22 AUGUST 2003 - 1 FRAGVENTS OF VIRUS PROTEIN 2 OR "3 OF POLYOVA VI RUS AS

VEHI CLES FOR ACTI VE SUBSTANCES The invention relates to 22 AUGUST 2003

hiologically 5 active nolecule and to a nethod for the preparation f

thereof. Chen, X S., Stehle, T. and Harrison, S.C (1998): Interact IP(in Od

pol yonavi rus i nt er nal protein VP2 with 10 t he Imajeg: capS| d ER/gtOeI]guYnal an
ira :

Y s fr@b:m:&%r o Yot Al escrﬁ)lsn?% FOLY ﬂ%r"&%‘?q "ES{‘)%EP{‘)I e for.

17, No. 12 . 3233-3240 _
Zﬁl:horl ng vi rtfd &B@FWCES/PZ and VP3 of pol yoma virus to virus protein 1.

[ sai d publication, the anchoring takes place in the region,
(%1‘5 ;A(r:lgorcd![ (r-:l-?r;;gal endpof VP2 or_. VP3. US 4,950,599 discloses that the
pol yoma virus RS ysthisdbl 3Rt arEPord i ngyRaehevic s ubse hogies 1t 0 ;
cells. Fubt heramines DE1496128 a8 Ab & Sgkeses tﬂg{; %h%aﬁf%?grﬁ&e"rﬁi ve
from pol yorma s suited to transporting nmolecular ria -
cells. 25 EP %4#%96 149 A2 discloses using the rotavirus int ernal  capsi
protein VP6 as inmunol ogi cal carrier nolecule and as a vaccine for

stinul ating thgd mmyne resgggggs argrggﬁér u%az'vg{sg(gqtl;ons 1| Qe&%b%m :de 30

ection, inmunogenic’pe
?gtngr actions I\ﬂ%eéﬁ%ézrl@nn(ﬂfdéﬁﬂnemavmraay icheterinal \@ﬁothﬁre ¢egsaeh forma

r slasa istinctive structural
ol yoor i s e TRR JoB L caPet HC pPORLLA’ Wil SR S R < houor
gloi )g;gnmrell?l c Vﬁér&:&ﬁlpagﬁf’n of VP2 in viral entry, ’I‘he EMBO Journal,
Vol. 17, No. 12, pp. 1 3233-3240 describe  the

1nteract10ns respons1ble for anchoring  virus proteins

VP2 and VP3 of polyoma wvirus to virus proteln 1.

15 Accordlng to said publication, the anchoring takes

- place in the reglon of the C- term1nal end of VP2 . ‘or
VP3.

US 4,950,599 discloses that the " polyoma virus is

20 sultable for transportlng active substances into- cells
Furthermore, DE 196 18 797 a1l dlscloses ‘that a capsomer
'derlved. fron1 polyoma virus is suited to transportlng
molecular materlal 1nto cells '

25 EP 0 259 149 A2 discloses using the rotavirus internal
capsid-jprotein VP6 -as‘vimmunologicel carrier‘_molecule
and as a vaccine forestimulating'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
polymorphlsm VP6 1is 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.



35 particles, these particles are-not capsids or capsoners but
unstructured carrier proteins. 22 AUGUST 2003 Rednond, M4, Q{]G9§T2{0]0%‘91):
Rotavirus particles function as imunol ogical carriers forAt e delivery of
pepti des frominfectious agents and Qngogenous proteins, Ml. Immnol. 28,
269- 278 describe the use of 5 rotaviruS internal capsid protein VP6 as
transport paetinehg, | M.[ghi s gonnggtion; .isphound to inmmunogenic
peptides or prot gi.ns via a bindi nﬁgpr o?%?%ﬁder iRgggvflfbﬁ t FEIreftede
sequence of ?HQC oPAv PPalt BIR QG opR4 . cavr ians gEor cohpl ddltoethe opept i de

sequence 1O0pdptided fronoMP4 isréeepbes orhég}é&sout csi;ntqie ofentaggftﬁgggsgg;—tp\
e ation.

