta
Leu

cca,

Pro

cca
Pro

att
Ile
450

att
Ile

caa
Gln

aaa
Lys

tac
Tyr

275

gag
Glu

tgt
Cys

aat
Asn

tta
Leu

cgt
Arg
355

tat
Tyr

tta
Leu

gca
Ala

gaa
Glu

gca
Ala
435

gcg
Ala

gcc
Ala

gga
Gly

aaa
Lys

tag

<210> 59
<211> 514
<212> PRT
<213> XisF recombinase

tgyg
Trp

gag
Glu

cga
Arg

ctt
Leu
340

gta
Val

aaa
Lys

gat
Asp

aat
Asn

gta
Val
420

agt
Ser

atc
Ile

aag
Lys

cta
Leu

atc
Ile
500

aaa
Lys

gaa
Glu

tgg
Trp
325

aaa
Lys

gat
Asp

gct
Ala

atc
Ile

ttg
Leu
405

aaa
Lys

tca
Ser

gca
Ala

gaa
Glu

aac
Asn
485

tce
Ser

gta
Val

cat
His
310

gct
Ala

tagt
Cys

aag
Lys

gge
Gly

caa
Gln
390

gtg
Val

acg
Thr

gca
Ala

qta
Leu

aga
Arg
470

gct
Ala

gta
Val

aaa
Lys
295

gaa

Glu

gca
Ala

acc
Thr

agt
Ser

aac
Asn
375

gta
Val

gaa
Glu

ctg

Leu

att
Ile

gga
Gly
455

att
Ile

caa
Gln

gat
Asp

280

tgg
Trp

aga
Arg

aga
Arg

cat
His

gga
Gly
360

tgt
Cys

atg
Met

aca
Thr

cge
Arg

gaa
Glu
440

gca

Ala

ata
Ile

gat
Asp

ggt
Gly

gga
Gly

ata
Ile

gaa
Glu

tgc
Cys
345

caa
Gln

agc
Ser

gat
Asp

gat
Asp

gca
Ala
425

caa
Gln

acc
Thr

caa
Gln

aaa
Lys

aac
Asn
505

38

acc
Thr

aaa
Lys

gaa
Glu
330

gge
Gly

gct
Ala

aat
Asn

tta
Leu

gag
Glu
410

tce
Ser

att
Ile

aat
Asn

gct
Ala

cga
Arg
490

ttt
Phe

cac
His

cag
Gln
315

aac
Asn

ggc
Gly

atc
Ile

aaa
Lys

ttg
Leu
395

ccyg
Pro

ctg
Leu

aaa
Lys

aat
Asn

ttt
Phe
475

gca
Ala

gtt
Val

gac
Asp
300

atg
Met

gaa
Glu

teca
Ser

tat
Tyr

aat
Asn
380

gca
Ala

ctt
Leu

aat
Asn

aat
Asn

gct
Ala
460

gct
Ala

atc
Ile

aca
Thr

285

gat
Asp

att
Ile

gta
Val

atg
Met

tat
Tyr
365

atg
Met

caa
Gln

att
Ile

agt
Ser

gac
Asp
445

tct
Ser

cat
His

ctce
Leu

gct

‘Ala

SUBSTITUTE SHEET (RULE 26)

gag
Glu

cga
Arg

aac
Asn

aca
Thr
350

tat
Tyr

att
Ile

gaa
Glu

gta
Val

ctg
Leu
430

ctc
Leu

aaa
Lys

aaa
Lys

aat
Asn

att
Ile
510

gca
Ala

gac
Asp

cca
Pro
335

cgc
Arg

cag
Gln

tca
Ser

gce
Ala

gaa
Glu
415

gaa
Glu

aaa
Lys

caa
Gln

agt
Ser

ggt
Gly
495

gag
Glu

PCT/EP01/12975
atc 912
Ile
aat 960
Asn
320
ttt 1008
Phe
cac 1056
His
tgc 1104
Cys
tce 1152
Ser
gaa 1200
Glu
400
gaa 1248
Glu
aca 1296
Thr
gaa 1344
Glu
tct 1392
Ser
tac 1440
Tyr
480
tgc 1488
Cys ;
tat 1536
Tyr

1545



10

15

20

25

30

35

40

45

50

55

60

65

WO 02/38613

<400> 59
Met Glu Asn
1
Asp Lys Gly
Cys Ser Lys
35

Glu Gly Leu
50

Lys Val Lys
65

Ser Arg Leu

Lys Leu Ile

Glu Leu Thr
115

Met Val Thr
130

~Gly Lys Ser

145

Lys Tyr Ile
Arg Glu Leu
Phe Glu Cys

195

Phe Gly Ile
210

Ser Arg Ile
225

Asn Lys Thr
Ser Ile Pro
Gly Leu Pro

275

Phe Asp Glu
290

Ile Thr Cys
305

Arg Asn Asn

Ser Asn Leu

Trp
Ala

20
Val
Gln
Ser
Phe
Ala
100
Ile
Glu
His
Arg
Thr
180
Gly
Glu
Val
Asn
Gly
260
Phe
Trp
Glu

Arg

Leu
340

Gly

Leu

Tyr

Gln

Leu

Tyr

85

Leu

Asp

Arg

Arg

Asp

165

val

Ser

Thr

Gly

His

245

Leu

Asp

Lys

Glu

Trp

325

Lys

Tyx

Arg

Trp

Leu

Gln

70

Ser

Asp

Met

Leu

Val

150

Arg

Ser

Val

Lys

Asp

230

Pro

Lys

Thr

Val

His

310

Ala

Cys

Ala

Lys

Asp

Ile

55

Phe

Leu

Gln

Leu

Lys

135

Ala

Ser

Asp

Ala

Val

215

Asp

Leu

Ala

Tyr

Lys

295

Glu

Ala

Thr

Arg

Gln

Ile

40

Asn

Thr

Leu

Gly

Leu

120

Ser

Pro

Pro

Leu

Ala

200

Leu

Asp

Arg

Leu

Val

280

Trp

Arg

Arg

His

Val
Ile

25
Gln
Asp
Arg
Glu
Val
105
Ala
Glu
Leu
Cys
Ala
185
Thr
Asn
Leu
Tyr
Leu
265
Lys
Gly
Ile

Glu

Cys
345

39

Ser

10
Glu
Ser
Leu
Ile
Val

90
Asp
Ala
Arg
Gly
Val
170
Gln
Val
Trp
Asp
Pro
250
Val
Ser
Thr
Lys
Glu

330

Gly

Gly

Arg

Arg

Lys

Asp

75

Leu

Pro

Ala

Arg

Tyr

155

Cys

Tyr

Arg

Asn

Lys

235

Trp

Asn

Lys

His

Gln

315

Asn

Gly

Glu
Leu
Thr
Thr

60
Arg
Arg
Asp
Lys
His
140
Arg
Leu
Ile
Lys
Lys
220
Ile
Ser
Pro
Gly
Asp
300
Met

Glu

Ser

Glu

Arg

Thr

45

Ser

Ile

Ser

Ser

Phe

125

Arg

Lys

Leu

Phe

Leu

205

Leu

Ala

Gly

Val

Lys

285

Asp

Ile

Val

Met

SUBSTITUTE SHEET (RULE 26)

Gln
Asn

30
Glu
Ser
Gly
Lys
Leu
110
Glu
Val
Asp
Glu
His
190
His
Glu
Phe
Leu
Tyr
270
Arg
Glu
Arg

Asn

Thr
350

Gln

15
Ala
Val
Thr
Ser
Gly

95
Gly
Val
Asn
Lys
Gly
175
Thr
Ser
Lys
Thr
Arg
255
Ala
Lys
Ala
Asp
Pro

335

Arg

PCT/EP01/12975

Thr
Gly
Arg
Gly
Ser

80
Ile
Gly
Arg
Gln
Asp
160
Arg
Phe
Asp
Sexr
Pro
240
Trp
Gly
His
Ile
Asn
320

Phe

His
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Ala Lys Arg
355

Arg Leu Tyr
370

Lys Ile Leu
385

Arg Leu Ala
Pro Pro Glu
Leu Pro Ala

435

Gln Ile Ala
450

Leu Ile Ala
465

Trp Gln Gly

Val Lys Lys

Arg Tyr

<210> 60

<211> 2124
<212> DNA

Val

Lys

Asp

Asn

Val

420

Ser

Ile

Lys

Leu

Ile
500

Asp

Ala

Ile

Leu

405

Lys

Ser

Ala

Glu

Asn

485

Ser

Lys
Gly
Gln
390
Val
Thr
Ala
Leu
Arg
470

Ala

Val

<213> Transposon Tn4451

<220>
<221> CDS

<222> (1)..(2121)

<400> 60

atg tca agg

Met Ser Arg
1

gat gat gac
Asp Asp Asp

tac ctc gaa
Tyr Leu Glu
35

ttt acc gat
Phe Thr Asp
50

caa tct ctg
Gln Ser Leu
65

gtt aag gat
Val Lys Asp

act
Thr

ctt
Leu
20

gat
Asp

gac
Asp

ata
Ile

atg
Met

tca
Ser
5

act
Thr

tat
Tyr

gga
Gly

aaa
Lys

age
Ser

aga
Arg

ggc
Gly

gce
Ala

ttt
Phe

gaa
Glu
70

cga
Arg

Ser
Asn
375
Val
Glu
Leu
Ile
Gly
455
Ile

Gln

Asp

att
Ile

gag
Glu

cgt
Arg

tcg
Ser
55

gtt
Val

ttg
Leu

Gly
360
Cys
Met
Thr

Arg

Glu
440

Ala

Ile

Asp

Gly

aca
Thr

agt
Ser

agg
Arg
40

ggt
Gly

gaa
Glu

ggg
Gly

Gln

Ser

Asp

Ala
425

Gln
Thr
Gln
Lys

Asn
505

gca
Ala

aat
Asn
25

aat
Asn

gta
Val

gca
Ala

cga
Arg

40
Ala

Asn
Leu
Glu
410
Ser
Ile
Asn
Ala
Arg

490

Phe

ctt
Leu
10

tct
Ser

ggt
Gly

aat
Asn

gga
Gly

aat
Asn

Ile

Lys

Leu
395

Pro

Leu

Lys

Asn

Phe
475

Ala

Val

tac
Tyr

att
Ile

ttt
Phe

ttc
Phe

aat
Asn
75

tat
Tyr

Tyr

Asn

380

Ala

Leu

Asn

Asn

Ala

460

Ala

Ile

Thr

gag
Glu

acc
Thr

gag
Glu

aat
Asn
60

gta
Val

ctg
Leu

Tyxr
365
Met
Gln
Ile
Ser
Asp
445
Ser
His
Leu

Ala

cgt
Arg

aat
Asn

aac
Asn
45

cge

Arg

gaa
Glu

caa
Gln

SUBSTITUTE SHEET (RULE 26)

Tyr

Ile

Glu

Val

Leu

430

Leu

Lys

Lys

Asn

Ile
510

ttg
Leu

caa
Gln
30

att
Ile

cct
Pro

acc
Thr

gta
val

Gln

Ser

Ala

Glu
415

Glu

Lys

Gln

Ser

Gly
495

Glu

tca
Ser
15

aag

Lys

cge
Arg

ggc
Gly

ttg
Leu

ggt
Gly

PCT/EP01/12975

Cys

Ser

Glu
400

Glu

Thr

Glu

Sex

Tyr

480

Cys

Tyxr

aga
Arg

aaa
Lys

cat
His

ttt
Phe

att
Ile
80

Tttt
Phe

48

96

144

192

240

288
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tat
Tyr

aac
Asn

ttt
Phe

atc
Ile
145

ggt
Gly

ctt
Leu

ctt
Leu

gaa
Glu

gaa
Glu
225

tca

Ser

gtt
Val

agc
Ser

atc
Ile

gta
Val
305

tat
Tyr

tac
Tyr

tat

acg-
Thr

aac
Asn

ttg
Leu
130

aag
Lys

tct
Ser

gtg
Val

gcc
Ala

gaa
Glu
210

‘cag

Gln

acg
Thr

ttg
Leu

aca
Thr

ata
Ile
290

aat
Asn

ttg
Leu

agc
Ser

gca

gaa
Glu

agt
Ser
115

aat
Asn

gct
Ala

atc
Tle

gtt
Val

aat
Asn
195

aaa

Lys

tac
Tyr

ata
Ile

cga
Arg

gac
Asp
275

tcg
Ser

cgt
Arg

tac
Tyr

aaa
Lys

agc

gtt
Val
100

att
Ile

att
Ile

ata
Ile

cct
Pro

gac
Asp
180

gat
Asp

gtt
Val

aac
Asn

aga
Arg

aag
Lys
260

gaa

Glu

cag
Gln

gcc
Ala

tgt
Cys

aaa
Lys
340

aga

85

ctg
Leu

gac
Asp

atg
Met

ttc
Phe

tat
Tyr
165

cct
Pro

ggc
Gly

tta
Leu

ggc
Gly

aat
Asn
245

teg

Ser

gaa
Glu

gaa
Glu

teg
Ser

gce
Ala
325

gac
Asp

gtg

ttt
Phe

agt
Ser

aac
Asn

gat
Asp
150

999
Gly

gtg
Val

aaa
Lys

acc
Thr

aac
Asn
230

att
Ile

gta
Val

gaa
Glu

ctt
Leu

gct
Ala
310

gat
Asp

ggt
Gly

aac

cca
Pro

aac
Asn

gaa
Glu
135

gce
Ala

tat
Tyr

gct
Ala

agt
Ser

cct
Pro
215

aag

Lys

tta
Leu

agc
Ser

cag
Gln

tgg
Trp
295

tgg
Trp

tgc
Cys

tect
Ser

agt

cag
Gln

aac
Asn
120

tgg
Trp

cgt
Arg

aac
Asn

teg
Ser

aca
Thr
200

gcg
Ala

ttc
Phe

ggc
Gly

aca
Thr

tat
Tyr
280

gac
Asp

gga
Gly

gga
Gly

gtg
Val

tgt

aaa
Lys
105

gct
Ala

tat
Tyr

atg
Met

cga
Arg

gaa
Glu
185

agg
Arg

gca
Ala

aca
Thr

agg
Arg

aat
Asn
265

gta
Val

agc
Ser

acg
Thr

aga
Arg

cag
Gln
345

acc

41
90

aat
Asn

tecg
Ser

gcc
Ala

aaa
Lys

ctg
Leu
170

gtg
vVal

gca
Ala

tac
Tyx

aac
Asn

cag
Gln
250

ttc
Phe

ttt
Phe

gtt
Val

cac
His

aga
Arg
330

tat
Tyr

agt

gtc
Val

gat
Asp

aaa
Lys

gac
Asp
155

ccg
Pro

gta
Val

atc
Ile

gca
Ala

cct
Pro
235

gaa

Glu

aaa
Lys

ccyg
Pro

caa
Gln

agc
Ser
315

atg
Met

tct
Ser

cat

cgt
Arg

aat
Asn

gac
Asp
140

gga
Gly

agce
Ser

aag
Lys

gca
Ala

aag
Lys
220

tat
Tyr

tat
Tyr

ctt
Leu

aat
Asn

aaa
Lys
300

aac
Asn

act
Thr

tac
Tyxr

tcg

tte
Phe

gac
Asp
125

aca
Thr

aag
Lys

gac
Asp

cgt
Arg

gaa
Glu
205

gaa

Glu

ctt
Leu

ctec
Leu

cac
His

aca
Thr
285

cgc
Arg

cgt
Arg

ttg
Leu

cgt
Arg

att

SUBSTITUTE SHEET (RULE 26)

ctt
Leu
110

ttt
Phe

agce
Ser

cgt
Arg

aaa
Lys

atc
Ile
190

ata
Ile

tac
Tyx

tagg
Trp

ggt
Gly

aag
Lys
270

cac

His

aga
Arg

tta
Leu

cag
Gln

tgc
Cys
350

agt

95
gca

Ala

gct
Ala

aac
Asn

tgt
Cys

caa
Gln
175

ttt
Phe

ctg

Lén

cac
His

gca
Ala

cac
His
255

aga
Arg

gag
Glu

agce
Ser

agc

“Ser

aca
Thr
335

ggt
Gly

acc

PCT/EP01/12975
att 336
Ile

ccg 384
Pro

aaa 432
Lys

agc 480
Ser

160

acg 528
Thr

act 576
Thr

acc 624
Thr

ccc 672
Pro

atg 720
Met

240

acc 768
Thr

aaa 816
Lys

cct 864
Pro

aga 912
Arg

gga 960
Gly

320

cat 1008
His

ggg 1056
Gly

gat 1104
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Tyr

aat
Asn

gtt
Val
385

aat
Asn

cgc
Arg

tat
Tyr

ctg
Leu

gaa
Glu
465

att
Ile

atc
Ile

gaa
Glu

ttt
Phe

gcc
Ala

- 545

aga
Arg

aaa
Lys

cat
His

tce
Ser

Ala

gtt
val
370

ctg
Leu

gaa
Glu

tgt
Cys

gaa
Glu

atg
Met
450

acg
Thr

aag
Lys

tce
Ser

gca
Ala

aac
Asn
530

gag
Glu

cag
Gln

atc
Ile

tgc
Cys

aaa
Lys
610

Ser
355

gaa
Glu

aat
Asn

aaa
Lys

cag
Gln

aat
Asn
435

aaa
Lys

atg
Met

cat
His

gat
Asp

gag
Glu
515

tat
Tyr

ata
Ile

cgc
Arg

gct
Ala

aac
Asn
595

gag
Glu

Arg

gcc
Ala

gat
Asp

cag
Gln

aaa
Lys
420

ctt
Leu

cag
Gln

aaa
Lys

ttc
Phe

aca
Thr
500

ggt
Gly

gtc
Val

gaa
Glu

aag
Lys

gaa
Glu
580

aaa

Lys

tgc
Cys

Val

ttg
Leu

gaa
Glu

gag
Glu
405

cge
Arg

atg
Met

tat
Tyr

aca
Thr

att
Ile
485

atg
Met

gtg
Val

ggt
Gly

aca
Thr

cgt
Arg
565

aac

Asn

gag
Glu

tgc
Cys

Asn

ata
Ile

caa
Gln
390

gaa
Glu

tat
Tyr

tcg
Ser

gat
Asp

gaa
Glu

470

tcg
Ser

ttt
Phe

gga
Gly

caa
Gln

cag
Gln
550

gaa

Glu

ggt
Gly

Lttt
Phe

tat
Tyr

Ser

tta
Leu
375

gca
Ala

aag
Lys

gac
Asp

gga
Gly

gac
Asp
455

ctt
Leu

ctg
Leu

aat
Asn

aaa
Lys

gtg
Val
535

aaa
Lys

aaa
Lys

ggce
Gly

atc
Ile

caa
Gln
615

Cys
360

tca
Ser

ttt
Phe

ccg
Pro

gaa
Glu

tta
Leu
440

gag
Glu

gce
Ala

ata
Ile

gaa
Glu

gca
Ala
520

gat
Asp

gag
Glu

gcc
Ala

gaa
Glu

ccg
Pro

600

gca
Ala

Thr

tct
Ser

gct
Ala

aaa
Lys

ctc
Leu
425

ctg
Leu

cag
Gln

gaa
Glu

cgc
Arg

ctt
Leu
505

cga
Arg

att
Ile

cag
Gln

tac
Tyr

atc
Ile
585

aca

Thr

agg
Arg

42

Ser

gtc
Val

ttg
Leu

cac
His
410

tet
Ser

cce
Pro

gca
Ala

gaa
Glu

aag
Lys
490

gtt
Val

aca
Thr

gcce
Ala

gag
Glu

cga
Arg
570

gtt
Val

agc
Ser

caa
Gln

His

aaa
Lys

gaa
Glu
395

aat
Asn

acc
Thr

gaa
Glu

gag
Glu

aaa
Lys
475

tgt
Cys

gat
Asp

caa
Gln

tat
Tyr

gaa
Glu
555

gaa
Glu

aag
Lys

aac
Asn

gac
Asp

Ser

cgc
Arg
380

ctg
Leu

caa
Gln

ctt
Leu

aga
Arg

ttg
Leu
460

gta
Val

aaa
Lys

aag
Lys

aag
Lys

acc
Thr
540

cag
Gln

aag
Lys

aca
Thr

cga
Arg

aaa
Lys
620

Ile
365

ttt
Phe

caa
Gln

teg
Ser

gtt
Val

cag
Gln
445

gaa
Glu

agt
Ser

aat
Asn

ata
Ile

gtc
Val
525

gaa
Glu

caa
Gln

cga
Arg

aag
Lys

cag
Gln
605

aag
Lys

SUBSTITUTE SHEET (RULE 26)

Ser

tca
Ser

tct
Ser

gaa
Glu

cgt
Arg
430

tat
Tyr

acg
Thr

tce
Ser

cct
Pro

gtg
Val
510

gat
Asp

gaa
Glu

cgc
Arg

aag
Lys

gtt
Val
590

gtg
Val

aaa
Lys

Thr

agyg
Arg

ctt
Leu

ctg
Leu
415

ggce
Gly

aag
Lys

aaa
Lys

gtt
Val

acg
Thr
495

gtt
Val

att
Ile

gaa
Glu

ttg
Leu

gca
Ala
575

tgc
Cys

ttc
Phe

aca
Thr

PCT/EP01/12975
Asp

ttt 1152
Phe

tgg 1200
Trp

400

caa 1248
Gln

ttg 1296
Leu

caa 1344
Gln

atg 1392
Met-

gat 1440
Asp

480

gaa 1488
Glu

tat 1536
Tyr

tat 1584
Tyr

ctt 1632
Leu

gca 1680
Ala

560

cag 1728
Gln

cct 1776
Pro

tgt 1824
Cys :
gac 1872
Asp
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cga gaa gca gaa
Arg Glu Ala

625

gtg t
Val C

tce g
Ser G

tac c
Tyr H

cag a

gc gge
ys Gly

aa gaa
lu Glu

ac cat
is His
675

cg aaa

Gln Thr Lys

6

acc c
Thr P
705

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

<400>

90

ct gct
ro Ala

61
707
PRT

Glu

aat
Asn

tgt
Cys
660

aaa
Lys

gaa
Glu

taa

cga
Arg

tce
Ser
645

caa
Gln

aaa
Lys

cgg
Arg

gga
Gly
630

tat
Tyr

agg
Arg

gaa
Glu

gta
Val

Transposon Tn4451

61

Met Ser Arg Thr Ser

1

Asp Asp Asp

Tyr L

eu Glu
35

Phe Thr Asp

50

Gln Ser Leu

65

Val Lys Asp

Tyr Thr Glu

Asn Asn Ser

115

Phe Leu Asn

1

30

Ile Lys Ala

145

Gly Ser Ile

Leu Val val

Leu

20

Asp

Asp

Ile

Met

Val

100

Ile

Ile

Ile

Pro

Asp
180

5

Thr
Tyr
Gly
Lys
Ser

85
Leu
Asp
Met
Phe
Tyr

165

Pro

Arg

Gly

Ala

Phe

Glu

70

Arg

Phe

Ser

Asn

Asp

150

Gly

Val

aat
Asn

tgg
Trp

gta
Val

aag
Lys

tce
Ser
695

Ile

Glu

Arg

Ser

Val

Leu

Pro

Asn

Glu

135

Ala

Tyr

Ala

cac
His

cct
Pro

aat
Asn

gag
Glu
680

gat
Asp

Thr

Ser

Arg

40

Gly

Glu

Gly

Gln

Asn

120

Trp

Arg

Asn

Ser

tat
Tyr

aca
Thr

cac
His
665
aag

Lys

atg
Met

Ala
Asn

25
Asn
Val
Ala
Arg
Lys
105
Ala
Tyr
Met

Arg

Glu
185

43

tac
Tyr

cac
His
650

aat
Asn

ctg
Leu

aac
Asn

Leu

10
Ser
Gly
Asn
Gly
Asn

90
Asn
Ser
Ala
Lys
Leu

170

Val

cga
Arg
635

agce
Ser

aag

Lys-

caa
Gln

tta
Leu

Tyr

Ile

Phe

Phe

Asn

75

Tyxr

Val

Asp

Lys

Asp

155

Pro

Val

cag
Gln

caa
Gln

aaa
Lys

tgc
Cys

tcg
Ser
700

Glu

Thr

Glu

Asn

60

Val

Leu

Arg

Asn

Asp

140

Gly

Sexr

Lys

cgt
Arg

cag
Gln

aca
Thr

aaa
Lys
685

999
Gly

Arg

Asn

Asn

45

Arg

Glu

Gln

Phe

Asp

125

Thr

Lys

Asp

Arg

SUBSTITUTE SHEET (RULE 26)

gta
Val

aaa
Lys

ttg
Leu
670

gat
Asp

act
Thr

Leu

Gln

30

Ile

Pro

Thr

Val

Leu

110

Phe

Ser

Arg

Lys

Ile
190

tgt
Cys

ttc
Phe
655

gaa

Glu

tta
Leu

att
Ile

Ser

15
Lys
Arg
Gly
Leu
Gly

95
Ala
Ala
Asn
Cys
Gln

175

Phe

PCT/EP01/12975

gct
Ala
640

tgc
Cys

ttt
Phe

tca
Ser

act
Thr

Arg

Lys

His

Phe

Ile

80

Phe

Ile

Pro

Lys

Ser

160

Thr

Thr

1920

1968

2016

2064

2112

2124
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Leu

Glu

Glu

225

Ser

Val

Ser

Ile

Val

305

Tyr

Tyr

Tyr

Asn

Val

385

Asn

Arg

Tyr

Leu

Glu

465

Ile

Ile

Glu

Phe

Ala

Ala
Glu
210
Gln
Thr
Leu
Thr
Ile
290
Asn
Leu
Ser
Ala
Val
370

Leu

Glu

Glu
Met
450
Thr
Lys
Ser
Ala
Asn

530

Glu

Asn
195
Lys
Tyr
Ile
Arg
Asp
275
Ser
Arg
Tyr
Lys
Ser
355
Glu
Asn
Lys
Gln
Asn
435
Lys
Met
His
Asp
Glu
515

Tyr

Ile

Asp

Val

Asn

Arg

Lys

260

Glu

Gln

Ala

Cys

Lys

340

Arg

Ala

Asp

Gln

Lys

420

Leu

Gln

Lys

Phe

Thr

500

Gly

val

Glu

Gly
Leu
Gly
Asn
245
Ser
Glu
Glu
Ser
Ala
325
Asp
Val
Leu
Glu
Glu
405
Arg
Met
Tyr
Thr
Ile
485
Met
Val

Gly

Thr

Lys

Thr

Asn

230

Ile

val

Glu

Leu

Ala

310

Asp

Gly

Asn

Ile

Gln

390

Glu

Tyr

Ser

Asp

Glu

470

Ser

Phe

Gly

Gin

Gln

Ser
Pro
215
Lys
Leu
Ser
Gln
Trp
295
Trp
Cys
Ser
Ser
Leu
375
Ala
Lys
Asp
Gly
Asp
455
Leu
Leu
Asn
Lys
Val

535

Lys

Thr
200
Ala
Phe
Gly
Thr
Tyr
280
Asp
Gly
Gly
Val
Cys
360
Ser
Phe
Pro
Glu
Leu
440
Glu
Ala
Ile
Glu
Ala
520

Asp

Glu

Arg

Ala

Thr

Arg

Asn

265

Val

Ser

Thr

Arg

Gln

345

Thr

Ser

Ala

Lys

Leu

425

Leu

Gln

Glu

Arg

Leu

505

Arg

Ile

Gln

44
Ala

Tyr
Asn
Gln
250
Phe
Phe
Val
His
Arg
330
Tyr
Ser
Val
Leu
His
410
Ser
Pro
Ala
Glu
Lys
490
Val
Thr

Ala

Glu

Ile

Ala

Pro

235

Glu

Lys

Pro

Gln

Ser

315

Met

Ser

His

Lys

Glu

395

Asn

Thr

Glu

Glu

Lys

475

Cys

Asp

Gln

Tyr

Glu

Ala

Lys

220

Tyr

Tyxr

Leu

Asn

Lys

300

Asn

Thr

Tyr

Ser

Arg

380

Leu

Gln

Leu

Arg

Leu’

460

Val

Lys

Lys

Lys

Thr

540

Gln

Glu
205
Glu
Leu
Leu
His
Thr
285
Arg
Arg
Leu
Arg
Ile
365
Phe
Gln
Ser
Val
Gln
445
Glu
Ser
Asn
Ile
Val
525

Glu

Gln

SUBSTITUTE SHEET (RULE 26)

Ile

Tyr

Trp

Gly

Lys

270

His

Arg

Leu

Gln

Cys

350

Ser

Ser

Ser

Glu

Arg

430

Tyr

Thr

Ser

Pro

Val

510

Asp

Glu

Arg

Leu

His

Ala

His

255

Arg

Glu

Ser

Ser

Thr

335

Gly

Thr

Arg

Leu

Leu

415

Gly

Lys

Lys

Val

Thr

495

Val

Ile

Glu

Leu

PCT/EP01/12975

Thr

Pro

Met

240

Thr

Lys

Pro

Arg

Gly

320

His

Gly

Asp

Phe

Trp

400

Gln

Leu

Gln

Met

Asp

480

Glu

Tyr

Tyr

Leu

Ala
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545

Arg

Lys

His

Ser

Arg

625

Val

Ser

Tyr

Gln

Thr
705

<210> 62

Gln

Ile

Cys

Lys

610

Glu

Cys

Glu

His

Thr

690

Pro

Arg
Ala
Asn
595
Glu
Ala
Gly
Glu
His
675

Lys

Ala

<211> 1420
<212> DNA
<213> XisA recombinase

<220>
<221> CDS

<222>

<400> 62

atg caa aat

Met
1

gag
Glu

gca
Ala

gac
Asp

cga
Arg
65

cct
Pro

Gln

cca
Pro

cag
Gln

aag
Lys
50

gaa

Glu

gga
Gly

Asn

ctt
Leu

cag
Gln
35

gta
Val

tect
Ser

gat
Asp

Lys
Glu
580
Lys
Cys
Glu
Asn
Cys
660

Lys

Glu

cag
Gln

tca
Ser

20

caa
Gln

aat
Asn

aac
Asn

aag
Lys

Arg
565
Asn
Glu
Cys
Arg
Ser
645
Gln

Lys

Arg

(1)..(1416)

ggt
Gly
5

tct
Ser

aga
Arg

ctg
Leu

gga
Gly

gac
Asp
85

550

Glu

Gly

Phe

Tyr

Gly

630

Tyr

Arg

Glu

Val

caa
Gln

acc
Thr

gaa
Glu

cagt
Arg

agt
Ser
70

acc
Thr

Lys

Gly

Ile

Gln

615

Asn

Trp

Val

Lys

Ser
695

gac
Asp

gac
Asp

cac
His

ttg
Leu
55

ctg
Leu

aac
Asn

Ala

Glu

Pro
600

Ala

His

Pro

Asn

Glu
680

Asp

aaa
Lys

ggc
Gly

atg
Met
40

aag

Lys

Caa
Gln

ggt
Gly

Tyr

Ile
585

Thr

Arg

Tyr

Thr

His
665

Lys

Met

tat
Tyr

agt
Ser
25

aga

Arg

tct
Ser

tta
Leu

aca
Thr

45

Arg
570
Val
Ser
Gln
Tyr
His
650
Asn
Leu

Asn

caa
Gln

ttt
Phe

aca
Thr

gca
Ala

cga
Arg

ggc
Gly
90

555

Glu

Lys

Asn

Asp

Arg

635

Ser

Lys

Gln

Leu

caa
Gln

ctc
Leu

aaa
Lys

aag
Lys

gca
Ala

aga
Arg

Lys

Thr

Arg

Lys

620

Gln

Gln

Lys

Cys

Ser
700

gcc
Ala

ggc
Gly

gta
Val

acg
Thr
60

acg
Thr

aag
Lys

Arg

Lys

Gln
605

Lys

Arg

Gln

Thr

Lys
685

Gly

ttt
Phe

tca
Ser

cta
Leu
45

aaa

Lys

tta
Leu

caa
Gln

SUBSTITUTE SHEET (RULE 26)

