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FRAGMENTS OF VIRUS PROTEIN 2 OR 3 OF POLYOMA VIRUS AS VEHICLES FOR

AC'I'IVB SUBSTANCES

‘The invention relates to a synthetic biblogically

active molecule and to a ‘method for the preparation
thereof. '

Chen, X.S., Stehle, T. and Harrison, §S.C. (1998):
Interaction of polyomavirus internal protein VP2 with
the major capsid 'protein VPl and- implicati_ons for
part:.cn.patlon of VP2 in wviral entry, The EMBO Journal,
Vol. 17, No. 12, .pp. -3233-3240 describe the.
J.nteractlons respons1ble for - anchor:.ng virus proteins

VP2 and VP3 of" polyoma virus to virus proteln 1.

Accordlng to sald publication, the anchor:.ng takes

 place in the region of the C-terminal end of VP2 or

VP3.

Us 4'9.50 599 discloses that the_ polyoma virus is
suitable for transportlng actlve substances into cells..
Furthermore, -DE 196 18 797 a1l dlscloses that a capsomer ‘

'derlved from polyoma v1rus is sulted to transportlng
" molecular materlal 1nto cells. :

.EP 0 259 149 A2 dlscloses us:Lng the rotavirus 1nterna1

capsid proteln VP6 as 1mmunolog1ca1 carr:.er ‘molecule.
and as a_vecc:.ne for- st;.mulatl_ng the immune response to
rotavirus infections; In this connection, immundgenic
peptides are bound to VP6  via . peptide-peptide
interactions which are not defined in any detail. VP6
here does not form a structural capsomer‘.but on the
contrary displays a distinctive = structural
polymorphism. VP6 is present as a monomer Or in
oligomeric form. Althoizgh-' oligomeric VP6 can form

particles, these particles are not capsids or capsomers .

but unstructured carrier proteins.
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Redmond, M. J. et al. (1991): Rotavirus particles
functlon as 1mmunolog1ca1 carriers for the delivery of

- peptides from 1nfectlous agents and endogenous -

proteins, Mol. Tmmunol. 28, 269-278 describe the use of
rotavirus internal capsid protein VP6 as transport

particle. In this connection, - VP6 is bound to

immunogenic peptldes or proteins v1a a binding proteln

derived from the peptide sequence of the rotaviral

proteln VP4. An antlgen coupled to the peptide sequence
derlved from VP4 is located on the outside of the
transport particle and therefore 1s not protected from
degradatlon.

GB 22 57 431 A descrlbes the use of a chlmerlc protein
which is derived from the envelope proteln of- phage MS-
2. This proteln can form CapSldS. Antlgenlc peptldes ‘or.
the like coupled ‘thereto’ are ‘bound - to. the. outs1de of“
the_ capsid. _Spontaneous assembllng of the chlmerlc..

N o protein.'dnring ekpreSSion in- E. coli carries .a Zhlghh
20

rlsk of contamlnatlon by bacterlal DNA or protelns._'

DE 43 35 025 al dlscloses an endosomolytlcally active

dv1rus llke partlcle whlch has been modlfled w1th
. membrane- actlve peptldes -on 1ts outer surface. The -

preparatlon of sald partlcle is compllcated

It is the object. of nthe. invention' to-_remove the
disadvantages according'to_the,prior'art.'In particular
it is intended to provide a eimple 'possibility of
specifically associating active substances with polyoma
virus VP1l. '

This object is achieved by the-features of claims 1, 9
and 19. Expedient embodiments result from the features

of claims 2 to 8, 10 to 18 and 20 to 24.

The description makes use of the following definitions:
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Derived amino acid sequence: amino acid sequence which
is unchanged compared with the amino acid sequence from -
which it 'is derived, or which differs therefrom by
amino acid exchanges, insertions or deletions.
C-terminal end: region or area at the C terrhinals.

Synthetic molecule: artificially prepared molecule.

Coupllng or attachlng ovalent or noncovalent binding.

'Noncovalent binding may be carrled out,' for example,
- via a chelate bond.

