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J'RAGMB!fl'S OF Vl:R.US PR.O'l'BDr 2 oa· 3 OF POLYOMA vmus AS"VBBrCLBS. l'Oll 

ACT:t'VB StJBS'l'AHCi:S 

The invention relates to a synth~tic biologically 

5 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 

10 the major capsid ·protein VPl and · implications for 

participation of. VP2 in viral entry, The EMBO Journal, 

Vol. 17, Nb. 12, PP·. · 3233-3240 describe the: 

interactions responsible · for .· anchoring . virus proteins 
. . 

.vP2 and VP3 of· polyoma virus to virus protein 1. 

15 According to said publication, the ai':!.choring takes 

pla_ce in the ·region of the C-terminal end of VP2 or 

VP3. 

US ~, 950, 599· di·scloses t~at the .· polyo~ virus is 

20 suitable for tran.sportin~ -active substances into ce11s· .. 

25 

Furthermore, . DE. 196 18 ·797 ·Al di~~loses that a ~aps~mer. 
. . 

· derived 'from polY:oma virus ·is suited. to transporting 

molecular mate~ial into cells. 

EP O 259 149 A2. discloses using the · rotavirus internal 

caps id protein VP6 as immunological carrier .molecule. . . . . : . . . 

arid. as a v~ccine for· .stimulating the· immune· response· to 

rotavirus infections. In this connection, immunogenic 

peptides are bound to VP6 . via . peptide-peptide 

30 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. VP9 is present as a monomer or in 

oligomeric form. Although, oligomeric VP6 can form 

35 particles, these particles are not capsids"or capsomers 

but unstructured carrier proteins. 
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Redmond, M .. ~. et al. (1991): Rotavirus particles 

function as immunological carriers for the delivery of 

peptides from infectious agents and endogenous 

proteins, Mol. Imrnunol. 28, 269-278 describe the use of 

5 rotavirus internal capsid protein VP6 as transport 

particle. In this connection, VP6 is bound to 

imrnunogenic peptides or proteins via a binding protein 

derived from the peptide sequence of ·the rotaviral 
. . 

protein VP4. An antigen coupled to the peptide sequence 

10 derived from VP4. is located on the outside of the 

transport particle and, t:herefore -is .not protected from 

degradation. 

GB ·22·· 57 431 A describes the use of a chimeric protein 

15· which is derived from· the envelope protein of· phage MS-

2 .·This -protein· can fo~ ·capsids. Antigenic-peptiges ·or. 

the lik~ . couple.# ·thereto . a~e bound _t() '.the. outside·. of 

the caps id~ . Spontaneous· assembling of ·. t:he chimeric ... 

protein ·.duri~g expression · in· E: coli carries . a high 

20 risk of contamination by bacterial. DNA or proteins. 

DE 43 35 025 Al discloses an endosomolytically active· 

virus-like particle which, has been ,modified with 

merobrane·""".acti ve .. p~ptides . on its outer surface. The 

25 preparation of said particle is complicated-. 

It .is· the· object of the. invention to remove the 

di°sadvantages according to .the.prior. art. Iri particular 

it is intended to provide a simple possibility of 

30 specifically associating active substances with polyoma 

virus Vl?l. 

This object is achieved by the features of claims 1, 9 

and 19. Expedient embodiments result from the. features 

35 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 

5 amino ac~d exchanges, insertions or deletions. 

10 

15 

20 

C-terminal end: region or area at the C terminals. 

Synthetic mol.ecule: artificially prepared molecule. 

Coupling or attaching: · coval.ent or noncovalent binding. 

Noncovalent binding may be carried out,· for e~le, 

. via a chelate bond. · 

Genetic engineering: technique which ··includes· methods 
.. 

for:.· introdu~ing · de~ined .nucleic acids into cells. 

· IJ:l accordance with the .. ipvention, 

biologically·· active rrtol~cuie is provided 

a .synthetic. 