Lys
Val
590
Val
Lys
Val
Lys
Leu
670

Asp

Thr

gca
Ala

agt
Ser

caa
Gln

gtc
Val

cca
Pro

tac
Tyr

Ala
575

Cys

Phe

Thr

Cys

Phe

655

Glu

Leu

Ile

gac
Asp
15

ctg

Leu

gac
Asp

tca
Ser

att
Ile

aat
Asn

PCT/EP01/12975

560

Gln

Pro

Cys

Asp

Ala
640

Cys

Phe

Ser

Thr

tta
Leu

caa
Gln

cta
Leu

gtt
Val

aaa
Lys
80

ctce
Leu

48

96

144

192

240

288
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agc
Ser

gaa
Glu

aat
Asn

ata
Ile
145

aaa
Lys

acc
Thr

atc
Ile

gcc
Ala

ttg
Leu
225

aca
Thr

gtt
Val

ctt
Leu

agg
Arg

aat
Asn

305
aga

Arg

aga
Arg

gat
Asp

ttg
Leu

gct
Ala

gat
Asp
130

ggt
Gly

cgce
Arg

caa
Gln

aat
Asn

aga
Arg
210

tce
Ser

gat
Asp

acc
Thr

tgg
Trp

gaa
Glu
290

ata
Ile

caa
Gln

aat
Asn

aaa
Lys

aat
Asn

tat
Tyr
115

aaa
Lys

gat
Asp

acc
Thr

cga
Arg

tca
Ser
195

gcc
Ala

cag
Gln

gca
Ala

aga
Arg

cge
Arg
275

att
Ile

gac
Asp

gca
Ala

ccg
Pro

aca
Thr

atc
Ile
100

gaa
Glu

tat
Tyr

tta
Leu

act
Thr

tat
Tyr
180

att
Ile

ata
Ile

tat
Tyr

gaa
Glu

gga
Gly
260

tgg
Trp

ttt
Phe

ctc
Leu

tta
Leu

aaa
Lys
340

aat
Asn

cct
Pro

tta
Leu

tta
Leu

cta
Leu

aaa
Lys
165

acc
Thr

gag
Glu

tca
Ser

tcc
Ser

ata
Ile
245

aat
Asn

aca
Thr

att
Ile

aca
Thr

cce
Pro
325

tat
Tyr

cat
His

gca
Ala

ggt
Gly

ggc
Gly

gaa
Glu
150

agc
Ser

aat
Asn

caa
Gln

gct
Ala

aaa
Lys
230

cta
Leu

caa
Gln

tat
Tyr

aac
Asn

tgg
Trp
310

tta

Leu

tta
Leu

gct
Ala

aac
Asn

aaa
Lys

aaa
Lys
135

aaa
Lys

gaa
Glu

tcc
Ser

ate
Ile

ttt
Phe
215

atg
Met

tca
Ser

gtt
Val

gga
Gly

cect
Pro
295

aaa

Lys

cat
His

gaa
Glu

gaa
Glu

ttg
Leu

tta
Leu
120

gaa
Glu

ttt
Phe

cat
His

aaa
Lys

gat
Asp
200

tgc
Cys

cct
Pro

gga
Gly

aat
Asn

atg
Met
280

aat
Asn

gta
Val

aaa
Lys

atg
Met

ata
Ile

gat
Asp
105

atc
Ile

gcc
Ala

gca
Ala

acce
Thr

gat
Asp
185

aaa
Lys

ata
Ile

gat
Asp

att
Ile

gaa
Glu
265

tta
Leu

att
Ile

gac
Asp

gaa
Glu

ctg
Leu
345

aca
Thr

46

gga
Gly

gct
Ala

act
Thr

gaa
Glu

ttt
Phe
170

tta
Leu

gaa
Glu

aca
Thr

cgce
Arg

acc
Thr
250

gat
Asp

gca
Ala

gat
Asp

aaa
Lys

tgg
Trp
330

gca
Ala

gce
Ala

ctg
Leu

cgg
Arg

aaa
Lys

gag
Glu
155

ttt
Phe

gca
Ala

tgg
Trp

ttc
Phe

aat
Asn
235

aaa
Lys

gta
Val

gtt
Val

tgg
Trp

gaa
Glu
315

att
Ile

aca
Thr

tta
Leu

aag
Lys

aaa
Lys

aaa
Lys
140

tat
Tyr

tac
Tyr

acg
Thr

gcg
Ala

aat
Asn
220

tcg
Ser

ttt
Phe

aaa
Lys

ttt
Phe

tgg
Trp
300

tgt
Cys

gat
Asp

gca
Ala

act
Thr

acg
Thr

acc
Thr
125

gat
Asp

ttt
Phe

tat
Tyr

gcg
Ala

aga
Arg
205

ata
Ile

cgce
Arg

gaa
Glu

gat
Asp

ggt
Gly
285

tta

Leu

aaa
Lys

gag
Glu

att
Ile

cag
Gln

SUBSTITUTE SHEET (RULE 26)

gct
Ala
110

ttt
Phe

tca
Ser

aaa
Lys

ttt
Phe

gaa
Glu
190

tat
Tyr

gaa
Glu

aac
Asn

gac
Asp

agc
Ser
270

tta
Leu

agc
Ser

act
Thr

ttt
Phe

agt
Ser
350

cgt
Arg

gag
Glu

gaa
Glu

caa
Gln

acc
Thr

tcc
Ser
175

aat
Asn

aat
Asn

att
Ile

atc
Ile

tat
Tyr
255

tgg
Trp

cgc
Arg

aaa
Lys

ggt
Gly

gat
Asp
335

aaa

Lys

att
Ile

PCT/EP01/12975
gaa 336
Glu

tgg 384
Trp

aca 432
Thr

cat 480
His

160

cgce 528
Arg

ctc 576
Leu

gce 624
Ala

gat 672
Asp

cce 720
Pro

240

cta 768
Leu

caa 816
Gln

ccc 864
Pro

gag 912
Glu

gaa 960
Glu

320

tta 1008
Leu

aaa 1056
Lys

agt 1104
Ser
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tgg tgg
Trp Trp
370

cac gcc
His Ala
385

gcg get
Ala Ala

cag cgc
Gln Arg

ttg act
Leu Thr

ttg cag
Leu Gln
450

atg gaa
Met Glu
465

<210> 63

355

ttt
Phe

tgg
Trp

gat
Asp

tgg
Trp

aag
Lys
435

ata
Ile

ata
Ile

<211> 472
<212> PRT
<213> XisA recombinase

<400> 63

cgg
Arg

gca
Ala

aat
Asn

ttc
Phe
420

agg
Arg

gaa
Glu

gct
Ala

Met Gln Asn Gln

1

Glu Pro

Ala Gln

Asp Lys
50

Arg Glu
65

.Pro Gly

Ser Leu

Glu Ala

Asn Asp
130

Ile Gly
145

Leu
Gln

35
Val
Ser
Asp
Asn
Tyr
115

Lys

Asp

Ser

20
Gln
Asn
Asn
Lys
Ile
100
Glu

Tyr

Leu

aaa
Lys

atc
Ile

ttg
Leu
405

tcg

Ser

aat
Asn

aat
Asn

tat
Tyr

Gly
5
Ser
Arg
Leu
Gly
Asp
85
Pro
Leu

Leu

Leu

gtc
Val

aga
Arg
390

999
Gly

cta
Leu

gaa
Glu

gaa
Glu

aag
Lys
470

Gln
Thr
Glu
Arg
Ser

70

Thr

Ala

Gly

Gly

Glu
150

gaa
Glu
375

gcg
Ala

cat
His

gat
ASp

ttt
Phe

agg
Arg
455

aat
Asn

Asp
Asp
His
Leu

55
Leu
Asn
Asn
Lys
Lys

135

Lys

360

tta
Leu

cat
His

agt
Ser

atg
Met

gag
Glu
440

ttg

Leu

agt
Ser

Lys
Gly
Met

40
Lys
Gln
Gly
Leu
Leu
120

Glu

Phe

gat
Asp

att
Ile

atg
Met

cgg
Arg
425

gtg
Val

agg
Arg

47

ttt
Phe

tta
Leu

cag
Gln
410

aag

Lys

att
Ile

atg
Met

tgag

Tyr

Ser

25

Arg

Ser

Leu

Thr

Asp

105

Ile

Ala

Ala

Gln

10
Phe
Thr
Ala
Arg
Gly

90
Ala
Thr

Glu

aaa
Lys

ggc
Gly
395

gtt
Val

tta
Leu

agg
Arg

gaa
Glu

Gln

Leu

Lys

Lys

Ala

75

Arg

Leu

Arg

Lys

Glu
155

cce
Pro
380

ata

Ile

cat
His

gcg
Ala

gag
Glu

att
Ile
460

Ala

Gly

Val

Thr

60

Thr

Lys

Lys

Lys

Lys

140

Tyr

365

tat
Tyr

cca
Pro

aca
Thr

att
Ile

gag
Glu
445

gag
Glu

Phe
Ser
Leu

45
Lys
Leu
Gln
Thr
Thr
125

Asp

Phe

SUBSTITUTE SHEET (RULE 26)

gat
Asp

atc
Ile

caa
Gln

aat
Asn
430

aat

Asn

aag
Lys

Ala
Ser

30
Gln
Val
Pro
Tyr
Ala
110
Phe

Ser

Lys

tta
Leu

aaa
Lys

acc
Thr
415

cag

Gln

gct
Ala

tta
Leu

Asp

15

Leu

Asp

Ser

Ile

Asn

95

Glu

Glu

Gln

Thr

PCT/EP01/12975

cgt
Arg

gcg
Ala
400

tat
Tyr

gct
Ala

aaa
Lys

aag
Lys

Leu

Gln

Leu

Val

Lys’

80

Leu

Glu

Trp

Thr

His
160

1152

1200

1248

1296

1344

1392

1420
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Lys Arg Thr

Thr

Ile

Ala

Leu

225

Thr

Val

Leu

Arg

Asn

305

Arg

Arg

Asp

Trp

His

385

Ala

Gln

Leu

Leu

Met
465

Gln

Asn

Arg

210

Ser

Asp

Thr

Trp

Glu

290

Ile

Gln

Asn

Lys

Trp

370

Ala

Ala

Arg

Thr

Gln

450

Glu

<210> 64

<211>
<212>
<213>

Arg
Ser
185
Ala
Gln
Ala
Arg
Arg
275
Ile
Asp
Ala
Pro
Thr
355
Phe
Trp
Asp
Trp
Lys
435

Ile

Ile

1008
DNA
Artificial Sequence

Thr
Tyr
180
Ile
Ile
Tyr
Glu
Gly
260
Trp
Phe
Leu

Leu

Lys
340

Asn

Arg
Ala
Asn
Phe
420
Arg

Glu

Aia

Lys

165

Thr

Glu

Ser

Ser

Ile

245

Asn

Thr

Ile

Thr

Pro

325

Tyr

His

Lys

Ile

Leu

405

Ser

Asn

Asn

Tyxr

Ser

Asn

Gln

Ala

Lys

230

Leu

Gln

Tyr

Asn

Trp

310

Leu

Leu

Ala

Val

Arg

390

Gly

Leu

Glu

Glu

Lys
470

Glu

Ser

Ile

Phe

215

Met

Ser

Val

Gly

Pro

295

Lys

His

Glu

Glu

Glu

375

Ala

His

Asp

Phe

Arg

455

Asn

His

Lys

Asp

200

Cys

Pro

Gly

Asn

Met

280

Asn

Val

Lys

Met

Ile

360

Leu

His

Ser

Met

Glu

440

Leu

Ser

Thr
Asp
185
Lys
Ile
Asp
Ile
Glu
265
Leu
Ile
Asp
Glu
Leu
345
Thr
Asp
Ile
Met
Arg
425

Val

Arg

48
Phe

170
Leu
Glu
Thr
Arg
Thr
250
Asp
Ala
Asp
Lys
Trp
330
Ala
Ala
Phe
Leu
Gln
410
Lys

Ile

Met

Phe

Ala

Trp

Phe

Asn

235

Lys

Val

Val

Trp

Glu

315

Ile

Thr

Leu

Lys

Gly

395

Val

Leu

Arg

Glu

Tyr

Thr

Ala

Asn

220

Ser

Phe

Lys

Phe

Trp

300

Cys

Asp

Ala

Thr

Pro

380

Ile

His

Ala

Glu

Ile
460

Tyr
Ala
Arg
205
Ile
Arg
Glu
Asp
Gly
285
Leu
Lys
Glu
Ile
Gln
365
Tyr
Pro
Thr
Ile
Glu

445

Glu

SUBSTITUTE SHEET (RULE 26)

Phe

Glu

190

Glu

Asn

Asp

Ser

270

Leu

Ser

Thr

Phe

Ser

350

Arg

Asp

Ile

Gln

Asn

430

Asn

Lys

Ser

175

Asn

Asn

Ile

Ile

Tyr

255

Trp

Arg

Lys

Gly

Asp

335

Lys

Ile

Leu

Lys

Thr

415

Gln

Ala

Leu

PCT/EP01/12975

Arg

Leu

Ala

Asp

Pro

240

Leu

Gln

Pro

Glu

Glu

320

Leu

Lys

Ser

Arg

Ala

400

Tyr

Ala

Lys

Lys
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<220>

<221> CDS

<222> (1)..(1005)

<220>

<223> Description of Artificial
pBS-SSV3

<400> 64

atg acg aaa gat aag acg cgt tat
Met Thr Lys Asp Lys Thr Arg Tyr
1 5

gag agg aaa ggg cgg tat tat gtt
Glu Arg Lys Gly Arg Tyr Tyr Val
20

gag gta aaa gag cgt tac gtg ggt
Glu Val Lys Glu Arg Tyr Val Gly
35 40

tat cta aaa atg aaa tta ggg gtc
Tyr Leu Lys Met Lys Leu Gly Val
50 55

gat ccc ccc ggt ttc gag ccc ggg
Asp Pro Pro Gly Phe Glu Pro Gly
65 70

gag gga act gaa cga cgt aaa ata
Glu Gly Thr Glu Arg Arg Lys Ile
85

tac gcg acg gac ggc aac ata aag
Tyr Ala Thr Asp Gly Asn Ile Lys
100

gaa agg ggg ata agc gaa aaa act
Glu Arg Gly Ile Ser Glu Lys Thr
115 120

tca aag ccg tat aaa gag acg aga
Ser Lys Pro Tyr Lys Glu Thr Arg
130 135

ttt gca cgt ttc tta geg tca cge
Phe Ala Arg Phe Leu Ala Ser Arg
145 150

gat aaa ata ttg aaa gcg gta aag
Asp Lys Ile Leu Lys Ala Val Lys
165

tac att cca acg ttg gaa gag ata
Tyr Ile Pro Thr Leu Glu Glu Ile
180

gac tat agc gaa aac gtc tac ttc
Asp Tyr Ser Glu Asn Val Tyr Phe
195 200

ggc gtt agg ctg agc gaa ata ctg
Gly Val Arg Leu Ser Glu Ile Leu
210 215

gac att tge ggt aac gac gtc tgt
Asp Ile Cys Gly Asn Asp Val Cys

Sequence:

aaa
Lys

tac
Tyr
25

cct
Pro

gta
Val

aca
Thr

gcg
Ala

gcg
Ala
105

gca
Ala

gac
Asp

aat
Asn

gtg
Val

aaa
Lys
185

atc
Ile

aaa
Lys

tat
Tyr

49

tac
Tyr
10

aag
Lys

tta
Leu

999
Gly

agc
Ser

ttg
Leu
90

ttc
Phe

aag
Lys

gca
Ala

atc
Ile

aag
Lys
170

agg
Arg

tac
Tyr

gtg
Val

tat
Tyr

999
Gly

cta
Leu

gct
Ala

gat
Asp

gga
Gly
75

gtt
Val

tac
Tyr

gac
Asp

cag
Gln

ata
Ile
155

aag

Lys

acg
Thr

cgt
Arg

ctg
Leu

ccg
Pro

gat
Asp

gag
Glu

gac
Asp

act
Thr
60

agce

Ser

gcc
Ala

aac
Asn

tac
Tyr

aag
Lys
140

cat
His

gcg
Ala

tta
Leu

atc
Ile

aag
Lys
220

ctt
Leu

vector

tat
Tyr

tat
Tyr

gtc
Val
45

cce
Pro

ggt
Gly

aat
Asn

tat
Tyr

atc
Ile
125

gct
Ala

gat
Asp

aac
Asn

caa
Gln

gct
Ala
205

gaa

Glu

agt
Ser

SUBSTITUTE SHEET (RULE 26)

att
Ile

gaa
Glu
30

gtt
Val

cta
Leu

ggt
Gly

ttg
Leu

ctc
Leu
110

aat
Asn

tac
Tyr

gaa
Glu

gct
Ala

tta
Leu
190

ctc
Leu

cce
Pro

tgg
Trp

tta
Leu
15

aac
Asn

gaa
Glu

caa
Gln

gga
Gly

cgc
Arg
95

atg
Met

gct
Ala

cga
Arg

ttt
Phe

gat
Asp
175

gca

Ala

gag
Glu

gaa
Glu

act
Thr

PCT/EP01/12975

cgc
Arg

ggt
Gly

tca
Ser

gcg
Ala

aaa
Lys
80

caa
Gln

aac
Asn

ata
Ile

cte
Leu

gcg
Ala
160

atc
Ile

aaa
Lys

tcg
Ser

agg
Arg

agg
Arg

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720
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225

gga tat
Gly Tyr

gta gag
Val Glu

gac gct
Asp Ala

gct gag
Ala Glu
290

aaa ccg
Lys Pro
305

gcg aaa
Ala Lys

<210> 65

aag
Lys

gtyg
Val

ata
Ile
275

cta
Leu

aca
Thr

gag
Glu

<211> 335
<212> PRT
<213> Artificial Sequence
<223> Description of Artificial

pPBS-SSV3

<400> 65

ggc

Gly

acg
Thr
260

gcg
Ala

agce
Ser

cgc
Arg

caa
Gln

Met Thr Lys Asp

1

Glu Arg

Glu Val

Tyr Leu
50

Asp Pro
65

Glu Gly
Tyr Ala
Glu Arg
Ser Lys

130

Phe Ala
145

Lys
Lys

35
Lys
Pro
Thr
Thr
Gly
115
Pro

Arg

Ile

Gly

20
Glu
Met
Gly
Glu
Asp
100
Ile
Tyr

Phe

Leu

gtc
vVal
245

aag

Lys

ata
Ile

gta
Val

gtt
Val

tat
Tyr
325

Lys

Arg

Arg

Lys

Phe

Arg

85

Gly

Ser

Lys

Leu

Lys
165

230

ttc
Phe

tgg
Trp

aag
Lys

ccg
Pro

tta
Leu
310

aaa
Lys

Thr

Tyr

Tyr

Leu

Glu

70

Arg

Asn

Glu

Glu

Ala

150

Ala

tat
Tyr

gca
Ala

tac
Tyr

tta
Leu
295

acg
Thr

aag
Lys

Arg

Tyr

Val

Gly

55

Pro

Lys

Ile

Lys

Thr

135

Ser

Val

gta
Val

ata
Ile

ttc
Phe
280

gat
Asp

caa
Gln

tat
Tyr

Tyr

Val

Gly

40

Val

Gly

Ile

Lys

Thr

120

Arg

Arg

Lys

50
235

ttec cac ata acg cct
Phe His Ile Thr Pro
250

gcg gac ttt gaa cga
Ala Asp Phe Glu Arg
265

cgc aaa ttc gta gcg
Arg Lys Phe Val Ala
© 285

att atc gat ttt att
Ile Ile Asp Phe Ile
300

cat tac gta tcg ctc
His Tyr Val Ser Leu
315

gcg gaa tgg cta aaa

Ala Glu Trp Leu Lys
330

Sequence: vector

Lys Tyr Gly Asp Tyr
10

Tyr Lys Leu Glu Tyr
25

Pro Leu Ala Asp Val
45

Val Gly Asp Thr Pro
60

Thr Ser Gly Ser Gly
75

Ala Leu Val Ala Asn
90

Ala Phe Tyr Asn Tyr
105

Ala Lys Asp Tyr Ile
125

Asp Ala Gln Lys Ala
140

Asn Ile Ile His Asp
155

Val Lys Lys Ala Asn
170

SUBSTITUTE SHEET (RULE 26)

ctg
Leu

cgt
Arg
270

tct

Ser

caa
Gln

ttc
Phe

g99
Gly

Ile

Glu

30

Val

Leu

Gly

Leu

Leu

110

Asn

Tyr

Glu

Ala

aag
Lys
255

cat

His

aag
Lys

g99
Gly

ggc
Gly

gtc
Val
335

Leu

15

Asn

Glu

Gln

Gly

Arg

95

Met

Ala

Arg

Phe

Asp
175

PCT/EP01/12975

240
aga

Arg

aag
Lys

atg
Met

cgt
Arg

ata
Ile
320

tga

Arg
Gly
Ser
Ala
Lys

80
Gln
Asn
Ile
Leu
Ala

160

Ile

768

816

864

912

960 .

1008
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Tyr Ile Pro
Asp Tyr Ser
195

Gly Val Arg
210

Asp Ile Cys
225

Gly Tyr Lys
Val Glu Val
Asp Ala Ile

275

Ala Glu Leu
290

Lys Pro Thr
305

Ala Lys Glu

<210> 66
<211> 1441
<212> DNA

Thr
180
Glu
Leu
Gly
Gly
Thr
260
Ala
Ser

Arg

Gln

Leu

Asn

Ser

Asn

Val

245

Lys

Ile

Val

Val

Tyxr
325

Glu

Val

Glu

Asp

230

Phe

Trp

Lys

Pro

Leu

310

Lys

Glu

Tyr

Ile

215

Val

Tyr

Ala

Tyr

Leu

Ile

Phe

200

Leu

Cys

Val

Ile

Phe

280

Asp

295

Thr

Lys

<213> Artificial Sequence

<220>

Gln

Tyr

<223> Description of Artificial
coding for fusion protein

<220>
<221> CDS

<222> (1)..(1437)

<400> 66

atg ccc aag aag aag agg

Met Pro Lys
1

caa caa gcc
Gln Gln Ala

ttt cte gge
Phe Leu Gly
35

aca aaa gta
Thr Lys Val
50

gca aag acg
Ala Lys Thr
65

Lys

ttt
Phe
20

tca
Ser

cta
Leu

aaa
Lys

Lys
5

gca
Ala

agt
Ser

caa
Gln

gtec
Val

Arg

gac
Asp

ctg
Leu

gac
Asp

tca
Ser
70

aag
Lys

tta
Leu

caa
Gln

cta
Leu
55

gtt
Val

gtg
Val

gag
Glu

gca
Ala

gac
Asp

cga
Arg

51

Lys Arg
185

Ile Tyr

Lys Val

Tyr Tyr

Phe His
250

Ala Asp
265

Arg Lys
Ile Ile

His Tyr

Ala Glu
330

Sequence:

Thr

Arg

Leu

Pro

235

Ile

Phe

Phe

Asp

Val

315

Trp

NLS~XisA

caa aat
Gln Asn
10

cca ctt
Pro Leu
25

cag cag
Gln Gln

aag gta
Lys Val

gaa tct
Glu Ser

cag
Gln

tca
Ser

caa
Gln

aat
Asn

aac
Asn
75

Leu
Ile
Lys
220
Leu
Thr
Glu
Val
Phe
300

Ser

Leu

ggt
Gly

tct
Ser

aga

Arg

ctg
Leu
60

gga
Gly

Gln
Ala
205
Glu
Ser
Pro
Arg
Ala
285
Ile

Leu

Lys

caa
Gln

acc
Thr

gaa
Glu
45

cgt
Arg

agt
Ser

SUBSTITUTE SHEET (RULE 26)

Leu
190
Leu
Pro
Trp
Leu
Arg
270
Ser
Gln

Phe

Gly

DNA sequence

gac
Asp

gac
Asp
30

cac

His

ttg
Leu

ctg
Leu

Ala

Glu

Glu

Thr

Lys

255

His

Lys

Gly

Gly

Val
335

aaa
Lys
15

ggc
Gly

atg
Met

aag
Lys

caa
Gln

PCT/EP01/12975

Lys
Ser
Arg
Arg
240
Arg
Lys
Met
Arg

Ile
320

tat
Tyr

agt
Ser

aga
Arg

tct
Ser

tta
Leu
80

48

96

144

192

240
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cga
Arg

ggce
Gly

gga
Gly

gct
Ala

act
Thr
145

gaa
Glu

ttt
Phe

tta
Leu

gaa
Glu

aca
Thr
225

cgce
Arg

acc
Thr

gat
Asp

gca
Ala

gat
Asp
305

aaa

Lys

tgg
Trp

gca
Ala

aga
Arg

ctg
Leu

cgg
Arg
130

aaa
Lys

gag
Glu

ttt
Phe

gca
Ala

tygg
Trp
210

ttc
Phe

aat
Asn

aaa
Lys

gta
Val

gtt
Val
290

tgg
Trp

gaa
Glu

att
Ile

acg
Thr

aag
Lys

aag
Lys
115

aaa
Lys

aaa
Lys

tat
Tyr

tac
Tyr

acg
Thr
195

gcg
Ala

aat
Asn

tcg
Ser

ttt
Phe

aaa
Lys
275

ttt
Phe

tgg
Trp

tgt
Cys

gat
Asp

tta
Leu

caa
Gln
100

acg
Thr

ace
Thr

gat
Asp

ttt
Phe

tat
Tyr
180

gcg
Ala

aga
Arg

ata
Ile

cgce
Arg

gaa
Glu
260

gat
Asp

ggt
Gly

tta
Leu

aaa
Lys

gag
Glu
340

cca
Pro
85

tac
Tyr

gct
Ala

ttt
Phe

tca
Ser

aaa
Lys
165

ttt
Phe

gaa
Glu

tat
Tyr

gaa
Glu

aac
Asn
245

gac
Asp

agc
Ser

tta
Leu

agce
Ser

act
Thr
325

ttt
Phe

att
Tle

aat
Asn

gag
Glu

gaa
Glu

caa
Gln
150

acc
Thr

tcc
Ser

aat
Asn

aat
Asn

att
Ile
230

atc
Ile

tat
Tyx

tgg
Trp

cgce
Arg

aaa
Lys
310

ggt
Gly

gat
Asp

aaa
Lys

ctce
Leu

gaa
Glu

tgg
Trp
135

aca
Thr

cat
His

cge
Arg

ctc
Leu

gcc
Ala
215

gat
Asp

cce
Pro

cta
Leu

caa
Gln

cece
Pro
295

gag
Glu

gaa
Glu

tta
Leu

cct
Pro

agc
Ser

gaa
Glu
120

aat
Asn

ata
Ile

aaa
Lys

acc
Thr

atc
Ile
200

gcc
Ala

ttg
Leu

aca
Thr

gtt
Val

ctt
Leu
280

agg
Arg

aat
Asn

aga
Arg

aga
Arg

gga

52
gat

aag

Gly Asp Lys

ttg
Leu
105

gct
Ala

gat
Asp

ggt
Gly

cgc
Arg

caa
Gln
185

aat
Asn

aga
Arg

tcc
Ser

gat
Asp

acc
Thr
265

tgg
Trp

gaa
Glu

ata
Ile

caa
Gln

aat
Asn
345

90

aat
Asn

tat
Tyr

aaa
Lys

gat
Asp

acc
Thr
170

cga
Arg

tca
Ser

gcc
Ala

cag
Gln

gca
Ala
250

aga
Arg

cge
Arg

att
Ile

gac
Asp

gca
Ala
330

ccg |
Pro

atc.

Ile

gaa
Glu

tat
Tyr

tta
Leu
155

act
Thr

tat
Tyr

att
Ile

ata
Ile

tat
Tyr
235

gaa
Glu

gga
Gly

tgg
Trp

ttt
Phe

ctc
Leu
315

tta

Leu

aaa
Lys

gac
Asp

cct
Pro

tta
Leu

tta
Leu
140

cta
Leu

aaa
Lys

acc
Thr

gag
Glu

tca
Ser
220

tcec
Ser

ata
Ile

aat
Asn

aca
Thr

att
Ile
300

aca
Thr

cce
Pro

tat
Tyr

acc
Thr

gca
Ala

ggt
Gly
125

ggc
Gly

gaa
Glu

agc
Ser

aat
Asn

caa
Gln
205

gct
Ala

aaa
Lys

cta
Leu

caa
Gln

tat
Tyr
285

aac

Asn

tgg
Trp

tta
Leu

tta
Leu

SUBSTITUTE SHEET (RULE 26)

aac
Asn

aac
Asn
110

aaa
Lys

aaa
Lys

aaa
Lys

gaa
Glu

tcc
Ser
190

atc
Ile

ttt
Phe

atg
Met

tca
Ser

gtt
Val
270

gga
Gly

cct
Pro

aaa
Lys

cat
His

gaa
Glu
350

ggt
Gly
95

ttg
Leu

tta
Leu

gaa
Glu

ttt
Phe

cat
His
175

aaa
Lys

gat
Asp

tgc
Cys

cct
Pro

gga
Gly
255

aat
Asn

atg
Met

aat
Asn

gta
Val

aaa
Lys

335

atg
Met

PCT/EP01/12975

aca
Thr

gat
Asp

atc
Ile

gcc
Ala

gca
Ala
160

acc
Thr

gat
Asp

aaa
Lys

ata
Ile

gat
Asp
240

att
Ile

gaa
Glu

tta
Leu

att
Ile

gac
Asp
320

gaa
Glu

ctg
Leu

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056
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gca aca gca att agt aaa aaa gat
Ala Thr Ala Ile Ser Lys Lys Asp

355 360

gcc tta act cag cgt att agt tgg
Ala Leu Thr Gln Arg Ile Ser Trp
370 375

ttt aaa ccc tat gat tta cgt cac
Phe Lys Pro Tyr Asp Leu Arg His

385

390

tta ggc ata cca atc aaa gcg gcg
Leu Gly Ile Pro Ile Lys Ala Ala

405

cag gtt cat aca caa acc tat cag
Gln Val His Thr Gln Thr Tyr Gln

420

aag tta gcg att aat cag gct ttg
Lys Leu Ala Ile Asn Gln Ala Leu

435 440

att agg gag gag aat gct aaa ttg
Ile Arg Glu Glu Asn Ala Lys Leu
450 455

atg gaa att gag aag tta aag atg
Met Glu Ile Glu Lys Leu Lys Met

465

<210>
<211>
<212>
<213>
<223>

<400>

470

67

479

PRT

Artificial Sequence
Description of Artificial
coding for fusion protein

67

Met Pro Lys Lys Lys Arg Lys Val

1

5

Gln Gln Ala Phe Ala Asp Leu Glu

20

Phe Leu Gly Ser Ser Leu Gln Ala

35 40

Thr Lys Val Leu Gln Asp Leu Asp

50 55

Ala Lys Thr Lys Val Ser Val Arg

65

70

Arg Ala Thr Leu Pro Ile Lys Pro

85

Gly Arg Lys Gln Tyr Asn Leu Ser

100

Gly Leu Lys Thr Ala Glu Glu Glu

115 120

Ala Arg Lys Thr Phe Glu Trp Asn

aaa
Lys

tgg
Trp

gce

Ala’

gct
Ala

cgce
Arg
425

act
Thr

cag
Gln

gaa
Glu

Sequence:

53

aca
Thr

ttt
Phe

tgg
Trp

gat
Asp
410

tgg
Trp

aag
Lys

ata
Ile

ata
Ile

aat
Asn

cgg
Arg

gca
Ala
395

aat
Asn

ttc
Phe

agg
Arg

gaa
Glu

gct
Ala
475

NLS-XisA

Gln
Pro

25
Gln
Lys
Glu
Gly
Leu
105

Ala

Asp

Asn

10
Leu
Gln
Val
Ser
Asp

90
Asn

Tyr

Lys

Gln

Ser

Gln

Asn

Asn

75

Lys

Ile

Glu

Tyr

cat
His

aaa
Lys
380

atc

Ile

ttg
Leu

tcg
Ser

aat
Asn

aat
Asn
460

tat
Tyr

Gly

Ser

Arg

Leu

60

Gly

Asp

Pro

Leu

Leu

gct
Ala
365
gtc
Val

aga
Arg

gg9
Gly

cta
Leu

gaa
Glu
445

gaa

Glu

aag
Lys

Gln
Thr
Glu

45
Arg
Ser
Thr
Ala
Gly

125

Gly

SUBSTITUTE SHEET (RULE 26)

gaa
Glu

gaa
Glu

gcg
Ala

cat
His

gat
Asp
430

ttt
Phe

agg
Arg

aat
Asn

DNA sequence

Asp
Asp

30
His
Leu
Leu
Asn
Asn
110

Lys

Lys

ata
Ile

tta
Leu

cat
His

agt
Ser
415

atg
Met

gag
Glu

ttg
Leu

agt
Ser

Lys

15
Gly
Met
Lys
Gln
Gly

95
Leu

Leu

Glu

PCT/EP01/12975

aca
Thr

gat
Asp

att
Ile
400

atg
Met

cgg
Arg

gtg
Val

agg
Arg

tgag

Tyr

Ser

Arg

Ser

Leu

80

Thr

Asp

Ile

Ala

1104

1152

1200

1248

1296

1344

1392

1441
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Thr

145

Glu

Phe

Leu

Glu

Thr

225

Arg

Thr

Asp

Ala

Asp

305

Lys

Trp

Ala

Ala

Phe

385

Leu

Gln

Lys

Ile

Met
465

130

Lys

Glu

Phe

Ala

Trp

210

Phe

Asn

Lys

Val

Val

290

Trp

Glu

Ile

Thr

Leu

370

Lys

Gly

Val

Leu

Arg

450

Glu

Lys
Tyxr
Tyr
Thr
195
Ala
Asn
Ser
Phe
Lys
275
Phe
Trp
Cys
Asp
Ala
355
Thr
Pro
Ile
His
Ala
435

Glu

Ile

Asp
Phe
Tyr
180

Ala

Arg

Ile

Arg
Glu
260
Asp
Gly
Leu
Lys
Glu
340
Ile
Gln
Tyr
Pro
Thr
420
Ile

Glu

Glu

Ser

Lys

165

Phe

Glu

Tyr

Glu

Asn

245

Asp

Ser

Leu

Ser

Thr

325

Phe

Ser

Arg

Asp

Ile

405

Gln

Asn

Asn

Lys

Gln

150

Thr

Ser

Asn

Asn

Ile

230

Ile

Tyr

Trp

Arg

Lys

310

Gly

Asp

Lys

Ile

Leu

390

Lys

Thr

Gln

Ala

Leu
470

135

Thr

His

Arg

Leu

Ala

215

Asp

Pro

Leu

Gln

Pro

295

Glu

Glu

Leu

Lys

Ser

375

Arg

Ala

Tyr

Ala

Lys

455

Lys

Ile

Lys

Thr

Ile

200

Ala

Leu

Thr

Val

Leu

280

Arg

Asn

Arg

Arg

Asp

360

Trp

His

Ala

Gln

Leu

440

Leu

Met

Gly

Arg

Gln

185

Asn

Arg

Ser

Asp

Thr

265

Trp

Glu

Ile

Gln

Asn

345

Lys

Trp

Ala

Ala

Arg

425

Thr

Gln

Glu

54

Asp
Thr
170
Arg
Ser
Ala
Gln
Ala
250
Arg
Arg
Ile
Asp
Ala
330
Pro
Thr
Phe
Trp
Asp
410
Trp
Lys

Ile

Ile

Leu

155

Thr

Tyr

Ile

Tle

Tyr

235

Glu

Gly

Trp

Phe

Leu

315

Leu

Lys

Asn

Arg

Ala

395

Asn

Phe

Arg

Glu

Ala
475

140

Leu

Lys

Thr

Glu

Ser

220

Ser

Ile

Asn

Thr

Ile

300

Thr

Pro

Tyr

His

Lys

380

Ile

Leu

Ser

Asn

Asn

460

Tyr

Glu
Ser
Asn
Gln
205
Ala
Lys
Leu

Gln

Tyr

285

Asn
Trp
Leu
Leu
Ala
365
Val
Arg
Gly
Leu
Glu
445

Glu

Lys

SUBSTITUTE SHEET (RULE 26)

Lys
Glu
Ser
190
Ile
Phe
Met
Ser
Val
270
Gly
Pro
Lys
His
Glu
350
Glu
Glu
Ala
His
Asp
430
Phe

Arg

Asn

Phe

His

175

Lys
Asp
Cys
Pro
Gly
255
Asn
Met
Asn
Val
Lys
335
Met
Ile
Leu
His
Ser
415
Met
Glu

Leu

Ser

PCT/EP01/12975

Ala
160
Thr
Asp
Lys
Ile‘
Asp
240
Ile
Glu
Leu
Ile
Asp
320
Glu
Leu
Thr
Asp
Ile
400
Met
Arg

Val

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

<220>
<223>

<220>
<221>
<222>

<400>

68
1029
DNA

Artificial Sequence

55

Description of Artificial Sequence: DNA sequence
coding for fusion protein

CDS

(1)..(1026)

68

atg ccc aag aag

Met P
1

tac g
Tyr G

aag c
Lys L

tta g

ro Lys

gg gat
ly Asp

ta gag
eu Glu
35

ct gac

Leu Ala Asp

50

ggg gat act
Gly Asp Thr

65

agc gga agc
Ser Gly Ser

ttg gtt gcc

Leu V

al Ala

ttc tac aac
Phe Tyr Asn

aag g

115

ac tac

Lys Asp Tyr

1

30

gca cag aag
Ala Gln Lys

145

atc ata cat
Ile Ile His

aag a

ag gcg

Lys Lys Ala

agg acg tta
Arg Thr Leu

195

tac cgt atc

Lys

tat
Tyr
20

tat
Tyr

gtc
Val

cce
Pro

ggt
Gly

aat
Asn
100

tat
Tyr

atc
Ile

gct
Ala

gat
Asp

aac
Asn
180

caa
Gln

gct

aag
Lys
5

att
Ile

gaa
Glu

gtt
Val

cta
Leu

ggt
Gly
85

ttg

Leu

ctc
Leu

aat
Asn

tac
Tyr

gaa
Glu
165

gct
Ala

tta
Leu

ctc

adg
Arg

tta
Leu

aac
Asn

gaa
Glu

caa
Gln
70

gga
Gly

cge
Arg

atg
Met

gct
Ala

cga
Arg
150

ttt
Phe

gat
Asp

gca
Ala

gag

aag
Lys

cgce
Arg

ggt
Gly

tca
Ser
55

gcg
Ala

aaa
Lys

caa
Gln

aac
Asn

ata
Ile
135

cte
Leu

gcg
Ala

atc
Ile

aaa
Lys

tecg

gtg
Val

gag
Glu

gag
Glu
40

tat
Tyr

gat
Asp

gag
Glu

tac
Tyr

gaa
Glu
120

tca
Ser

ttt
Phe

gat
Asp

tac
Tyr

gac
Asp
200

ggc

NLS-Ssv

acg aaa
Thr Lys
10

agg aaa
Arg Lys
25

gta aaa
Val Lys

cta aaa
Leu Lys

ccec ccec
Pro Pro

gga act
Gly Thr

90

gcg acg
Ala Thr
105

agg ggg
Arg Gly

aag ccg
Lys Pro

gca cgt
Ala Arg

aaa ata
Lys Ile
170

att cca
Ile Pro
185

tat agc
Tyr Ser

gtt agg,

gat

Asp.