Genetic engJ.neerJ.ng. technlque whlch 1ncludes methods :

- for- 1ntroduc1ng deflned nucle:Lc ac:.ds J.nto cells.

cIn accordance w1th 'th'e- 1nvent10n, a' synthetz.c
blologlcally ‘active molecule is prov1ded for, wherein -

an amino acid sequence (Al)  derived _from the C- terrr,iinal_
end- of v1rus proteln 2 - (VPZ) or 3 (VP3) of 'polyon\a_.-

virus is llnked to an actlve substance. a

The proposed. synthet:.c blologlcally act:.ve molecule

_.makes it poss:.ble in a simple manner to spec1f1cally
_ assoc:.ate act:.ve substances w1th polyoma v1rus VPl.

This . 1eads to the formatlon of a structured capsomer.
By using said capsomer it is posslble to prepare in a

simple manner caps:.ds as unlversal carrlers for actlve
substances. '

Advantageously, the amino acid sequence  (Al) comprises
from 10 to 55, preferably from 28 to 38, amino acids.
Limitation to a relatively short amino acid seé;uenc':e.
reduces the cost of and simplifies the preparation of
the synthetic biologically active molecule.
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Expediently, the amino acid sequence at least in some
sections corresponds to the VP2 sequence from amino
acid position 250 to 319,
position 260 to 300 and particularly preferably from

amino acid position 287 to -297. sSaid amino acid
sequence ensures secure anchoring to VP1.

In the synthetic biologically active molecule, the
amino acid sequence- (Al) preferably has amino acids in
the sequence below: '

uTip Met Leu Pro Leu Ile Leu Gly Leu Tyr Gly_
i 5. | 10

The active-substance'is preferably bound ‘to the amino

This llnker may- be
composed -of .at 1east -one "amino ac1d
proteln,

‘a peptlde,
llpld or the llke The actlve substance may be

selected from the follow1ng group nuclelc . acid,

ollgonucleotlde; protein, peptlde, peptldlc substance,

Partlcularly

_ sultable are those active substances whlch couple to

the amino ac1d sequence via one of the reactlve groups
mentloned below -

The synthetic bioiogically. active molecule - may be

present coupled to an amino acid sequence derived from

polyoma virus VPl and/or may be an J.ngred:.ent of a
medicament.

In further accordance with the invention, a method for

preparing the synthetic biologically active molecule of

the invention is provided for, which method has the .
following steps:

preferably from amino acid -

modifications of sald substances ‘and low-molecularf
welght pharmaceutlcally actlve substances
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a) providing an amino acid sequence (al) derived

from the C-terminal end of virus protein 2 (VP2) or 3

(vP3) of polyoma wvirus,’ with_ the amino acid_ sequence.

(A1) having a coupling agent and
b) blndlng the active. substance to the amino acid
sequence (Al) via the coupling agent.

The coupling egent may have as amino acid glycine,
cysteine or glycine bound via lysine. The coupling
agent is = advent;ageously '_ a  further, preferably
synthetically p_reparea amino acid. sequence (A2 ) . bound
to the N~ or _.C—lter,m'inal ‘end of amino acid sequence
(Al).

"I'he ' synthetic bJ.ologJ.cally active molecule may be

o prepared, at- least partly, by genet:.c englneerlng.

20
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_ this connection, the amino ac1d sequence (Al),, the

further- ' amino “acid sequence . {A2) ‘and the ecf:ive

'substance may be prepared . completely or partlally by
'genetn.c eng:.neerlng The further amino - ac1d sequence '
(A2) expedlently has glyc:.nes and/or amino ac1ds w:.th'
functlonal s1de groups, it belng poss1ble :Eor "the

functional s1de groups ' _to. be selected from the

following group. -amino, sulfhydryl, carboxyl, hydroxyl,"

guanidinium, phenyl, 'indol.e_ and imida’zo"_le' radical.

The coupling agent may be a reactive group bound to the.