··for wherein · '· . . 

a11 amino .acid- sequence (Al) derived _from· the C-"terminal. 
. . 

end· of virus ·protein. 2 · (VP2 >. or . ~ . (VP3 )· of polyoma . 
virus is linked to. an active substance .. 

The· proposed. synt;hetic .·biologically active molecule 

25 makes it ·possible in a simple .manner to specifically 
associate active· substances with· po.lyes~ virus VPl. 

This leads to the formation . o_f a structure~ capsome:r. 

By using said capsomer . it is possiple to prepare in -a 
simple manner capsids .as universal carriers for active 

3 0 substances . 

Advantageously, the ainino acid sequence (Al) comprises 

from 10 to 55~ preferably from 28 to 38, amino acids. 

Limitation to a relatively short amino acid sequence 

35 reduce.s 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 2 5 O . to 319, pref er ably from amino acid · 

position 260 to :300 and particularly preferably from 

5 amino acid position 287 to · 297. Said amino acid 

sequence ensures secure anchoring to VPl. 

10 

15 

20 

In the synthetic biologically active molecule, the 
amino acid sequen.ce · (Al) pref era.bly ha,s amino acids in 

the sequence b~low: 

· Trp Met Leu Pro Leu r1·e Leu Gly L.eu Tyr Gly 

1 5 . 10 

The active substance is preferably bound '_to the amino 

acid· sequence (Al) . via a. linker. This linke:r;. may· be. 
composed· .: of . at least .. orie '. amino . acid, . ·. a . peptide, 

protei:O,' lipid or the 1ike .. The 'active,· substa~c~ may be 

· s~lected· · from the . .-f-~llowing · group: .. nucleic: : acid, 

oligonticleotide, prot~'in, '_peptide,· pep.tid.ic. stibst~nce, 
PNA, modifications of ·said" -~:aibstances . and low-mcfrecular 

welght ~harmaceutic~lly a~tive -·substances. · Pa~~iculariy 
suitable are those active substances whi.ch ·couple to 
the . amino . acid se~ence .. via one of the reactive groups 

25 mentioned below . 

The synthetic biologically . active molecule· · may be 

present coupled to an amino acid sequence derived from . 

polyoma virus VPl and/or may be an ingredient of a 
30 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 
35 following steps: 
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a) providing an amino a:cid sequence (Al) derived 

from the c~tetminal end of virus protein 2 (VP2) or 3 

(VP3) of polyoma . virus, · with the amino acid sequence 

(Al) having a coupling agent and 

5 b) binding the active substance to the amino acid 

10 

15 

sequence (Al) via the coupling agent, 

The coupling agent may have as amino acid glycine, 

cysteine or glycine bound via lysine. The coupling 

agent is advantageously a further, preferably 

synt_hetically prepared amino acid . sequence {A2) . bound 

to the N-. or C-terzninal . end of amino acid sequence 

(Af). 

The synthetic biologically active molecule may be 

prepared, at· least partly,. by genetic engineer:in~ ~ · In,. 

this connection, the amino acid sequence (Al) •. · ·the 
.. · ·. . 

f1:1rther · ~mino · acid ~-~qU.ence . {A2) and the. · active 

Sl.,lbstance may .be· _prepared_·.; completely o:r partially.·· ,by 

20 genetic ·engineering.. ·Tlie · further·· amino· acid ·sE;lqµ.ence 

{A2-) expediently has· glycines · and/or . .amino ac:i,~s: ~ith 
functional side g.roups, it being possibie · · for · the . 

functional side ·groups · to be f?elected from· the 

following group: .amino, su~fhydryl, carboxyl, hydro~l, 

25 guanidinium, phenyl, · indol.e and imidazote radical. . · 

The coupli~g agent may be· a reactive group bound to the. 

c~ or N-termirial end of amino acid sequence {Al) via an 

amino acid, preferably glycine, . cysteine, or· glycine 

30 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 

35 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 sequen,ce (A2) via a thioethe:r or 
disulfide bridge. ·In practice, this kind of bond can 

5 readily be prepared. Of course, the use of . other 

reactive groups is also conceivable. Suitable groups 

are, . for example, N-succinimidyl .bromoacetate or N­

succinimidyl 3-(2-pyridylthio)propionate (SPDP). 