particle and refore is not protected from r

descri bes thggggglgg'aM8;Tn§F‘f“§nB|&ot éPn 288-27Ri érsrsiber khedubeontt he
envel ope Jroretavbfuphapet dn2l Tdass P Ot@idtsian fgign %%psitgans ép&i genic
peptides or the.like c Ieghihereto are .bound  to. the outside BF* “t he
capsi d: Sponf)aneous assenbl i ng of (WEERITHER c YRt el dirdung! expeessi on
in E. coli cémmueegenit gheppddesskrofroortiam nald o BYndass eprate INA or
proteins.' : Al . di s 25 _an_endosonol ytically active
virus-like %#\gl@% \i\'f/r?ll?)cr?\ ﬁé%l bgéﬁﬁgrréﬁi P WTH q\% nefaERY¥®¥2pept i des
on its out erPERFeHEVPohern 28npigpar avuphedf tsate ppeptLlie ssqconpdi cat ed.
It is the objeeived tthen nveati 1 damyvethe , di sadvant ages according to
the prior art. In rticul ar i?@i le.)iC{n'en-deaI»l otlf)ér;ovolug:es‘1 i Iethef
possi bility ¢ ?%%chl%ec??ﬁlaﬂﬁ gedothgrrAgractisy ecsu st eraesedv f1ompol yoma
virus VPl. Tdegradgtecini s achi eved by the features of clains 1, 9

| 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 form'capsidst Antigénic-peptides'dr'
the 1like coupled theretO»afé boundfto,the Qutside”Of”
the capsid. _Spontaneous assembling of  the Chimeric.

) 'prqtein.}during~ expression in E. coli carries a high
| 20 .risk’of contamination by bacterial DNA or proteins. o

DE 43 35 025 a1 discloses an endosomolytiéaily active

virus-like particle which has been ~modified with

o meémbrane-active peptides -on its outer surface. The
'25 preparation of said particle is complicated;

It is the object of the inﬁention' to remove the
disadvantages acéording to'the_prior.art. In particular
it is intended to provide a simple possibility of

30 specifically associating active substances with polyoma
virus VP1.

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

35 _»qf claims 2 to 8, 10 to 18 and 20 to 24.

vThe'desqript;on makes use of the following definitions:



and 19. Expedi ent enbodinents "result fromthe features 35 of clainms 2 to

8, 10 to 18 and 20 to 24. The description nmakes use of thg,f !
definitions: 22 AUGUST 2003 - 3 Derived am no acid sequeﬁ%@ﬂ%We% d

sequence which is unchanged conpared with the am no acid sequence from
which it is derived, or which differs therefromby 5 am no acid exchanges,
insertions or deletions.. Gtermnal _efd. region or area at the C
termnals. Synthetic nolecule: artificially prepared nol ecule. 10 Coupling
or attaching: coval ent or noncoval ent binding. Noncoval ent binding may be
carried out,Déolr e an;ﬁl e, vi.@ a chel ate bond. 15 Genetic engi neering:
techni que which | ncl G4e8° nBERGdSLEFENGit rBRA Rf ik f FREdenae| Bhéchci ds
into cells. im encornzed ccompareéfewi okethé oami REr &cig Qéguga@e drogynt hetic

_bi ol ogi cal | y.,acty ve .nmol.ecu } ccardance .20,wth the features of claim
1. The pr opovgggl&léyﬁt e |§c' ?%Jrg%(?taﬁry gi‘f‘lcye ‘?‘ﬁé‘?ﬁﬁet 9% B¥ssibl e
in a sinmdl e ahreracisl spechdnged | yinsssuiat emaddlse igiist ances Wit h

pol yoma virus VP1. 25 This leads to the formation of a structured capsoner.
By using said capsoner it_is possible to prepare in. a sinple nmanner

capsi ds as unt&¥rEdal 19 ereeginn g1 iarea sutbdthen e t.ex3tnadwant ageousl y,
the am no acid sequence (Al) conprises from 10 to 55, preferably from 28
to 38, amno, acids . Lim_tation to a relatively short am no acid sequence

reduces the DESNHFFGMPLGTHIS T i ¥t HHeE Inldaraersrest maliesudyent het i ¢

bi ol ogi aal |y active nol ecul e.
Coupling or attaching: covalent or noncovalent binding.

Noncovalent binding may be carried out, for example,
via a chelate bond.

15 Genetic engineering: technique which includes methods

for introducing defined nucleic acids into cells.

In accordance with the invention there is provided a

synthetic biologically active molecule in accordance
20 with the features of claim 1.

The proposed synthetic biologically active molecule
makes it possible in a simple manner to specifically
associate active substances with polyoma virus VPL1.