C- or N-terminal end of amino acid sequence (Al) via an
amino acid, preferably glyc1ne, : cystelne, or glycine
bound via lysine. This may have one of the following
components: amino acid with monobromoacetyl radical,
amino acid with’ monochloroacetyl radical, amino acid
with 3-nitro-2-pyridinesulfenyl radical (Npys). The
proposed reactive groups can be used universally.' They

are suitable for coupling to a multiplicity of active .

substances.
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It has proved particularly advantageous to bind the

active substance to amino acid sequence {Al) or to the
further amino acid sequence (A2) via a thioether'_or
disulfide bridge. In practice, this kind of bond can
readily be prepared. Of course, the use of other
reactive groups is also concelvable ‘Suitable groups
are, for example, N-succinimidyl bromoacetate or N-
succinimidyl 3—(2—pyridylthio)propionate (SPDP) .

The active substance may- be bound to “amino acid
sequence (Al) or_the,further amlno.ac1d sequence (A2)

via a linker. The 1inker may'be composed of at least’

one. amino acid, a peptide, protein, lipid, or the like.

In further accordance'with the invention, a method fore
preparlng the synthetlc blologlcally active molecule of
the .invention : is prov:.ded for, whn.ch method ‘has the.

follow1ng steps'

aa) syntheS121ng an amino ‘acid sedﬁence (Al)

derived from the .C- termlnal end of V1rus proteln 2,
_(VP2) or '3 (VP3) of polyoma virus and '

bb) - coupling ‘and. synthesizing an active substance,

namely a peptlde, to the amino acid sequence (Al),

-whereln the steps under aa and under bb are carried out

by means of peptide syntheszs or by means of genetic
engineering methods.

In step bb) the amino acid sequence (al). is extended by
the active substance. The elongation and the attachlng
of - the ‘active substance are carried out by repeatedly
attaching amino acid residues. This method can be
carried out particularly easily.
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Further advantageous embodiments relating .to both
aforementioned methods can be found in the subclaims.

Examples:

A. Synthesis and.purification of the peptides:

Peptides are synthesizedf by simultaneous = multiple
peptides synthesis (Schnorrenberg, G. and Gerhardt, H.

(1989) Tetrahedron 45, 7759) in a peptide synﬁhesizer'
(type' PSSM—B. from"SHIMADZU,- Japan) using the 9-
fluorenylmethoxycarbonyl (Fmoc) /tert.  butyl {But)

strategy  according  to- _Sheppard (Atherton,"E. 'éﬁd7
Sheppard, R.C. (1989) “Solld phase peptlde synthe51s -
a’ practlcal approach” IRL Press, Oxford) The. coupling
reactions are carried .out with in'.each case. 6.

‘equivalents . of - Fmoc-protected amlno' ;. acid/1-

hydrbebeﬁzotriezele ' (HOBt)/lZ equlvalents -'of -n-

methylmorpholine'.- “using. - 2- (1H—benzotr1azol l—yl)—' R
- 1,1,3; 3- tetramethyluronrmn tetrafluoroborate (TBTU)

a polymerlc carrler res1n (type Tentagel s Trltyl;
resin, RAPP Polymere, Tibingen, Germany) with a. load of_'
2 nmml/g of resin. .The-peptldes gontaln e.c termlnal

- COOH group

25

30

35

The followihg -protective groups are. used in . the .
synthesis: Cys (Trt), Arg (Pbf), Ser (But),'Thr (But),

.Asp (OBut), Glu, ' (OBut), - Asn (Trt), Gln (Trt), Lys

(Boc), His (Trt), Trp (Boc), where Trt trityl, But: t-
butyl, OBut: t-butyl ester, Boc: t-butyloxycarbonyl and
Pbf:.2,2,4,6,7-pentamethyldihydrobenzofuran-5-sulfonyl.

All protective gfoups are removed using trifluoroacetic .
acid (TFA)/thioanisole/thiocresol {95:2.5:2.5) at room
temperature over 3 h. with the addition of 3% .

triisopropylsilane "and subsequent addition of 10%
trimethylchlorosilane for 1 h. After lyophilization,




10

15-

20

25

30

35

WO 00/61616 : . PCT/DE00/00976

-8 -

. the peptides are present:  in the- form of their

trifluoroacetig acid salts.