10 The active substance may be bound to amino acid 
~equence (Al). or the . further amino . acid sequence (A2) 
via a linker. ·The . linker may b~ coinposed of at least· 

;·~ one. amino acid, a peptide, protein, lipid, or tl;Le like. 

,) 

15 In further accordance with the invention1 a method for 

preparing th~ synth~tic biologically. activ~ molecule .. ~f 
the .invention' i."s provided for~· which method :!las .the 
following steps:_ 

.· 20 aa) synthesizing . an ami?lO acid se~ence · . (Al)° 

derived from the -~-terminal : end of· virus· protei.n 2. 
(VP2) ·or, 3 · (VP3) of polybma ·virus and 

bb). co~pling ·and synthesizing an active- substance,. 

25 namely a· peptide, . to the amino acid sequence· (Al), . 

30 

wherein the steps under aa: and under bb are car·ried out 

by means of peptide synthesis 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 attaching 

of the active substance are. carried out by repeatedly 

attaching amino acid residues. This method can be 

3 5 carried out particularly easily. 



~ 
''.:# 

' '.) .. ~·J: 

5 

wo·oo/61616 PC'l'/DB00/00976 

7 -

Further advantageous embodiments relating . to both 

aforementioned methods can be found in the subclaims. 

Examples: 

A. Synthesis and purification of the peptides: 

Peptides are synthesized by simultaneous multiple 

peptides synthesis {Schno.rrenberg, G. and_ Gerhardt, H. 

(1989) Tetrahedron 45, 7759) in a· peptide synthesizer 

10 · (type: PS_SM-8 · from SHIMADZU, Japan) using the 9-

tluorenylmethoxycarbonyl (Fmoc) /tert. butyl (But) 

strategy · according to · Sheppard (~therton, · E. ·and 
Sheppard, R.C. (1989) "Solid phase peptide synthesis -

a· practical. appr.oachf' . IRL Press, Oxford). The couplJ.ng 

15 reactions are carried . out with in . each case. 6 · 

equ:lvalents .. of. Fmo~~protected amil;'l~ · .acid/1-

hydroxybenzotriazole (HOBt)/12 equiv;a:ients· ·of n-

m~thylmo:rpholine· · ·using. · 2- ( lH-benzotriazo~-1_;.yl) ~-. 

1, 1, 3~ 3_-tetramethyluronium. tetrafluoroborate (TBTU) . on · 

.20 a i;>ol:ymeric carrier . resin' . (t}'pe:. .Tentagel ·. S Tri,tyi •. 

resin, 'RAPP ·:Polymer~,. Tiibihgen, Germany). with. a .. ioad. of·. 
. . 

2 mmol/g of resin·. ·The ·.peptides ·contain a. C-terminal · 

CQOH group. 

25 The following . protective !;Jroups are used in . the 
. . 

synthesis: Cys (Trt), Arg (Pbf), Ser (But), Thr (But), 

·.Asp (OBut) _,- Glu, (OBut} ,- - Asn (Trt}, Gln (Trt), Lys 

(Boe}, His (Trt), Trp (Boe); where Trt: trityl, But: t­

butyl, OBut: t-butyl ester, Boe: t-butyloxycarbonyl and 

30 Pbf:.2,2,4,6,7-pentamethyldihydrobenzofuran~S-sulfonyl. 

All protective groups are removed using triflu.oroacetic 

acid (TFA)/thioanisole/thiocresol (95:2.5:2.5) at room 

temperature over 3 h· with the addition of 3% 

35 triisopropylsilane and subsequent addition of 10% 

trimethylchlorosilane for 1 h. After lyophilization, I 

\ 
I 
! 
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the peptides are present · in the ·· · form of their 

trifluoroacetic acid salts. 