25 This leads to the formation of a structured capsomer.
By using said capsomer it is possible to prepare in a.
simple manner capsids as universal carriers for active
substances.

30 Advantageously, the amino acid sequence (A1) comprises
from 10 to 55, preferably from 28 to 38, amino acids.
Limitation to . a relatively short amino ‘acid seguence
reduces the cost of and simplifies the preparation of

the synthetic biologically active molecule.



22 AUGUST 2003 - 4 Expediently, the ami no acid sequence at Ieast in sone

sections corresponds to the VP2 sequence fromamno acid Q ?&Q,to
319, preferably fromamno acid position 260 to 300 and pa |cu ar
preferably from5 amno acid position 287 to 297. Said amino acid sequence

ensures se_cure anchor| ng to VP1. In theédsynthetic biologically active

nol ecul e, th i 1gf;:;guenc;e (Al'), preferably has amno acids in 10
t he sequence a]?}, eGTRRG 1851 | geweenc@ yaktedeppt Qry sdmdé 10 15

The active Stﬁbsft@rmes [ somrefsebaldlsy bounthd ovpbe @é@lng% cdcCird oReauence (A)
via a linker.gJdids {) éqrgpose f at_least one amino acid, a
peptide, protein, Ti p| F?k ThePRA$ AP LubEraRcamimp becidel ect ed

fromthe fol IR%%"I@CQ? 0%90 rtuucl éDG aacl dpa20iehlge C|p&@f'e@%bl?r Of &
peptide, peptdmdify Slg&t@n ficatiQ sai d supstances and
| ow nol ecul ar  wei ght phar ITB.CEUJtI cal ac‘i‘? Ve u‘ostsﬁfc%s apge | adigh |y
sui t abl e ar e SHOEECE ORI QFh SleangEs ammm.mgupbev’m the am no acid

sequence via one of the reactive groups 25 nentioned bel ow. The synthetic

bi ol ogi cal | y. actthee nol ecul e may be present coupled to an anino acid
sequence der iNed ncYRERe6AE vPiadowpiakhy/ oatctm\yebenca:recuﬂgq editgrat of a

30 medi canentamibno fauﬂ&%e@&fﬂ&éiamg tbeih od .for
preparing theth%ygghetl C bhoh ically \gét(?ve %% gcu? %\Rinsh ﬁ&eﬁﬁ on is
provi ded ? Whi'cH met Rotd*h&¥ *the ~35 fol | owi ng st eps:
‘Tfp Met‘Leu Pro Leu Ile Leu Gly Leu Tyr Gly
1 ' 5 ' .10 '

15 The active substance is preferably bound to the amino
' 'ecid-sequence (Al) via a linker. This llnker may be
composedu*of at leastv~one: amino ac1d a peptlde
| protein, lipid or thevlike The active substance may be :
| -selected' from the follow1ng group: vnuclelc acid,
20 oligonucleotide, proteln, peptlde, peptldlc substance,
_PNA modlflcatlons of sald substances and low molecular‘
:welght pharmaceutlcally actlve substances. Partlcularly
suitable are those active substances Wthh couple to

the amino acid sequence via one of the reactlve groups
25 mentloned below '

The -synthetie _biologically. active molecule may be

present coupled to an amino acid sequence derived from

polyoma wvirus 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: ' '



22 AUGUST 2003 - 5 a) providing an am no acid sequence (Al) derived from
the C-termnal end of virus protein 2 (VP2) or 3 (VP3) O%Z%\'&égf% {gﬁ:s,
i i di ng

with the amno acid sequence (Al) having a coupling agen
the active substance to the amno acid _sequence (Al) via the coupling

agent. The coupling agent may have as ~ari Ao aci d gl ycine, cysteine or

gl yci ne bound via Lys I 10 a t is advantageously a
further, preferabl #h ?%Yh-é??lgal y ‘lf)lrn‘gpar Sﬁ%ﬁ%ﬁq% séﬁg)ené‘@reﬂ@)i bound
to the N- or EXPBr APRalC-dwaménadmians aef dviequemaetelAl )2 EpIhessynt hetic