999
Gly

gag
Glu

atg
Met

ggt
Gly
75

gaa

Glu

gac
Asp

ata
Ile

tat
Tyr

ttc
Phe
155

ttg
Leu

acg
Thr

gaa
Glu

ctg

aag
Lys

cgg
Arg

cgt
Arg

aaa
Lys
60

tte
Phe

cga
Arg

ggce
Gly

agc
Ser

aaa
Lys
140

tta
Leu

aaa
Lys

ttg
Leu

aac
Asn

agc

acg
Thr

tat
Tyr

tac
Tyr
45

tta
Leu

gag
Glu

cgt
Arg

aac
Asn

gaa
Glu
125

gag
Glu

gcg
Ala

gcg
Ala

gaa
Glu

gtc
Val
205

gaa

SUBSTITUTE SHEET (RULE 26)

cgt
Arg

tat

Tyzr’

30

gty
Val

agg
Gly

cce
Pro

aaa
Lys

ata
Ile
110

aaa

Lys

acg
Thr

tca
Ser

gta
Val

gag
Glu
190

tac
Tyr

ata

tat
Tyr
15

gtt
Val

ggt
Gly

gtc
Val

g99
Gly

ata
Ile
95

aag

Lys

act
Thx

aga
Arg

cgc
Arg

aag
Lys
175

ata
Ile

ttc
Phe

ctg

PCT/EP01/12975

aaa
Lys

tac
Tyr

cct
Pro

gta
Val

aca
Thr
80

gcg
Ala

gcg
Ala

gca
Ala

gac
Asp

aat
Asn
160

gtg
Val

aaa
Lys

atc
Ile

aaa

48

96

144

192

240

288

- 336

384

432

480

528

576

624

672
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Tyr Arg Ile Ala Leu Glu Ser Gly
10 215

2

gtg ctg aag gaa ccc gaa agg gac

Val L
225

tat ¢
Tyr P

cac a
His I

gac t

eu Lys Glu Pro Glu Arg Asp
230

cg ctt agt tgg act agg gga
ro Leu Ser Trp Thr Arg Gly
245

ta acg cct ctg aag aga gta
le Thr Pro Leu Lys Arg Val
260

tt gaa cga cgt cat aag gac

Asp Phe Glu Arg Arg His Lys Asp

275 280

aaa ttc gta gcg tct aag atg gct
Lys Phe Val Ala Ser Lys Met Ala

2

atc g

90 . 295

at ttt att caa ggg cgt aaa

Ile Asp Phe Ile Gln Gly Arg Lys

305

tac g
Tyr V

géa t
Glu T

<210>
<211>
<212>
<213>
<223>

<400>
Met P
1

Tyr G

Lys L

310

ta tecg cte ttc ggc ata gecg
al Ser Leu Phe Gly Ile Ala
325

gg cta aaa ggg gtc tga
rp Leu Lys Gly Val
340

69

342

PRT

Artificial Sequence
Description of Artificial
coding for fusion protein

69
ro Lys Lys Lys Arg Lys Val
5

ly Asp Tyr Ile Leu Arg Glu
20

eu Glu Tyr Glu Asn Gly Glu
35 40

Leu Ala Asp Val Val Glu Ser Tyr

50 55

Gly Asp Thr Pro Leu Gln Ala Asp

65

70

Ser Gly Ser Gly Gly Gly Lys Glu

Leu V

85

al Ala Asn Leu Arg Gln Tyr
100

Phe Tyr Asn Tyr Leu Met Asn Glu

115 120

Val

att
Ile

tat
Tyr

gag
Glu
265

gct
Ala

gag
Glu

ccg
Pro

aaa
Lys

Sequence:
NLS-

Thr
Arg

25
Val
Leu
Pro
Gly
Ala

105

Arg

56
Arg

tgc
Cys

aag
Lys
250

gtg
Val

ata
Ile

cta
Leu

aca
Thr

gag
Glu
330

Ssv
Lys

10
Lys
Lys
Lys
Pro
Thr

90

Thr

Gly

Leu

ggt
Gly
235

ggc
Gly

acg
Thr

gcg
Ala

agc
Ser

cge
Arg
315

caa
Gln

Asp
Gly
Glu
Met
Gly

75
Glu

Asp

Ile

Ser
220

aac

Asn

gtc
Val

aag
Lys

ata
Ile

gta
Val
300

gtt
Val

tat
Tyxr

Lys

Arg

Arg

Lys

60

Phe

Arg

Gly

Ser

Glu

gac
Asp

ttc
Phe

tgg
Trp

aag
Lys
285

ccg

Pro

tta
Leu

aaa
Lys

Thr

Tyr

Tyr

45

Leu

Glu

Arg

Asn

Glu
125

SUBSTITUTE SHEET (RULE 26)

Ile

gtc
Val

tat
Tyr

gca
Ala
270

tac

Tyr

tta
Leu

acg
Thr

aag
Lys

DNA sequence

Arg
Tyr

30
Val
Gly
Pro
Lys
Ile

110

Lys

Leu

tgt
Cys

gta
Val
255

ata
Ile

tte
Phe

gat
Asp

caa
Gln

tat
Tyr
335

Tyr

15
Val
Gly
Val
Gly
Ile

95

Lys

Thr

PCT/EP01/12975

Lys

tat
Tyr
240

ttc
Phe

gcg
Ala

cgce
Arg

att
Ile

cat
His
320

gcg
Ala

Lys

Tyr

Pro

Val

Thr

80

Ala

Ala

Ala

720

768

8l6

864

912

960

1008

1029
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Lys Asp

130

Tyr

Ala
145

Gln Lys

Ile Ile His

Lys Lys Ala

Thr Leu

195

Arg

Tyr Arg Ile

210

Val
225

Leu Lys

Tyr Pro Leu

His Ile Thr

Phe Glu

275

Asp

Phe
290

Lys Val

Ile
305

Asp Phe

Tyr Val Ser

Glu Trp Leu

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

70
3908
DNA

<220>
<223>
pBS-S

<400> 70

cacctaaatt
ctcatttttt
cgagataggg
ctccaacgte
accctaatca
gagccccega
gaaagcgaaa
caccacaccc
gcgcaactgt
agggggatgt
ttgtaaaacg
ccgcggtgge

Ile Asn

Ala Tyr

Ala

Arg

Ile
135

Ser

Leu Phe

150

Glu
165

Asp

Asn Ala

180

Gln Leu

Ala Leu

Glu Pro

Phe

Asp

Ala

Glu

Glu

Ala Asp

Ile Tyr

Lys Asp

200

Ser
215

Gly

Arg Asp

230

Ser Trp

245
Pro Leu
260

Arg Arg

Ala Ser

Ile Gln

Thr

Lys

His

Lys

Gly

Arg Gly

Arg Val

Lys Asp

280

Met
295

Ala

Arg Lys

310

Phe
325

Leu

Lys
340

Gly

SvV3

gtaagcgtta
aaccaatagg
ttgagtgttg
aaagggcgaa
agttttttgg
tttagagett
ggagcgggcg
gcecgegetta
tgggaagggce
gctgcaaggce
acggccagtyg
ggccgeccga

Gly

Ile Ala

Val

Artificial Sequence

atattttgtt
ccgaaatcgg
ttccagtttg
aaaccgtcta
ggtcgaggtg
gacggggaaa
ctagggcget
atgcgecget
gatcggtgeg
gattaagttg
aattgtaata
tatgacgaaa

57

Lys Pro Tyr

Ala Phe

155

Arg

Ile
170

Lys Leu

Ile
185

Pro Thr

Tyr Ser Glu

Val Arg Leu

Ile Gly

235

Cys

Tyr Lys Gly

250

Glu
265

Val Thr

Ala Ile Ala

Glu Leu Ser

Pro Thr Arg

315

Glu
330

Lys Gln

aaaattcgeg
caaaatccct
gaacaagagt
tcagggcgat
ccgtaaagca
gccggegaac
ggcaagtgta
acagggcgceg
ggcctetteg
ggtaacgcca
cgactcacta
gataagacgc

Lys Glu Thr

140

Leu Ala Ser

Lys Ala Val

Glu Glu

190

Leu

Val
205

Asn Tyr

Ser Glu Ile

220
Val

Asn Asp

Val Phe Tyr

Ala
270

Lys Trp

Ile Lys

285

Tyr

Val
300

Pro Leu

Val Leu Thr

Tyr Lys Lys

Description of Artificial Sequence: vector

ttaaattttt
tataaatcaa
ccactattaa
ggcccactac
ctaaatcgga
gtggcgagaa
gcggtcacyc
tcecattege
ctattacgce
gggttttcec
tagggcgaat
gttataaata

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

Arg Asp

Asn
160

Arg

Lys Val

175

Ile Lys

Phe Ile

Leu Lys

Cys Tyr

240

Val
255

Phe

Ile Ala

Phe Arg

Asp Ile

Gln His

320
Tyr Ala
335

gttaaatcag
aagaatagac
agaacgtgga
gtgaaccatc
accctaaagg
aggaagggaa
tgcgegtaac
cattcaggct
agctggecgaa
agtcacgacg
tggagctcca
cggggattat

60

120
180
240
300
360
420
480
540
600
660
720
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attttacgcg
gtaaaagagc
ttaggggteg
agcggaagcg
ttgcgecaat
agggggataa
gagacgagag
atcatacatg
gctgatatct
tatagcgaaa
gaaatactga
tatccgetta
ctgaagagag
gctatagega
ccgttagata
tacgtatege
ggggtctgac
ttcgagcecttg
aattccacac
gagctaactc
gtgccagcetg
ctctteeget
atcagctcac
gaacatgtga
gtttttcecat
gtggcgaaac
gcgcetctect
aagcgtggeg
ctccaagctg
taactategt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tcegategtt
gcataattct
aaccaagtca
acgggataat
ttcggggega
tcgtgeacce
aacaggaagg
catactcttce
atacatattt
aaaagtgc

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

71
3827
DNA

<220>
<223>

agaggaaagyg
gttacgtggg
taggggatac
gtggtggaaa
acgcgacgga
gcgaaaaaac
acgcacagaa
atgaatttgce
acattccaac
acgtctactt
aagtgctgaa
gttggactag
tagaggtgac
taaagtactt
ttatcgattt
tctteggecat
tcgagggggg
gcgtaatcat
aacatacgag
acattaattg
cattaatgaa
tectegetea
tcaaaggcgg
gcaaaaggcc
aggctcecgece
ccgacaggac
gttecgacce
ctttctcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaage
tctacggggt
ttatcaaaaa
taaagtatat
atctcagega
actacgatac
cgctcacegg
agtggtcctg
gtaagtagtt
gtgtcacgct
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgecgceccac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt

pBS-SSVv4

<400> 71

gcggtattat
tcctttaget
tcccectacaa
agagggaact
cggcaacata
tgcaaaggac
ggcttacega
ggataaaata
gttggaagag
catctaccgt
ggaacccgaa
gggatataag
gaagtgggca
ccgcaaattc
tattcaaggg
agcgaaagag
gcccggtacce
ggtcatagct
ccggaagceat
cgttgegete
tcggceccaacg
ctgactcget
taatacggtt
agcaaaaggc
ccectgacga
tataaagata
tgcecgettac
gctcacgetg
acgaaccccce
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggett
ctccagattt
caactttatc
cgccagttaa
cgtegtttgg
cceccecatgtt
agttggcecge
tgccatcegt
agtgtatgcg
atagcagaac
ggatcttace
cagcatcttt
caaaaaaggg
attattgaag
agaaaaataa

Artificial Segquence

58

gtttacaagc
gacgtecgttg
gcggatcccece
gaacgacgta
aaggcgttet
tacatcaatg
ctctttgcac
ttgaaagcgg
ataaaaagga
atcgctcteg
agggacattt
ggcgtettet
atagcggact
gtagcgtcta
cgtaaaccga
caatataaaa
cagettttgt
gtttecctgtg
aaagtgtaaa
actgcccget
cgcggggaga
gcgcteggte
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagcee
acacgactta
aggcggtget
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttecatce
accatctggce
atcagcaata
cgectecate
tagtttgege
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag
acaaataggg

tagagtatga
aatcatatct
ccggtttcega
aaatagcgtt
acaactatct
ctatatcaaa
gtttecttage
taaaggtgaa
cgttacaatt
agtcgggcegt
gcggtaacga
atgtattcca
ttgaacgacg
agatggctga
cacgcgtttt
agtatgcgga
tceetttagt
tgaaattgtt
gcctggggtyg
tteccagtegg
ggcggtttge
gtteggctge
tcaggggata
aaaaaggccg
aatcgacgct
cccectggaa
tcegectttce
agttcggtgt
gaccgctgeg
tcgecactgg
acagagttct
tgcgectectge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
ccecagtgctg
aaccagccag
cagtctatta
aacgttgttg
ttcagctceg
gcggttaget
ctcatggtta
tctgtgactg
tgctcttgee
ctcatcattg
tccagttcga
agcgtttetg
acacggaaat
ggttattgtc
gttccgegea

Description of Artificial Sequence: vector

PCT/EP01/12975

aaacggtgag
aaaaatgaaa
gcecegggaca
ggttgccaat
catgaacgaa
gccgtataaa
gtcacgcaat
gaaggcgaac
agcaaaagac
taggctgage
cgtcectgttat
cataacgccet
tcataaggac
gctaagcgta
aacgcaacat
atggctaaaa
gagggttaat
atccgetceac
cctaatgagt
gaaacctgtc
gtattgggeg
ggcgageggt
acgcaggaaa
cgttgectgge
caagtcagag
gctecctegt
tceettceggg
aggtcgtteg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagegg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactcccegt
caatgatacc
ccggaaggygce
attgttgceeg
ccattgctac
gttcccaacg
cctteggtcee
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagegg
catttccccg

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 .
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3908

cacctaaatt gtaagcgtta atattttgtt aaaattcgeg ttaaattttt gttaaatcag 60
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ctcatttttt
cgagataggy
ctccaacgte
accctaatca
gagccccecga
gaaagcgaaa
caccacaccc
gcgcaactgt
agggggatgt
ttgtaaaacg
ccgeggtgge
ttataaatac
agagtatgaa
atcatatcta
cggtttcgag
aatagcgttg
caactatctc
tatatcaaag
tttcttageg
aaaggtgaag
gttacaatta
gtcgggegtt
cggtaacgac
tgtattccac
tgaacgacgt
gatggctgag
acgcgtttta
gtatgcggaa
ccetttagtyg
gaaattgtta
cctggggtge
tccagtcggg
gcggtttgeg
tteggetgeg
caggggataa
aaaaggccgce
atcgacgctc
ccectggaag
ccgectttet
gttcggtgta
accgctgege
cgccactgge
cagagttctt
gcgctcetget
aaaccaccgce
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgccetg
ccagtgetge
accagccagc
agtctattaa
acgttgttge
tcagctceegg
cggttagecte
tcatggttat
ctgtgactgg
gctcttgecc
tcatcattgg
ccagttcgat
gcgtttctgg
cacggaaatg
gttattgtct
ttcecgegeac

aaccaatagg
ttgagtgttg
aaagggcgaa
agttttttgg
tttagagctt
ggagcgggcg
gcegegetta
tgggaagggce
gctgcaaggce
acggccagtg
ggccgecacca
ggggattata
aacggtgagg
aaaatgaaat
ccecgggacaa
gttgccaatt
atgaacgaaa
ccgtataaag
tcacgcaata
aaggcgaacg
gcaaaagact
aggctgagcg
gtctgttatt
ataacgcctce
cataaggacg
ctaagcgtac
acgcaacatt
tggctaaaag
agggttaatt
tcecgetceaca
ctaatgagtg
aaacctgtcg
tattgggecge
gcgagcggta
cgcaggaaag
gttgctggceyg
aagtcagagg
ctcectegtg
ccetteggga
ggtcgttege
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtageggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actcccegtce
aatgataccg
cggaagggcce
ttgttgeecgg
cattgctaca
ttceccaacga
ctteggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttccecega

ccgaaatcgg
ttccagtttg
aaaccgtcta
ggtcgaggtg
gacggggaaa
ctagggcgcet
atgcgceget
gatcggtgeg
gattaagttg
aattgtaata
tgcccaagaa
ttttacgega
taaaagagcg
taggggtegt
gcggaagcegg
tgcgccaata
gggggataag
agacgagaga
tcatacatga
ctgatatcta
atagcgaaaa
aaatactgaa
atccgcettag
tgaagagagt
ctatagcgat
cgttagatat
acgtatcget
gggtctgact
tcgagcttgg
attccacaca
agctaactca
tgcecagctge
tcttecegett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agcgtggege
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttce
tacatatttg
aaagtgc

59

caaaatccct
gaacaagagt
tcagggcgat
ccgtaaagca
gccggegaac
ggcaagtgta
acagggcgcyg
ggcctetteg
ggtaacgcca
cgactcacta
gaagaggaag
gaggaaaggyg
ttacgtgggt
aggggatact
tggtggaaaa
cgcgacggac
cgaaaaaact
cgcacagaag
tgaatttgceg
cattccaacg
cgtctactte
agtgctgaag
ttggactagg
agaggtgacg
aaagtacttc
tatcgatttt
cttcggecata
cgaggggggyg
cgtaatcatg
acatacgagc
cattaattge
attaatgaat
cctcgcectcac
caaaggcggt
caaaaggcca
ggctcecgece
cgacaggact
ttececgacect
tttctcatag
gctgtgtgcea
ttgagtccaa
ttagcagagce
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctecagcgat
ctacgatacg
gctcaccggce
gtggtecctgce
taagtagttc
tgtcacgcetce
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgegcecaca
aactctcaag
actgatctte
aaaatgccge
tttttcaata
aatgtattta

tataaatcaa
ccactattaa
ggceccactac
ctaaatcgga
gtggcgagaa
gcggtcacge
tececattege
ctattacgcc
gggttttcecc
tagggcgaat
gtgacgaaag
cggtattatg
cctttagctg
cccctacaag
gagggaactg
ggcaacataa
gcaaaggact
gcttaccgac
gataaaatat
ttggaagaga
atctaccgta
gaacccgaaa
ggatataagg
aagtgggcaa
cgcaaattcg
attcaagggce
gcgaaagagc
cceggtacce
gtcatagctg
cggaagcata
gttgcgctca
cggccaacgce
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgettace
ctcacgctgt
cgaacccccce
ccecggtaaga
gaggtatgta
aaggacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgcea
gccatcecgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagce
gaaaaataaa

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

aagaatagac
agaacgtgga
gtgaaccatc
accctaaagg
aggaagggaa
tgcgegtaac
cattcaggcet
agctggcgaa
agtcacgacg
tggagctcca
ataagacgcg
tttacaagct
acgtcgttga
cggatcccecee
aacgacgtaa
aggcgttcta
acatcaatgce
tctttgeacg
tgaaagcggt
taaaaaggac
tcgctctega
gggacatttg
gcgtcttcta
tagcggactt
tagcgtctaa
gtaaaccgac
aatataaaaa
agcttttgtt
tttecctgtgt
aagtgtaaag
ctgceegett
gcggggagag
cgctcggteg
tccacagaat
aggaaccgta
catcacaaaa
caggegttte
ggatacctgt
aggtatctca
gttcagceceg
cacgacttat
ggcggtgeta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatcecttt
tggtctgaca
cgttcatcca
ccatctggee
tcagcaataa
gcctecatce
agtttgcgcea
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtge
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg

120

180

240

300

360

420

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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
32490
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3927
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<210> 72
<211> 3351
<212> DNA

<213> Artificial Sequence

<220>

60

<223> Description of Artificial Sequence: vector

pBS-SSVs

<400> 72

cgacctcgag
tgcecgaagag
aatcgataat
agtactttat
tecacctctac
tagtccaact
tcagcacttt
gcttttgttce
ttcetgtgtg
agtgtaaagc
tgcecegettt
cggggagagyg
gcteggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttecc
gatacctgtc
ggtatctcag
ttcagccega
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggcce
cagcaataaa
cctccatcca
gtttgegcaa
tggectteatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
tttgttaaaa
aatcggcaaa
agtttggaac
cgtctatcag
gaggtgcegt
dggaaagccqg
ggcgetggea
gccgctacag
ggtgcgggec
aagttgggta
gtaatacgac
tagtggatcc

tcagacccct
cgatacgtaa
atctaacggt
cgctatageg
tctettcaga
aagcggataa
cagtatttcg
cctttagtga
aaattgttat
ctggggtgece
ccagtcggga
cggtttgegt
tcggetgegy
aggggataac
aaaggccgeg
tcgacgetcea
ccctggaagce
cgecetttcte
ttcggtgtag
ccgetgegee
gccactggea
agagttcttg
cgctectgcetg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgce
agttgcctga
cagtgctgca
ccagccagcc
gtctattaat
cgttgttgee
cagcteceggt
ggttagctce
catggttatg
tgtgactggt
ctettgeeeg
catcattgga
cagttcgatg
cgtttetggg
acggaaatgt
ttattgtctc
tccgegeaca
ttcgegttaa
atcccttata
aagagtccac
ggcgatggec
aaagcactaa
gcgaacgtgg
agtgtagcgg
ggcgcgtecc
tcttegetat
acgccagggt
tcactatagg
cccgggetge

tttagccatt
tgttgcgtta
acgcttagcet
teccttatgac
ggcgttatgt
taacagacgt
ctcagcctaa
gggttaattt
ccgctcacaa
taatgagtga
aacctgtegt
attgggcgcet
cgagcggtat
gcaggaaaga
ttgctggegt
agtcagaggt
tcectegtge
ccttecgggaa
gtcgttcget
ttatccggta
gcagccactg
aagtggtgge
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctcecegteg
atgataccgce
ggaagggccyg
tgttgceggg
attgctacag
tceccaacgat
ttecggtecte
gcagcactgce
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttccccgaa
atttttgtta
aatcaaaaga
tattaaagaa
cactacgtga
atcggaaccc
cgagaaagga
tcacgctgeg
attcgeccatt
tacgeccagcet
tttcccagte
gcgaattgga
aggaattcga

ccgcatactt
aaacgcgtgt
cagccatctt
gtcgttcaaa
ggaatacata
cgttaccgcea
cgcceccgactce
cgagcttgge
ttccacacaa
gctaactcac
gccagctgceca
cttccgette
cagctcacte
acatgtgagc
ttttccatag
ggcgaaaccce
gctctectgt
gcgtggeget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatctttte
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacyg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctet
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga
aagtgccacc
aatcagctca
atagaccgag
cgtggactce
accatcaccc
taaagggagc
agggaagaaa
cgtaaccacc
caggctgcge
ggcgaaaggg
acgacgttgt
gctcecaccge
tatcaagctt

tttatattgce
cggtttacgce
agacgctacg
gtccgectatt
gaagacgccc
aatgtcccett
gaggggggygc
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgectceact
aaaggcggta
aaaaggccag
gctcegeceec
gacaggacta
tcegaccetg
ttctcatage
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatce
tacgatacgg
ctcaccggcet
tggtcctgea
aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgecacat
actctcaagg
ctgatcttca
aaatgccgea
ttttcaatat
atgtatttag
taaattgtaa
ttttttaacc
atagggttga
aacgtcaaag
taatcaagtt
ccccgattta
gcgaaaggag
acacccgccg
aactgttggg
ggatgtgctg
aaaacgacgg
ggtggcggcee
atcgataccg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tectttegeta
ccttgaataa
aatttgcgga
gcccactteg
ttatatccce
tcgggttect
ccggtaccca
tcatagetgt
ggaagcataa
ttgcgcetcac
ggccaacgcg
gactcgctge
atacggttat
caaaaggcca

cctgacgage:

taaagatacc
ccgcttacceg
tcacgctgta
gaaccccceg
ccggtaagac
aggtatgtag
aggacagtat
agctcttgat
cagattacgce
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt
ttggcegeag
ccatccgtaa
tgtatgcgge
agcagaactt
atcttaccecge
gcatctttta
aaaaagggaa
tattgaagca
aaaaataaac
gcgttaatat
aataggccga
gtgttgttce
ggcgaaaaac
ttttggggtc
gagcttgacg
cgggegetag
cgcttaatge
aagggcgatc
caaggcgatt
ccagtgaatt
gctctagaac
t

60
120
180
240
300
360
420
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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3351



10

15

20

25

30

35

40

45

50

55

60

65

WO 02/38613

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

73
5730
DNA

<220>
<223>

pCMVC31 (NNLS)

<400> 73
aaacagtccg

tagtaatcaa

cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
attaatacga
tgagtactcce
cgaggaggat
ctggtcagaa
gccatacact
cagggcggec
gtggacacgt
gcaagcccag
gtcgagegeg
tcggegtteg
gggcggctea
gacgcgattc
gaaggcgtcet
gcgtcgceaca
cgcgaattgg
acgaaggaga
tcgaccactce
cgtgagatca
ccgggcagcea
gagacgattg
cttecgggace
ggcacgccga
ccggtegage
tggttggacg
atggacaagc
atcaaggact
cacgaaggca
ttcaacaaga
gcccgacget
gttgcggage
ggcgegtacyg
ctceggeage
ctteceettg
tggtggggge
atcgttgtca
tcgatcacgt
gaagacgtag
tcattatttt
agaatgaggc
cagaatgacc
aattcactgg
aatcgccettg
gatcgececett
ctecttacge
tctgatgeeg

atgtacgggce
ttacggggtc
atggccegcec
ttcecatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctct
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacat
gcaccatgcc
acgcgggtge
cgacacagcg
acgggggceceg
ggacggcgga
acatgatcat
cgattgtctce
tceggeaggyg
aagaatcttc
gcgggtacgt
tcacgecgcaa
cccttacegg
agacgcacaa
tcacggggcet
ggaagaagac
cgcegtattge
ccacgaagat
ttgattgecgg
gcagggggeyg
tgtactgcga
cttaccgctg
cgtgcaacgt
tcaggcacgc
tcggcaagct
gcgccgacgce
acggaccegt
aaggggcgga
accaatggtt
gcgegtcecagt
cgaagtcgac
gggcgaagcc
cggegtagge
caatagatct
gcggccaagg

ttgggggagyg
cecgtcegtttt

cagcacatcc
cccaacagtt
atctgtgegg
catagttaag

Artificial Sequence

cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
cgggcatgac
cctggeccege
ttttgttgtc
tgacatccac
caagaagaag
ttacgaccgt
tagcgecaac
gttcaggttc
gcgceeggag
tgtctatgac
ggaattgctce
aaacgtcatg
gctgaagtcyg
cggcgggaayg
cggccgaatg
acccttcgag
acaccttccc
ttgtaagcge
cgcttcaage
gggcttcgee
tgagggttac
accgatcatc
cggcaagggg
gtgtggcgcee
ccgtegeegg
cagcatggeg
cgaaggcgac
cactgaggcg
cctgaacgee
tggcaggaag
agagcggctt
ccccgaagac
agacgacaag
tacgggcagy
gccgaccgac
ggcgeececggg
gtgtgttggt
gggaggggga
gggaggccag
acaacgtcgt
ccetttegee
gcgcagcectg
tatttcacac
ccagccccega

61

cgttgacatt
agcccatata
cccaacgacce
gggactttcc
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggceg
agagaaccca
gctgactcta
ttctgcgceta
ggtgatgcet
aagcttgagg
tttgecttte
aggaaggtga
cagtecgegeg
gaagacaagg
gtcgggecatt
ttcgaacgca
gtgtcgecget
gecctgggeg
gacctgatte
gcgaagattc
gcgecttacg
gtcaatgtcg
ttcgageeeg
ttcaageccgg
atggacgctg
gcctgggace
gctgaggtga
cgcattcagce
gagcccgcetg
ctttceceggy
gtcatgactt
aaggtggtcg
gcactcgaca
gaagagacgt
cctgagaaga
cttgaagagc
cacttccgga
gccgaacttg
gccgacgcetg
cgegtgtteg
gggcagggaa
gacgacgaag
ctcgagatce
tttttgtgtg
ggccagaatg
aatgaggcgce
gactgggaaa
agctggcgta
aatggcgaat
cgecatatggt
cacccgccaa

Description of Artificial Sequence: vector

gattattgac
tggagttccg
ccecgeececatt
attgacgtca
atcatatgcc
atgcccagta
tecgetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gacttaatta
agattgtcag
ttgagggtgg
tgtggcagge
tcteccacagg
cacaaggggt
agcgcgagaa
cggccgacct
tcagcgaage
tcetgaacga
tctegegect
tgacgattgt
acctgattat
tcgacacgaa
gcttcgaget
tcatcaacaa
acgtaatccg
gcagtcaagc
acgccgtgece
cggcaaccgt
tctacaagaa
gcgacccgat
agtggtatga
ggcaagccat
cgaagcgcgyg
acccgtecge
agttcgttge
tggcgettet
gcggecgaacg
tgtacgaaga
agcaacaggc
aagccgeccga
acccgaccgd
tcgggetcett
cgcccatcga
acgacgccca
aggcgcggat
cettggggga
accttggggyg
gceccecegggt
accctggegt
atagcgaaga
ggcgectgat
gcactctcag
cacccgctga

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
agegttgggg
tttccaaaaa
ccgegtcceat
ttgagatctg
tgtccactce
tgtgaccggg
ttcgagegea
tcagcgcecgaa
gccgggeacy
atgccgegece
gaaggtcatg
tteccacteag
gcggctegac
gaaccttcag
tgtttcggag
gcttgegeac
gtggtggtgg
cgccattcac
gacccgggge
tatgcgaatc
gaagccggac
cacgctcegg
gcttcaggeg
tctgtececgee
ggaagaatcg
acctgggcag
ggaacgcatc
gtgggaagce
ggcgaacctt
ccgcgcggea
agcgctgacg
agcceccgaag
ccctaagteg
cgtagacaag
gaagcgcget
ggacggcacy
caataaaaga
gggggaggcc
agggggaggc
accgagctcg
tacccaactt
ggcccgcace
geggtatttt
tacaatctge
cgcgecctga

60
120
180
240
300
360
420
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
2640
2700
2760
2820
2880
2940
3000
3060
3120

3180

3240
3300
3360
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cgggcettgtce
atgtgtcaga
cgcctatttt
tttcggggaa
tatccgectca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgcetg
ggaggaccga
gatcgttggg
cctgtagcaa
tceceggeaac
tcggccectte
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttccecgaag
cgcacgaggg
cacctctgac
aacgccagca
ttctttcctyg
gataccgcte
gagcgcccaa
cacgacaggt
ctcactcatt
attgtgagceg
gceccecgggeta