The peptides are purified by means of preparative HPLC
on a Bischbff Polyencap 300 separating column; 10 um,
250x16 mm, using a gradient of from 0.05%
trifluoroadetic. acid in water (eluent: A) to '0.05%
trifluoroacetic acid in 80% acetonitrile/water - (eluent
B).

Alternatively, a'Vydac,séparaEing column of type 218 TP

101522 (10-15 pm, 250x22 mm) with a gradient of 43-73%

" eluent B in 30 min at a flow ratequ .15 ml/miri was
‘used. . A

By.mEans of peptide synthesis, thé-féilowing-amino:acid.:
sequence is synthesized, for example: ' -

" Trp Met Leu Pro Leu Ile Leu Gly Leu Tyr Gly

1 5 . o L. 10

In this séquenée}_the;féactive_group is.boﬁnd-£¢:the N- -
‘terminal end of the amino acid seguence wvia an amino

acid, preferably via'glycine. The readtive group may be .
composed of_nbnochldroacetylglyciné.aAiternatively, it
is also possible to attach a monobromoacetyl radical. -

Coupling of monochloroacetylglycine. in 'solid phase
synthesis: _ , o _ . '
Equal equivalents of monochloroacetylglycine and 1-
hydroxybenzotriazole (HOBt) are dissolved in
dimethylformamide (DMF), mixed with an_equél equivalent
of N,N'—diisopropyléarbodiimide (DIC) and added to the
peptide resin. Compared with the loaded peptide resin,
monochloroacetylglycine isf present in excess. The
reaction is carried out with occasional stirring and
should last for at least 1 h.
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The reactive group faciiitates covalént binding of the
biologically active molecule prepared in this way to an .
active substance, for example a peptide, which has a
free SH group. The ‘reaction of' the SH group with the
chlerine atom of' the monochloroacetyl group results in
the formatlon of a stable thioether compound accord:.ng
to the following equation:

_protein-SH + Cl—CHz'—CO—G,'Ly peptide _.-HCL ) protein-§-CH,-CO-Gly

peptide

Conjugate formation between a monochloroacetyl-modified

~anchor peptlde ‘and a_ peptide having ' a te_rminal

cystelne- . _
A monochloroacetyl—mod:LfJ.ed anchor peptlde 1s used 1n
excess of the peptlde to be conJugated The react:.on is

.carrJ.ed out in 0.1 M NaHCO3 between [sic] pH 7-8 . at

room temperature.- In the case of poor - solub:.llty of. the.

' peptlde or the anchor in .. agueous. solutn.on, _--.._t_he :

conjugate formatlon is- carrled out in 4 M guanldlne
hydrochlorlde, pH 8.0 (Lindner, W. and. Robey, . F.A.
(1987) 1Int. J. Pept. Protein Res. 30, 794-800).

Alt_:ernat_ively_, the proportion of organic solvent, for

example DMSO, in the ‘reaction mixture ICan 'be increased.
In order to avoid unwanted by-products, - water-soluble
phosphlnes may be added as reduc:.ng agent.

Optionally it 'is also 'p'ossible to carry -out the’

conjugation reaction under the following conditiens._
The monochloroacetylated anchor peptide and a peptide
having a' terminal SH group are 1ncubated at room
temperature in 1-methyl 2—pyrrol:|.done in the presence
of about 10~ -fold excess of _dllso_propylethylamlne and an
approx'. 5-fold excess of tributylphosphine. After the
reaction, H,0 is subsequently added and the product is
preéipitated by ‘the addition of ether and purified by’
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gel filtration (Defoort, J.P., Nardelli, B., Huang, W.

and Tam, J.P. (1992) Int. J. Protein Res. 40, 214-221).

- Optionally the conjugation reaction may also be carried
out as follows. The peptide containing the SH group is .

dissolved in 0.2 M phosphate buffer, 10 mM EDTA, pH
7.4. To this mixture, the monochloroacetyl-modified
anchor peptide dissolved in dimethylformamide is added.