bi ol ogi cal | y aep3 y € ool S} GndTey 1 PR P e at_ l.east part| y, ‘by geneti c.
engi neering. l}gjc t.hi s, connecti onl he a“%gﬁg gléf.’d §“é(?l9 ‘81‘5 quepfe
further am no‘at) & %é?‘}@%l%cﬁgw as‘mdve substance may be prepar ed

conpl et el r}s or par tb)al ]b_yn@yngotggngbrtqvgn NG further amng acid
2 g/ or am no ac SR 2Fificti onal

sequence &g t has ci nes an
side gr oups ﬁ ei n sibt%e R Llimghagental si de gr oups to be

selected fromthe foI | owi ng group: am no, sulfhydryl, carboxyl, hydroxyl,,

25 guani di ni WHe P | |nd nd im dazole radical. The coupling agent
may be a reactreve%g)?1 hn oun%&tlg AVEr AFt evmineal aead oF lewime, aci d

sequence (Al )Cl&ﬁtaalahe gzm nolycide prefed abliia ghyeline,. cyﬁéelaﬁl PPl ycine
30 boundiyi a dgesitne. i s i of the follaow ng corrponent am no
LR m rtc%gee s &ti d ’gﬁrf“rp%noc R iR lercalp

acid with rmnobr om)acet am-no
radical, am 7 e&lc\ﬁrl EY ??ﬁ‘lﬁléﬁ@ pyindi residl f esyhenadi qab) (MyEg The

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

>’15 Thev synthetic biologically active molecule may be
o prepared at least partly, by genetic englneerlng In
this connectlon, the amino acid sequence (Al), -the
_further amlno acid sequence (A2) and the actlve
o »substance may be. prepared completely or partlally by
_20 genetlc englneerlng The further amino acid ‘sequence
(A2) expedlently has glyc1nes and/or amino acids w1th
.functlonal side groups it belng possible for the
functional side -groups’ to be selected from the
follow1ng group amino, sulfhydryl, carboxyl, hydroxyl,b

25 - guanidinium, phenyl, indole and imidazole 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 glycine, _ Cysteine, or glycine
30 Dbound 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-Z—pyridinesulfenyl radical (Npys). The
‘proposed reactive groups can be ‘used unlversally They'

‘35 are suitable for coupling to a multiplicity of active
substances.



proposed reactive groups can be used universally. They 35 are suitable for
coupling to a nultiplicity of active substances. 22 AUGU?% t
has proved particularly advantageous to bind the acti @i‘?@ﬁﬁ @Oéam no
acid sequence (Al') or to the -further am no acid sequence (A2) via a

thi oether or disulfide bridge. In practite, this kind of bond can 5
of ther reactive groups is also

readily be prgpargd. r t.he US¢
concei vabl e. Sui t abl e%?\g%%s%%rt o anAgReBFnitA dPREr obbacet at e

or N succi ni RUHVS- %@Wﬂ%lt%@rymopacﬂa}t et (30)The asd i vEe
subst ance mayrdye-thaungnt foa a ue (Al,) or the further am no-
aci d sequence (S,AL\‘?;) wrg gol {aneﬁ} g%‘ﬁueﬁ?%ke V68 c%rrﬁg§88t8?ratolr east
one anino acit Yreldge ot &érn Pragfiite or thhle IKikel db b@nﬁuré&?r

accor dancg V\nrtefadﬂqu [ rméenbhs@@aradrret Bed £8l R ePRLLN the synt het
bi ol ogical ly a%t |tve nol ecul e of the | nvention’is provi Hed Yor, rch
met hod has t AEFFG1 oW HGURS eps: ?@Bsﬁa)cmm]@ ngSamtahhen@;ram;_ﬂs

sequence (Al preder fved éxtamplide ﬁ-ts@rdz@l@ﬁlmﬁég t#ﬂggé pggéelcgl tI\{/(VPZ) or
synt hesi zl g an Ac

3 (VP3 f bb
suésta)ncg, p%&‘%%g?‘r}é\f/‘%&é{ipggﬁaBgfr%aYEﬁblahpﬁepa@natgeqaemeb (Al), wherein

the steps under as and under bb are carried out by neans of peptide

synt hesi o of 7hy MaeRsyRl GEASEERccenALNeeHno Teody, 30 L step bb) the
anlno aCId sequencs £l ex% g % bound to amino acid
sequence (Al) or the further amino acid sequence (Aa2)
via a linker. The l;nker may be composed of at least