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

74
4886
DNA

<220>
<223>

<400> 74

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggce
ctccaccccea
aaatgtcgta
gtctatataa
attaatacga
tgagtactecce
cgaggaggat
ctggtcagaa

tgctceegge
ggttttcacc
tataggttaa
atgtgcgcegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggety
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagce
tcaagaactc
ctgccagtgg
aggcgceageg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgteg
acgcggectt
cgttatcccce
gccgecagecg
tacgcaaacc
ttceccgactg
aggcacccca
gataacaatt
gcttgeatge

SSsV

atgtacgggc
ttacggggte
atggeccgece
ttccecatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctcet
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct

atccgcettac
gtcatcaccg
tgtcatgata
aacccctatt
accctgataa
tgtcgecett
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgcttttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttegttc
tttttttetyg
ttgtttgeceg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag
gcetcteece
gaaagcgggce
ggctttacac
tcacacagga
ctgcaggttt

Artificial Sequence

cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggcce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
cgggcatgac
cctggecege
ttttgttgte

62
agacaagctg
aaacgcgcga
ataatggttt
tgtttatttt
atgcttcaat
attccectttt
gtaaaagatg
agcggtaaga
aaagttctge
cgccgeatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccyg
acggggggtt
ctacagcgtg
ccggtaagceg
tggtatcttt
tgctcgtcag
ctggcetttt
gataaccgta
cgcagegagt
gcgegttgge
agtgagcgcea
tttatgecttc
aacagctatg

cgttgacatt
agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggecacc
caaatgggcg
agagaaccca
gctgactcta
ttctgcgeta
ggtgatgcct
aagcttgagg

tgaccgtctce
gacgaaaggg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tecttgagag
tatgtggcge
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
ccegtategt
agatcgctga
catatatact
teetttttga
cagaccccgt
gctgcttgea
taccaactct
ttctagtgta
tcgctetget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgyg
atagtcctgt
gggggcggag
gctggecttt
ttaccgecett
cagtgagcga
cgattcatta
acgcaattaa
cggctcgtat
accatgatta

Description of Artificial Sequence: vector
pCMV-

gattattgac
tggagttccg
ccecgeccatt
attgacgtca
atcatatgcc
atgcccagta
tecgetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gacttaatta
agattgtcag
ttgagggtgg
tgtggcagge

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

cgggagctge
cctegtgata
aggtggcact
ttcaaatatg
aaggaagagt
ttgccttect
gttgggtgca
ttttegecce
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgectt
caccacgatg
tactctaget
acttctgcege
gegtgggtet
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttcecgaag
gccgtagtta
aatcctgtta
aagacgatag
gcececagettg
aagcgccacg
aacaggagag
cgggtttege
cctatggaaa
tgctcacatg
tgagtgagct
ggaagcggaa
atgcagctgg
tgtgagttag
gttgtgtgga
cgccaagcta

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
agcgttgggg
tttccaaaaa
ccgegtceceat
ttgagatctg

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5730

60

120
180
240
300
360
420
480
540
600
660
720
780
840
%00
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gccatacact
cagggcggece
tacgcgagag
aagagcgtta
gggtcgtagg
gaagcggtgg
gccaatacgce
ggataagcga
cgagagacgc
tacatgatga
atatctacat
gcgaaaacgt
tactgaaagt
cgcttagttg
agagagtaga
tagcgataaa
tagatattat
tatcgctett
tctgactcga
tattttcaat
tgaggcgegg
atgaccttgg
cactggcecgt
gccttgecage
gcecttececa
ttacgcatct
atgccgcecata
cttgtctget
gtcagaggtt
tatttttata
ggggaaatgt
cgctcatgag
gtattcaaca
ttgctcacce
tgggttacat
aacgttttcc
ttgacgccgg
agtactcacc
gtgctgceat
gaccgaagga
gttgggaacc
tagcaatggc
ggcaacaatt
cccttecgge
gtatcattgc
cggggagtca
tgattaagca
aacttcattt
aaatccctta
gatcttcttg
cgctaccage
ctggcttcag
accacttcaa
tggctgcetge
cggataaggc
gaacgaccta
Ccgaagggag
cgagggagct
tctgacttga
ccagcaacgce
ttcetgegtt
ccgetegeeg
gcccaatacg
acaggtttce
ctcattagge
tgagcggata
gggctagett

tgagtgacat
gcccgatatg
gaaagggcgyg
cgtgggtccet
ggatactccc
tggaaaagag
gacggacggce
aaaaactgca
acagaaggct
atttgcggat
tccaacgttyg
ctacttcatc
gctgaaggaa
gactagggga
ggtgacgaag
gtacttccge
cgattttatt
cggcatagcg
gggggggcecc
agatctgtgt
ccaaggggga

gggaggggga
cgttttacaa

acatccccct
acagttgcgce
gtgcggtatt
gttaagccag
ccecggeatce
ttcaccgtca
ggttaatgtc
gcgcggaacce
acaataaccc
tttecegtgte
agaaacgctg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccgct
ggagctgaat
aacaacgttg
aatagactgg
tggctggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggcgat
gcagcggtcg
caccgaactg
aaaggcggac
tccaggggga
gcgtegattt
ggccttttta
atccectgat
cagccgaacyg
caaaccgect
cgactggaaa
accccaggcet
acaatttcac
gcatgccectge

tgacatccac
acgaaagata
tattatgttt
ttagctgacg
ctacaagcgg
ggaactgaac
aacataaagg
aaggactaca
taccgactct
aaaatattga
gaagagataa
taccgtatcg
cccgaaaggyg
tataagggceg
tgggcaatag
aaattcgtag
caagggcgta
aaagagcaat
gtcgaccteg
gttggttttt
gggggaggcec
ggccagaatg
cgtcgtgact
ttcgccaget
agcctgaatg
tcacaccgcea
cccegacace
gcttacagac
tcaccgaaac
atgataataa
cctatttgtt
tgataaatgc
gcecettatte
gtgaaagtaa
ctcaacagcg
acttttaaag
ctecggtcgee
aagcatctta
gataacactg
tttttgcaca
gaagccatac
cgcaaactat
atggaggcgg
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tcgttccact
tttetgegeg
ttgccggate
ataccaaata
gcaccgccta
aagtcgtgte
ggctgaacgyg
agatacctac
aggtatccgg
aacgcctggt
ttgtgatgcet
cggttcctgg
tctgtggata
accgagcgca
ctceccgege
gcgggeagtg
ttacacttta
acaggaaaca
aggttt

63
tttgectttce
agacgcgtta
acaagctaga
tcgttgaate
atcceccegg
gacgtaaaat
cgttctacaa
tcaatgctat
ttgcacgttt
aagcggtaaa
aaaggacgtt
ctctecgagte
acatttgcgg
tcttetatgt
cggactttga
cgtctaagat
aaccgacacg
ataaaaagta
agatccagge
tgtgtgcctt
agaatgacct
aggcgcgecce
gggaaaaccc
ggcgtaatag
gcgaatggceg
tatggtgcac
cgccaacacce
aagctgtgac
gcgcgagacg
tggtttctta
tatttttcta
ttcaataata
ccttttttge
aagatgctga
gtaagatcct
ttctgctatg
gcatacacta
cggatggcat
cggccaactt
acatggggga
caaacgacga
taactggcga
ataaagttgc
aatctggagc
agcccteeceg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga
taatctgctg
aagagctacc
ctgtccttet
catacctcge
ttaccgggtt
ggggttcgtg
agcgtgaget
taagcggeag
atctttatag
cgtcaggggyg
ccttttgetg
accgtattac
gcgagtcagt
gttggecgat
agcgcaacgce
tgctteegge
gctatgacca

tctccacagg
taaatacggg
gtatgaaaac
atatctaaaa
tttcgagcecece
agcegttggtt
ctatctcatg
atcaaagccg
cttagcgtca
ggtgaagaag
acaattagca
gggcgttagg
taacgacgtc
attccacata
acgacgtcat
ggctgagcta
cgttttaacg
tgcggaatgg
gcggatcaat
9999929999

tgggggaggg
ccgggtacceg

tggcgttace
cgaagaggcc
cctgatgcgg
tctcagtaca
cgctgacgeg
cgtctecggg
aaagggcctc
gacgtcaggt
aatacattca
ttgaaaaagg
ggcattttgce
agatcagttg
tgagagtttt
tggcgeggta
ttctecagaat
gacagtaaga
acttctgaca
tcatgtaact
gcgtgacacce
actacttact
aggaccactt
cggtgagcgt
tatcgtagtt
cgctgagata
tatactttag
ttttgataat
cceccegtagaa
cttgcaaaca
aactcttttt
agtgtagccg
tctgctaate
ggactcaaga
cacacagccce
atgagaaagc
ggtcggaaca
tcectgteggg
gcggagccta
gcecttttget
cgectttgag
gagcgaggaa
tcattaatgce
aattaatgtg
tegtatgttg
tgattacgce

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tgtccactcc
gattatattt
ggtgaggtaa
atgaaattag
gggacaagcg
gccaatttge
aacgaaaggg
tataaagaga
cgcaatatca
gcgaacgctg
aaagactata
ctgagcgaaa
tgttattatc
acgcctctga
aaggacgcta
agcgtaccgt
caacattacg
ctaaaagggg
aaaagatcat
gaggccagaa
ggaggccaga
agctcgaatt
caacttaatc
cgcaccgate
tattttctcce
atctgctetg
ccctgacggg
agctgcatgt
gtgatacgce
ggcacttttc
aatatgtatc
aagagtatga
cttcectgttt
ggtgcacgag
cgccccgaag
ttatccegta
gacttggttyg
gaattatgca
acgatcggag
cgccttgatce
acgatgcctg
ctagcttcce
ctgcgetegg
gggtctcgeg
atctacacga
ggtgcctcac
attgatttaa
ctcatgacca
aagatcaaag
aaaaaaccac
ccgaaggtaa
tagttaggcce
ctgttaccag
cgatagttac
agcttggage
gccacgette
ggagagcgca
tttcgcecace
tggaaaaacg
cacatgttect
tgagctgata
gcggaagage
agctggcacg
agttagctca
tgtggaattg
aagctagceccee

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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4886
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<210>
<211>
<212>
<213>

75
4905
DNA

<220>
<223>

<400> 75

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttgge
ctccaccceca
aaatgtcgta
gtctatataa
attaatacga
tgagtactcc
cgaggaggat
ctggtcagaa
gccatacact
cagggcggcece
aaatacgggg
tatgaaaacg
tatctaaaaa
ttcgagcceceg
gcgttggttg
tatctcatga
tcaaagcegt
ttagcgtcac
gtgaagaagg
caattagcaa
ggcgttagge
aacgacgtct
ttccacataa
cgacgtcata
gctgagctaa
gttttaacgc
gcggaatgge
cggatcaata
9999a99999
9999929999
cgggtaccga
ggcgttacce
gaagaggccce
ctgatgcggt
ctcagtacaa
gctgacgege
gtctccggga
aagggcctcg
acgtcaggtg
atacattcaa
tgaaaaagga
gcattttgcec
gatcagttgg
gagagttttc
ggcgcggtat
tctcagaatg
acagtaagag
cttctgacaa

SSV (NNLS)

atgtacgggc
ttacggggtc
atggccegee
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactcecge
gcagagctct
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacat
gcaccatgcc
attatatttt
gtgaggtaaa
tgaaattagg
ggacaagcgg
ccaatttgcg
acgaaagggg
ataaagagac
gcaatatcat
cgaacgctga
aagactatag
tgagcgaaat
gttattatcc
cgectcetgaa
aggacgctat
gcgtacecgtt
aacattacgt
taaaaggggt
aaagatcatt
aggccagaat
gaggccagaa
gctcgaatte
aacttaatcg
gcaccgatcg
attttctect
tctgctctga
cctgacgggc
gctgcatgtg
tgatacgcct
gcacttttcg
atatgtatcc
agagtatgag
ttectgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg

Artificial Sequence

cagatatacg
attagttcat
tggctgaccyg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggegtgga
tgggagtttg
ccecattgacg
ctggctaact
ggagacccaa
cgggcatgac
cctggeeege
ttttgttgte
tgacatccac
caagaagaag
acgcgagagg
agagcgttac
ggtcgtaggy
aagcggtggt
ccaatacgcg
gataagcgaa
gagagacgca
acatgatgaa
tatctacatt
cgaaaacgtc
actgaaagtg
gcttagttgg
gagagtagag
agcgataaag
agatattatc
atcgctctte
ctgactcgag
attttcaata
gaggcgcegge
tgaccttggg
actggeccgtce
ccttgecagcea
ccctteccaa
tacgcatctg
tgcecgecatag
ttgtectgete
tcagaggttt
atttttatag
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag

64

cgttgacatt
agcccatata
cccaacgace
gggactttce
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggcace
caaatgggcg
agagaaccca
gctgactcta
ttctgegeta
ggtgatgect
aagcttgagg
tttgectttce
aggaaggtga
aaagggcggt
gtgggtcctt
gatactccece
ggaaaagagg

acggacggca
aaaactgcaa

cagaaggctt
tttgcecggata

ccaacgttgg.

tacttcatct
ctgaaggaac
actaggggat
gtgacgaagt
tacttcecgea
gattttattc
ggcatagcga
ggggggcccg
gatctgtgtg
caagggggag
ggagggggag
gttttacaac
catcccecett
cagttgcgea
tgcggtattt
ttaagccagce
ccggcecatcecg
tcaccgtcat
gttaatgtca
cgcggaacce
caataaccct
ttcegtgteg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgcett

Description of Artificial Sequence: vector
pCMV-

gattattgac
tggagttccg
ccecgeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gacttaatta
agattgtcag
ttgagggtygg
tgtggcaggce
tctccacagg
cgaaagataa
attatgttta
tagctgacgt
tacaagcgga
gaactgaacg
acataaaggc
aggactacat
accgactctt
aaatattgaa
aagagataaa
accgtatcge
ccgaaaggga
ataagggcgt
gggcaatage
aattcgtagc
aagggcgtaa
aagagcaata
tcgacctcga
ttggtttttt
ggggaggcca
gccagaatga
gtcgtgactg
tcgecagetg
gcctgaatgg
cacaccgcat
ccecgacaccce
cttacagaca
caccgaaacg
tgataataat
ctatttgttt
gataaatgct
cccttattcce
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtegecg
agcatcttac
ataacactgce
ttttgcacaa

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgcce
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
agcgttgggyg
tttccaaaaa
ccgegtceceat
ttgagatctg
tgtccactcc
gacgcgttat
caagctagag
cgttgaatca
tccececggt
acgtaaaata
gttctacaac
caatgctata
tgcacgtttc
agcggtaaag
aaggacgtta
tctegagteg
catttgcggt
cttctatgta
ggactttgaa
gtctaagatg
accgacacgc
taaaaagtat
gatccaggcg
gtgtgccttg
gaatgacctt
ggcgcgecece
ggaaaaccct
gcgtaatagce
cgaatggege
atggtgcact
gccaacaccc
agctgtgacc
cgcgagacga
ggtttcttag
atttttctaa
tcaataatat
cttttttgeg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg
ggccaactta

catgggggat

60
120

180

240

300

360

420

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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
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catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
ccegtagaaa
ttgcaaacaa
actcttttte
gtgtagcegt
ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtegggt
cggagcectat
ccttttgete
gcctttgagt
agcgaggaag
cattaatgca
attaatgtga
cgtatgttgt
gattacgcca

<210> 76
<211> 5290
<212> DNA

gccttgatceg
cgatgcectgt
tagctteceg
tgcgctegge
ggtctcgegyg
tctacacgac
gtgcctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggageg
ccacgcttece
gagagcgcac
ttcgecaccet
ggaaaaacgc
acatgttctt
gagctgatac
cggaagagceg
gctggcacga
gttagctcac
gtggaattgt
agctagcccg

ttgggaaccyg
agcaatggca
gcaacaatta
ccttecgget
tatcattgca
ggggagtcag
gattaagcat
acttcatttt
aatcccttaa
atcttcttga
gctaccagcg
tggcttcage
ccacttcaag
ggctgctgece
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgcg
tecectgegtta
cgctegeege
cccaatacgce
caggtttece
tecattaggca
gagcggataa
ggctagcttg

<213> Artificial Sequence

<220>

65
gagctgaatg
acaacgttgce
atagactgga
ggctggttta
gcactgggge
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcggtegyg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac
tccectgatt
agccgaacga
aaaccgcctc
gactggaaag
ccccaggett
caatttcaca
catgcctgca

aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
ggatctaggt
cgttccactg
ttctgegegt
tgccggatca
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatcecggt
acgcctggta
tgtgatgcte
ggttcctgge
ctgtggataa
ccgagcgceag
tccecegegeg
cgggcagtga
tacactttat
caggaaacag
ggttt

<223> Description of Artificial Sequence: vector

pCMVXisA

<400> 76

agtcecgatgt
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
atacgactca
tactccctcet
gaggatttga
tcagaaaaga
tacacttgag
gcggcegecce
agagccactc
aagagaacac
gtctgcaaag
gttaccaatt
cagcttgaat
attaggtaaa
agccactaaa
ttttaaaacc
cacccaacga
tgagcaaatc
cataacattc

acgggccaga
ggggtcatta
ccegectgge
catagtaacg
tgeccecacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctecegcecca
agctctctgg
ctatagggag
caaaagcggg
tattcacctg
caatcttttt
tgacattgac
gatatgcaaa
tcatctaccg
atgagaacaa
acgaaagtct
aaacctggag
atccctgeaa
ttaatcgcte
aaagattcac
cataaacgca
tataccaatt
gataaagaat
aatatagaaa

tatacgegtt
gttcatagcc
tgaccgcceca
ccaataggga
gcagtacatc
tggcecgecet
atctacgtat
cgtggatage
agtttgtttt
ttgacgcaaa
ctaactagag
acccaagctg
catgacttct
gcecegeggtyg
gttgtcaagc
atccactttg
atcagggtca
acggcagttt
aagtactaca
cagttcgaga
ataaggacac
acttggatgg
ggaaaacctt
aaacaatagg
ccactaaaag
ccaaagattt
gggcgagata
ttgatttgte

gacattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcge
ggtttgactc
ggcaccaaaa
tgggcggtag
aacccactgc
actctagact
gcgctaagat
atgcctttga
ttgaggtgtg
cctttetcte
agacaaatat
tcteggetcea
agacctagac
atctaacgga
caacggtaca
actgaagacg
tgaatggaat
tgatttacta
cgaacatacc
agcaacggcg
taatgecegee
ccagtattcc

attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgyg
ttactggctt
taattaagcg
tgtcagttte
gggtggccge
gcaggcttga
cacaggtgtc
caacaagcct
agtctgcaag
aaggtaaatc
agtctgcaat
ggcagaaagc
gctgaggaag
gataaatatt
gaaaaatttg
tttttttact
gaaaatctca
agagccatat
aaaatgcctg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

aaacgacgad
aactggcgaa
taaagttgca
atctggagcec
gcccteecgt
tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctge
agagctacca
tgtccttcta
atacctcget
taccgggttg
gggttcgtge
gcgtgagceta
aagcggcagyg
tetttatagt

gtcagggggy
cttttgctgg

dcgtattacce

cgagtcagtg
ttggcecgatt
gcgcaacgca
gcttecegget
ctatgaccat

tattaatagt
acataactta
tcaataatga
gtggactatt
acgccccecta
accttatggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
atcgaaatta
ttggggtgag
caaaaacgag
gtccatctgg
gatctggcca
cactcccagg
ttgcagactt
cacagcagca
tgcgtttgaa
tacgagcaac
aatacaatct
aagcttatga
taggcaaaga
cagaagagta
atttttcceg
tcaattcaat
cagctttttg
atcgcaattc

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800 -
4860
4905

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200.
1260
1320
1380
1440
1500
1560
1620
1680
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gcgcaacatc
agttaccaga
gacatatgga
tattgattgg
taaaactggt
aagaaatccg
tcatgctgaa
agattttaaa
accaatcaaa
tecagegetgg
gaatgaattt
gaggatggaa
gtcgaccteg
gttggttttt
gggggaggcec
ggccagaatg
cgtcgtgact
ttcgcecaget
agcctgaatg
tcacaccgea
cceccgacace
gcttacagac
tcaccgaaac
atgataataa
cctatttgtt
tgataaatgce
gcecttatte
gtgaaagtaa
ctcaacagcg
acttttaaag
ctcggtegee
aagcatctta
gataacactg
tttttgcaca
gaagccatac
cgcaaactat
atggaggcgg
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tcgtteecact
tttetgegeg
ttgccggatc
ataccaaata
gcaccgccta
aagtcgtgtc
ggctgaacgg
agatacctac
aggtatccgg
aacgcctggt
ttgtgatgcet
cggttcetgg
tctgtggata
accgagcgcea
ctceeccgege
gcgggcagtg
ttacacttta
acaggaaaca
aggtttaaac

<210> 77
<211> 5309
<212> DNA

cccacagatg
ggaaatcaag
atgttagcag
tggttaageca
gaaagacaag
aaatatttag
ataacagcct
ccctatgatt
gcggeggetg
ttctegetag
gaggtgatta
attgagaagt
agatccaggce
tgtgtgccett
agaatgacct
aggcgcegecc
gggaaaaccc
ggcgtaatag
gcgaatggeg
tatggtgcac
cgccaacacc
aagctgtgac
gcgcgagacg
tggtttctta
tatttttcta
ttcaataata
ccttttttge
aagatgctga
gtaagatcct
ttctgetatg
gcatacacta
cggatggcat
cggccaactt
acatggggga
caaacgacga
taactggcga
ataaagttgc
aatctggagce
agccctceceg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga
taatctgctyg
aagagctacc
ctgtcecttet
catacctcgce
ttaccgggtt
ggggttegtg
agcgtgagcet
taagcggcag
atctttatag
cgtcaggggyg
ccttttgetg
accgtattac
gcgagtcecagt
gttggcegat
agcgcaacgce
tgcttcegge
gctatgacca

cagaaatact
ttaatgaaga
tttttggttt
aagagaatat
cattaccctt
aaatgctgge
taactcagceg
tacgtcacge
ataatttggg
atatgcggaa
gggaggagaa
taaagatgga
gcggatcaat
g99999a9999

tgggggagygg
ccgggtacceg

tggcgttacc
cgaagaggcc
cctgatgcgg
tctcagtaca
cgctgacgeg
cgtcteceggg
aaagggcctce
gacgtcaggt
aatacattca
ttgaaaaagg
ggcattttge
agatcagttg
tgagagtttt
tggcgcggta
ttctcagaat
gacagtaaga
acttctgaca
tcatgtaact
gcgtgacacc
actacttact
aggaccactt
cggtgagcegt
tatcgtagtt
cgctgagata
tatactttag
ttttgataat
cceccgtagaa
cttgcaaaca
aactcttttt
agtgtagcceg
tctgcectaatc
ggactcaaga
cacacagccce
atgagaaagc
ggtcggaaca
tectgteggg
gcggagcecta
gcecttttget
cgcctttgag
gagcgaggaa
tcattaatge
aattaatgtg
tcgtatgttg
tgattacgce

<213> Artificial Sequence

66

atcaggaatt
tgtaaaagat
acgccccagg
agacctcaca
acataaagaa
aacagcaatt
tattagttgg
ctgggcaatt
gcatagtatg
gttagcgatt
tgctaaattg
aatagcttat
aaaagatcat
gaggccagaa
ggaggccaga
agctcgaatt
caacttaatc
cgcaccgatce
tattttctee
atctgctctg
ccectgacggg
agctgcatgt
gtgatacgcc
ggcacttttc
aatatgtatc
aagagtatga
cttectgttt
ggtgcacgag
cgccecgaag
ttatcccgta
gacttggttg
gaattatgca
acgatcggag
cgccttgatce
acgatgcctg
ctagcttcce
ctgcgcetegg
gggtctcgeyg
atctacacga
ggtgcctcac
attgatttaa
ctcatgacca
aagatcaaag
aaaaaaccac
ccgaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggagce
gccacgcttce
ggagagcgca
tttcgccace
tggaaaaacg
cacatgttct
tgagctgata
gcggaagagc
agctggcacg
agttagctca
tgtggaattg
aagctagecce

accaaatttg
agctggcaac
gaaattttta
tggaaagtag
tggattgatg
agtaaaaaag
tggtttcgga
agagcgcata
caggttcata
aatcaggctt
cagatagaaa
aagaatagtt
tattttcaat
tgaggcgagg
atgaccttgg
cactggcegt
gcecttgecage
gcectteccea
ttacgcatct
atgccgcata
cttgtctgcet
gtcagaggtt
tatttttata
ggggaaatgt
cgctcatgag
gtattcaaca
ttgctcacce
tgggttacat
aacgttttcc
ttgacgccgg
agtactcacc
gtgctgcecat
gaccgaagga
gttgggaacc
tagcaatggce
ggcaacaatt
cccttecegge
gtatcattgc
cggggagtca
tgattaagca
aacttcattt
aaatccctta
gatcttecttg
cgctaccage
ctggcttcag
accacttcaa
tggctgctge
cggataaggc
gaacgaccta
ccgaagggag
cgagggagcet
tctgacttga
ccagcaacgc
ttcctgegtt
cegetegecg
gcccaatacg
acaggtttcce
ctcattaggce
tgagcggata
gggctagctt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

aagactatct
tttggcgetg
ttaaccctaa
acaaagaatg
agtttgattt
ataaaacaaa
aagtcgaatt
ttttaggcat
cacaaaccta
tgactaagag
atgaaaggtt
gageggcecege
agatctgtgt
ccaaggggga

gggaggggga
cgttttacaa

acatccccct
acagttgcge
gtgcggtatt
gttaagccag
cceggeatec
ttcaccgtcea
ggttaatgtc
gcgecggaacc
acaataaccc
tttcegtgte
agaaacgctg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccget
ggagctgaat
aacaacgttg
aatagactgg
tggctggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggcgat
gcagcggtceg
caccgaactg
aaaggcggac
tccaggggga
gcgtecgattt
ggccttttta
atcccctgat
cagccgaacg
caaaccgcct
cgactggaaa
accccaggcet
acaatttcac
gcatgccetge

1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5290
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<220>

67

<223> Description of Artificial Sequence: vector
PCMVX1isANNLS

<400> 77

aaacagtccg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
attaatacga
tgagtactcce
cgaggaggat
ctggtcagaa
gccatacact
cagggcggcece
tatcaacaag
tcaagtctge
gacaaggtaa
ggaagtctgce
acaggcagaa
acggctgagyg
aatgataaat
ctagaaaaat
accttttttt
gcggaaaatc
gccagagcca
tccaaaatge
attaccaaat
gatagctgge
agggaaattt
acatggaaag
gaatggattg
attagtaaaa
tggtggtttc
atcagagcgce
atgcaggtte
attaatcagg
ttgcagatag
tataagaata
cattatttte
gaatgaggcg
agaatgacct
attcactggc
atcgecttge
atecgcecctte
tccttacgea
ctgatgccge
gggcttgtct
tgtgtcagag
gcctattttt
ttcggggaaa
atccgctecat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttt
gtattgacgce
ttgagtactc
gcagtgctge

atgtacgggce
ttacggggtc
atggccegece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccegce
gcagagctct
ctcactatag
ctctcaaaag
ttgatattca
aagacaatct
tgagtgacat
gcaccatgcc
cctttgcaga
aagcacagca
atctgegttt
aattacgagc
agcaatacaa
aagaagctta
atttaggcaa
ttgcagaaga
actatttttc
tcatcaattc
tatcagcttt
ctgatcgcaa
ttgaagacta
aactttggceg
ttattaaccc
tagacaaaga
atgagtttga
aagataaaac
ggaaagtcga
atattttagg
atacacaaac
ctttgactaa
aaaatgaaag
gttgagcgge
aatagatctg
cggccaaggyg
tgggggaggyg
cgtcgtttta
agcacatccc
ccaacagttg
tctgtgeggt
atagttaagce
gctcecggea
gttttcaccg
ataggttaat
tgtgcgegga
gagacaataa
acatttcecgt
cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg

cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggcece
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
cgggecatgac
cctggeeege
ttttgttgtc
tgacatccac
caagaagaag
cttagagcca
gcaaagagaa
gaagtctgca
aacgttacca
tctcagecttg
tgaattaggt
agaagccact
gtattttaaa
ccgcacccaa
aattgagcaa
ttgcataaca
ttcgcgcecaac
tctagttacc
ctggacatat
taatattgat
atgtaaaact
tttaagaaat
aaatcatgct
attagatttt
cataccaatc
ctatcagcge
gaggaatgaa
gttgaggatg
cgcgtcgace
tgtgttggtt
ggagggggag
ggaggccaga
caacgtcgtg
cctttegeca
cgcagcctga
atttcacacc
cagcccegac
tcecgettaca
tcatcaccga
gtcatgataa
acccctattt
ccctgataaa
gtcgecectta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca

cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttyg
ttttggcacc
caaatgggcg
agagaaccca
gctgactcta
ttctgcgceta
ggtgatgect
aagcttgagg
tttgccttte
aggaaggtgc
ctttcatcta
cacatgagaa
aagacgaaag
attaaacctg
aatatccctg
aaattaatcg
aaaaaagatt
acccataaac
cgatatacca
atcgataaag
ttcaatatag
atccccacag
agaggaaatc
ggaatgttag
tggtggttaa
ggtgaaagac
ccgaaatatt
gaaataacag
aaaccctatg
aaagcggcegg
tggttctege
tttgaggtga
gaaattgaga
tcgagatcca
ttttgtgtge
gccagaatga
atgaggcgceg
actgggaaaa
gctggcegtaa
atggcgaatg
gcatatggtg
acccgccaac
gacaagctgt
aacgcgcgag
taatggttte
gtttattttt
tgcttcaata
ttcecttttt
taaaagatgc
gcggtaagat
aagttctgcet
gccgeataca
ttacggatgg
ctgcggecaa

gattattgac
tggagttccg
cccgceccecatt
attgacgtca
atcatatgcce
atgcccagta
tegetattac
actcacgggg
aaaatcaacg
gtaggegtgt
ctgcttactyg
gacttaatta
agattgtcag
ttgagggtgyg
tgtggcaggce
tctecacagg
aaaatcaggg
ccgacggcag
caaaagtact
tctcagttcg
gagataagga
caaacttgga
ctcggaaaac
cacaaacaat
gcaccactaa
attccaaaga
aatgggcgag
aaattgattt
atgcagaaat
aagttaatga
cagtttttgg
gcaaagagaa
aagcattacc
tagaaatgct
ccttaactca
atttacgtca
ctgataattt
tagatatgcg
ttagggagga
agttaaagat
ggcgecggate
cttgggggag
ccttggggga
cccecgggta
ccctggegtt
tagcgaagag
gcgectgatg
cactctcagt
acccgctgac
gaccgtctece
acgaaagggc
ttagacgtca
ctaaatacat
atattgaaaa
tgcggeattt
tgaagatcag
ccttgagagt
atgtggcgcg
ctattctcag
catgacagta
cttacttctg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tagttattaa
cgttacataa
gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
agcgttgggy
tttccaaaaa
ccgcgtcecat
ttgagatctg
tgtccactce
tcaagacaaa
ttttctegge
acaagaccta
agaatctaac
caccaacggt
tggactgaag
ctttgaatgg
aggtgattta
aagcgaacat
tttagcaacg
atataatgce
gtcccagtat
actatcagga
agatgtaaaa
tttacgecee
tatagacctc
cttacataaa
ggcaacagca
gcgtattagt
cgcctgggea
ggggcatagt
gaagttagceg
gaatgctaaa
ggaaatagct
aataaaagat
ggggaggcca
gggggaggcec
ccgagctcga
acccaactta
gcccgcaccg
cggtattttce
acaatctgct
gcgccctgac
gggagctgca
ctcgtgatac
ggtggcactt
tcaaatatgt
aggaagagta
tgcctteetyg
ttgggtgcac
tttcgeceeg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg

60

120

180
240
300

360
420
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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



10

15

20

25

30

35

40

45

50

55

60

65

'<210>

WO 02/38613

gaggaccgaa
atcgttggga
ctgtagcaat
cccggcaaca
cggeccettee
gcggtatcat
cgacggggag
cactgattaa
taaaacttca
ccaaaatccc
aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctgce
taccggataa
agcgaacgac
ttceccgaagg
gcacgaggga
acctctgact
acgccagcaa
tetttectge
ataccgcteg
agcgcccaat
acgacaggtt
tcactcatta
ttgtgagcgg
ccecgggcetag

78
7608
DNA

<211>
<212>
<213>

<220>
<223>

ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggctgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagagcg
caagaactct
tgccagtgge
ggcgcagegyg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggecttt
gttatcececct
ccgcagceega
acgcaaaccyg
tccegactgg
ggcaccccag
ataacaattt
cttgcatgcce

pPPGKnifD

<400> 78

tcgaggaatt
tagcagcccce
atccaccggt
tectceecta
aatggaagta
gecgggtagge
gaggctggga
cgcccgaagg
gctgttectcce
gctcttccet
atgtcagatc
ttgcatgect
ccacgccect
cgcctcecgecea
gactaccceg
ctgcaagaac
gacggcgecg
gccgagatceg
atggaaggcc
ggcgtectege
gaggcggccg
cccttctacg
gcgacctggt
ccgaccgaaa
cgacccegea
atttgtagag
taaaatgaat

ctaccgggta
gctgggcecact
aggcgccaac
gtcaggaagt
gcacgtctca
ctttggggca
aggggtgggt
tcctecggag
tcttectecat
tcegtcaaat
agataagttc
gcaggtcgge
gacccctcac
cccgegacga
ccacgecgceca
tcttectcac
cggtggeggt
gceccgegeat
tcetggegee
ccgaccacca
agcgcgcegyg
agcggetegyg
gcatgacccg
ggagcgcacyg
ccegeecceeyg
gttttacttg
gcaattgttg

gettttttge
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttegttec
ttttttetge
tgtttgcegg
cagataccaa
gtagcaccgce
gataagtcegt
tcgggetgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg
acgaccgagce
cctctcceeg
aaagcgggca
gctttacact
cacacaggaa
tgcaggttt