- After the reaction, purification is carried out by gel

10
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20

25
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35

filtration -or RP-HPLC (Zhang, L. and Tam, J.P. (1997)

J. Am. Chem. Soc. 119, 2363-2370).

Isolated VPl pentamers are prepared by expressing VP1 -

as a recomblnant protein w:.th an - N-termlnal 6 X
histidine affinity tag (-H:_s ‘tag) in BE. COll The

_ proteln is pur1f1ed v:.a Nl—-NTA aff:v.m.ty chromatography

The His . tag’ 1s removed by treatment with a factor Xa.

~The. proteln is analyzed in an SDS-PAGE gel w:Lth'

subsequent Coomass:Le stalnlng

This startlng mater:.al (VPl proteln in 20 M Hepes, pH

7.3, -1 mM EDTA . 200 mN NaCl, 5y glycerol) is

'concentrated in"- a centricon 100 (Amincon [sic]) and.
separated via FPLC gel filtration (Superdex .200) with

an elution buffer (50 M - Tris, 0.15 M N_ac_l 5 mM EDTA
PH 8.5) into- the high-molecular weight capsid. fraction
and the pentamer snbunits' (fnolecular weight: about
225 kD). Both fractions are. concentrated in centricon
100. . Iodoacetamide (SIGMA) is added to the pentamer-
containing solution in a 10-fold molar excess, in order

to block potentially reactive SH g_roups'. The reaction .

is carried out at room temperature for 2 hours. The
modified 'p_entamer_ fraction is separated from excess
iodoacetamide via =~ gel filtration. - VPl-specific
monoclonal antibodies are adsorbed with. the aid of VP1-
specific antibodies and an affinity matrix (protein. A
support from BIO-RAD). The antibody-coated matrix is
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used to precipitate the purified pentamer fraction. In
a further incubation step, the anchor sequence is added

to the pentamer matrix. The samples are analyzed in an .

SDS polyacrylamide gel (12.5%) .

Conjugate formation between an Nst—modified anchor

peptlde and a peptide having a termlnal cysteine:

In addition to the reaction between a monochloro- or
monobromoacetylated anchor peptide and a peptlde having
a terminal cysteine with formation of a thioether, the
conjugate .between anchor peptide and peptide sequence
may ‘optionally also be formed via the 3-nitro-2-
-yridinesulfeﬁyl (=Npys) .group on a terminal cysteine
of the anchor and an SH group of the pept:.de to be
coupled. To th1s end, an prs modlfled cystelne 1nstead

of a’ nwnochloroacetylated glycine is coupled  N-
”termlnally to the anchor sequence. Said'prsFmodified'
'cystelne is an “actlvated dlsulflde” which is- capables
of reactlng . with' thlols_ such as, ffor"examplep

cystelnes,; to form an unsymmetrlc dlsulflde . This

- results 1n the removal of 3—n1tro 2- thlopyrldone whose ;f
'UV max1mum at 329 nm’ permits studylng the klnetlcs of
" the reactlon between.the two compounds by,spectrometry.

The . following conditions are choseh'for'the reaction

(Albericio, F., Andreu, D., Giralt, E., Navalpotro, C.,
~ Pedroso, E.; Ponsati, B.'and Ruiz-Gayo, M. (1989) Int.

J. Peptide Res. 34, 124-128). The Npys-modified peptide

is added to the peptide to be coupled having a terminal

SH group and dissolved in 0.1 M sodium acetate, 0.1 M
sodium chloride, pH 4.5, and the'pH is then adjusted to
5.0 followed by'incubation with stirring for atlleast
12 h, The pH is then adjusted to 7.Q by adding 1 N NaOH

followed by another incubation for 3 h. After the

reaction, the mixture is dialyzed_against 10 mN NaHCO;.
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The optimal pH range of the reaction is between 4.5 and
7.0. These conditions ensure minimization of unwanted
side reactions such as, . for example, formation of
symmetric disulfides between the peptide nwleculeslto

be coupled or removal of the Npys group. The pr’s'—l

modified peptide should be present in the reaction in
excess over the peptide to be-conjugated (Albericio,
F., Andreu, D., Giralt, E.; Navalpotro, C., Pedroso,
E., Ponsati, B. and Ruiz- Gayo, M. (1989) 'int. J.
Peptide Res. 34, 124-128). ' | L