The peptides are purified by means of preparative HPLC 
5 on a Bischoff Polyencap 300 separating column, lO µm, 

250x16 mm, using a gradient of from 0.05% 

tr if luox:o?c.et.ic acid in · water ( eluent · A) to 0. 05% 

trifluoroacetic acid in 80% acetonitri;:t:e/water (eluent 

B) • 

10 

15· 

. . 

Alternatively~ a Vydac_.separating column of type 218 TP 
101522 (10-15. µm; 250x22 mm) with a .gradient of 43-73% · 

· eluent B in 30 min at. a flow rate · of . 15 ml/min was 

·used. 

By means of .peptide ·synthesis.·, the . following ~no· acid 
. . . 

sequence· is synthesized, for· example:· 

Trp Met Leu Pro Leu .Ile Leu Gly Leu Tyr Gly 

20 i 5. 1,0 

25 

In this s·equence, the reactive group is boUrid to· the N­

terminal" end ·Of the axnino acid sequence Via an . amino 

acid, preferably via glycin~. The reactive group may be 
. . . 

composed of monoch,loroacetylglycine·. -Al terna ti vely, it 

is also possible .to attach a mo~obromoacetyl radical. 

Coupling of ni.onochloroacetylglycine in ·solid ·phase 

synthesis: 

30 Equal equivalents of ~onochloroacetyiglycine and 1-
hydroxybenzotriazole (HOBt) are dissolved in· 

dimethylformamide (DMF), mixed with an equal equivalent 

of N,N'-diisopropylcarbodiimide (DIC) and added to the 

peptide resin. Compared with the loaded peptide resin, 

3 5 monochloroace.tylglycine is. pres~nt 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 facilitates coval~nt binding of the 
biologically active molecul_e prepared in this way to ari 
active substance, · for example a peptide, which has a 

5 free SH group. The reaction of the SH group with the 
chlorine atom_of the monochloroacetyl group results in 
the formation of a stable thioether compound according 
to the following equation: 

10 protein-SH + Cl-CH2-CO-GJ,y peptide .::.HCL· ) protein-S-CHrCO-Gly 

peptide 

15 

Conjugate formation :Petween a monochloroacetyl-modified 
anchor peptide and a peptide having a terminal 
cysteine: 

A monochloroel;cetyl:...modified anchor. peptide.· i's used in 
excess of the pept~d~-to be conjugated. The .reaction, is 

. carried out in 0 .1 M .NaHC03 .between [sic] p~ 7-8 . at 
room temperature.· Iri. _the case.of poor.solubility. of. the 

. 20 peptide or. the ·anchor in : aqlieous. solution, the 
conjugate·. formation . is· carl:'.ied out in 4 M guan~_dine 
hydrochloride' pH. 8 . o· (Lindner., . :w. and ·Robey I F. A. 
(1987) Int. J. ·l?ept. Protein Res. 30, 794-800). 
Al1;:.ernatively, the -proportion of organic solvent, for 

. 2 5 example· DMSO, in ·the·· reaction mixture ·can · be increased. 
:) In order to avoid unwanted b~-pro~uc·ts,· water:...soluble 

phosphines may be adde~_as reducing agent. 

Optionally it ·is also possible to carry out the· 
30 conjugation· reaction under the following conditions. 

The monochloroacetylated anchor peptide and a_ peptide 
having a· terminal SH group are incubated at room . . 
temperature in 1-methyl-2-pyrrolidone in the presence 
of about 10-fold excess of diisopropylethylamine and an 

35 approx. 5-fold excess of tributylphosphine. After the 
reaction, H20 is subsequently added ~nd the product is 
precipitated 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 
5 out as follows. The peptide containing the SH group is 

dissolved in O. 2 M phosphate buffer, 10 mM EDTA, pH 
7.4. To this mixture, the monochloroacetyl-modified 

anchor peptide dissolved in dimethylformamid~ is added. 