Artificial Sequence

ggggaggcgce
tggcgcectaca
cggcteegtt
tceececege
ctagtctegt
gcggccaata
ccgggggcygyg
gceccggeatt
ctcegggect
gcactcttgg
gaataacttc
cgccacgacce
aaggagacga
cgtceceeegg
caccgtcgac
gecgegteggy
ctggaccacg
ggccgagttg
gcaccggeece
gggcaagggt
ggtgccegece
cttcaccgtc
caagcccggt
accccatggce
aggcccaccg
ctttaaaaaa
ttgttaactt

68

acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtce
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggtte
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggcettttg
ataaccgtat
gcagcgagte
cgegttggece
gtgagcgcaa
ttatgcttcce
acagctatga

ttttcceaag
caagtggcct
ctttggtggce
cccgeagcete
gcagatggac
gcagctttge
gctcagggge
ctgcacgett
ttcgacctge
gattactccg
gtatagcata
ggccggeegg
ccttccatga
gccgtacgcea
ccggacegec
ctcgacatceg
ccggagagceg
agcggttccce
aaggagcccg
ctgggcageg
ttecctggaga
accgccgacg
gcctgacgece
tccgaccgaa
actctagagg
ccteccacac
gtttattgca

ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta
ctgcttgeaa
accaactctt
tctagtgtag
cgctetgceta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgte
ggggcggagce
ctggcetttt
taccgecettt
agtgagcgag
gattcattaa
cgcaattaat
ggctegtatg
ccatgattac

Description of Artificial Sequence: vector

gcagtctgga
ctggctcgea
ccettegege
gcgtegtgea
agcaccgctg
tcettegett
gggctcaggg
caaaagcgca
agcccggtac
aacctagcga
cattatacga
tgccgecacce
ccgagtacaa
ccctegeege
acatcgageg
gcaaggtgtg
tcgaageggg
ggctggcege
cgtggttcect
ccgtegtget
ccteccgegee
tcgagtgeec
cgcececacga
gccgaccegg
atcataatca
ctccecctga
gcttataatg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

actcgecttg
accacgatgce
actctagctt
cttetgeget
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
aatctcatga
gaaaagatca
acaaaaaaac
tttcecgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagettgg
agcgccacgce
acaggagagc
gggtttcgcee
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
tgcagctgge
gtgagttagc
ttgtgtggaa
gccaagctag

gcatgegett
cacattccac
caccttctac
ggacgtgaca
agcaatggaa
tctgggctca
gcggggcggyg
cgtctgeege
agttcgaatg
tggggtgcaa
agttataagc
atcccctgac
gcccacggtg
cgcegttegee
ggtcaccgag
ggtcgeggac
ggcggtgtte
gcagcaacag

ggccaccgte:

ccccggagtg
ccgcaaccte
gaaggaccgc
ccecgecagege
gcggccccge
gccataccac
acctgaaaca
gttacaaata

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5309

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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aagcaatagc
tttgtccaaa
accacaaaaa
cgtatagcat
tggcegtegt
ttgcagcaca
cttecccaaca
aagcggtgec
cctcaaactg
ttacggtcaa
ttaatgttga
actecggegtt
tgcecgtcetga
tggtgctgeg
gcattttccg
ttgccactcg
gcggegagtt
tcgeccagegg
atcgcgtcac
atctctatcg
cctgcgatgt
agccgttget
tggatgagca
tgcgetgtte
tgtatgtggt
ccgatgatcee
atcgtaatca
atcacgacgce
aaggcggcegg
atgaagacca
ctggagagac
gcggtttege
tctgggactg
cttacggegg
tctttgecega
tccagttceg
gcgataacga
aagtgcctct
agccggagag
catggtcaga
gtgtgacgcet
tttgcatcga
agatgtggat
caccgctgga
tcgaacgcetg
cagatacact
aaaccttatt
ccgttgatgt
agctggcgcea
ccgaccgect
cccegtacgt
gcccacacca
tgatggaaac
acggtttcca
tccagctgag
cgggcagggyg
ctacctacag
aaactactga
gagcagtggt
cacaactaga
atttgtaacc
gtttcaggtt
tggtatgget
taatgtcatg
cggaacccct
ataaccctga
ccgtgtegee

atcacaaatt
ctcatcaatg
ggattactcc
acattatacg
tttacaacgt
tcececettte
gttgcgcagce
ggaaagctgg
gcagatgcac
tcegeegttt
tgaaagctgg
tcatctgtgg
atttgacctg
ttggagtgac
tgacgtctcg
ctttaatgat
gcgtgactac
caccgcgecet
actacgtctg
tgcggtggtt
cggtttcege
gattcgaggce
gacgatggtg
gcattatccg
ggatgaagcc
gcgctggeta
cccgagtgtg
gctgtatcgce
agccgacacce
gcecetteceg
gcgcccgetg
taaatactgg
ggtggatcag
tgattttggc
ccgcacgcecg
tttatcecggg
gctcctgeac
ggatgtcget
cgccgggcaa
agccgggeac
ccccgecgeg
gctgggtaat
tggcgataaa
taacgacatt
gaaggcggceg
tgctgatgcg
tatcagccegg
tgaagtggcg
ggtagcagag
tactgcecgece
cttcccgage
gtggcgegge
cagccatcgce
tatggggatt
cgcceggtege
ggatctttgt
agatttaaag
ttctaattgt
ggaatgccag
atgcagtgaa
attataagct
cagggggagg
gattatgatc
ataataatgg
atttgtttat
taaatgcettc
cttattccct

tcacaaataa
tatcttatca
ggcccecttate
aagttatacc
cgtgactggg
gccagetgge
ctgaatggcg
ctggagtgceg
ggttacgatg
gttccecacgg
ctacaggaag
tgcaacgggce
agcgcatttt
ggcagttatc
ttgctgcata
gatttcagce
ctacgggtaa
tteggeggtyg
aacgtcgaaa
gaactgcaca
gaggtgcgga
gttaaccgte
caggatatcec
aaccatccge
aatattgaaa
ccggcgatga
atcatctggt
tggatcaaat
acggccaccg
gctgtgecga
atcctttgeg
caggcgtttc
tcgectgatta
gatacgccga
catccagcgce
caaaccatcg
tggatggtgg
ccacaaggta
ctctggctca
atcagcgcect
tcccacgceea
aagcgttggce
aaacaactgc
ggcgtaagtyg
ggccattacc
gtgctgatta
aaaacctacc
agcgatacac
cgggtaaact
tgttttgacc
gaaaacggtc
gacttccagt
catctgectgce
ggtggcgacy
taccattacc
gaaggaacct
ctctaaggta
ttgtgtattt
atccagacat
aaaaatgctt
gcaataaaca
tgtgggaggt
tgcggecgea
tttcttagac
ttttctaaat
aataatattg
tttttgcgge

69
agcatttttt
tgtctggatc
acggttacga
gggccaccat
aaaaccctgg
gtaatagcga
aatggcgcett
atcttcctga
cgcccatcta
agaatccgac
gccagacgcg
gctgggtegg
tacgcgecgg
tggaagatca
aaccgactac
gcgetgtact
cagtttcettt
aaattatcga
acccgaaact
ccgecgacgg
ttgaaaatgg
acgagcatca
tgctgatgaa
tgtggtacac
cccacggeat
gcgaacgegt
cgctggggaa
ctgtcgatce
atattatttg
aatggtccat
aatacgccca
gtcagtatcc
aatatgatga
acgatcgecca
tgacggaagc
aagtgaccag
cgctggatgg
aacagttgat
cagtacgcgt
ggcagcagtg
tceegeatcet
aatttaaccg
tgacgceget
aagcgacccyg
aggccgaagce
cgaccgcetca
ggattgatgg
cgcatceggce
ggctcggatt
gctgggatct
tgcgetgegg
tcaacatcag
acgcggaaga
actcctggag
agttggtctg
tacttctgtg
aatataaaat
tagattccaa
gataagatac
tatttgtgaa
agttaacaac
tttttaaage
gggcctegtg
gtcaggtgge
acattcaaat
aaaaaggaag
attttgcctt

tcactgcatt
cagctgttga
cggatttgga
ggtcgcgagt
cgttacccaa
agaggcccgce
tgcctggttt
ggccgatact
caccaacgta
gggttgttac
aattattttt
ttacggccag
agaaaaccgc
ggatatgtgg
acaaatcagce
ggaggctgaa
atggcagggt
tgagcgtggt
gtggagcgcecce
cacgctgatt
tctgctgetg
tcctctgeat
gcagaacaac
gctgtgecgac
ggtgccaatg
aacgcgaatag
tgaatcaggc
ttccegeceg
cccgatgtac
caaaaaatgg
cgcgatgggt
ccgtttacag
aaacggcaac
gttctgtatg
aaaacaccag
cgaatacctg
taagccgetg
tgaactgcct
agtgcaaccg
gegtetggeg
gaccaccagc
ccagtcaggce
gcgecgatcag
cattgaccct
agcgttgttg
cgcgtggeag
tagtggtcaa
geggattgge
agggccgcaa
gccattgtca
gacgcgcgaa
ccgctacagt
aggcacatgg
ccegtecagta
gtgtcaaaaa
gtgtgacata
ttttaagtgt
cctatggaac
attgatgagt
atttgtgatg
aacaattgca
aagtaaaacc
atacgcctat
acttttecggg
atgtatccege
agtatgagta
cctgtttttg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ctagttgtgg
aagctattaa
tccataactt
agcttggcac
cttaatcgcee
accgatcgce
ccggeaccag
gtcgtegtcee
acctatccca
tcgctcacat
gatggcgtta
gacagtcgtt
ctcgeggtga
cggatgagcyg
gatttccatg
gttcagatgt
gaaacgcagg
ggttatgccg
gaaatcccga
gaagcagaag
ctgaacggca
ggtcaggtca
tttaacgccg
cgctacggcece
aatcgtcectga
gtgcagcgeg
cacggcgcta
gtgcagtatg
gcegegegtygy
ctttcgetac
aacagtcttg
ggcggcttcg
ccgtggtegg
aacggtctygg
cagcagtttt
ttccgtcata
gcaagcggty
gaactaccgce
aacgcgaccg
gaaaacctca
gaaatggatt
tttctttcac
ttcacccegtg
aacgcctggg
cagtgcacgg
catcagggga
atggcgatta
ctgaactgcece
gaaaactatc
gacatgtata
ttgaattatg
caacagcaac
ctgaatatcg
tcggecggaat
taataataac
attggacaaa
ataatgtgtt
tgatgaatgg
ttggacaaac
ctattgcecttt
ttcattttat
tctacaaatg
ttttataggt
gaaatgtgcg
tcatgagaca
ttcaacattt
ctcacccaga

1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080

4140

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
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aacgctggtg
actggatcte
gatgagcact
agagcaactc
cacagaaaag
catgagtgat
aaccgctttt
gctgaatgaa
aacgttgcge
agactggatg
ctggtttatt
actggggcca
aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tcettttttt
ggtttgtttg
agcgcagata
ctectgtagcea
tggcgataag
gcggtcggge
cgaactgaga
ggcggacagg

agggggaaac
tcgatttttg

ctttttacgg
ccctgattcet
ccgaacgacce
accgcctcte
ctggaaagcg
ccaggcttta
atttcacaca

<210>
<211>

79
7523
DNA
<213>

<220>
<223>

aaagtaaaag
aacagcggta
tttaaagttc
ggtcgcegea
catcttacgg
aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
ctgcgegtaa
ccggatcaag
ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggg
tacctacagc
tatccggtaa
gcctggtatc
tgatgctegt
ttectggect
gtggataacc
gagcgcageg
ccecgegegtt
ggcagtgagce
cactttatgce
ggaaacagct

PPGKnifD3'

<400> 79

tcgaggaatt
tagcagcccce
atccaccggt
tccteeecta
aatggaagta
gcgggtagge
gaggctggga
cgcccgaagg
getgttctce
acttecgtata
cgaccggcecg
gacgaccttc
cccgggecgt
tcgacccgga
tcgggetega
ccacgccgga
agttgagegg
ggcccaagga
agggtctggg
ccgecttect
ccgtcacege
cecggtgectg

ctaccgggta
gctgggecact
aggcgccaac
gtcaggaagt
gcacgtctca
ctttggggca
aggggtgggt
tcctceggag
tcttecteat
gcatacatta
gceggtgeeg
catgaccgag
acgcaccctce
ccgccacatce
catcggcaag
gagcgtcgaa
ttceceggetg
gcccgegtgg
cagcgcegte
ggagacctcc
cgacgtcgag
acgcccgceece

atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac
ccaacttact
tgggggatca
acgacgagcg
ctggcgaact
aagttgcagg
ctggagcecgg
cctececgtat
gacagatcgce
actcatatat
agatcctttt
cgtcagaccc
tctgctgett
agctaccaac
tcecttetagt
acctcgctcet
ccgggttgga
gttcgtgcac
gtgagctatg
gcggcagggt
tttatagtce
caggggggcg
tttgctggee
gtattaccge
agtcagtgag
ggccgattca
gcaacgcaat
ttececggetceg
atgaccatga

Artifieial Sequence

ggggaggcgce
tggegcectaca
cggctecgtt
tcceceeeege
ctagtctegt
gcggccaata
ccgggggcgy
gcceggeatt
ctcegggect
tacgaagtta
ccaccatcce
tacaagccca
gccgeegcegt
gagcgggtea
gtgtgggteg
gcgggggcgg
gccgegeage
ttcctggeca
gtgcteccceg
gcgcccegea
tgecccgaagg
cacgacccge

70

tcagttgggt
gagttttege
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactcge
tgacaccacg
acttactcta
accacttctg
tgagcgtggg
cgtagttatc
tgagataggt
actttagatt
tgataatctc
cgtagaaaag
gcaaacaaaa
tctttttecg
gtagcecgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcage
taatgtgagt
tatgttgtgt
ttacgccaag

ttttcccaag
caagtggcct
ctttggtgge
cccgcagcete
gcagatggac
gcagctttge
gctcagggge
ctgcacgctt
ttcgacctge
taagcttgcea
ctgacccacg
cggtgcgect
tcgecgacta
ccgagctgea
cggacgacgg
tgttcgeega
aacagatgga
ccgteggegt
gagtggaggc
acctccectt
accgcgegac
agcgcccgac

gcacgagtgg
cccgaagaac
tccegtattg
ttggttgagt
ttatgcagtg
atcggaggac
cttgatcgtt
atgcctgtag
gctteccgge
cgcteggecece
tctegeggta
tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttceeg
gagcgcacga
cgccacctet
aaaaacgcca
atgttctttc
gctgataccg
gaagagcgcc
tggcacgaca
tagctcactc
ggaattgtga
ctggcgeg

Description of Artificial Segquence: vector

gcagtctgga
ctggctcgea
ccecttegege
gegtegtgea
agcaccgctg
tccttegett
gggctcaggg
caaaagcgca
agcccggtac
tgcctgeagg
cccctgaccce
cgccacccgce
ccccgecacg
agaactcttc
cgcegeggtyg
gatcggcceccg
aggcctcctg
ctecgecegac
ggccgagcgc
ctacgagcgg
ctggtgcatg
Cgaaaggagc

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

gttacatcga
gttttccaat
acgccgggcea
actcaccagt
ctgccataac
cgaaggagct
gggaaccgga
caatggcaac
aacaattaat
ttceggetgg
tcattgcagce
ggagtcaggc
ttaagcattg
ttcattttta
tccecttaacg
cttcttgaga
taccagcggt
gcttcagecag
acttcaagaa
ctgctgececag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcce
gacttgagcg
gcaacgcggce
ctgcgttatce
ctcgecgeag
caatacgcaa
ggtttcccga
attaggcacc
gcggataaca

gcatgegett
cacattccac
caccttctac
ggacgtgaca
agcaatggaa
tctgggctea
gcggggcggy
cgtctgecge
agttcgaata
tcggccgeea
ctcacaagga
gacgacgtce
cgccacaccyg
ctcacgcgcg
gcggtctgga
cgcatggecg
gcgccgeace
caccagggca
geceggggtyge
ctcggcttca
acccgcaage
gcacgacccce

5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7608

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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atggctccga
caccgactct
aaaaacctcc
aacttgttta
aataaagcat
tatcatgtct
ttatcacggt
ataccgggcece
ctgggaaaac
ctggegtaat
tggcgaatgg
gtgcgatctt
cgatgcgecc
cacggagaat
ggaaggccayg
cgggegetgg
atttttacgc
ttatctggaa
gcataaaccg
cagccgegcet
ggtaacagtt
cggtgaaatt
cgaaaacccyg
gcacaccgcc
gcggattgaa
ccgtcacgag
tatcctgctg
tcegetgtgg
tgaaacccac
gatgagcgaa
ctggtcgctg
caaatctgtc
caccgatatt
gccgaaatgg
ttgcgaatac
gtttcgtcag
gattaaatat
gccgaacgat
agcgctgacg
catcgaagtg
ggtggcgetg
aggtaaacag
gctcacagta
cgcctggecag
cgccatceeg
ttggcaattt
actgctgacg
aagtgaagcg
ttaccaggcce
gattacgacec
ctaccggatt
tacaccgcat
aaactggctc
tgaccgectgg
cggtetgege
ccagttcaac
gctgcacgcg
cgacgactcc
ttaccagttg
aaccttactt
aggtaaatat
tattttagat
gacatgataa
tgctttattt
aaacaagtta
gaggtttttt
ccgecagggece

ccgaagccga
agaggatcat
cacacctcce
ttgcagctta
ttttttcact
ggatccagct
tacgacggat
accatggtcg
cctggegtta
agcgaagagg
cgectttgect
cctgaggecg
atctacacca
ccgacgggtt
acgcgaatta
gtcggttacg
gccggagaaa
gatcaggata
actacacaaa
gtactggagg
tctttatgge
atcgatgagc
aaactgtgga
gacggcacgc
aatggtctge
catcatcctce
atgaagcaga
tacacgctgt
ggcatggtge
cgecgtaacge
gggaatgaat
gatccttcce
atttgcccga
tccatcaaaa
gcccacgega
tatcccegtt
gatgaaaacg
cgccagttct
gaagcaaaac
accagcgaat
gatggtaagc
ttgattgaac
cgcgtagtge
cagtggcegtc
catctgacca
aaccgccagt
ccgetgegeg
acccgcattg
gaagcagcgt
gctcacgegt
gatggtagtg
ccggcgcegga
ggattagggc
gatctgccat
tgecgggacge
atcagccgcet
gaagaaggca
tggagcceegt
gtctggtgte
ctgtggtgtg
aaaattttta
tccaacctat
gatacattga
gtgaaatttg
acaacaacaa
aaagcaagta
tcgtgatacg

cccgggegge
aatcagccat
cctgaacctg
taatggttac
gcattctagt
gttgaaagct
ttggatccat
cgagtagcett
cccaacttaa
cccgeaccga
ggtttccgge
atactgtcgt
acgtaaccta
gttactcget
tttttgatgg
gccaggacag
accgcctege
tgtggcggat
tcagcgattt
ctgaagttca
agggtgaaac
gtggtggtta
gcgccgaaat
tgattgaagc
tgctgctgaa
tgcatggtca
acaactttaa
gcgaccgcta
caatgaatcg
gaatggtgca
caggccacgg
gcceggtgcea
tgtacgegeg
aatggctttc
tgggtaacag
tacagggcgyg
gcaacccgtg
gtatgaacgg
accagcagca
acctgttccg
cgctggcaag
tgcctgaact
aaccgaacgc
tggcggaaaa
ccagcgaaat
caggctttct
atcagttcac
accctaacgc
tgttgcagtyg
ggcagcatca
gtcaaatggc
ttggcctgaa
cgcaagaaaa
tgtcagacat
gcgaattgaa
acagtcaaca
catggctgaa
cagtatcggce
aaaaataata
acataattgg
agtgtataat
ggaactgatg
tgagtttgga
tgatgctatt
ttgcattcat
aaacctctac
cctattttta

71

ccecgecgacce
accacatttg
aaacataaaa
aaataaagca
tgtggtttgt
attaaaccac
aacttcgtat
ggcactggcc
tcgecttgea
tcgeecttee
accagaagcg
cgtccectea
tcececattacg
cacatttaat
cgttaacteg
tegtttgecg
ggtgatggtyg
gagcggcatt
ccatgttgcee
gatgtgegge
gcaggtcgcce
tgccgatcge
ccecgaatcte
agaagcctgce
cggcaagccg
ggtcatggat
cgecgtgege
cggcctgtat
tctgaccgat
gcgcgategt
cgctaatcac
gtatgaaggc
cgtggatgaa
gctacctgga
tcttggeggt
cttcgtctgg
gtcggettac
tctggtcettt
gtttttccag
tcatagegat
cggtgaagtyg
accgcagceceg
gaccgcatgg
cctcagtgtg
ggatttttge
ttcacagatg
ccgtgecaceg
ctgggtcgaa
cacggcagat
ggggaaaacec
gattaccgtt
ctgccagcetg
ctatcccgac
gtataccccg
ttatggccea
gcaactgatg
tatcgacggt
ggaattccag
ataaccgggce
acaaactacc
gtgttaaact
aatgggagca
caaaccacaa
gctttatttg
tttatgtttc
aaatgtggta
taggttaatg

ccgcacecge
tagaggtttt
tgaatgcaat
atagcatcac
ccaaactcat
aaaaaggatt
agcatacatt
gtcgttttac
gcacatcccce
caacagttgce
gtgccggaaa
aactggcaga
gtcaatccge
gttgatgaaa
gcgtttcatce
tctgaatttg
ctgcgttgga
ttccgtgacg
actcgcttta
gagttgcgtg
agcggcaccg
gtcacactac
tatcgtgegg
gatgtcggtt
ttgctgatte
gagcagacga
tgttcgcatt
gtggtggatyg
gatcegeget
aatcacccga
gacgcgctgt
ggcggagceceg
gaccagccct
gagacgcgcc
ttcgctaaat
gactgggtygyg
ggcggtgatt
gccgacegea
ttcecgtttat
aacgagctcc
cctctggatg
gagagcgccg
tcagaagccg
acgctcececg
atcgagctgg
tggattggeg
ctggataacg
cgctggaagg
acacttgctg
ttatttatca
gatgttgaag
gcgcaggtag
cgecttactg
tacgtcttcc
caccagtggce
gaaaccagcc
ttccatatgg
ctgagcgecg
aggggggatc
tacagagatt
actgattcta
gtggtggaat
ctagaatgca
taaccattat
aggttcaggyg
tggctgatta
tcatgataat

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ccccgaggec
acttgcttta
tgttgttgtt
aaatttcaca
caatgtatct
actccggecce
atacgaagtt
aacgtcgtga
ctttcgecag
gcagcctgaa
gctggctgga
tgcacggtta
cgtttgttce
gctggctaca
tgtggtgcaa
acctgagcgce
gtgacggcag
tctegttget
atgatgattt
actacctacg
cgcetttegg
gtctgaacgt
tggttgaact
tccgegaggt
gaggcgttaa
tggtgcagga
atccgaacca
aagccaatat
ggctaccgge
gtgtgatcat
atcgctggat
acaccacggc
tcceggetgt
cgctgatccet
actggcaggce
atcagtcgcet
ttggcgatac
cgccgeatcee
ccgggcaaac
tgcactggat
tcgetcecaca
ggcaactctg
ggcacatcag
ccgegtcecca
gtaataagcg
ataaaaaaca
acattggcegt
cggcgggceca
atgcggtget
gccggaaaac
tggcgagcega
cagagcgggt
ccgectgttt
cgagcgaaaa
gcggcegactt
atcgccatct
ggattggtgg
gtcgctacca
tttgtgaagg
taaagctcta
attgtttgtg
gccagatccea
gtgaaaaaaa
aagctgcaat
ggaggtgtgy
tgatctgegg
aatggtttcet

1380
1440
1500
1560
1620
1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
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tagacgtcag
taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggegegy
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagce
gctctgctaa

- ttggactcaa

tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagee
tggcecttttg
accgcctttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg

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

80
4754
DNA

$<220>

<223>

gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttecgcececga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctecgecttga
ccacgatgcce
ctctagette
ttctgcgete
gtgggtctcg
ttatctacac
taggtgccte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttcecgaaggt
cgtagttagg
tcctgttace
gacgatagtt
ccagcttgga
gcgceccacget
caggagagcg
ggtttcgecca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggcea
tgagttagcect
tgtgtggaat
ccaagctgge

PRK55pbsC31-Re

<400> 80

ggccgceccga
accgtcagtc
ccaacgaaga
ggttcgtegg
cggagttcga
atgacgtgte
tgctegeect
tcatggacct
agtcggcgaa
ggaaggcgece
gaatggtcaa
tcgagttcga
ttcccttcaa
agcgcatgga
caagcgcectg
tecgecgetga
gttaccgcat
tcatcgagee

tatgacacaa
gcgcgagege
caaggcggcece
gcatttcagc
acgcatcctg
gcgecttcteg
gggegtgacg
gattcacctg
gattctcgac
ttacggcttc
tgtcgtecatc
gcccgacgta
gccgggeagt
cgctgacgece
ggacccggea
ggtgatctac
tcagcgegac
cgctgagtgyg

tcggggaaat
tcegetceatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgce
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccctteeg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttce
agtggctgcet
accggataag
gcgaacgace
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgeg
taccgctcge
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga
gcyg

Artificial Sequence

ggggttgtga
gagaattcga
gaccttcage
gaagcgcecegg
aacgaatgcce
cgcctgaagg
attgtttcca
attatgcggc
acgaagaacc
gagcttgttt
aacaagcttg
atccggtggt
caagccgcca
gtgccgacce
accgttatgce
aagaagaagc
ccgatcacge
tatgagctte

72
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagce
ccagtcacag
ataaccatga
gagctaaccg
ccggagetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgcagcggt
tacaccgaac
agaaaggcgg
cttcecagggg
gagcgtcgat
gcggectttt
ttatcccctg
cgcagccgaa
cgcaaaccgce
ccecgactgga
gcaccccagg
taacaatttc

ccggggtgga
gcgcagcaag
gcgaagtcga
gcacgtcgge
gcgcegggeg
tcatggacgc
ctcaggaagg
tcgacgegte
ttcagcgcga
cggagacgaa
cgcactcgac
ggtggcgtga
ttcaccecggg
ggggcgagac
gaatccttceg
cggacggcac
teccggeeggt
aggcgtggtt

ccectatttg
cctgataaat
tcgeecttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgea
atgaagccat
tgcgcaaact
ggatggagge
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttectgeg
gtttgccgga
agataccaaa
tagcaccgcce
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagceg
ctctccecge
aagegggceag
ctttacactt
acacaggaaa

Description of Artificial Sequence: vector

cacgtacgcg
cccagcgaca
gcgcgacggyg
gttcgggacg
gctcaacatg
gattccgatt
cgtcttecegg
gcacaaagaa
attgggcggg
ggagatcacg
cactcccectt
gatcaagacg
cagcatcacg
gattgggaag
ggacccgegt
gcecgaccacg
cgagcttgat
ggacggcagg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tttattttte
gcttcaataa
tcectttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatgge
tgcggccaac
caacatgggg
accaaacgac
attaactggce
ggataaagtt
taaatctgga
taagcectcece
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggtteyg
acagcgtgag
ggtaagcgge
gtatctttat
ctecgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggecy
tgagcgcaac
tatgcttcceg
cagctatgac

ggtgcttacg
cagcgtageg
ggccggttca
gcggagegee
atcattgtct
gtctecggaat
cagggaaacg
tcttegetga
tacgtcggeg
cgcaacggce
accggaccct
cacCcaaacacc
gggctttgta
aagaccgcett
attgcgggct
aagattgagg
tgcggaccga
gggcgeggcea

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7523

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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aggggctttc
gcgccgteat
gccggaaggt
tggcggcact
gcgacgaaga
aggcgcectga
acgcccttga
ggaagcactt
ggcttgcecga
aagacgccga
acaagcgcgt
gcagggggcea
ccgacgacga
ccgggctega
agcttggcegt
ccacacaaca
taactcacat
cagctgcatt
tcegettecet
gctcactcaa
atgtgagcaa
ttccatagge
cgaaacccga
tctectgtte
gtggcgettt -
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctctteettt
atatttgaat
gtgccaccta
tcagctcatt
agaccgagat
tggactccaa
catcacccta
aagggagccc
ggaagaaagc
taaccaccac
ggctgcgeaa
cgaaaggggg
gacgttgtaa
tccaccgegg

<210> 81
<211> 4773
<212> DNA

ccgggggceaa
gacttcgaag
ggtcgacceg
cgacaagttce
gacgttggcg
gaagagcggce
agagctgtac
ccggaagcaa
acttgaagcc
cgctgacccg
gttecgteggy
gggaacgccce
cgaagacgac
gggggggccce
aatcatggtc
tacgagccgg
taattgegtt
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tecegeceece
caggactata
cgaccctgee
ctcatagcectce
gtgtgcacga
agtccaaccce
gcagagcegag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctce
gtcctgeaac
gtagttecgce
cacgctegte
catgatccce
gaagtaagtt
ctgtcatgcece
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa
ttcaatatta
gtatttagaa
aattgtaagc
ttttaaccaa
agggttgagt
cgtcaaaggg
atcaagtttt
ccgatttaga
gaaaggagcg
acccgecgeg
ctgttgggaa
atgtgctgca
aacgacggce
tggc

gccattctgt
¢gcggggaag
tccgcacctg
gttgcggaac
cttctgtggg
gaacgggcga
gaagaccgcg
caggcagcge
gccgaagecce
accggcccta
ctcttegtag
atcgagaagc
gcccaggacg
ggtacccagc
atagctgttt
aagcataaag
gcgctcactg
ccaacgcgceg
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccccegtt
ggtaagacac
gtatgtaggce
gacagtattt
ctcttgatcce
gattacgcgce
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcegt
gggcttacca
agatttatca
tttatccgee
agttaatagt
gtttggtatg
catgttgtge
ggccgecagtyg
atccgtaaga
tatgcggega
cagaacttta
cttaccgetg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
gttaatattt
taggccgaaa
gttgttccag
cgaaaaaccg
ttggggtcga
gcttgacggg
ggcgctaggg
cttaatgcgce
gggcgatcgyg
aggcgattaa
agtgaattgt

73

ccgcececatgga
aatcgatcaa
ggcagcacga
gcatcttcaa
aagccgeccyg
accttgttge
c¢ggcaggcege
tgacgctccg
cgaagcttcc
agtcgtggtg
acaagatcgt
gcgecttcgat
gcacggaaga
ttttgttecce
cctgtgtgaa
tgtaaagcct
cccgetttee
gggagaggcg
tcggtegtte
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttecce
tacctgtccg
tatctcagtt
cagcccgacce
gacttatcgce
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcecca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttget
aaagtgctca
ttgagatcca
ttcaccageg
agggcgacac
tatcagggtt
ataggggttc
tgttaaaatt
tcggcaaaat
tttggaacaa
tctatcaggg
ggtgcecgtaa
gaaagccggce
cgctggcaag
cgctacaggg
tgcgggectce
gttgggtaac
aatacgactc

caagctgtac
ggactcttac
aggcacgtgce
caagatcagg
acgcttcgge
ggagcgcegece
gtacgacgga
gcagcaaggg
ccttgaccaa
ggggcgegeg
tgtcacgaag
cacgtgggeg
cgtagcggeg
tttagtgagg
attgttatcc
ggggtgccta
agtcgggaaa
gtttgcgtat
ggctgeggeg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctece
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgetgaa
ccaccgcetgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgett
ttgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctceggtte
ttagctcectt
tggttatgge
tgactggtga
cttgeceegge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgecacatt
cgcgttaaat
ccecttataaa
gagtccacta
cgatggccca
agcactaaat
gaacgtggcg
tgtagcggte
cgcgtcececat
ttcgetatta
gccagggttt
actatagggce

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tgcgagtgtyg
cgctgecgte
aacgtcagca
cacgccgaag
aagctcactg
gacgccctga
ccegttggea
gcggaagagce
tggttccceg
tcagtagacg
tcgactacgg
aagccgecga
taggeggege
gttaattteg
gctcacaatt
atgagtgagce
cctgtegtge
tgggcgetct
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttecgggaage
cgttegetee
atccggtaac
agccactggt
gtggtggeet
gccagttacc
tagcggtggt
agatcctttg
gattttggte
aagttttaaa
aatcagtgag
ccecegtegtg
gataccgecga
aagggccgag
ttgccgggaa
tgctacagge
ccaacgatca
cggtcctcceyg
agcactgcat
gtactcaacc
gtcaatacgg
acgttctteg
acccactcegt
agcaaaaaca
aatactcata
gagcggatac
tccececgaaaa
ttttgttaaa
tcaaaagaat
ttaaagaacg
ctacgtgaac
cggaacccta
agaaaggaag
acgctgegeg
tcgeccattea
cgccagetgg
tccecagtcac
gaattggagc

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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4754
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<213> Artificial Sequence

<220>

74

<223> Description of Artificial Sequence: vector
PRK63pbsC31NLS-Re

<400> 81
ggccgeacca

acgtacgcgg

ccagcgacac
cgcgacgggyg
ttcgggacgg
ctcaacatga
attccgattyg
gtcttccgge
cacaaagaat
ttgggcgggt
gagatcacge
actcccectta
atcaagacgc
agcatcacgg
attgggaaga
gacccgegta
ccgaccacga
gagcttgatt
gacggcaggyg
aagctgtact
gactcttacc
ggcacgtgca
aagatcaggce
cgcttcggca
gagcgcegcecey
tacgacggac
cagcaagggg
cttgaccaat
gggcgegegt
gtcacgaagt
acgtgggcga
gtagcggegt
ttagtgaggg
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgceggcega
ggataacgca
ggccgegttyg
acgctcaagt
tggaagctcc
ctttctecect
ggtgtaggte
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg