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

15 In further accordance with the invention, a method for
vpreparlng the synthetlc blologlcally active molecule of

the invention - is prov1ded for, which 1nethod has the
follow1ng steps

?0 aa) synthe5121ng an amino acid sequence (A1)
derlved from the .C~ termlnal end of v1rus proteln 2
”(VP2) or 3 (VP3) of polyoma virus and

bb) coupling and synthesizing an active substance,
25 namely a peptide, to the amino acid sequence’ (Al),

‘wherein the steps under aa and uhder‘bb are carried out
by means of peptide synthesis or by néans of genetic
, engineering methods.
30
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

35 | carried out particularly easily.



t he active substance. The elongation and the attaching of the active

. . : i .
substance are carried out by repeatedly attaching am no ]
This method can be 35 carried out particularly easily. 2§§£g58§§¢?g§?CE
Further advantageous enbodi ments relatlpg to both aforenentioned netho

hesis and purification of
can be found in the subclainms. Exanples! A Synt purification of
Synt hesi s ( Scnmertenber oV EnEXELATE, " Rpali Rt Tgaatian: aiair ohows,  7750)
synt hesi s chpor ,
|¥ a peptide %SQﬁ?m%ﬁQ%QHQQ)WQSHRQSI@ﬂﬁ%hhfﬁdnndﬁﬂdwﬂﬁaisuﬁ%ﬂﬁﬂhsuS'ng t he

' tegy according to
- fluorenyl met hoxycar bonyl (Fnoc)/tert. butyl (BuE) stra _
ghepp;rd (Xt rto Y E. and Sheppard, R C (1989) "Solid phase peptide
synthesis - §§§£5£¥§ial approach"” IRL Press, Oxford). The coupling 15

[ f
i Sare carried out with in each case 6 equivalents o
Froo. pr of oot 6 hydr oxybenzotri azole (HOBt)/ 12 eqU|vaIents of

aC|d /
Frroc- protect gd 4l x&% | PR £ation, G Lhel peptides:
n- nethylnnrpuu..”b

1,1, 3,3- tetr&mmﬁndaﬂ(nnnﬂnteyﬁaﬁégpig@org@e Qgﬁ@Qka% ol @ %&%gen

Cormany) o ( RE T RGNy (Soipuctibers . pepd deshopdtai il o
C-ter m nal Cﬂ@ﬁa@r tn&héﬂnpﬂcmEDWHHQQprQheca pg&ggp%yg' é§i J4n the
synthesiso Cyg Ert)@gé&gB(P% v S%ﬁgggﬁ&bﬁls BUT)?ﬁﬁngBo Peuhﬁere Trt:
gff?;?:.@ﬁ?: ELOESPYﬂmegBGKYC@r onyl est(@mpcBdtert- but pheyycar qenyl) and
S strategy according to Sheppard (Atherton, E. and
Sheppard, R.C. ‘(1989) “Solid phase peptide synthe51s -
a practlcal approach” IRL Press, Oxford) The coupl;ng

15 reactions are carried out with in . each case 6

equivalents . of - Fmoc4proteCted amiho acid/la
hydroxybenzotriazole (HOBt) /12 equivalents'- of n-
methylmorpholine - ‘using 2-(1H- benzotrlazol 1- yl)—

1,1,3,3- tetramethyluronlunx tetrafluoroborate (TBTU) on -
20 a polymerlc carrier re51n (type: Tentagel S Tr;tyl,
' resin, RAPP Polymere Tub;ngen, Germany) With'a,load'of:"
2 mmol/g of resin. The -peptides contain a C—términal
COOH group. ’ ' | '

25 The follow1ng protectlve groups are used in the
synthe51s 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

30 be:.2,2,4,6,7—pentamethyldihydrobenzofuran—5—sulfony1.