10 

After the reaction,. purification is carried out 

filtration ·or RP-HPLC (Zhang, L. and Tam, J.P. 
J. Am. Chem. Soc. 119,_ 2363-2370)·.· 

by gel 

(1997) 

Isolated VPl pentamers are prepared by expressing VPl 
as a recombinant· protein with an· N.:.terminal 6 x 

15 histidine affinity tag (=His tag) in E. .c::oli. The 
protein is _purified v:ia Ni...:NTA -affinity .chromatography· .. 

20 

The· His . ~ag· ·is .removed by treatment with· a 

-The. protein is ana;LyZed in an SDS-PAGE 
subsequent· Coomc;1.ssie .. staini:t'lg. · 

,. 

fa"c::tor .xa. 

gel -with· 

This startin~ material .. {VPl P.rotein in· ·20· mM ·Hepes,_ pH. 
7. 3·, ·. 1 · mM EDTA,. . 200 · rnN NaCl, · 5% · glycerol) . is 

concentrated in· a centricon 100 {Arnincon [sic]) and 
separated via· FPLC gel filtration {Superdex .200) ·with 

25 an elution buffer '(50 · mM ·Tris, 0·.15 M NaCl, 5 mM .EDTA, . . . . . . . 

. } pH · 8. 5) · int·o · the high-:molecular weight caps id. fraction 
and the pentamer subunits· (molecular weight: about 

225 kD) . Both fractions are: concentrated in centricon 
100 .. Iodoacetamide (SIGMA} is added to the pentamer-

30 containing solution in a 10-fold molar excess, in order 
to block potentially reactive SH groups. The _reaction 
is carried o_ut at room temperature for 2 hours. The 
modified pentamer fraction is separated from excess 
iod6acetarnide via · gel filtration. VPl-specific 

35 monoclonal antibodies are adsorbed with. the aid of VPl­
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 ·traction.· 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 f ormat~on between an Npys-modif ied anchor 

_peptide and a peptide having a term~nal cysteine: 

In addition to the reaction between a monochloro- or 

monobromoacetylated anchor peptide and a peptide having 

10 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-· 

pyridinesulfenyl <=:Np~s) . group on a terminal cysteine 

of the anchor and an SH group of the pept_ide to be 

15 coupled. To this end, an Npys-modified cy~teine· instead 

of .. a monochloroacetylated glycine is coupled. N"".' 

t:.erm.inally. to the anchor sequence"-.· S_aid. Npys-modif.ied 

. cysteine is an "activated' di.sulfide" which· is ··capable 
. . .. 

. of ~eacting .. with' thiols . such .as; . "for. ex~le,_: 

. 20 · cystei~es, to form an: unsymmet:ric .. disulfid~~ ·. This 

results ·in the reµtoval of 3-nitro-2-thiopy'_ridone wpos~ 

25 

. . . 

UV maxim\im at. 329 rim permits studying the kineti6s of 

the reaction between the two comi;:>ounds by . spec'trometry. 

The . following· conditions are chosen . for·. the .reaction 

(Albericio, F., Andreu, D.,. Giralt, E., Navalpotro, c·. I 

.Pedros·o, 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 

30 SH g.roup 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 at least 

12 h. The pH is then adjusted to 7.0 by adding 1 N N~OH 

followed by another incubation for 3 h. After the 

35 reaction, the mixture is dialyzed.against 10 mN NaHC03 • 
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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 

syrranetric disulfides between the peptide molecules to 
5 be coupled or removal of the Npys group~ The Npys-

10 

. . 

modified peptide should be present in the reactiqn in 

excess over the peptide to be · con).ugated {Albericio, 

F., Andreu, D., Giralt, E_., Navalpotro, C., 

E., Ponsati, B. and Rui~-Gayo, M. (1989} 

Peptide· Res. 34, 124-128}. 