. ttaaaaatga

ccaatgctta
tgcctgacte
tgctgcaatg
gccagccgga
tattaattgt
tgttgeccatt
cteceggttec
tagctectte

tgceccaagaa
gtgcttacga
agcgtagcge
gccggtteag
cggagcgecce
tcattgtcta
tctcggaatt
agggaaacgt
cttcgctgaa
acgtcggegg
gcaacggccg
ccggacccett
acaaacacct
ggctttgtaa
agaccgctte
ttgcgggett
agattgaggg
gcggaccgat
ggcgcggeaa
gcgagtgtgg
gctgccgteg
acgtcagcat
acgccgaagg
agctcactga
acgccctgaa
ccgttggecag
cggaagagcg
ggttceccega
cagtagacga
cgactacggg
agccgccgac
aggcggcgec
ttaatttcga
ctcacaattc
tgagtgagct
ctgtcgtgece
gggcgcectett
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggce
ctegtgceget
tcgggaageg
gttcgctcca
tcecggtaact
gccactggta
tggtggecta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
cccgtegtgt
ataccgcgag
agggccgagce
tgccgggaag
gctacaggca
caacgatcaa
ggtcctcega

gaagaggaag
ccgtcagteg
caacgaagac
gttcgteggy
ggagttcgaa
tgacgtgtcg
gctegecectg
catggacctg
gtcggcgaag
gaaggcgcct
aatggtcaat
cgagttcgag
tccecttcaag
gcgcatggac
aagcgcctgg
cgccgcetgag
ttaccgecatt
catcgagcce
ggggctttce
cgcecgteatg
ccggaaggtyg
ggcggcactce
cgacgaagag
ggcgectgag
cgcccttgaa
gaagcacttc
gcttgccgaa
agacgccgac
caagcgcegtyg
cagggggcag
cgacgacgac
cgggctcgag
gcttggegta
cacacaacat
aactcacatt
agctgcatta
ccgettecte
ctcactcaaa
tgtgagcaaa
tccataggcet
gaaacccgac
ctectgttee
tggcgcetttce
agctgggctyg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tettttetac
tgagattatc
caatctaaag
cacctatcte
agataactac
acccacgctce
gcagaagtgg
ctagagtaag
tcgtggtgte
ggcgagttac
tcgttgtcag

gtgacacaag
cgcgagcgeyg
aaggcggcecg
catttcagcg
cgcatcctga
cgcttctege
ggcgtgacga
attcacctga
attctcgaca
tacggettceg
gtcgtcatca
cccgacgtaa
ccgggcagte
gctgacgcecg
gacccggcaa
gtgatctaca
cagcgcgace
gctgagtggt
cgggggcaag
acttcgaagc
gtcgaccegt
gacaagttcg
acgttggcge
aagagcggcg
gagctgtacg
cggaagcaac
cttgaagccg
gctgacccga
ttegteggge
ggaacgccca
gaagacgacg
ggggggcccg
atcatggtca
acgagccgga
aattgcgttg
atgaatcgge
gctcactgac
ggcggtaata
aggccagcaa
ccgecccecet
aggactataa
gaccectgecg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagyg
cactagaagg
agttggtagce
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcectgcaact
tagttcgccea
acgctegteg
atgatcccce
aagtaagttyg

gggttgtgac
agaattcgag
accttcageg
aagcgcceggyg
acgaatgccg
gcctgaaggt
ttgtttccac
ttatgcggcet
cgaagaacct
agcttgtttce
acaagcttgce
tceggtggtyg
aagccgecat
tgccgacceg
ccgttatgeg
agaagaagcc
cgatcacgct
atgagcttca
ccattctgtc
gcggggaaga
ccgecacctgg
ttgcggaacyg
ttctgtggga
aacgggcgaa
aagaccgcge
aggcagcgcet
ccgaagcccce
ccggccctaa
tcttcgtaga
tcgagaagcg
cccaggacgg
gtacccagcet
tagctgttte
agcataaagt
cgctcactge
caacgcgcgg
tcgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccecegtte
gtaagacacg
tatgtaggceg
acagtatttyg
tcttgatceg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
gcegeagtgt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

cggggtggac
cgcagcaagce
cgaagtcgag
cacgtcggeg
cgccgggcgy
catggacgcg
tcaggaaggce
cgacgcgtceg
tcagcgecgaa
ggagacgaag
gcactcgacc
gtggcgtgag
tcacccggge
gggcgagacyg
aatccttcgg
ggacggcacyg
ccggecggte
ggcgtggttyg
cgccatggac
atcgatcaag
gcagcacgaa
catcttcaac
agccgcccga
ccttgttgeg
ggcaggcgeg
gacgctccgg
gaagcttcce
gtcgtggtgg
caagatcgtt
cgcttcgatce
cacggaagac
tttgttccct
ctgtgtgaaa
gtaaagcctyg
ccgcttteca
ggagaggcgg
cggtcgttceg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccecee
acctgtecege
atctcagtte
agcccgacceg
acttatcgce
gtgctacaga
gtatctgcge
gcaaacaaac
gaaaaaaagqg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggcccecag
caataaacca
ccatccagtce
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat

60
120
180
240
300
360
420
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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
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ggttatggca
gactggtgag
ttgcceggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctecatg
gcgcacattt
gcgttaaatt
ccttataaat
agtccactat
gatggcccac
gcactaaatc
aacgtggcga
gtagcggtca
gcgtcccatt
tcgectattac
ccagggtttt
ctatagggcg

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

82
7803
DNA

<220>
<223>

gcactgcata
tactcaacca
tcaatacggg
cgttettegg
cccactegtg
gcaaaaacag
atactcatac
agcggataca
ccecgaaaag
tttgttaaat
caaaagaata
taaagaacgt
tacgtgaacc
ggaaccctaa
gaaaggaagg
cgctgegegt
cgccattcag
gccagetggce
cccagtcacg
aattggagct

pPGKattAl

<400> 82

tatcatgtet
tataaagtgt
cagccaggat
ccgtatatta
tcttgtatat
tataccataa
tecggatceccat
cgagtagcett
cccaacttaa
ccecgecaccga
ggtttcegge
atactgtcgt
acgtaaccta
gttactcgcet
tttttgatgg
gccaggacag
accgectege
tgtggcggat
tcagcgattt
ctgaagttca
agggtgaaac
gtggtggtta
gcgecgaaat
tgattgaagce
tgctgctgaa
tgcatggtca
acaactttaa
gcgaccgceta
caatgaatcg
gaatggtgca
caggccacgg
gcceggtgea
tgtacgcgeg
aatggcettte
tgggtaacag

ggatccgegt
ctaacagttt
agagcactgg
ctttttgatt
tggtaactet
atagctaagt
aacttcgtat
ggcactggcce
tcgeettgea
tcgeecttee
accagaagcg
cgtccectea
tceccattacg
cacatttaat
cgttaactcg
tcgtttgecg
ggtgatggtyg
gagcggcatt
ccatgttgee
gatgtgcgge
gcaggtcgcec
tgcegatcege
ccecgaatcte
agaagcctgce
cggcaagccg
ggtcatggat
cgeegtgege
cggcctgtat
tctgaccgat
gcgcgategt
cgctaatcac
gtatgaaggc
cgtggatgaa
gctacctgga
tcttggeggt

attctecttac
agtcattectg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttectttt
tatttgaatg
tgccacctaa
cagctcattt
gaccgagata
ggactccaac
atcaccctaa
agggagcccc
gaagaaagcg
aaccaccaca
gctgcgecaac
gaaaggggga
acgttgtaaa
ccaccgecggt

Artificial Sequence

taacacctaa
aaaatatccg
cctccggage
cagattagat
ctactctata
ttgtcaaagt
agcatacatt
gtcgttttac
gcacatccce
caacagttgce
gtgccggaaa
aactggcaga
gtcaatccge
gttgatgaaa
gcgtttecatce
tctgaatttg
ctgcgttgga
ttcegtgacg
actcgecttta
gagttgcgtg
agcggcaccg
gtcacactac
tatcgtgegg
gatgtcggtt
ttgctgattce
gagcagacga
tgttcgeatt
gtggtggatg
gatccgeget
aatcacccga
gacgcgetgt
ggcggagcecg
gaccagccct
gagacgcgcc
ttcgctaaat

75

tgtcatgccea
agaatagtgt
gccacatagce
ctcaaggatc
atcttcagca
tgcecgceaaaa
tcaatattat
tatttagaaa
attgtaagcg
tttaaccaat
gggttgagtg
gtcaaagggc
tcaagttttt
cgatttagag
aaaggagcgg
ccecgecgege
tgttgggaag
tgtgctgcaa
acgacggccea
ggc

gaaggcgaag
atgaggcata
cggaggtcce
ttgtaaatct
atttttatga
tcttattaaa
atacgaagtt
aacgtcgtga
ctttcgececag
gcagcctgaa
gctggctgga
tgcacggtta
cgtttgttece
gctggctaca
tgtggtgcaa
acctgagcgce
gtgacggcag
tectegttget
atgatgattt
actacctacg
cgeccectttegg
gtctgaacgt
tggttgaact
tecegegaggt
gaggcgttaa
tggtgcagga
atdcgaacca
aagccaatat
ggctaccggce
gtgtgatcat
atcgctggat
acaccacggc
tceeggetgt
cgctgatect
actggcaggc

tccgtaagat
atgcggegac
agaactttaa
ttaccgetgt
tettttactt
aagggaataa
tgaagcattt
aataaacaaa
ttaatatttt
aggccgaaat
ttgttccagt
gaaaaaccgt
tggggtcgag
cttgacgggg
gcgetaggge
ttaatgcgece
ggcgateggt
ggcgattaag
gtgaattgta

Description of Artificial Sequence: vector

ttttccttac
tttatgttgg
gggttcaaat
ttattacaag
gaaattcaca
ctctcecatgt
ataccgggce
ctgggaaaac
ctggcgtaat
tggcgaatgg
gtgcgatcett
cgatgcgecece
cacggagaat
ggaaggccag
cgggegetgg
atttttacge
ttatctggaa
gcataaaccg
cagccgcget
ggtaacagtt
cggtgaaatt
cgaaaacccg
gcacaccgcece
gcggattgaa
cegtcacgag
tatcctgcetg
tcecgetgtgg
tgaaacccac
gatgagcgaa
ctggtcgetg
caaatctgtc
caccgatatt
gccgaaatgg
ttgcgaatac
gtttcgtcag

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

gettttetgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagegt
gggcgacacg
atcagggtta
taggggttcce
gttaaaattc
cggcaaaatce
ttggaacaag
ctatcagggce
gtgccgtaaa
aaagccggceg
gctggcaagt
gctacaggge
gcgggectet
ttgggtaacg
atacgactca

accttgcaga
acccgtaget
ceceggegggt
gataatttga
gtcgtccett
agagattaaa
accatggtcg
cctggcegtta
agcgaagagg
cgctttgect
cctgaggecg
atctacacca
ccgacgggtt
acgcgaatta
gtcggttacg
gccggagaaa
gatcaggata
actacacaaa
gtactggagg
tctttatgge
atcgatgagce
aaactgtgga
gacggcacgc
aatggtctge
catcatccte
atgaagcaga
tacacgctgt
ggcatggtge
cgcgtaacge
gggaatgaat
gatccttcece
atttgccega
tccatcaaaa
gcccacgcga
tatcccegtt

3660
3720
3780
3840
3900
3960
4020
4080
4140

4200

4260
4320
4380
4440
4500
4560
4620
4680
4740
4773

60
120
180
240
300
360
420
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
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tacagggcgg
gcaacccgtg
gtatgaacgg
accagcagca
acctgttceg
cgctggcaag
tgcctgaact
aaccgaacgce
tggcggaaaa
ccagcgaaat
caggctttct
atcagttcac
accctaacgce
tgttgcagtg
ggcagcatca
gtcaaatggce
ttggcctgaa
cgcaagaaaa
tgtcagacat
gcgaattgaa
acagtcaaca
catggctgaa
cagtatcggc
aaaaataata
acataattgg
agtgtataat
ggaactgatg
tgagtttgga
tgatgctatt
ttgcattcat
aaacctctac
cctattttta
tcggggaaat
tcegetcatyg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcece
tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcecttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggectgct
accggataag
gcgaacgace
tccegaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttectgeg
taccgetege
gcgcccaata
cgacaggttt
cactcattag

cttegtctgg
gtcggcttac
tctggtettt
gttttteccag
tcatagcgat
cggtgaagtyg
accgcagecg
gaccgcatgg
cctcagtgtg
ggatttttge
ttcacagatg
ccgtgecacceg
ctgggtcgaa
cacggcagat
ggggaaaacc
gattaccgtt
ctgccagetg
ctatcccgac
gtataccccg
ttatggcccea
gcaactgatg
tatcgacggt
ggaattccag
ataaccgggce
acaaactacc
gtgttaaact
aatgggagca
caaaccacaa
gctttatttg
tttatgttte
aaatgtggta
taggttaatg
gtgcgcggaa
agacaataac
catttcecgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagcectga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgce
aagaactctg
gccagtggeg
gcgcageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggectttt
ttatccccetg
cgcagccgaa
cgcaaaccgce
cccgactgga
gcaccccagg

gactgggtgg
ggcggtgatt
gccgaccgcea
tteecgtttat
aacgagctce
cctctggatg
gagagcgecyg
tcagaagccg
acgctceeeg
atcgagctgg
tggattggeg
ctggataacg
cgctggaagg
acacttgctg
ttatttatca
gatgttgaag
gcgecaggtag
cgccettactg
tacgtcttece
caccagtggce
gaaaccagcc
ttccatatgg
ctgagcgceg
aggggggate
tacagagatt
actgattcta
gtggtggaat
ctagaatgca
taaccattat
aggttcaggyg
tggctgatta
tcatgataat
ccectatttg
cctgataaat
tcgececttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgeaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgeg
gtttgeccgga
agataccaaa
tagcaccgce
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatce
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
ctctececeege
aagcgggceag
ctttacactt

76

atcagtcgcet
ttggcgatac
cgcecgeatce
ccgggcaaac
tgcactggat
tcgctecaca
ggcaactctg
ggcacatcag
ccgegtecceca
gtaataagcg
ataaaaaaca
acattggcgt
cggcgggceca
atgcggtgcet
gccggaaaac
tggcgagcga
cagagcgggt
ccgeetgttt
cgagcgaaaa
gcggegactt
atcgeccatct
ggattggtgg
gtcgctacca
tttgtgaagg
taaagctcta
attgtttgtg
gccagatcca
gtgaaaaaaa
aagctgcaat
ggaggtgtgg
tgatctgecgg
aatggtttct
tttatttttc
gcttcaataa
tcectttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggce
tgcggeccaac
caacatgggg
accaaacgac
attaactggce
ggataaagtt
taaatctgga
taagcectce
aaatagacag
agtttactca
ggtgaagatc
ctgagcegtca
cgtaatctge
tcaagagcta
tactgtccett
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggce
gtatctttat
ctcgtcaggg
ggcettttge
taaccgtatt
cagcgagtca
gcgttggeeg
tgagcgcaac
tatgcttccg

gattaaatat
gccgaacgat
agcgctgacg
catcgaagtg
ggtggegetg
aggtaaacag
gctcacagta
cgcctggeag
cgcecateeceg
ttggcaattt
actgctgacg
aagtgaagcg
ttaccaggce
gattacgacc
ctaccggatt
tacaccgcat
aaactggctc
tgaccgctgg
cggtctgege
ccagttcaac
gctgcacgeg
cgacgactcc
ttaccagttg
aaccttactt
aggtaaatat
tattttagat
gacatgataa
tgetttattt
aaacaagtta
gaggtttttt
ccgcagggcec
tagacgtcag
taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgegyg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gacceccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagece
tggccttttyg
accgcctttg
gtgagcgagyg
attcattaat
gcaattaatg
gctegtatgt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

gatgaaaacg
cgccagttcet
gaagcaaaac
accagcgaat
gatggtaagce
ttgattgaac
cgegtagtge
cagtggcgte
catctgacca
aaccgccagt
ccgetgegeg
acccgcattg
gaagcagcgt
gctcacgcegt
gatggtagtg
ccggegegga
ggattagggce
gatctgccat
tgecgggacge
atcagccget
gaagaaggca
tggagccegt
gtctggtgte
ctgtggtgtg
aaaattttta
tccaacctat
gatacattga
gtgaaatttg
acaacaacaa
aaagcaagta
tcgtgatacg
gtggcacttt
caaatatgta
ggaagagtat
gcctteetgt
tgggtgcacyg
ttcgeeecga
tattatccecceg
atgacttggt
gagaattatg
caacgatcgg
ctcgeettga
ccacgatgcee
ctctagettce
ttctgegcete
gtgggtcteg
ttatctacac
taggtgccte
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcetgttacce
gacgatagtt
ccagcttgga
gcgccacgcet
caggagagcg
ggtttcgceca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagct
tgtgtggaat

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
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WO 02/38613

tgtgagcgga
gcgtcgagga
ctttagcagce
cacatccacc
tactcctcece
acaaatggaa
gaagcgggta
tcagaggctg
gggcgceccga
cgegetgtte
ataacttcgt
ccacgaccgg
ggagacgacc
tcceeceggge
ccgtegacce
gcgteggget
ggaccacgcc
ccgagttgag
accggcccaa
gcaagggtct
tgceccgectt
tcaccgtcac
agcccggtge
cccatggcectce
gccecaccgac
ttaaaaaacc
gttaacttgt
acaaataaag
tct

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

83
8167
DNA

<220>

taacaatttc
attctaccgg
ccegetggge
ggtaggcgce
ctagtcagga
gtagcacgtc
ggcctttggy

ggaaggggtyg
aggtccteceg

tcctettect
atagcataca
ccggecggtg
ttccatgacc
cgtacgcacc
ggaccgccac
cgacatcgge

ggagagcgte

cggttceegg
ggagccegeg
gggcagcgcce
cctggagacce
cgccgacgtce
ctgacgceceg
cgaccgaagce
tctagaggat
tcecacacct
ttattgcage
cattttttte

pPGKattA2

<400> 83

tatcatgtct
tataaagtgt
cagccaggat
ccgtatatta
tcttgtatat
tataccataa
tcggatccat
cgagtagett
cccaacttaa
cccgecaccga
ggtttccgge
atactgtcegt
acgtaaccta
gttactcget
tttttgatgg
gccaggacag
accgectege
tgtggeggat
tcagcgattt
ctgaagttca
agggtgaaac
gtggtggtta

‘gegecgaaat

tgattgaage
tgctgctgaa
tgcatggtca

ggatccgegt
ctaacagttt
agagcactgg
ctttttgatt
tggtaactct
atagctaagt
aacttcgtat
ggcactggcc
tcgeettgea
tecgecettee
accagaagcg
cgtccectea
tcceattacg
cacatttaat
cgttaactcg
tcgtttgeeg
ggtgatggtg
gagcggcatt
ccatgttgee
gatgtgcgge
gcaggtcgcc
tgccgatcge
cccgaatcecte
agaagcctgce
cggcaagccg
ggtcatggat

acacaggaaa
gtaggggagg
acttggcgcet
aaccggctcce
agttcceece
tcactagtct
gcagcggccea
ggtccggggg
gaggcccgge
catcteceggg
ttatacgaag
ccgeccaccat
gagtacaagc
ctcgeecgecg
atcgagcggg
aaggtgtggg
gaagcggggg
ctggeccgege
tggttcctgg
gtcgtgctee
tcecgegeecee
gagtgccega
ccccacgacce
cgaccecggge
cataatcagce
cccectgaac
ttataatggt
actgcattct

Artificial Sequence

taacacctaa
aaaatatccg
cctccggage
cagattagat
ctactctata
ttgtcaaagt
agcatacatt
gtcgttttac
gcacatccce
caacagttgc
gtgccggaaa
aactggcaga
gtcaatcecge
gttgatgaaa
gegttteate
tctgaatttg
ctgcgttgga
ttcegtgacg
actcgcttta
gagttgegtg
agcggcaccg
gtcacactac
tatcgtgegg
gatgtcggtt
ttgctgatte
gagcagacga

77
cagctatgac
cgettttece
acacaagtgg
gttctttggt
cgceecgeag
cgtgcagatg
atagcagctt
cgggctcagyg
attctgcacg
cctttegace
ttataagctt
ccectgacce
ccacggtgeg
cgttcgecega
tcaccgagcet
tcgeggacga
cggtgttcge
agcaacagat
ccaccgtcgg
ccggagtgga
gcaacctcce
aggaccgcgc
cgcagcgecce
ggccececgecg
cataccacat
ctgaaacata
tacaaataaa
agttgtggtt

gaaggcgaag
atgaggcata
cggaggtecc
ttgtaaatct
atttttatga
tcttattaaa
atacgaagtt
aacgtcgtga
ctttcgecag
gcagcctgaa
gctggetgga
tgcacggtta
cgtttgttcece
gctggctaca
tgtggtgcaa
acctgagcgce
gtgacggcag
tctegttget
atgatgattt
actacctacg
cgecetttegg
gtctgaacgt
tggttgaact
tcecgegaggt
gaggcgttaa
tggtgcagga

catgattacg
aaggcagtct
cctctggete
ggcccectteg
ctcgegtegt
gacagcaccg
tgctcctteg
ggcgggctca
cttcaaaagc
tgcagcccgg
gcatgcctge
acgcccctga
cctecgecacce
ctaccccegece
gcaagaactc
cggegecegeg
cgagatcggc
ggaaggccte
cgtctegeee
ggcggccgag
cttctacgag
gacctggtge
gaccgaaagg

‘acccegcacce

ttgtagaggt
aaatgaatgc
gcaatagcat
tgtccaaact

Description of Artificial Sequence: vector

ttttcecttac
tttatgttgg
gggttcaaat
ttattacaag
gaaattcaca
ctctcecatgt
ataccgggcce
ctgggaaaac
ctggcgtaat
tggcgaatgg
gtgcgatctt
cgatgcgceccce
cacggagaat
ggaaggccag
cgggegetgg
atttttacge
ttatctggaa
gcataaaccg
cagccgegcet
ggtaacagtt
cggtgaaatt
cgaaaacccg
gcacaccgcc
gcggattgaa
ccgtcacgag
tatcctgcetg

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ccaagctggce
ggagcatgeg
gcacacattc
cgccacctte
gcaggacgtyg
ctgagcaatg
ctttctggge
ggggcggggce
gcacgtctge
tacagttcga
aggtcggeey
cccctcacaa
cgcgacgacg
acgcgccaca
ttecectecacge
gtggcggtct
ccgcgeatgg
ctggcgecge
gaccaccagg
cgcgeegyggg
cggctcgget
atgacccgea
agcgcacgac
cgceceecegag
tttacttgct
aattgttgtt
cacaaatttc
catcaatgta

accttgcaga
acccgtaget
ceceggegggt
gataatttga
gtcgtecett
agagattaaa
accatggtcg
cctggegtta
agcgaagagg
cgctttgect
cctgaggcecg
atctacacca
ccgacgggtt
acgcgaatta
gtcggttacg
gccggagaaa
gatcaggata
actacacaaa
gtactggagg
tctttatggce
atcgatgagc
aaactgtgga
gacggcacgc
aatggtctge
catcatcctc
atgaagcaga

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7803

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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acaactttaa
gcgaccgcta
caatgaatcg
gaatggtgca
caggccacgg
gceceggtgea
tgtacgegeg
aatggctttc
tgggtaacag
tacagggcgg
gcaacccgtg
gtatgaacgg
accagcagca
acctgtteeg
cgctggcaag
tgcctgaact
aaccgaacgc
tggcggaaaa
ccagcgaaat
caggctttet
atcagttcac
accctaacgc
tgttgcagtg
ggcagcatca
gtcaaatggc
ttggcctgaa
cgcaagaaaa
tgtcagacat
gcgaattgaa
acagtcaaca
catggctgaa
cagtatcggce
aaaaataata
acataattgg
agtgtataat
ggaactgatg
tgagtttgga
tgatgctatt
ttgcattcat
aaacctctac
cctattttta
tcggggaaat
tccgcectcecatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgce
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcccttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccactte
agtggctgcet
accggataag
gcgaacgacc

cgccgtgege
cggcectgtat
tctgaccgat
gcgegategt
cgctaatcac
gtatgaaggc
cgtggatgaa
gctacctgga
tcttggeggt
cttegtetgg
gtcggcttac
tctggtettt
gtttttccag
tcatagcgat
cggtgaagtg
accgcagccg
gaccgcatgg
cctcagtgtg
ggatttttge
ttcacagatg
ccgtgcaceg
ctgggtcgaa
cacggcagat
ggggaaaacc
gattaccgtt
ctgccagctg
ctatcccgac
gtataccccg
ttatggccca
gcaactgatg
tatcgacggt
ggaattccag
ataaccgggce
acaaactacc
gtgttaaact
aatgggagca
caaaccacaa
gctttatttg
tttatgttte
aaatgtggta
taggttaatg
gtgcgcggaa
agacaataac
catttccgtyg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagce
ccagtcacag
ataaccatga
gagctaaccg
ccggagcetga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgce
aagaactctg
gccagtggceyg
gcgcageggt
tacaccgaac

tgttcgecatt
gtggtggatg
gatcegeget
aatcacccga
gacgcgetgt
ggcggagceeg
gaccagccct
gagacgcgcec
ttcgctaaat
gactgggtgg
ggcggtgatt
gccgaccgea
ttccgtttat
aacgagctcc
cctctggatg
gagagcgceeg
tcagaagccg
acgctccceeg
atcgagctgg
tggattggceg
ctggataacg
cgctggaagg
acacttgctg
ttatttatca
gatgttgaag
gcgcaggtag
cgccttactg
tacgtcttce
caccagtggce
gaaaccagcc
ttccatatgg
ctgagcgecg
aggggggatc
tacagagatt
actgattcta
gtggtggaat
ctagaatgca
taaccattat
aggttcaggg
tggctgatta
tcatgataat
cccctatttg
cctgataaat
tcgececttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggteg
aaaagcatct
gtgataacac
cttttttgceca
atgaagccat
tgcgcaaact
ggatggagge
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttecgttceca
tttttctgeg
gtttgcecgga
agataccaaa
tagcaccgcece
ataagtcgtg
cgggctgaac
tgagatacct

78

atccgaacca
aagccaatat
ggctaccggce
gtgtgatcat
atcgctggat
acaccacggc
tceceggetgt
cgctgatccet
actggcaggc
atcagtcget
ttggcgatac
cgcecgeatce
ccgggcaaac
tgcactggat
tecgctcecaca
ggcaactctg
ggcacatcag
ccgegtecca
gtaataagcg
ataaaaaaca
acattggcgt
cggcgggccea
atgcggtgcet
gccggaaaac
tggcgagcga
cagagcgggt
ccgectgttt
cgagcgaaaa
gcggegactt
atcgccatct
ggattggtgg
gtcgctacca
tttgtgaagg
taaagctcta
attgtttgtg
gccagatcca
gtgaaaaaaa
aagctgcaat
ggaggtgtgg
tgatctgcgg
aatggtttct
tttattttte
gcttcaataa
tcectttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgecatacac
tacggatggce
tgcggccaac
caacatgggg
accaaacgac
attaactggce
ggataaagtt
taaatctgga
taagccctce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgce
tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag

tcegetgtgg
tgaaacccac
gatgagcgaa
ctggtcgetg
caaatctgtc
caccgatatt
gccgaaatgg
ttgcgaatac
gtttcgtcag
gattaaatat
gccgaacgat
agcgctgacg
catcgaagtg
ggtggegetg
aggtaaacag
gctcacagta
cgectggcag
cgccatcceg
ttggcaattt
actgctgacg
aagtgaagcg
ttaccaggce
gattacgacc
ctaccggatt
tacaccgcat
aaactggcte
tgaccgcetgg
cggtctgcge
ccagttcaac
gctgcacgeg
cgacgactcc
ttaccagttg
aaccttactt
aggtaaatat
tattttagat
gacatgataa
tgctttattt
aaacaagtta
gaggtttttt
ccgcagggec
tagacgtcag
taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccegtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tacacgctgt
ggcatggtge
cgcgtaacge
gggaatgaat
gatccttcee
atttgcccga
tccatcaaaa
gcccacgcega
tatcccegtt
gatgaaaacg
cgccagttct
gaagcaaaac
accagcgaat
gatggtaagce
ttgattgaac
cgcgtagtge
cagtggcgtce
catctgacca
aaccgccagt
ccgetgegeg
acccgcattyg
gaagcagcgt
gctcacgegt
gatggtagtg
ccggcgcgga
ggattagggc
gatctgccat
tgcgggacge
atcagccgcet
gaagaaggca
tggagccegt
gtctggtgtc
ctgtggtgty
aaaattttta
tccaacctat
gatacattga
gtgaaatttg
acaacaacaa
aaagcaagta
tcgtgatacg
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacyg
ttcgeceecga
tattatccceg
atgacttggt
gagaattatg
caacgatcgg
ctcgecttga
ccacgatgce
ctctagctte
ttctgecgcete
gtgggtcteg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttace
gacgatagtt
ccagcttgga
gcgeccacgcet

1620
1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
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tccegaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttectgeg
taccgctcge
gcgceccaata
cgacaggttt
cactcattag
tgtgagcgga
gcgtcgagga
ctttagcagce
cacatccacc
tactcctecce
acaaatggaa
gaagcgggta
tcagaggctg
gggcgceccecga
cgcgetgtte
aggatccgceg
tctaacagtt
tagagcactg
actttttgat
ttggtaactc
aatagctaag
tcgaataact
gccgecacga
acaaggagac
gacgtccccee
cacaccgtcg
acgcgcgteg
gtctggacca
atggccgagt
ccgecaccgge
cagggcaagg

ggggtgeceg
ggcttcaccg

cgcaagcccg
cgaccccatg
cgaggcccac
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatct

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

84
51
DNA

<220>

<223>

<400> 84

agaaaggcgg
cttccagggg
gagcgtcgat
gcggeetttt
ttatccectg
cgcagccgaa
cgcaaaccgce
cccgactgga
gcaccccagg
taacaatttc
attctaccgg
ccecgcetggge
ggtaggcgcec
ctagtcagga
gtagcacgtc
ggcctttggg
ggaaggggtyg
aggtecctecg
tcctcttecet
ttaacaccta
taaaatatcc
gccteeggag
tcagattaga
tctactctat
tttgtcaaag
tcgtatagea
ccggeecggec
gaccttccat
gggccgtacg
acccggaccyg
ggctcgacat
cgccggagag
tgagecggtte
ccaaggagcc
gtctgggeag
ccttectgga
tcaccgececga
gtgcctgacg
gctccgaccyg
cgactctaga
aacctcccac
ttgtttattg
aaagcatttt

acaggtatcc
gaaacgcctg
ttttgtgatyg
tacggttect
attctgtgga
cgaccgagcg
ctcteeccege
aagcgggcag
ctttacactt
acacaggaaa
gtaggggagg
acttggcget
aaccggctce
agttcccceccce
tcactagtct
gcagcggceca
ggtccggggg
gaggcecceggce
catctceggg
agaaggcgaa
gatgaggcat
ccggaggtee
tttgtaaatc
aatttttatg
ttcttattaa
tacattatac
ggtgccgeca
gaccgagtac
caccctegee
ccacatcgag
cggcaaggtg
cgtcgaagcg
ccggetggec
cgcgtggtte
cgccgtegtg
gacctccgeg
cgtcgagtge
ccegececac
aagccgaccce
ggatcataat
acctccccect
cagcttataa
tttcactgca

Artificial Sequence

79
ggtaagcgge
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggecyg
tgagcgcaac
tatgcttceg
cagctatgac
cgcttttece
acacaagtgg
gttctttggt
cgcccegeag
cgtgcagatg
atagcagctt
cgggctcagyg
attctgcacg
cctttecgacc
gttttecctta
atttatgttg
cgggttcaaa
tttattacaa
agaaattcac
actctccatg
gaagttataa
ccatccectg
aagcccacgg
gccgegtteg
cgggtcaccg
tgggtcgegyg
ggggcggtgt
gcgcagcaac
ctggccaccg
ctcececceggag
cccegceaace
ccgaaggacc
gacccgcagc
gggcggcececce
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt

agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg
accgectttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg
aaggcagtct
cctctggcete
ggccectteg
ctcgegtegt
gacagcaccg
tgctcetteg
ggcgggctca
cttcaaaagc
tgcagccecgg
caccttgcag
gacccgtage
tceeggeggg
ggataatttg
agtcgtccet
tagagattaa
gcttgcatge
acccacgcece
tgcgeetcege
ccgactacce
agctgcaaga
acgacggecgce
tcgecgagat
agatggaagg
tcggegtcetce
tggagygcgge
tccecttceta
gcgcgacctg
gcccgaccga
gccgaccceceg
acatttgtag
cataaaatga
taaagcaata
ggtttgtcca

Description of Artificial Sequence: primer XisAl

PCT/EP01/12975

caggagagcyg
ggtttcgeca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttaget
tgtgtggaat
ccaagctggce
ggagcatgcg
gcacacattc
cgccacctte
gcaggacgtg
ctgagcaatg
ctttctggge
ggggcggggce
gcacgtctgce
tacagttcga
atataaagtg
tcagccagga
tcecgtatatt
atcttgtata
ttataccata
atcggatcct
ctgcaggtcg
ctgacccctce
cacccgcgac
cgccacgcegce
actcttcctce
cgceggtggeg
cggecccgege
cctectggeg
gcccgaccac
cgagcgcgec
cgagcggcetce
gtgcatgacc
aaggagcgca
cacccgccece
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa

ataagaatgc ggccgcccga tatgcaaaat cagggtcaag acaaatatca a

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

85
76
DNA

<220>
<223>

<400> 85

Artificial Sequence

Description of Artificial Sequence: primer XisA2

SUBSTITUTE SHEET (RULE 26)