All protective groups are removed using trifluoroacetic
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%
o trimethyichlorosilane for 1 h. After lyophilization,



30 Pbf:.2,2, 4,6, 7-pent anet hyl di hydr obenzof uran-5-sul fonyl. Al protective

groups are renoved using trifluoroacetic acid (TFA)/thio |°§%

thiocresol (95:2.5:2.5) at room tenperature over 3 h w t%ﬂ e g§gi%(|)003n of

3% 35 triisopropylsilane and subsequent addition of 10%

trinmethylchlorosilane for 1 h. After |yophilization, 22 AUGUST 2003 - 8

the pepti-desthee pepsedesi n dhe! -pforapof theirn, trifluoroacetic acid

salts. The pggt%ges are purified %y means EOLP prtglﬁar ari?% C tgebﬁ a

Bi schof f Pol yehtap® 300 SkbaratihgSebreiim, 10 gm 250x16 nm using a

gradient of fromO0.05% trifluoroacetic acid in water (eluent A) to 0.05%

trifluoroacety 1d.kn_80% acetonitrile/water (eluent B). 10

Al ternati ve%%&as%%{géacggeﬁg?aﬁ”ﬁdI&Sﬁur}ﬁY dteanmpec D 18r gpRragNEL 2HPLO- 15 m

250x22 mY) W1 haaBgealliodit BF1yk&ceado 3ed ueBbaBakAng0 dH 1L %]d | gy rate of
nthesis, the foll ow hg anino

15 m/mn wassglsed. By of _peptide.,s

acid sequence |'s synthesi zlgsdﬁgior aexan%‘?%‘.gl#‘b MePE Leuf P LeR-03% Leu Gy
Leu Tyr Gy tFlngorratiq hiasiskqienceatelre neagkhve 8§ oupei Sohbgspd to the
N- term nal w@htQfodeamdnoachd;seqyence via an amno acid, preferably
via glycine._ The reactive gr%up rr%ti;1 %@ 25 ¢ qérd‘a]cﬁpwater (eluent

nonochl or oacee)t‘yl glycine. Alternatively, it 1is also possible to attach a
monobr oroacetyl radical. Coupling of nmonochl oroacetyl glycine in solid phase

.Alternatively, a Vydac,separafing célumn of type 218 TP
101522 (10-15 pm, 250x22 mm) with é.gradient of 43-73%

"~ eluent B in 30 min at a  flow rate of 15 ml/min was

- ‘used.
15
- By means Qf peptide synthesis,vthe,following amino acid
sequence‘is-synthesized, for eXample: i
. Trp Met Leu Pro Leu Ile Leu Gly Leu Tyr Gly

20 1 5 . 10

In this sequence, the reactive group is bournd to the N-
terminal end of the amino acid séquence via an amino
acid, preferably via glycine. The reactive group may be
25 composed of nwnochloroacetylglyciné.AAlternatively, it

is also possible to attach a monobromoacetyl radical.

Coupling of monochloroacetylglycine in solid phase
synthesis:

30 Equal equivalents of monochloroacetylglycine and 1-
hydroxybenzotriazole (HOBt) are dissolved in
dimethylformamide (DMF), mixed with an equal.equivaient
of N,N’—diisopropylcarbodiimide'(DIC) and addedvto'the
»peptide resin. Compared with the loaded peptide resin,

35 monochloroacetylglycine ig present in excess. The

' reaction is carried out with occasional stirring and
should last for at least 1 h.



synt hesis: 30 Equal equival ents of nonochl oroacetyl gl yci ne and 1-

hydr oxybenzotri azole (HOBt) are dissolved in dinethyl forgg lgig
m xed with an equal -equivalent of N, N -diisopropylcarbodiimde (D C and
added to the peptide resin. Conpared_ wpth the | oaded peptide resin,

nmonochl or oacetyl glycine is present in excess. The reaction is carri ed out
wi th occasional stirring -and should |ast for at least 1 h. 22 AUGUST 2003

- 9 The react)FMg gra ou? facilitates coval ent binding of the biologically
active mol ecul € prepar&d®i §7OHPs Aagy lidadies aeevaketubsindiey 661 thxanpl e a

pepti de, whi chl@h@gacﬁllyeec&b@rmpeca'h@ peaski-en of {:Hgﬁ%gr pyp Wi th the

chlorine ato e Ioro etyl p results In rration of a
stabl e thi oet e% %%nﬁg%%ggaccm % f‘ngﬁ@ ool PBRF hée eqihiichn:hak0 a
prot ei n- SA + Gfe€CHIHCOrGup .peThe deebl(itlpﬁotcﬁl nt}:fe Ch2- §RoF wieptige