Pedroso, 

int. J .· 

Examples of the invention are illustrated .in the· 

following· sequence listings: 

15 Sequence listing 1 depicts an amino acid sequence 

derived from .polyom~ virus VP2, .position 2.87-297. .It 

serves in the· synthetic biologically.active molecule as . . . ~ 

anchor for anchoring the active substance: to VPl. . . . . . . 

20 s"equence ·1istin~_··2· depicts a· first exemplary eritbodiment" 

·of a synthetic" biologically _active molecule·~ Th~ HIY-1-
derived pept,ide sequenc_e 'cqrrespori.ds ·to. positi~ns 1~21; . 

the attached" amino acid sequence .acting as anchor 

occupies positions 22-33. It is ·derived ·from poly~ma 

2 5 virus VP2 • 

·Sequence. Tisting 3 depicts another example .of -an amino 

acid sequence suitable as anchor. 

3 0 Sequence listing 4 depicts the· polyorna virus VP2 

sequence. This shows the sequences between positions 

250 and 300, which are suitable as anchors. 

35 

Sequence listings 5' and 6 

biologically active molecules. 

. polyorna virus VPl and then, 

show further synthetic 

Th~y may .be coupled witb 

for treatment of an HIV 

infection, be introduced into the infected cells. 
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1:1111111111111llllUllll-111111, 
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Patent claims 
\ 

1. A synthetic biologically active molecule, wherein an 

amino acid sequence (Al} derived from the C-terminal 

5 end of virus protein 2 (VP2) or 3 (VP3) of polyoma . 

virus is linked to an active substance.· 

2. A synthetic biologically active molecule as claimed 

in claim 1, wherein the amino acid sequence {Al) 

10 comprises from 10 to 55, preferably from 28 to 38, 

amino acids·. 

3. A synthetic biologically active molecule as claimed 

in any ·of the · preceding claims, wherein the amino · acid 

15· sequence (Al) at least in. some sections corresponds to 

t;he -VP.2 s~quence ·.from . amino a~id position. 250 to 319 I .. 

preferably· from ~ino acid pos:i,tion 260 ·to . 300 · and 

.partic~lar_ly p:r,-eferably: from:· amino· a~.id position· 287 to· 

297. 
20 

4. A synthetic biologi·cally active· molecule as claimed 

in any ·o:f the P:receding ·claims; wherein. the amino ·acid 

sequence (Al} has amino acids in the ·sequence below: · 

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

5. A synthetic biologically active molecule as claimed 

in any . of the preceding claims, wherein the active 

30 substance is bound to the amino acid sequence (Al) via 

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: nucleic· 

acid, . oligonucleotide, protein, peptide, . peptidic 

substance, PNA, modifications of said substances and 

1li1iii1iiW 
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low-molecular-weight 

substances. 

pharmaceutically active 

7. A synthetic biologically active molecule as claimed 
5 in any of the preceding claims, · coupled to an amino 

acid sequence derived.from polyoma virus VPl. 

10 

15· 

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

9 •· A method for prep~ring the synthetic biologically 
active·. m~lecule·. as claimed. in, any of the preceding. 

claims, having t~e following steps: 

al provid.ing an amino acid sequence (Ai) · derived· from 
_the·. C"'."termina~ ·:.end oj,: ·virus: protein 2 (VP2) ·or.,·~ . (VP3) 

of. p9lyoma. · virus·,. with the ainino acid sequence ·(Al) .. 
·.having a· ·coupling agent and . . . 

. 2 0 b} binding.. the act"i ve substanc·e . to. . the . ami;no acid . . 
sequenc~ · {Al) via . the, coupling. agent·.-

10. The method as claimed in claim 9, wherein the ·amino 
. acid in· the means ·for coupling is . glycine,· CY:Steine or 

25 glycine bound via ·1ysine. 