: Examples "of the 1nvent10n are iliustrated Ain the’

following- sequence llstanS°_

~ Sequence listing 1 depicts an amino acid sequence
- derived frqm polyoma v1rus VP2 pos1tlon 287~ 297
servés in the synthetlc blologlcally active. molecule as

anchor for.snchorlng the active substance_to vPl.

Sequence 1lst1ng 2 deplcts a flrst exemplary embodlment'ﬁi
. of a synthetlc blologlcally actlve molecule._The HIV-l—:'
" derived peptlde sequence corresponds to pos1tlons 1- 21;

the .attached amlno acid - sequence actlng as anchor
occupies positions 22- 33ﬁ It is derlved frmm polyoma
virus VB2. B ' o

rSequence.listinq 3 depicts another example .of -an amino

acid sequence suitable as anchor. -

Sequence 1listing 4 depicts the polyoma virus VP2

sequence. This shows the sequences between positions'

250 and 300, which are suitable as anchors.

Sequence listings 5 and 6 show further synthetic
biologically active molecules. They may .be coupled with

. polyoma wvirus VPl_and then, for treatment of an HIV

infection, be introduced into the infected cells.
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1. A synthetic biologically active molecule, wherein an .

amino acid sequence (Al) derived from the C-terminal
5 end of virus protein..z' (VP2) or 3 (VP3) of polyoma

virus is linked to an active substance.- '

2. A synthetic bioldgicaily active molecule as claimed

in c¢laim 1, wherein the.gamino acid sequence (Al)
10 comprises from 10 to 55, preferably from 28 to 38,
| amino acids. S -

3. A synthetlc blologlcally active molecule as claimed
in any of the preceding clalms, wherein the amlno ‘acid
15 'sequence (Al) at 1east in some sections corresponds to
' -‘the .VP2 sequence - from amlno acid pos1t10n 250 to 319
preferably from amlno ac1d. p051tlon 260 - to 300 and.,
-partlcularly preferably from amino acid p051t10n 287 to"
297. ' R ' ' '

20 . _ . o
4 A synthetlc blologlcally actlve molecule as clalmed_'
in any ‘of the precedlng clalms, whereln the amino acld.

' sequence (Al) has amino acids in the sequence below-- '

-_25. Trp Met Leu Pro Leu Ile Leu Gly Leu Tyr Gly
. 1 _ 5 S 10

5. A synthetic'biolcgically;active molecule as cleimed
in any . of the preceding claims, wherein the active

30 substance is bound to the amino acid sequence (Al) v1a_
a linker.

6. A synthetic biologically active molecule as claimed

in any of the preceding claims, wherein the active
35 substance is selected from the following group: nncleic“
" acid, -oligonucleotide, protein, peptide, . peptidic

substance, PNA, modifications of said substances and

This Sheet Has Been Replaced
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low-molecular-weight pharmaceutically active

substances.

7. A synthetic biologically active molecule as claimed
in any of the preceding claims, couplai to an amino
acid sequence derlved from polyoma virus VP1.

8. A medicament having a synthetic biologicaliy active
molecule as claimed in any of the preceding claims.

9. A nethod for preparlng the synthetlc blologlcally

active molecule as claimed in any of the precedlng'

claims, hav1ng the follow1ng steps

ay providing an amino acid ‘sequence (Ai)'derived'ffom

the C- termlnal end of virus; proteln 2 (VP2)'cr53 AvPp3)
of . polyoma v:.rus, w:.th the am::.no ac:Ld sequence (Al),.

hav1ng a coupllng agent and

b) blnd1ng the actlve substance to _the : amlno ac1d:57

sequence (Al) v1a the’ coupllng agent

10. The method as clalmed in clalm 9, whereln the amino
"acid in’ the means for coupllng is . glyc1ne,

glyc1ne bound via 1y51ne

11. The method as clalmed 1n clalm 9 or 10 whereln the
means for coupllng is a_' further,_ preferably
synthetically prepared amino acid sequence (A2) bound

to the N- or C-terminal end of the amino ac1d sequence
(A1) . '

12. The method as claimed in any of claims 9 to'll/
wherein the synthetic biologically active molecule is
prepared, at least partly, by genetic engineering.

cystelne.or"'
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13. The method as claimed in any of claims 9 to 12,
wherein the further amino acid sequence (A2) has
glycines and/or amino acids with functional side

groups.