Conj ugat e f oramtd.on, bet n ochl QI -nodi fied anchor peptide and
a peptide having a ter mt\{\%g Oglg‘?}% STEI9% FFAEt SR fid
anchor pepti derg stemeat jon @ﬁcés§t@tﬂoliehe:mﬁ:mu}d&t©orhpomj Heabegindhe

reaction is (€RardHeEAuUlowih- ek NRIHCOB between [sic] pH 7-8 at room
tenperature.. In the case of poor solubility., of the 20 peptide or the

anchor in aqueous sol ution, the conjugate formation is carried out, in 4 M
guani di neo hydeoshl-sri de, cdeH&cQ, €1y gl qe W_apd Robe g (1987) I nt.
J. Pept. Protein (ges 30, 794- 800) Q‘%‘{lr nat‘l‘V'ep'yﬁ ptrﬁeé/lﬁlr & OrTi%HRf
organi ¢ solv *For
Conjugate formation_between a mohochloroacetyl—modified
anchor peptide and a peptide having a  terminal
15 cysteine: a '

A nmnochloroacetyl—modlfled anchor peptlde 1s used in
excess of the peptlde to be conjugated The reactlon is
.carrled out in 0.1 M NaHCO3 between [sic] pH 7-8 at
- room temperature In the case of poor . solublllty of the
. 20 'peptide ~or the . anchor in - aqueous solution, the
conjugate formation is carrled out in 4 M guanldlﬁe
_hydrochlorlde, PH 8.0 (Llndner . W. and Robey, F.A.
(1987) Int. J. Pept. Protein Res. 30, 794—800).
.Alternatively, the proportion of organic solvent, for
.25 example‘DMSO in the reaction mlxture can be increased.
In order to avoid unwanted by products water-soluble
phosphines may be added 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 1l-methyl-2-pyrrolidone in the presence
of about 10-fold excess of dllsopropylethylamlne and an
35 approx. 5-fold excess of tributylphosphine. After ther
' reaction, H,0 is subsequently added and the product is
precipitated by the addition of ether and purified by



25 exanple DMSO, in the reaction mxture can be increased. In order to

evoid unwant ed b&-products, wat er - sol ubl e phosphi nes may 5 ?evﬁgggi?ﬁb3
reduci ng agent. Optionally it is also possible to carry ol

conj ugati-on reaction under the followgg_ condltlons The
a

nonochl or oacet yl at ed anchor peptide an

‘peptide having a termnnal

SH
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10 gel filtration (Defoort,

h s
PN DA ? ot FROFPURSa hpuPfexc udd, mie EDTA, i

Aftergd ﬂ%l%ﬁééi&ealon s carried out
filtration or RAE?DHPLC (Zhan L{ d:i Cll 6}’ 1f§§7‘)am1ﬁeﬂrﬁ @%ﬁrﬁvpl as
'ﬁﬁteqsﬂﬂ%ﬂ%ﬁPQFHP@enpanefscameumrEQa&QQrbédeb@&e g1 N)

Sy et inadd mo BLer Tafighad, ¥ oudi Sheg &ean;;}{] 3y
ghrtﬁaiggzaL%yEAﬂThghﬁWs §8§ élﬁenﬁﬁéé 8979Beatnent with a factor Xa.

protein is analyzed in an SDS- PAGE gel mnth subsequent Coonassi e staining.

20

20

25

30

35

Isolated vp1 pentamers are prepared by express1ng VPl
as a recomblnant proteln with an N- termlnal 6 X

histidine afflnlty tag (HlS tag) in E. COll The

A proteln is purlfled v1a Ni-NTA affinity chromatography

The His tag is removed by treatment with a factor Xa.

.The proteln is analyzed in an SDS- PAGE gel with

subsequent - Coomass1 e. s talnlng

This starting material (VP1 protein in 20 mM Hepes, pH
7.3, 1 'mM EDTA, 200 mN NaCl, 5% ‘glycerol) is

‘concentrated in a centricon 100 (Amincon [sic]) and

separated via FPLC gel flltratlon (Superdex 200) with
an elution buffer (50 mM Tris, 0.15 M NaCl, 5 mM EDTA,
PH 8.5) into the hi-ghemolecular weight capsid fraction

- and the pentamer subunits (molecular 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 groups. The reaction
is carried out at room temperature for 2 -hours. The
modified pentamer 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 1is
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This starting material. (VP1 protein in 20 nM Hepes, pH 7,3, 1 nmM EDTA,

200 nN NaCl, 54 glycerol) is concentrated in a centricon ?&, Wk
[sic]) and separated via FPLC gel filtration (Superdex 28% Wlép an
elution buffer (50 MM Tris, 0.15 M Na 5 mM EDTA, - pH 8.5) into the

hi gh- nol ecul ar wei ght capsid fraction %na the pentanmer subunits (nolecul ar
wei ght : aboutuse25&KDPre hefracth@ns are.cancentrated jn centricon 100.

| odoacet ani de %@@ i,sgg%ded, to t%e%ﬁ?ﬁ?alr?e%p M R utFon in a
10-fol d nol ar® T iR ion ostmcktpotanthat | yedeantd VEs KHAEDUPS.