11. The method as claimed· in claim 9 or 10~ wherein the 
means for coupling is a further, preferably 
synthetically prepared· amino acid sequence (A2) bound 

30 to the N- or c-terminal end of the amino acid sequence 
(Al) • 

12. The method as claimed in any of claims 9 to 11, 
wherein the synthetic biologically active molecule is 

35 prepared, at least· partly, by gene.tic engineering. 
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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 fu~ctional side 

groups. 

14. The method 

functional side 

group: amino, 

as claimed in claim 13, wherein the 

groups are selecteq from the f o1lowing 

sulfhydryl, carboxyl, .hydroxyl, 

guanidinium, phenyl, indole and imidazole radicals. 

15. The method as claimed in any _.of· claims 9 to_ 14, 
wherein the · means· for · coupling .is ·a: re.active group· 

bound to the .c- ·or .N-terminal end of the amino acid 

sequence . (Al) via art ·amino acid_, preferably glyc_ine, 

.15 cysteine or glycine b_ound via_ lysine. 

16. The· method:. as· claimed, in claim 15, .. wherein the 

. reactive ·group· has _·one .of ·the following components:. 

amino ·acid. with ··· niono_broinoacetyl .raQ.ical I. . aminq . ac_id 
.. 

· 20 · with monochl.oroacetyl radical,· amino .. a'.cid with .3-ni tr_o-. . . . . . . .: . 

2-pyridinesulferiyl ·radical (Npys) . · 

17 . The method as : ·claimed··· in any of claims 9 · to 16 j 

wherein the .active _substance is bound to ·.the. amino a<:;id 
. . . 

25 sequence. (Al).- or· to the further amino acid · se~ence. 

·.~"J (A2) via ·a thioether or.disulfide '.b.tidg~-~ 

18. · The method as claimed in any of · claims. 9 to 17, 

wherein the active supstance is bound to the amino acid 
30 sequ~nce (Al} or the further amino acid sequence (A2) 

via a linker. 

19. A method for preparing the synthetic biologically 

active molecule as claimed in claim 1, having the 
35 following steps: 

111111111111111111111111111111 
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aa) synthesizing an amino acid sequence (Al) derived 

from the C-terminal end of virus protein 2 {VP2} or 3 

(VP3) of polyorna virus and 

5 bb) coupling and synthesizing. an active substance, 

namely a peptide, to the amino acid.sequence (Al), 

10 

15 

wherein the steps under aa and under hb are carried out 

by means of peptide synthesis ·or. by means of. ·genetic 

engine~ring·methoas. 

20. The method as claimed· ·in any of. claims 9 to 19; · 

wherein the amino acid ·sequence (Al} comprises from 10 

to· 55, preferably from 28 to 38, amino acids. ·. 

21. The ·method as· claimed . in any of" claims 9 . to . 2.0 I 

wherein th.e. amino. ·acid :sequence (Al).· a,t. least ·in some . . . . . . . . . : . . . . . 

sections corresponds to tQ.e · VP2 s·equeri~e.··. ·from a.xqino . 

·a~id position: "250 .. tt>' 3.19.,. p~~ferably.··· fro~ amino acid'. 

20 position. 260" to. 300 and ~articularly pr~f~rably from . . . . . . . ..... 

amino.ac~d:position 287 to.297. 

22. The method as. claimed in any of claims 9 to 21, 

wherein the amino acid sequence {Al) has amino acids in 
25 · . the ~equence bel.ow: . ·. . . , 

Trp Met Leu Pro Leu Ile Leu Gly Leu Tyr Gly 

1 5 ·10. 

30 23. ':i:'he method as claimed in any of claims 9. to 18 and 

20 to 22, wherein the active substance is selected from 

the following group: nucleic acid, oligonucleotide, 

35 

protein, peptide, PNA, peptidic substance and 

modifications of said substances. 

24. The method as _claimed in any of claims 9 to 23, 

wherein the synthetic biologically active molecule is 

Hllllll 111111llllHllll,111111 · 
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coupled to an amino acid sequence derived from polyoma 
virus VPl. 

· .. · .. • 
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