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020

7080

7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8167

51
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80 |
ataagaatgc ggccgcacca tgcccaagaa gaagaggaag gtgcaaaatc agggtcaaga 60
caaatatcaa caagec - 76

<210> 86

<211> 44

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer XisA3

<400> 86
ataagaatgc ggccgctcaa ctattcttat aagctatttc catc 44

<210> 87

<211> 82

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer nifDl

<400> 87
cgatggctct tcccttecegt caaatgcact cttgggatta ctccgaacct agegatgggg 60
tgcaaatgtc agatcagata ag 82

<210> 88

<211> 82

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer nifD2

<400> 88
cgcttatctg atctgacatt tgcaccccat cgctaggttc ggagtaatcc caagagtgca 60
tttgacggaa gggaagagcc at 82

<210> 89

<211> 74

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer nifD3

<400> 89
gatcagctgt tgaaagctat taaaccacaa aaaggattac tccggccctt atcacggtta 60
cgacggattt gcta 74

<210> 90

<211> 74

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer nifD4

<400> 90

gatctagcaa atccgtcgta accgtgataa gggccggagt aatccttttt gtggtttaat 60
agctttcaac agct 74

SUBSTITUTE SHEET (RULE 26)
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<210> 91

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primerSSvli-1

<400> 91
ataagaatgc ggccgecccga tatgacgaaa gataagacge g 41

<210> 92

<211> 70

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer SSV1-2

<400> 92
ataagaatgc ggccgcacca tgcccaagaa gaagaggaag gtgacgaaag ataagacgeg 60
ttataaatac 70

<210> 93

<211> 47

<212> DNA

<213> Artificial Sequence

<220>

'<223> Description of Artificial Sequence: primer SSV2

<400> 93
tgtceceggge tcgaaaccgg ggggatccge ttgtagggga gtatccc 47

<210> 94

<211> 47

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer SSV3

<400> 94
gagceccggga caagcggaag cggtggtgga aaagagggaa ctgaacg 47

<210> 95

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer SSV4

<400> 95
atcgctcgag tcagaccccet tttagccatt ccg 33

<210> 96

<211> 40

<212> DNA

<213> Artificial Sequence

SUBSTITUTE SHEET (RULE 26)
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<220>

82

<223> Description of Artificial Sequence: primer SSV5

<400> 96

atcgttcgaa ggatccgcegt taacacctaa gaaggcgaag

<210> 97
<211> 38
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: primer SSV6

<400> 97

atcgttcgaa ggatccgatt taatctctac atggagag

<210> 98
<211> 64
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: primer C31-2

<400> 98

PCT/EP01/12975

40

38

ataagaatgc ggccgcacca tgcccaagaa gaagaggaag gtgacacaag gggttgtgac 60

cggg

<210> 99
<211> 4831
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: vector pRK4l

<400> 99

ggccgcacca
acgtacgcgg
ccagcgacac
cgcgacgggyg
ttegggacgg
ctcaacatga
attccgattg
gtecttcegge
cacaaagaat
ttgggegggt
gagatcacgce
actcccctta
atcaagacgce
agcatcacgg
attgggaaga
gacccgcegta
ccgaccacga
gagcttgatt
gacggcaggyg
aagctgtact
gactcttacc
ggcacgtgeca
aagatcaggce
cgcttceggea
gagcgegecg
tacgacggac

tgcccaagaa
gtgcttacga
agcgtagege
gceggttcecag
cggagcgecc
tcattgtcta
tcteggaatt
agggaaacgt
cttcgetgaa
acgteggcgg
gcaacggccg
ccggaccctt
acaaacacct
ggctttgtaa
agaccgcettc
ttgcgggett
agattgaggg
gcggaccgat
ggcgcggcaa
gcgagtgtgg
gctgeegteg
acgtcagcat
acgccgaagg
agctcactga
acgccctgaa
ccgttggcag

gaagaggaag
ccgtcagteg
caacgaagac
gttcgteggg
ggagttcgaa
tgacgtgteg
gctcgceectg
catggacctg
gtcggcegaag
gaaggcgect
aatggtcaat
cgagttcgag
tcccttcaag
gcgcatggac
aagcgcectgg
cgcecgetgag
ttaccgeatt
catcgagccce
ggggctttec
cgcegtceatg
ccggaaggty
ggcggcacte
cgacgaagag
ggcgectgag
cgcecttgaa
gaagcacttc

gtgacacaag
cgcgagcgceg
aaggcggcecg
catttcageg
cgcatcctga
cgcttctege
ggcgtgacga
attcacctga
attctcgaca
tacggctteg
gtcgtcatca
cccgacgtaa
cecgggecagte
gctgacgeccg
gacccggcaa
gtgatctaca
cagcgcgace
gctgagtggt
¢gggggcaag
acttcgaagc
gtcgacccegt
gacaagttecg

acgttggege’

aagagcggcg
gagctgtacg
cggaagcaac

gggttgtgac
agaattcgag
accttcagceg
aagcgcceggg
acgaatgccg
gcctgaaggt
ttgtttccac
ttatgcgget
cgaagaacct
agcttgttte
acaagcttgce
tceggtggtyg
aagccgccat
tgcecgacceg
ccgttatgeg
agaagaagcc
cgatcacgct
atgagcttca
ccattctgte
gcggggaaga
ccgcacctgg
ttgcggaacyg
ttctgtggga
aacgggcgaa
aagaccgcgce
aggcagcgcet

SUBSﬂTUTESHEET(RULEZQ

cggggtggac
cgcagcaagc
cgaagtcgag
cacgtcggcg
cgcecgggcegyg
catggacgcg
tcaggaaggc
cgacgcgteg
tcagcgecgaa
ggagacgaag
gcactcgacc
gtggcgtgag
tcaccecggge
gggcgagacg
aatccttegg
ggacggcacyg
ccggeeggte
ggcgtggttg
cgccatggac
atcgatcaag
gcagcacgaa
catcttcaac
agccgceccga
ccttgttgeg
ggcaggcgcyg
gacgctccgg

64

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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cagcaagggyg
cttgaccaat
gggcgegegt
gtcacgaagt
acgtgggcga
gtagcggegt
caagcttate
agtgagggtt
gttatccget
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgage
ataacgcagg
ccgegttget
gctcaagtca
gaagctccct
ttctecectte
tgtaggtcgt
gcgecttate
tggcagcagce
tcttgaagtg
tgctgaagce
ccgetggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactcce
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattge
ccggttecca
gctecttegy
ttatggcecage
ctggtgagta
gcceggegte
ttggaaaacg
cgatgtaacc
ctgggtgage
aatgttgaat
gtctcatgag
gcacatttcc
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtcccatteg
gctattacge
agggttttce
atagggcgaa

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

100
20
DNA

<220>
<223>

cggaagagcg
ggttcceega
cagtagacga
cgactacggg
agccgcecgac
agcggcecget
gataccgtcg
aatttcgagce
cacaattcca
agtgagctaa
gtcgtgccag
gcgetcecttece
ggtatcagct
aaagaacatg
ggcgttttte
gaggtggcga
cgtgcgetct
gggaagcgtg
tcgetccaag
cggtaactat
cactggtaac
gtggcctaac
agttacctte
cggtggtttt
tcectttgatc
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggeccgagege
ccgggaagct
tacaggcatc
acgatcaagg
tcctccgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttegggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata
ccgaaaagtg
tgttaaatca
aaagaataga
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgcgtaa
ccattcaggc
cagctggega
cagtcacgac
ttggagctce

C3l-screen 1

<400> 100

gcttgecgaa
agacgccgac
caagcgcegtg
cagggggcag
cgacgacgac
ctagaactag
acctecgaggg
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttcectege
cactcaaagg
tgagcaaaag
cataggctce
aacccgacag
cctgtteega
gcgctttete
ctgggctgtyg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgea
ttttctacgg
agattatcaa
atctaaagta
cctatctcecag
ataactacga
ccacgctcac
agaagtggte
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgcgce
cgaaaactct
cccaactgat
aggcaaaatg
ttcettttte
tttgaatgta
ccacctaaat
gctcattttt
ccgagatagg
actccaacgt
caccctaatc
ggagcccceceyg
agaaagcgaa
ccaccacacce
tgcgcaactg
aagggggatg
gttgtaaaac

accgeggtygg

Artificial Sequence

83
cttgaagccg
gctgacccga
ttegteggge
ggaacgccca
gaagacgacg
tggatccecce
ggggceeggt
catggtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gccccectga
gactataaag
ccctgecget
atagctcacg
tgcacgaacc
ccaacceggt
gagcgaggta
ctagaaggac
ttggtagcecte
agcagcagat
ggtctgacgce
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggyg
cggctccaga
ctgcaacttt
gttcgcecagt
gctcgtegtt
gatcccceccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
tttagaaaaa
tgtaagcgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcggge
cgcegegett
ttgggaaggyg
tgctgcaagg
gacggccagt
c

ccgaagccce
ccggecectaa
tcttegtaga
tcgagaagceg
cccaggacgg

gggctgcagyg
acccagcecttt

gctgtttcct
cataaagtgt
ctcactgcecc
acgcgcgggyg
gctgcgeteg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccecegttecag
aagacacgac
tgtaggcggt
agtatttggt
ttgatcecgge
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcageca
atccgcecctece
taatagtttg
tggtatggcet
gttgtgcaaa
cgcagtgtta
cgtaagatgce
gcggcgacceg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat
taaacaaata
aatattttgt
gccgaaatcg
gttcecagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggege
aatgcgcecgce
cgatcggtge
cgattaagtt
gaattgtaat

Description of Artificial Sequence: primer

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

gaagcttccce
gtegtggtygg
caagatcgtt
cgcttecgatc
cacggaagac
aattcgatat
tgttcccttt
gtgtgaaatt
aaagcctggg
gctttecagt
agaggcggtt
gtcgttcgge
gaatcaggygg
cgtaaaaagg
aaaaatcgac
tttcccectg
ctgtccgecet
ctcagttcgg
ccecgacceget
ttatcgccac
gctacagagt
atctgcgcetce
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcaget
aaagcggtta
tcactcatgg
ttttctgtga
agttgctett
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
ggggttcecge
taaaattcgce
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggcgaa
tggcaagtgt
tacagggcge
gggcctcette
gggtaacgcc
acgactcact

1620
1680
1740
1800
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
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4831
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gcgtgagatc

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

101
21
DNA

<220>
<223>

aagacgcaca

C3l-screen 2

<400> 101

Artificial Segquence

Description of Artificial Sequence:

gcagcggtaa gagtccttga t

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

102
20
DNA

<220>
<223>

<400> 102
atcctctgca

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

103
18
DNA

<220>
<223>

<400> 103
cgtggectga

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

104
5878
DNA

<220>
<223>

Gal 3

tggtcaggte

Gal 4

ttcattcc

PCAGGS—-Cre-pA

<400> 104

cgecgegtge
tgtgcgetcece
gggctgcgag
tgtgggegceyg
acggcccgge
gcggggggtyg
gctecggggga
cagccattgce
ctggcggage
ggtgcggege
gtccecttcet
acggggcagg
tgagtactce
cgaggaggat
ctggtcagaa

ggceccgeget
gcgtgtgege -
gggaacaaag
gcggteggge
ttecgggtgeg
gcggcaggtg
ggggcgcegge
cttttatggt
cgaaatctgg
cggcaggaag
ccatctccag
gcggggtteg
ctctcaaaag
ttgatattca
aagacaatct

Artificial Sequence

Description of Artificial Sequerice:
beta-

Artificial Sequence

Description of Artificial Sequence:
beta-

Artificial Sequence

Description of Artificial Sequence:

gcceggegge
gaggggagcg
gctgegtgeg
tgtaacccce
gggctccgtg
ggggtgccgg
ggcecceceggag
aatcgtgcga
gaggcgcecge
gaaatgggcg
cctecgggget
gcttectggeg
cgggcatgac
cctggecege
ttttgttgte

84

tgtgagcget
cggccggggg
gggtgtgtge
ccetgceacce
cggggcgtgg
gcggggcggg
cgccggeggce
gagggcgeag
cgcacccect
gggagggect
gccgcagggyg
tgtgaccgge
ttctgegeta
ggtgatgect
aagcttgagg

primer

primer

primer

vector

gcgggcgegyg
cggtgcececg
gtgggggggt
cccteecega
cgcggggete
gccgectegg
tgtcgaggeg
ggacttcctt
ctagcgggeg
tcgtgegtceg
gacggctgece
ggctctagta
agattgtcag
ttgagggtygg
tgtggcagge

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

cgcggggett
cggtgcgggyg
gagcaggggg
gttgctgagce
gccgtgeegg
gccggggagg
cggcgagecg
tgtcccaaat
cgggcgaagce
ccgcgecgee
ttcggggggy
agcgttgggg
tttccaaaaa
ccgegtceecat
ttgagatctg

20

21

20

18

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
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gccatacact
cagggcggcc
ccaaaatttg
ggacatgttc
ttgceggteg
tgaagatgtt
ccagcaacat
tgacagcaat
tgaacgtgca
catggaaaat
taacaccctg
tgacggtggg
tgtagagaag
tggtgtagcet
cgegecatet
tcatcgattg
acacagtgcc
gatcatgcaa
ggatagtgaa
taaatgattg
caataaaaga
gggggaggcece
agggggagge
accgagctcg
tacccaactt
ggcccecgcace
gcggtatttt
tacaatctgc
cgegecctga
cgggagcetge
cctcgtgata
aggtggcact
ttcaaatatg
aaggaagagt
ttgecttect
gttgggtgea
ttttcgeccce
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagcet
acttctgcgce
gcgtgggtcet
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttcegaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagettg
aagcgccacg
aacaggagag
cgggtttecge
cctatggaaa
tgctcacatg
tgagtgaget
ggaagcggaa
atgcagctgg
tgtgagttag
gttgtgtgga

tgagtgacat
tcgaccatge
cctgeattac
agggatcgece
tgggcggeat
cgcgattatce
ttgggccage
gctgtttcac
aaacaggctc
agcgatcget
ttacgtatag
agaatgttaa
gcacttagcc
gatgatccga
gccaccagcece
atttacggcg
cgtgtcggag
gctggtgget
acaggggcaa
cagatccact
tcattatttt
agaatgaggc
cagaatgacc
aattcactgg
aatcgccttg
gatcgececctt
ctccttacge
tctgatgeeg
cgggcttgte
atgtgtcaga
cgcctatttt
tttcggggaa
tatccgcetca
atgagtattc
gtttttgcte
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgcectg
ggaggaccga
gatcgttggyg
cctgtagcaa
tceceggceaac
tcggeectte
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactgget
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcececgaag
cgcacgaggg
cacctctgac
aacgccagca
ttctttectg
gataccgctc
gagcgcccaa
cacgacaggt
ctcactcatt
attgtgagcg

tgacatccac
ccaagaagaa
cggtcgatge
aggcgttttc
ggtgcaagtt
ttctatatct
taaacatgct
tggttatgcg
tagcgttcga
gccaggatat
ccgaaattge
tccatattgg
tgggggtaac
ataactacct
agctatcaac
ctaaggatga
ccgcgegaga
ggaccaatgt
tggtgegecet
agttctaggg
caatagatct
gcggccaagyg

ttgggggagg
ccgtegtttt

cagcacatcc
cccaacagtt
atctgtgegg
catagttaag
tgctceecgge
ggttttcacc
tataggttaa
atgtgcgegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagcet
tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagcg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggecett
cgttatccce
gccgecagecg
tacgcaaacc
ttcecegactg
aggcacccca
gataacaatt

85
tttgccttte
gaggaaggtg
aacgagtgat
tgagcatacc
gaataaccgg
tcaggcgege
tcatcgtegg
gcggatccga
acgcactgat
acgtaatctg
caggatcagg
cagaacgaaa
taaactggtc
gttttgcecgg
tcgegecetg
ctctggtcag
tatggcecege
aaatattgtec
gctggaagat
ccgegtegac
gtgtgttggt
gggaggggga

gggaggccag
acaacgtcgt

ccctttegece
gcgcagcectg
tatttcacac
ccagccccga
atccgcttac
gtcatcaccg
tgtcatgata
aacccctatt
accctgataa
tgtcgcecectt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgcttttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttce
tttttttctg
ttgtttgeceg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag
gcctcteece
gaaagcgggc
ggctttacac
tcacacagga

tctccacagg
tccaatttac
gaggttcgcea
tggaaaatgc
aaatggtttce
ggtctyggcag
tcegggetge
aaagaaaacg
ttecgaccagg
gcatttctgg
gttaaagata
acgctggtta
gagcgatgga
gtcagaaaaa
gaagggattt
agatacctgg
gctggagttt
atgaactata
ggcgattage
ctcgagatcc
tttttgtgtg
ggccagaatg
aatgaggcgce
gactgggaaa
agctggcegta
aatggcgaat
cgcatatggt
cacccgccaa
agacaagctg
aaacgcgcga
ataatggttt
tgtttatttt
atgcttcaat
attcecectttt
gtaaaagatg
agcggtaaga
aaagttctgce
cgccgeatac
cttacggatg
actgcggcecca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagegtg
ccggtaageg
tggtatcttt
tgctcgtcag
ctggcetttt
gataaccgta
cgcagcgagt
gcgegttgge
agtgagcgca
tttatgcettce
aacagctatg

- SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tgtccactcc
tgaccgtaca
agaacctgat
ttctgteegt
ccgcagaace
taaaaactat
cacgaccaag
ttgatgcegg
ttcgttcact
ggattgctta
tctcacgtac
gcaccgcagg
tttcecgtcetce
atggtgttge
ttgaagcaac
cctggtctgg
caataccgga
tcegtaaccet
cattaacgcg
aggcgcggat
ccttggggga

accttggggg
gcceeegggt

accctggcegt
atagcgaaga
ggcgcctgat
gcactctcag
cacccgcetga
tgaccgtcte
gacgaaaggg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggecatt
ctgaagatca
tccttgagag
tatgtggcge
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtategt
agatcgctga
catatatact
tcctttttga
cagacccegt
gctgcttgcea
taccaactct
ttctagtgta
tcgetctget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
gggggcggag
gctggeettt
ttaccgectt
cagtgagcga
cgattcatta
acgcaattaa
cggctcgtat
accatgatta

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
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
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cgccaagcta
gttattaata
ttacataact
cgtcaataat
gggtggacta
gtacgccccce
tgaccttatg
tgggtcgagg
ccaattttgt
ggggcegegeg
tgecggcggca
gcggeggegg
gcececegtgece
actcccacag
ttaatgacgg
ccetttgtge

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

105
6641
DNA

<220>
<223>

gccegggeta
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttect
tgagcceccac
atttatttat
ccaggcgggyg
gccaatcaga
ccctataaaa
ccgceteegeg
gtgagcggge
ctegtttett
gggggggage

gcttgecatge
acggggtcat
ggccegectg
cccatagtaa
actgcccact
aatgacggta
acttggcagt
gttctgctte
tttttaatta
€ggggcgggyg
gcggegeget
agcgaagcge
ccgectegeg
gggacggccc
ttctgtgget
ggctcggggg

Artificial Sequence

PCAGGSC31CNLS~pA

<400> 105

attgattatt
atatggagtt
acccccgcece
tccattgacg
tgtatcatat
attatgccca
tcatcgcectat
ccececectece
ggggcggggyg
ggcgaggcgg
tatggcgagg
cgctgegttg
ctgactgacc
taattagcgce
agggctecegg
tgtgegtggg
cggcgcgggyg
cegeggtgeg
ggtgagcagyg
cgagttgctg
ctcgeegtge
cgggcegggyg
gcgeggcegag
ctttgtccca
gcgegggega
tcgeegegece
gccttegggg
gtaagcgttg
cagtttccaa
tggccgegte
ggcttgagat
aggtgtccac
acgtacgcgg
ccagcgacac
cgcgacgggg
ttegggacgyg
ctcaacatga
attccgattg
gtcttccgge

gactagttat
ccgegttaca
attgacgtca
tcaatgggtg
gccaagtacg
gtacatgacc
taccatgggt
cacccccaat
gdggggggggce
agaggtgcgg
cggcggcgge
ccttecgeecec
gcgttactce
ttggtttaat
gagggccett
gagcgccgceg
ctttgtgege
ggggggctgce
gggtgtggge
agcacggccce
cgggcggggyg

agggcteggg
ccgcagcecat

aatctggcgg
agcggtgcgg
gcegteecect
gggacggggce
gggtgagtac
aaacgaggag
catctggtca
ctggccatac
tcccagggeg
gtgcttacga
agcgtagcge
gccggttcag
cggagcgcecec
tcattgtcta
tcteggaatt
agggaaacgt

taatagtaat
taacttacgg
ataatgacgt
gactatttac
cccectattg
ttatgggact
cgaggtgagce
tttgtattta
gcgcgceeagyg
cggcagccaa
ggcggcececta
gtgccececeget
cacaggtgag
gacggctcgt
tgtgeggggyg
tgcggecege
tcecgegtgtyg
gaggggaaca
gcggeggteg
ggcttegggt
gtggcggeag
ggaggggcge
tgcettttat
agccgaaatc
cgceggcagyg
tctcecatcecte
agggceggggt
tcectcetecaa
gatttgatat
gaaaagacaa
acttgagtga
gccgceccgat
ccgtecagteg
caacgaagac
gttcgteggg
ggagttcgaa
tgacgtgteg
gctegecectg
catggacctg

86

ctgcaggttt
tagttcatag
gctgaccgece
cgccaatagg
tggcagtaca
aatggccege
acatctacgt
actctccecea
ttttgtgcag
cgaggggcgyg
ccgaaagttt
gcggcegggceyg
ccgecegecce
ttctecteceg
gcgtgaaagc
gtgcgtgegt

caattacggg
taaatggccce
atgttcccat
ggtaaactgc
acgtcaatga
ttectacttg
cccacgttct
tttatttttt
¢ggggcgggyg
tcagagcgge
taaaaagcga
ccgegecgece
cgggcgggac
ttcttttcetg
ggagcggcte
gctgcecgge
cgcgagggga
aaggctgegt
ggctgtaacc
gcggggetece
gtgggggtgce
ggceggececeg
ggtaatcgtg
tgggaggege
aaggaaatgg
cagccteggg
tcggettetg
aagcgggcat
tcacctggece
tetttttgtt
cattgacatc
atgacacaag
cgcgagcgceg
aaggcggcceg
catttcagcg
cgcatcctga
cgettetege
ggcgtgacga
attcacctga

tcgacattga
cccatatatg
caacgacccc
gactttccat
tcaagtgtat
ctggcattat
attagtcatce
tctcceecce

cgatggggge
ggcggggcga
ccttttatgg
ggagtcgcetg
cggctctgac
ggctgtaatt
cttaaagggc

gtgtgtgtge

Description of Artificial Sequence: vector

gtcattagtt
gcctggetga
agtaacgcca
ccacttggca
cggtaaatgg
gcagtacatc
gcttcactct
aattattttg
cggggcgagy
gcgectccgaa
agcgcgeggce
tcgegecgece
ggcccttcete
tggctgegtyg
ggg9ggtgeg
ggctgtgagce
gcgceggecgg
gcggggtgtyg
cccecctgea
gtgcggggcyg
cgggcggggc
gagcgcecgge
cgagagggcg
cgccgcaccc
gcggggaggg
gctgeccgeag
gcgtgtgace
gacttctgcg
cgcggtgatg
gtcaagcttg
cactttgcct
gggttgtgac
agaattcgag
accttcagcg
aagcgccggyg
acgaatgcceg
gcctgaaggt
ttgtttccac
ttatgcgget

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

ttattgacta
gagttccgeg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
ctcececaccee

9999999999
ggcggagagg
c¢gaggcggcyg
cgttgectte
tgaccgegtt
agecgcttggt
tcegggaggg
gtggggag

catagcccat
ccgcecccaacg
atagggactt
gtacatcaag
ccegeetgge
tacgtattag
ccccatctcee
tgcagcgatg
ggcggggcegyg
agtttccecttt
gggcgggagt
cgeccegget
cteccgggetyg
aaagccttaa
tgcgtgtgtg
gctgegggeyg
gggcggtgee
tgegtggggg
cccecectece
tggcgegggy
ggggccgect
ggctgtcgag
cagggacttc
cctctagegg
ccttegtgeg
ggggacggct
ggcggctcta
ctaagattgt
cectttgaggg
aggtgtggca
ttctctcecac
cggggtggac
cgcagcaage
cgaagtcgag
cacgtcggceg
cgccgggcgg
catggacgcg
tcaggaaggce
cgacgcgteg

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5878

60
120
180
240
300
360
420
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
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cacaaagaat
ttgggegggt
gagatcacgce
actcccctta
atcaagacgc
agcatcacgg
attgggaaga
gacccgegta
ccgaccacga
gagcttgatt
gacggcaggg
aagctgtact
gactcttacc
ggcacgtgca
aagatcaggc
cgcttcggea
gagcgcgecg
tacgacggac
cagcaagggg
cttgaccaat
gggcgegegt
gtcacgaagt
acgtgggcga
gtagcggege
aaaagatcat
gaggccagaa
ggaggccaga
agctcgaatt
caacttaatc
cgcaccgatc
tattttctcc
atctgctctg
ccctgacggg
agctgcatgt
gtgatacgce
ggcacttttc
aatatgtatc
aagagtatga
ctteetgttt
ggtgcacgag
cgccccgaag
ttatcccgta
gacttggttg
gaattatgca
acgatcggag
cgcecttgatc
acgatgcectg
ctagcttcce
ctgcgctegg
gggtctegey
atctacacga
ggtgcctcecac
attgatttaa
ctcatgacca
aagatcaaag
aaaaaaccac
ccgaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggage
gccacgcttce
ggagagcgca
tttcgecace
tggaaaaacg
cacatgttet
tgagctgata

cttcgcectgaa
acgtcggegg
gcaacggccg
ccggaccett
acaaacacct
ggctttgtaa
agaccgcttce
ttgcgggett
agattgaggg
gcggaccgat
ggcgeggceaa
gcgagtgtgg
gctgecegteg
acgtcagcat
acgccgaagg
agctcactga
acgccctgaa
ccgttggecag
cggaagagcg
ggttccecega
cagtagacga
cgactacggg
agccgccgac
ctaagaagaa
tattttcaat
tgaggcgegg
atgaccttgg
cactggcegt
gccttgcage
gcccttceca
ttacgcatct
atgccgeata
cttgtctgct
gtcagaggtt
tatttttata
ggggaaatgt
cgctcatgag
gtattcaaca
ttgctcaccce
tgggttacat
aacgttttcc
ttgacgcegg
agtactcacc
gtgctgccat
gaccgaagga
gttgggaacc
tagcaatgge
ggcaacaatt
ccetteegge
gtatcattgc
cggggagtca
tgattaagca
aacttcattt
aaatccctta
gatcttcttg
cgctaccage
ctggcttcag
accacttcaa
tggctgetge
cggataaggce
gaacgaccta
ccgaagggag
cgagggagct
tctgacttga
ccagcaacgc
ttcctgegtt
ccgetegeeg

gtcggcgaag
gaaggcgcct
aatggtcaat
cgagttcgag
tcccttceaag
gcgcatggac
aagcgectgg
cgcegcetgag
ttaccgcatt
catcgagece
ggggctttcc
cgecgtcecatg
ccggaaggtg
ggcggcactc
cgacgaagag
ggcgcetgag
cgcccttgaa
gaagcacttc
gcttgccgaa
agacgccgac
caagcgcgtg
cagggggcag
cgacgacgac
gaggaaggtt
agatctgtgt
ccaaggggga

gggaggggga
cgttttacaa

acatcccceccet
acagttgcgce
gtgcggtatt
gttaagccag
ccecggcecatce
ttcaccgtca
ggttaatgtc
gcgcggaace
acaataaccc
tttecegtgte
agaaacgctg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccget
ggagctgaat
aacaacgttyg
aatagactgg
tggctggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgcag
gaactctgta
cagtggecgat
gcagecggteg
caccgaactg
aaaggcggac
tcecaggggga
gcgtegattt
ggecttttta
atccectgat
cagccgaacyg

87

attctcgaca
tacggcttcg
gtcgtcatca
ccecgacgtaa
ccgggecagte
gctgacgcecg
gacccggcaa
gtgatctaca
cagcgcgacc
gctgagtggt
cgggggcaag
acttcgaagce
gtcgacccgt
gacaagttecg
acgttggcge
aagagcggcg
gagctgtacg
cggaagcaac
cttgaagccg
gctgacccga
ttegteggge
ggaacgccca
gaagacgacg
tagactctcg
gttggttttt
gggggaggcc
ggccagaatg
cgtegtgact
ttcgeccaget
agcctgaatg
tcacaccgca
ccccgacacce
gcttacagac
tcaccgaaac
atgataataa
cctatttgtt
tgataaatgc
gcccttattce
gtgaaagtaa
ctcaacagcg
acttttaaag
ctcggtegec
aagcatctta
gataacactg
tttttgcaca
gaagccatac
cgcaaactat
atggaggcgg
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tegtteccact
tttectgegeg
ttgceggatce
ataccaaata
gcaccgcecta
aagtcgtgte
ggctgaacgg
agatacctac
aggtatcecgg
aacgcctggt
ttgtgatgcet
cggttectgg
tctgtggata
accgagcgcea

cgaagaacct
agcttgtttce
acaagcttgce
tceggtggtyg
aagccgcecat
tgccgaceceg
ccgttatgeg
agaagaagcc
cgatcacgct
atgagcttca
ccattctgte
gcggggaaga
ccgecacctgg
ttgcggaacg
ttctgtggga
aacgggcgaa
aagaccgcgc
aggcagcgcet
ccgaagcccc
ccggccctaa
tcttegtaga
tcgagaageg
cccaggacgg
agatccaggce
tgtgtgcett
agaatgacct
aggcgcgecc
gggaaaaccc
ggcgtaatag
gcgaatggceg
tatggtgcac
cgccaacacce
aagctgtgac
gcgecgagacg
tggtttctta
tatttttcta
ttcaataata
ccttttttge
aagatgctga
gtaagatcct
ttctgctatg
gcatacacta
cggatggcat
cggccaactt
acatggggga
caaacgacga
taactggcga
ataaagttgc
aatctggagc
agcecctececg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga
taatctgctg
aagagctacc
ctgtccttct
catacctcge
ttaccgggtt
ggggttecgty
agcgtgagcet
taagcggcag
atctttatag
cgtcaggggyg
ccttttgetg
accgtattac
gcgagtcagt

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tcagcgcgaa
ggagacgaag
gcactcgacc
gtggcgtgag
tcacccgggce
gggcgagacg
aatccttcgg
ggacggcacyg
ccggecggte
ggcgtggttg
cgccatggac
atcgatcaag
gcagcacgaa
catcttcaac
agccgeccga
ccttgttgeg
ggcaggcgceg
gacgcteegg
gaagcttccc
gtcgtggtgg
caagatcgtt
cgcttegate
cacggaagac
gcggatcaat
g99999a9999
tgggggaggg
ccgggtacceg
tggcgttace
cgaagaggcc
cctgatgegg
tctcagtaca
cgctgacgeg
cgtctcecggg
aaagggcctce
gacgtcaggt
aatacattca
ttgaaaaagg
ggcattttge
agatcagttg
tgagagtttt
tggcgcggta
ttctcagaat
gacagtaaga
acttctgaca
tcatgtaact
gcgtgacacc
actacttact
aggaccactt
cggtgagegt
tatcgtagtt
cgctgagata

tatactttag,

ttttgataat
ccecegtagaa
cttgcaaaca
aactcttttt
agtgtagceg
tctgctaatc
ggactcaaga
cacacagcce
atgagaaagc
ggtcggaaca
tcectgtcggg
gcggagecta
gccttttget
cgcctttgag
gagcgaggaa

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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gcggaagagce
agctggcacyg
agttagctca
tgtggaattg
aagctagccc

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

106
11784
DNA

<220>
<223>
ROSA2

<400> 106

ggcaggcect
ctggaagggyg
gagggagaag
cagcggagga
tgtgtgaaaa
ccggagtgeg
gggtgaggcg
gagggtcage
agtcgtttta
actggcccett
gcggcgagga
ccgegegecc
gctgagcgge
gtgctgagcece
ttgggctgtt
gtaagggagce
gggagtgttg
ctgggcctgg
ctaggtaacc
ttcecttgatg
aaactctteg
gagacctact
cgeeccgggga
ataacttcgt
ggaggcgett
cgctacacaa
ctccgttett
ccccegeccce
gtctegtgea
gccaatagca
ggggegggcet
gcattctcge
gggccettteg
gagaagtttc
gaagaatctc
agctgegecg
ctceegatte
tcecgeegtg
ctgcagecgg
gggttcggece
tgcgegattg
gcgtecgteg
cggcacctcg
acagcggtca
atcttcttct
aggcatccgg
gaccaactct
cgatgcecgacg
agaagcgegg
cgccccagcea

13

gcccaatacg
acaggtttcc
ctcattaggc
tgagcggata
gggctagett

6 locus

ccgagegtgg
caagcgggtyg
ggagcggaaa
gcgettecgg
cacaaatggc
cagccgcegg
agctggacgt
gaaagtagct
ccecgecgecg
gccattgget
ggcgetceca
ctgcgcaacg
tgcggggcegg
agacctccat
ttggaggcag
tgcagtggag
caataccttt
gagaatccct
gatatccctg
atgtcatact
cggtctttce
tcactaacaa
gcccaagggce
atagcataca
ttcececaagge
gtggcctctg
tggtggccce
gcagctcgceg
gatggacagc
gctttgectee
caggggcgggd
acgcttcaaa
acgatccagc
tgatcgaaaa
gtgctttcag
atggtttcta
cggaagtgct
cacagggtgt
tcgeggagge
cattcggacc
ctgatcccca
cgcaggctcet
tgcacgcgga
ttgactggag
ggaggccgtg
agcttgcagg
atcagagctt
caatcgtccg
ccgtctggac
ctcgtecgag

caaaccgcct
cgactggaaa
accccaggcet
acaatttcac
gcatgcctge

Artificial Sequence

tggagccgtt
gtgggcagga
agtctccacc
ccgacgtctce
gtgttttggt
cagccteget
gcgggcegegyg
cgcgcgcegag
gccgggecte
cgtgttcegtg
ggttccggee
tggcaggaag
gtgcaagcac
cgcgcactce
gaagcacttg
taggcgggga
ctgggagttc
tceccectett
caggggtgac
tatcctgtce
agtactcctg
ccggtacagt
acgccectgge
ttatacgaag
agtctggagce
gcctcgceaca
ttecgegecac
tcgtgecagga
accgctgage
ttcgetttet
ctcaggggcey
agcgcacgtc
cgccaccatg
gttcgacage
cttcgatgta
caaagatcgt
tgacattggg
cacgttgcaa
catggatgeg
gcaaggaatc
tgtgtatcac
cgatgagctg
tttcggctee
cgaggcgatg
gttggcttgt
atcgcecgegg
ggttgacgge
atccggagec
cgatggctgt
ggcaaaggaa