14. The method as claimed in claim 13, wherein the

functional sid_e_ groups are selected from the following

group': amino, sulfhydryl, carboxyl , hydroxyl,

guanidinium, phenyi, indole and imidazole radicals. '
10 ’

15. The method as cla:.med 1n any of- clalms 9 to 14,
whereln the means for - coupl:.ng lS ‘a react:.ve group'
~ bound to the C- or N-terminal end of the am:.no acid
sequence (Al) via an . amino acid, preferably glycine,
15 cysteine or glycine bound v_:|.a_ lysine. '

16.' The method as cla:.med in cla:.m 15, .wherein the
,react:l.ve group has ‘one of - the follow:.ng components

am1no ac1d with - monobromoacetyl rad:Lcal ‘amino -acid

20 . with monochloroacetyl radical, amino" acid w1th 3- n:.tro-'_'
2-pyr1d1nesu1fenyl rad:.cal (prs)

17. Th'e 'nietho‘d as"cl'a'irhéd"in any of"olaims 9 to 16,

.whereln the active substance is bound to ‘the. am:Lno acid

_ 25 sequence (Al) or to the f_urther amino acid sequence

3 . (a2) wvia a thioether or ‘disulfide bridge. -

18. The. method as claimed in any of'.clai_ms, 9 to 17,
wherein the active'su:bs_tance is bound to the amino acid

30 sequence (Al) or the ‘further amino acid sequence (A2)
via a linker. |

19. A method for_ preparing the sYnthétic biologically'
active molecule as claimed in c¢laim 1, having the
35 following steps: ' '

* C L M S *



N WO 00/61616 , PCT/DE00/00976
. ) - 16 - .

aa) synthesizing an amino acid sequence (Al) derived
from the C- termlnal end of virus proteln 2 (VP2) or 3
(VP3) of polyoma virus and

5 bb) c.oupling and synthesizing an active substance,
namely a peptide, to the amino acid sequence (Al),

wherein the steps under aa and under bb are carried out
by means of peptide synthesis'or.by means of ‘genetic
10 engineering methods.

20. The method as claimed ‘in any of - claims 9 to 19, B
- wherein the amino acid sequence (Al) comprises from .10 '
to 55,‘pre'fer'ab1y from 28 to 38, amino acids.

15 .
21.. The method -as claz.med 1n any of’ c1a1ms 9 to 20,
wherein the am:.no ac:.d sequence (Al) at 1east :Ln some |
'sectlons corresponds to the VP2 sequence from amino 3 _

_ - 'ac:Ld position 250 to 319 - preferably from amino ac1d-'

20 pos1tlon 260 to 300 and part:.cularly preferably from-
amlno ac:.d pos:.tlon 287 to 297 ' : '

22. The method as- claimed in any of claims 9 to 21,
- wherein the amino ac:x.d sequence (Al) has amino. ac:.ds in
25 the sequence below ' '

Trp Met Leu Pro Leu Ile Leu Gly Leu Tyr Gly
1 5 10

30 23. The method as c}aimed in any of claims 9 to 18 and -
20 to 22, wherein the active substance is selected from -
. the following group: nncleic acid, oligonucleotide,
protein, peptide, PNA,  peptidic substance and |
modifications of said substances. o ‘

35 _
' 24. The method as clalmed in any of clalms 9 to 23
wherein the synthetic blologlcally actlve molecule is

—_—

T
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-coupled to an amino acid sequence derlved from polyoma
" virus VP1l.
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