88

ctcecegege
gcgggcagtg
ttacacttta
acaggaaaca
aggttttcga

ctgtgagaca
atgcggtceg
ggacgcggcec
gtcgetgatt
tggcgtaagg
ctgceccactg
tcggectetyg
cggccgecca
gtcgtctgat
caagttgagt
ctcecectegg
cgcgegetgg
gtttccgact
ggggagtgga
ctcteccaaa
gaaggccgca
tctgetgecet
ccctegtgat
ctgcacgtct
ctttttttte
caggtgactg
tcgtggacca
acccgcaccg
ttataagctc
atgcgcttta
cattccacat
cttctactce
cgtgacaaat
aatggaagcg
gggctcagag
gggcgggcege
tgcecgegetyg
aaaaagcctg
gtctecgace
ggagggcgtyg
tatgtttatc
gaattcagcg
gacctgcctg
atcgctgegg
ggtcaataca
tggcaaactg
atgctttggg
aacaatgtcc
ttcggggatt
atggagcagc
ctcegggegt
aatttcgatg
gggactgteg
gtagaagtac
tagtcgatgce

gttggccgat
agcgcaacgc
tgcttccgge
gctatgacca
c

Description of Artificial Sequence: modified

gccgggtacg
ccctgcagea

atggctcggg
ggcttctttt
cgcctgtcag
ggtggggcgg

gcggggcggg
cceteecectt

tggctetegg
ccatccgeeg
ccececgegecyg
gggcggggac
tgagttgecct
gggaaggagc
gtcgctctga
cccttetecg
cctggettet
ctgcaactcc
agggcgcagt
cacagctecgc
actgagtcga
gatgggtgag
cggcttcgag
gatgaattct
gcagcececegce
ccaccggtag
tccectagte
ggaagtagca
ggtaggcctt
gctgggaagg
gaaggtcctce
ttctectett
aactcaccgce
tgatgcagcet
gatatgtcct
ggcactttgce
agagcctgac
aaaccgaact
ccgatcttag
ctacatggcg
tgatggacga
ccgaggactg
tgacggacaa
cccaatacga
agacgcgcta
atatgctccg
atgcagcttg
ggcgtacaca
tcgecgatag
agaaattgat

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

tcattaatgce
aattaatgtg
tcgtatgttg
tgattacgcee

agtcgtgacg
accggagggg

9999999999
cctecegecg

ttaacggcag
gaggtaggtyg
ggaggggagg
cctetggggg
ggcccagaaa
gccagcgggg
cagagtctgg
gggcagtagyg
caagaggggc
gagggctcag
gttgttatca
gaggggggag
gaggaccgcc
agtctttcge

agtccagggt

ggttgaggac
cgacactgca
gtggagtacg
accgtcacga
accgggtagg
tggcacttgg
cgccaaccgg
aggaagttcce
cgtctcacta
tggggcageg
ggtgggtccyg
ccgaggcccg
cctcatctce
gacgtctgtc
cteggaggge
gcgggtaaat
atcggccgeg
ctattgcate
gcccgetgtt
ccagacgagc
tgatttcata
caccgtcagt
ccecgaagte
tggccgeata
ggtcgccaac
cttcgagegg
cattggtectt
ggcgcagggt
aatcgcccge
tggaaaccga
gatctattaa

6420
6480
6540
6600
6641

60
120
180
240
300
360
420
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
2640
2700
2760
2820
2880
2940
3000
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acaataaaga
gaacagagta
gattagataa
catagttgga
cactcatgat
actttgtggt
gatcagcagc
tccatcagaa
aggttttact
atgcaattgt
gcatcacaaa
aactcatcaa
aactgagaga
tccataactt
agcttggcac
cttaatcgece
accgatcgcec
ccggcaccag
gtegtegtcee
acctatccca
tcgctcacat
gatggcgtta
gacagtecgtt
ctcgcggtga
cggatgageg
gatttcecatg
gttcagatgt
gaaacgcagg
ggttatgccg
gaaatcccga
gaagcagaag
ctgaacggca
ggtcaggtca
tttaacgceg
cgctacggce
aatcgtctga
gtgcagcgeg
cacggcgceta
gtgcagtatg
gcgcgegtgg
ctttcgctac
aacagtcttg
ggcggctteg
ccgtggtegg
aacggtctgg
cagcagtttt
ttccgtcata
gcaagcggtg
gaactaccgce
aacgcgaccyg
gaaaacctca
gaaatggatt
tttctttcac
ttcaccegtg
aacgcctggg
cagtgcacgg
catcagggga
atggcgatta
ctgaactgcc
gaaaactatc
gacatgtata
ttgaattatg
caacagcaac
ctgaatatcg
tcggeggaat
taataataac
attggacaaa

tgtccactaa
cctacatttt
atgcctgcte
tatcataatt
ctatagatct
tctaagtact
ctctgttcca
gcttcagetg
tgctttaaaa
tgttgttaac
tttcacaaat
tgtatcttat
actcaaaggt
cgtatagcat
tggcegtegt
ttgcagcaca
cttcccaaca
aagcggtgcce
cctcaaactg
ttacggtcaa
ttaatgttga
actcggegtt
tgccgtctga
tggtgectgcg
gcattttccg
ttgccactceg
gcggegagtt
tcgccagegg
atcgcgtcac
atctctateg
cctgecgatgt
agccgttgcet
tggatgagca
tgcgectgttce
tgtatgtggt
ccgatgatcce
atcgtaatca
atcacgacgc
aaggcggcegg
atgaagacca
ctggagagac
gcggtttege
tctgggactg
cttacggegg
tctttgecega
tccagttceg
gcgataacga
aagtgcctct
agccggagag
catggtcaga
gtgtgacgct
tttgcatcga
agatgtggat
caccgctgga
tcgaacgctg
cagatacact
aaaccttatt
ccgttgatgt
agctggcgceca
ccgaccgect
cccegtacgt
gcccacacca
tgatggaaac
acggtttcca
tccagetgag
cgggeagggyg
ctacctacag

aatggaagtt
gaatggaagg
tttactgaag
taaacaagca
atagatctct
gtggtttceca
catacactte
ctcgactaga
aacctcccac
ttgtttattyg
aaagcatttt
catgtctgga
taccccagtt
acattatacg
tttacaacgt
tceceeettte
gttgecgcage
ggaaagctgyg
gcagatgcac
tccgecgttt
tgaaagctygg
tcatctgtgg
atttgacctg
ttggagtgac
tgacgtcteg
ctttaatgat
gcgtgactac
caccgcgect
actacgtctg
tgcggtggtt
cggtttcecge
gattcgaggce
gacgatggtyg
gcattatccyg
ggatgaagcc
gcgctggcta
cccgagtgtg
gctgtatcge
agccgacacc
gcecttececg
gcgcccegetg
taaatactgg
ggtggatcag
tgattttgge
ccgcacgecyg
tttatccggg
gctcctgeac
ggatgtcgcet
cgccgggcaa
agccgggeac
ccececgecgeg
gctgggtaat
tggcgataaa
taacgacatt
gaaggcggcg
tgctgatgeg
tatcagccgg
tgaagtggcg
ggtagcagag
tactgccgec
cttcecegage
gtggcegegge
cagccatcge
tatggggatt
cgeceggtege
ggatctttgt
agatttaaag

89
tttcctgtea
attggagcta
gctctttact
aaaccaaatt
cgtgggatca
aatgtgtcag
attctcagta
ggatcataat
acctcccecect
cagcttataa
tttcactgceca
tcecgtgtcat
ggggcactac
aagttatacc
cgtgactggyg
gccagctgge
ctgaatggcg
ctggagtgcg
ggttacgatg
gttcccacgg
ctacaggaag
tgcaacgggce
agcgcatttt
ggcagttatc
ttgctgcata
gatttcagcc
ctacgggtaa
tteggeggtyg
aacgtcgaaa
gaactgcaca
gaggtgcgga
gttaaccgtc
caggatatcc
aaccatccge
aatattgaaa
ccggcegatga
atcatctggt
tggatcaaat
acggccaccg
gctgtgceega
atcctttgeg
caggcgttte
tcgctgatta
gatacgccga
catccagcge
caaaccatcg
tggatggtgg
ccacaaggta
ctctggctca
atcagcgect
tcceacgeea
aagcgttggce
aaacaactgce
ggcgtaagtg
ggccattacc
gtgctgatta
aaaacctacc
agcgatacac
cgggtaaact
tgttttgacc
gaaaacggtc
gacttccagt
catctgctge
ggtggcgacy
taccattacc
gaaggaacct
ctctaaggta

tactttgtta
cgggggtggg
attgctttat
aagggccagc
ttgtttttet
tttcatagcee
ttgttttgee
cagccatacc
gaacctgaaa
tggttacaaa
ttctagttgt
gtcggcgacc
tcccgaaaac
gggccaccat
aaaaccctgg
gtaatagcga
aatggcgett
atcttcctga
cgcccatcta
agaatccgac
gccagacgeg
gctgggtegy
tacgcgccgg
tggaagatca
aaccgactac
gegcectgtact
cagtttcttt
aaattatcga
acccgaaact
ccgccgacgg
ttgaaaatgg
acgagcatca
tgctgatgaa
tgtggtacac
cccacggeat
gcgaacgegt
cgctggggaa
ctgtcgatce
atattatttg
aatggtccat
aatacgccca
gtcagtatcc
aatatgatga
acgatcgcecca
tgacggaagc
aagtgaccag
cgctggatygg
aacagttgat
cagtacgcgt
ggcagcagtyg
tccegeatcet
aatttaaccg
tgacgcecget
aagcgacccqg
aggccgaagc
cgaccgctca
ggattgatgg
cgcatccgge
ggctcggatt
gctgggatct
tgegctgegg
tcaacatcag
acgcggaaga
actcctggag
agttggtctg

tacttctgtyg

aatataaaat

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

agaagggtga
ggtggggtgg
gataatgttt
tecattcctee
cttgattcce
tgaagaacga
aagttctaat
acatttgtag
cataaaatga
taaagcaata
ggtttgtcca
ctacgcceccecce
cgcttctgga
ggtcgcgagt
cgttacccaa
agaggcccge
tgcctggttt
ggccgatact
caccaacgta
gggttgttac
aattattttt
ttacggccag
agaaaaccgc
ggatatgtgg
acaaatcagc
ggaggctgaa
atggcagggt
tgagcgtggt
gtggagcgcecce
cacgctgatt
tctgctgetg
tcctcectgeat
gcagaacaac
gctgtgcgac
ggtgccaatg
aacgcgaatg
tgaatcaggc
ttccegececg
ccecgatgtac
caaaaaatgg
cgcgatgggt
ccgtttacag
aaacggcaac
gttctgtatg
aaaacaccag
cgaatacctg
taagccgetyg
tgaactgccect
agtgcaaccg
gcgtetggeg
gaccaccagc
ccagtcaggce
gcgcgatcag
cattgaccct
agcgttgttg
cgcgtggeag
tagtggtcaa
gcggattgge
agggccgcaa
gccattgtca
gacgcgcgaa
ccgctacagt
aggcacatgg
cccgtcagta
gtgtcaaaaa
gtgtgacata
ttttaagtgt

3060
3120
3180
3240
3300
3360
3420
3480
3540

3600

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
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ataatgtgtt
tgatgaatgg
ttggacaaac
ctattgettt
ttecattttat
tctacaaatg
ggtaaccgaa
taagcgctag
gtgtgggegt
cacagatttt
ataggtagtc
cctcggagta
ctgcttgaga
gaattttaat
agccttatca
gcttatccaa
tgactcatga
ctcaacactg
tcettaattt
ctcagtccag
tccactccea
aatggttcca
ctgatatttt
gcttactaaa
gttcaggtgt
aagcagtgct
aaatgtgatt
caagtaaaat
gtgtgtgcett
agagcacaga
cacaaccatc
attcacatta
tgtcteccagt
caataatcaa
agtgtaactg
agactttaat
atcctatttg
aaagctaagt
aaaatgtagg
cagcactctg
tcaagttcta
tgagatttceca
atccgtctac
gtcttttgac
ctactaactt
atttgcagcce
taattttttt
aggtggacta
tatacttaac
atacagaaac
ttcttcacag
gaatataaaa
gcaacaagat
atgtagtaat
gcttgggtga
caacctactt
acttgctgag
aacaaggcag
tacacaggga
gggacatgga
gatttgtgaa
atttcgaggt
gatcatgtgce
aggtgatgtce
tacttaatgt
aataagtcat
agactctctg

aaactactga
gagcagtggt
cacaactaga
atttgtaacc
gtttcaggtt
tggtatgget
gttecctatac
cctagaagat
tgtcctgeag
cggttttgtce
atctggggtt
ttttccatcg
tccttactac
catttttaaa
aaaggtattt
cccctagaca
aaccagacag
cagttectttt
tcagtgtcta
ggagttttac
tgaatgccte
ggtggatgtc
aagacattaa
attttgtcat
ttgttgtett
ttctcttgga
ttgccaagcet
gattaagcaa
gtgctctata
ctgetcttee
tgtaatggga
aataaataaa
agaatttact
attactcttt
tggacagagg
gtcttttcectce
tttaaactgce
ctgcagccat
gccagagttt
gaggcagaga
tctaggatag
taaaattata
ctttctgatg
actgtgggcet
cccatggett
tgatttccag
tttaaaaaat
atattaaatg
ttttttttta
tgttgcatcg
ccaaagtcaa
atgatagctt
atgtagacta
acttttggaa
tagttggtaa
tttaaaaaaa
cacacaagag
acaaccaaga
tattaaaata
tttctecggt
attgttttca
ctcttggttt
taggcctacc
atatgatttc
gaaagttagg
ttttacatgt
acctagtaac

ttctaattgt
ggaatgccag
atgcagtgaa
attataagct
cagggggagyg
gattatgatc
tttctagaga
gggcgggagt
gggaattgaa
gggaagtttt
ttatgcagca
aggtagatta
agtatgaaat
gagcccagta
tagaacactc
gagcattggce
attagttaca
ataactcctt
tcacctctce
aacaatagat
tctecttttt
tecteccecat
aaggtatatt
tgtacacatc
tcctgaccta

~ctggcttgac

tcttcaggac
caaatgtatt
ataatactat
agaagtcctg
tctgatgecec
tcectecttet
gaagtaatga
aagcactgga
agccataact
ttacactaag
tagctttact
tactaaacat
agccagccag
caggcagatc
ccaggaatac
attgaagcat
agatttgggt
ttctttaaag
aaatggcatg
ggtggggttyg
gggttatata
agtccctece
aatgtggtat
cttaatcaga
attaagaatt
ttecctgagge
aagttctgec
cttgcaggtc
aatgtgtttc
aaagccaggce
tagttacttg
aactacagtt
ttccaaataa
gaataggcag
agtgatagtt
atactcagaa
ttaggctgat
atatatcaag
tctttagtggg
cttacatttg
cctacctata

90

ttgtgtattt
atccagacat
aaaaatgctt
gcaataaaca
tgtgggaggt
tgcggccaaa
ataggaactt
cttctgggca
caggtgtaaa
ttaatagggg
aaactacagg
aagacatgct
tacagtgtcg
cttcatatce
attttagecce
attttccett
tacaccacaa
agtacacttt
cgtcagtggt
gtattgagaa
ctccatttat
attacctgat
tcattattga
tgtaaaaggt
aggtcttgtg
tcatggcatt
ctataatttt
tgtgaagcett
ccaggggcty
agttcaattc
tcttectggtg
tcttettttt
aatactttgt
aatgttacca
gcagacttgt
caataaagaa
taacttttgt
gaaagcaagt
tggtggtgct
tctgagtttg
acacagaaac
tccctaatga
attatttttt
cctecttecet
gctttttgee
ggaaatcttt
ataaacctca
ctataaaaga
ctttagaacc
ttttctagtt
tctgactttt
agggtctcac
tgcttttgte
agattctttt
aagtgatgaa
ctgttagagc
gcaggctcct
aaggttacct
tatttcattc
agttggaaac
aaagcccatg
gcacttcttt
tgttgttcaa
gcaaaacatg
tttgattttt
gtggaattgt
gagcactttg

tagattccaa
gataagatac
tatttgtgaa
agttaacaac
tttttaaage
tcggeecggece
cggaatagga
ggcttaaagg
attggaggga
caaataagga
ttattattge
cacccgagtt
cgagttagac
atttctceeg
cattttcatt
tcectgatett
atcgaggctg
ttgttgatcc
gttccacatt
tccaacctaa
aaactgagct
gtatcttaca
gccacatggt
ggttcctttt
agcttgtatt
ctacacgtta
gcttgacttg
ggtttttagg
gagaggtgge
ccagcaacca
tgtctgaaga
ttttttttta
gtttgttcca
aggaactaat
gggatacaga
ataaaaattg
gcttcatcta
aatgataatt
tgcctttatg
agcccagect
cctgttgggg
gccactatgg
ctgtetctge
gccatgtggt
ttctaaggge
caaacactaa
taaaatagtt
gctattaagg
aagggtctta
tcaaatccag
aatgttaatt
tatgtatctc
tcctgaatac
ataggggaca
aacttgaatt
atgcttaagg
ggtgagagca
gtctttaaac
aagttttcce
taaacaaatg
agatacagaa
gggtttcccet
ataaacttaa
ttatatatgt
aattttcaaa
ataattgtgg
ctgggtcaca

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975

cctatggaac
attgatgagt
atttgtgatg
aacaattgca
aagtaaaacc
taggcgegcece
acttcaagct
ctaacctggt
caagacttcc
aaatgggagyg
ttgtgatccg
ttatactcte
tatgtaagca
ctccttetge
tattatactg
agaagtctga
tagctgggge
tttgccttga
tgggectatt
agcttaactt
attaaccatt
tattgccagg
attgattact
ggaatgcaaa
ttttctattt
ttgctggtet
tagccaaaca
ttgttgtgtt
tcggagttca
catggtggcet
ccacaagtgt
aagagaatac
atatggtagce
ttttatttga
agaccaatgc
aacttctagt
tacaaagctg
ttggatttca
cctttaatce
ggtctacaca
aggggggctc
atgtggctaa
tgttggttgg
ctcttgtttyg
agctgctgag
aattgtccectt
atgaggagtg
ctttttgtcet
gagttttagt
agaatccaaa
tgcttactgt
tgcctgatct
taaggttaaa
cactaaggga
attatcaccg
gatccctagg
tatttcaaaa
catctgcata
ccatcaaatt
ttggttttgt
caaagctget
gcactatcct
gtttectgtce
taaacatttg
acctgagcta
tttgcaggca
agtctaggag

7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
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tcaagcattt
ggacatgttt
gattagcact
tctcaaataa
taatttttgt
aagccatatt
tatagcectg
ccgectgect
gttggatatt
cagtcagtag
cagaggctgt
gggtcaggga
tctgatagaa

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

107
1458
DNA
Bacte

<220>
<221>
<222>

CDS
(1)..

<400> 107

atg act aag

Met Thr Lys
1

gca
Ala

gag
Glu

gaa
Glu

tat
Tyr

gct
Ala

gaa
Glu
35

ttt
Phe
50

tca
Ser

ggt
Gly

aac
Asn
65

atc
Ile

gat
Asp

ctt
Leu

gac
Asp

cgc
Arg

tte
Phe

aca
Thr

gtg
Val

gat
Asp

tct
Ser
115

act
Thr

att
Ile

aat
Asn
130

gag
Glu

aaa
Lys
145

cta
Leu

999
Gly

gct
Ala

ttt
Phe

999
Gly

caccttgaag
atccagaaga
gttagtgagce
tgctggecett
tcaaagaaat
ttttttecett
gctgtectgg
ctgcctectyg
ttgttatata
tecttaagtgg
tggtactagt
tagaaactag
atatttcagg

riophage

(1455)

aaa
Lys

gta
Val
5

ttc
Phe

999
Gly
20

gca
Ala

atg
Met

999
Gly

gcc
Ala

aat
Asn

gag
Glu

tca
Ser

cgt
Arg
85

aat
Asn

aaa
Lys
100

tct
Ser

gct
Ala

ttt
Phe

gaa
Glu

cga
Arg

gcg
Ala

gca
Ala

tca
Ser

gg99g
Gly

aaa
Lys

aaa
Lys-
70

agt

Sexr

aaa
Lys

atg
Met

aga
Arg

aaa
Lys

ttgagacgtt
tattcaggac
attgagtgge
ttttaaaaag
acttgtttgg
tttttttttt
aactcacttt
agtgccggga
actataacca
tctttattgg
ggcacttaag
tctagegttt
acat

TP901-1

tat
Tyr

atc
Ile

att
Ile

gat
Asp

caa
Gln
40

tgg
Trp

ctt
Leu
55

gaa
Glu

ttt
Phe

gct
Ala

gta
Val

aga
Arg

ata
Ile

gac
Asp

ggt
Gly

agc
Ser
120

aat
Asn

gag
Glu
135

tct
Ser

ggt
Gly

150

tac
Tyr

tat
Tyr

cac
His

aac
Asn

aga
Arg

Val

Arg

Asp

Asp

91
ttgttagtgt
tatttttgac
ctttaggctt
ccettgttet
atctcetttt
tttttggttt
gtagaccagg
ttaaaggcgt
atactaactc
cccttcatta
caacttccta
tgtataccta

aca
Thr

cga
Arg
10

gta
Val

att
Ile

caa
Gln

gag
Glu
25

tct
Ser

gta gat

Asp

cca
Pro

cge gca

Ala

gat aca

Thr

gtt
Val
75

ctt
Leu

act
Thr
90

gat

ttt
Phe
105

atc
Ile

tcg
Ser

ttt
Phe

ctc
Leu

ttg
Leu
géa
Glu

ata
Ile

aaa
Lys

tct
Ser

aag
Lys

atg
Met
155

aca
Thr

aag
Lys

ggt
Gly

atactagttt
tgggctaagg
gaattggagt
ttatcaccet
gacaacaata
ttcgagacag
ctggcctcega
gcaccaccac
cactgggtgg
aaatctactg
cggatatact
ccagctttat

act
Thr

act
Thr

tcc
Ser

tta
Leu
30

cgt
Arg

gac
Asp

tat
Tyr
45

act
Thr

act
Thr

caa
Gln

atg
Met
60 -

aga
Arg

ctt
Leu

tat
Tyr

gta
Val

ctt
Leu

tat
Tyr

gtt
Val

aat
Asn

ctt
Leu

gaa
Glu
110

ctt
Leu

att
Ile
125

act
Thr

act
Thr

atg
Met

cgce
Arg
140

act
Thr

tgg
Trp

atg
Met

tta
Leu

ata
Ile

gaa
Glu

SUBSTITUTE SHEET (RULE 26)

PCT/EP01/12975
atatgttgga 11100
aattgattct 11160
cacttgtata 11220
gttttctaca 11280
gcatgttttc 11340
ggtttctectg 11400
actcagaaat 11460
gcctggetaa 11520
atttttaatt 11580
ttcactctaa 11640
agcagattaa 11700
actaccttgt 11760

11784
aac caa 48
Asn Gln
15

aca aaa 96
Thr Lys
gat gct 144
Asp Ala
tta atc 192
Leu Ile
aag cta 240
Lys Leu

80
aag gat 288
Lys Asp

95

agt att 336
Ser Ile
tct gea 384
Ser Ala
atg ggt 432
Met Gly
aag aca 480
Lys Thr

160
att gtt 528
Ile Val
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cct
Pro

gga
Gly

atc
Ile

gat
Asp
225

gaa
Glu

caa
Gln

aac
Asn

tgc
Cys

aaa
Lys
305

cga

Arg

tca
Ser

ctg
Leu

ggc
Gly

tca
Ser
385

gat
Asp

gct
Ala

gac

tta
Leu

ata
Ile

ggt
Gly
210

aat
Asn

ggt
Gly

aaa
Lys

cct
Pro

ggt
Gly
290

gat
Asp

aaa
Lys

gga
Gly

att
Ile

aac
Asn
370

cag
Gln

ttt
Phe

gag
Glu

tct

caa
Gln

tca
Ser
195

aaa
Lys

cca
Pro

atg
Met

gag
Glu

aga
Arg
275

tac

Tyr

gga
Gly

aca
Thr

act
Thr

gga
Gly
355

aac
Asn

atc
Ile

atc
Ile

aaa
Lys

act

gct
Ala
180

ctt
Leu

gat
Asp

gtt
Val

cac
His

cta
Leu
260

cct
Pro

tgt
Cys

agc
Ser

aaa
Lys

tat
Tyr
340

ttt
Phe

caa
Gln

gat
Asp

act
Thr

aag
Lys
420

gat

165

aca
Thr

aca
Thr

ata
Ile

tac
Tyr

aaa
Lys
245

gaa
Glu

tte
Phe

gga
Gly

cgc
Arg

gga
Gly
325

gat
Asp

caa
Gln

cct
Pro

aaa
Lys

atg
Met
405

ctg
Leu

gtt

ata
Ile

aaa
Lys

ccg
Pro

tgt
Cys
230

cca
Pro

gaa
Glu

caa
Gln

gca
Ala

act
Thr
310

att
Ile

tta
Leu

gaa
Glu

att
Ile

aaa
Lys
390

gat
Asp

ctt
Leu

ttt

gtt
Val

tta
Leu

tgg
Trp
215

ggt
Gly

att
Ile

aga
Arg

gct
Ala

cct
Pro
295

atg
Met

aca
Thr

agt
Ser

aat
Asn

ctt
Leu
375

ata
Ile

gag
Glu

aaa
Lys

gag

gaa
Glu

aga
Arg
200

tct
Ser

tat
Tyr

atc
Ile

caa
Gln

aaa
Lys
280

tta

Leu

aaa
Lys

gta
Val

aat
Asn

aat
Asn
360

gat
Asp

Caa
Gln

ttg
Leu

gct
Ala

tta

caa
Gln
185

gat
Asp

tat
Tyr

atc
Ile

cct
Pro

cag
Gln
265

tat
Tyr

aaa
Lys

tat
Tyr

tat
Tyr

tta
Leu
345

gac

Asp

act
Thr

aag
Lys

aaa

Lys

aag
Lys
425

gtt

92
170

ata
Ile

aaa
Lys

cgt
Arg

aaa
Lys

tat
Tyr
250

cag
Gln

atg
Met

att
Ile

cac
His

aat
Asn
330

gaa

Glu

tcc
Ser

tcg
Ser

aac
Asn

gat
Asp
410

att
Ile

aaa

ttc
Phe

ctce
Leu

acc
Thr

ttt
Phe
235

gag
Glu

act
Thr

ctg
Leu

gtt
Val

tgt
Cys
315

gac
Asp

aat
Asn

tta

Leu

tca

Ser

tct
Ser
395

cgt
Arg

agc
Ser

act

act
Thr

aat
Asn

cta
Leu
220

aag
Lys

act
Thr

tat
Tyr

tca
Ser

ctt
Leu
300

gca

Ala

aat
Asn

act
Thr

ttg
Leu

ttt
Phe
380

gat
Asp

act
Thr

gaa
Glu

cag

gat
Asp

gaa
Glu
205

aga
Arg

gac
Asp

tat
Tyr

gaa
Glu

999
Gly
285

gge
Gly

aat
Asn

aaa
Lys

gtt
Val

aaa
Lys
365

aaa
Lys

ttg
Leu

gat
Asp

aat
Asn

ttg

SUBSTITUTE SHEET (RULE 26)

tat
Tyr
190

tct
Ser

caa
Gln

agce
Ser

tta
Leu

aga
Arg
270

atg
Met

cac
His

aga
Arg

aag
Lys

att
Ile
350

att
Ile

aag
Lys

tac
Tyr

tcc
Ser

aaa
Lys
430

ggc

175

tta
Leu

gga
Gly

aca
Thr

cta
Leu

aaa
Lys
255

aat
Asn

gca
Ala

aaa
Lys

ttt
Phe

tgt
Cys
335

gac

Asp

atc
Ile

caa
Gln

cta
Leu

ctt
Leu
415

ttt
Phe

tca

PCT/EP01/12975
tca 576
Ser

cac 624
His

ctt 672
Leu

ttt 720
Phe

240

gtt 768
Val

aac 816
Asn

agg 864
Arg

aga 912
Arg

cct 960
Pro

320

gat 1008
Asp

aac 1056
Asn

aat 1104
Asn

att 1152
Ile

aat 1200
Asn

400

cag 1248
Gln

aat 1296
Asn

att 1344
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Asp

ccg
Pro

ctt
Leu
465

aaa
Lys

Ser

att
Ile
450

gta
Val

ttc
Phe

Thr
435

aat
Asn

tca
Ser

caa
Gln

<210> 108
<211> 485
<212> PRT
<213> Bacteriophage

<400> 108
Met Thr Lys

1

Ala

Tyr

Gly

Asn

65

Asp

Val

Asp

Ile

Lys
145

. Ala

Pro

Gly

Ile

Asp
225

Glu
Ala
Phe

50
Asp
Arg
Phe
Thr
Asn
130
Leu
Phe
Leu
Ile
Gly

210

Asn

Glu
Glu

35
Ser
Ile
Leu
Thr
Ser
115
Glu
Gly
Gly
Gln
Ser
195

Lys

Pro

Asp

gaa
Glu

aag
Lys

ctc
Leu

Lys
Gly

20
Ala
Gly
Glu
Ser
Lys
100
Ser
Phe
Arg
Tyr
Ala
180
Leu

Asp

Val

Val

cta
Leu

gtt
Val

gct
Ala
485

Val
5
Phe
Met
Ala
Asn
Arg
85
Asn
Ala
Glu
Ala
Tyr
165
Thr
Thr

Ile

Tyr

Phe

tca
Ser

gat
Asp
470

taa

Glu Leu
440

tat gat
Tyr Asp
455

gtt act
Val Thr

TP901-1

Ala

Ser

Gly

Lys

Lys

70

Ser

Lys

Met

Arg

Lys

150

His

Ile

Lys

Pro

Cys
230

Ile Tyr

Ile Asp

Trp Gln
40

Leu Glu
55

Ala Phe

Val Arg

Ile Asp

Gly Ser
120

Glu Asn
135

Ser Gly

Asn Arg

Val Glu

Leu Arg
200

Trp Ser
215

Gly Tyr

Val

aat
Asn

gct
Ala

Thr

Glu

25

Val

Arg

Asp

Asp

Phe

105

Leu

Ile

Lys

Lys

Gln

185

Asp

Tyr

Ile

93
Lys

aaa
Lys

gat
Asp

Arg

10
Gln
Ser
Pro
Thr
Thr

90
Ile
Phe
Lys
Ser
Thr
170
Ile
Lys

Arg

Lys

Thr

aag
Lys

aat
Asn
475

Val

Ile

Asp

Ala

Val

75

Leu

Ser

Leu

Glu

Met

155

Gly

Phe

Leu

Thr

Phe
235

Gln

aaa
Lys
460

gta
Val

Ser
Asp
Thr
Met

60
Leu
Tyr
Leu
Thr
Arg
140
Met
Ile
Thr
Asn
Leu

220

Lys

Leu
445

atc

Ile

gat
Asp

Thr

Arg

Tyr

45

Gln

Val

Leu

Asn

Ile

125

Met

Trp

Leu

Asp

Glu

205

Arg

Asp

SUBSTITUTE SHEET (RULE 26)

Gly

gte
Val

atc
Ile

Thr
Leu

30
Thr
Arg
Tyr
Val
Glu
110
Leu
Thr
Thr
Glu
Tyr
190
Ser

Gln

Ser

Ser

aac
Asn

ata
Ile

Asn

15
Thr
Asp
Leu
Lys
Lys

95
Ser
Ser
Met
Lys
Ile
175
Leu
Gly

Thr

Leu

PCT/EP01/12975

Ile

aac
Asn

ttt
Phe
480

Gln

Lys

Ala

Ile

Leu

80

Asp

Ile

Ala

Gly

Thr

160
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Fig. 1

A. pCMV-C31Int(wt):

B. pCMV-C31Int(NNLS):

C. pCMV-C31Int(CNLS):

D. pCMV-Cre:

E. pRKo4:
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Fig. 4
Sample RLU (BGal) RLU (BGal) relative activity
5 x 103 4 x_g 04

1) pUC19 only 754 + 44 |
2) pCMV-C31Int(wt) 32ng| 1386 + 174 i | 0.04
3) pCMV-C31Intwt) 64ng| 3783 + 1537 11 0.1
4) pCMV-C31Int(NNLS) 32ng| 7125 + 1474 0.19
5) pPCMV-C31Int(NNLS) 64 ng| 82086 + 2210 0.22
6) pPCMV-C31Int(CNLS) 32ng| 17624 + 5578 Illl 0.48
7) poMV-GITINKONLS) 64ng| 28840 xeczs [ — 0.78
8) pCMV-Cre(NNL

) PCMV-Cre(NNLS)  32ng| 27064 + 3769 ] 0.73
opomcnms) sarg 35523 xa0 | — 1
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A..: Nontransfected
control

B.: pCMV-Cre

C.: pcMV-C31Int(NLS)
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