The reaction td slearpeethmed AbtF9RM FRAPE Lol 2, l0urs, o The nodified
pent anmer frawfon IS s%} rat.eg from excessga%}g%g’aggean%nc?gy\ﬁeéi get an
filtration. -Eﬁéfé’ﬁc 1?5“ §8lordi2 -&f%i-bodi es are adsorbed with the aid
of VP1l- specific antibodies and an affinity matrix (protein A support from

BIO-RAD). Th y- g%gn%%.rratr' is 22 AUGUST 2003 - 11 wused to
precipitate i Sentarer—PESY n. 2% n Npy$ yredieki¢dic wrathicon st ep,

t he anchor s®gpénde asdaddeepttidet haﬁganeérﬂgﬁggcygggiﬁgnpl es are
anal yzed in ap a%% yacryl.am de_gel . (12.5% . 5 Conjugate_tornation
bet ween an Npys- nD |n13iQJed g%’ch’%g %%% {; aR&t °FBptd dBORAGhAgTa-t @rmi nal
cysteine: | nm&a&PFPGﬁaFQtYﬂrétﬁda@nbbnrbgtepﬁedeaaﬁan@cIgje@{tq-deoqlaving_

nonobr onp@cety leat-gd nanchgis Raeptd de; ande Li,de, hayi ng. 18 a termnal
cysteine with formation of a thi oetﬂ{e]r,&?ﬁag&c%%j% a?etg‘éf’\‘fvé franch6r
yStt t ! . )
eptide and HEPPrERtSe N n3yche¥ i parklidealasnl bpepoi ded seiqachhe
pept ‘ pe ' erm nal i
3-nitro-2- pyaydi opsibhabyl (ahe¥s) bar o¥B-ARGa LELM Rl cysteine .
‘ ' pyridinesUlfenyl (=prS) group on a terminal chteine
of the anchor and an SH group of the peptide to be
15 coupled. To this end, an Npys-modified éysteine'instead
of . a mqnochloroacétylated glycine is coupled N-
terminally to the ancﬁor sequence. Said prs—modiﬁiéd
cysteine is an factivated disulfide” which is'capab1e
of  reacting with 'thiols such as, for example,
20 cysteines, to form an unsymmetric disulfide. This
results in the removal of 3-nitro-2-thiopyridone whose -
UV maximum at 329 nm permits»studying the kineticé 6f

the'reaction betweenvthe two compounds by spectrometry.

25 The following conditions are chosen 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

30 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 at least

- 12 h. The pH is then adjusted to 7.0 by adding 1 N NaOH

‘ followed by another incubation for 3 h. After ﬁhe

'35 reaction, the mixture is dialyzed against 10 mN NaHCO;.



of the anchor and an SH group of the peptide to be 15 coupled. To this end,

: h . . [ a . .
Npys- nodi fied cysteine instead of a nonochl oroacety E ( T'5003 .
22up=o)e/d N termnally to the anchor sequence. Said Npys- rmgl%%gg cy%¢ ei ne

[ [ [ i de" whi i i ith thiols such
is an "activated disulfide" which is_capable of reacting wtl :
as, for. exanple, 20 cysteines, to forman unsymetric disulfide. This

i BB fHi3- Al -2 thi opyridone whose . UV maxi mum at 329
Fl(ransgleﬁfﬁ !trs] ;?gléi n ?{ﬁaepkﬁﬂﬁeﬁ%és&o(fgf ﬁﬁ% irl%%(ggll_%rﬁ b%?@\%té‘ﬁe?rhe t%’t‘%np_ounds
by. spectrorref‘(rj@'. ggeﬂ"ﬁe %qwai’éf c%%%ﬁiﬁ!omsnamzahuésan dpforurgvz?tr@af:tl on
bonsat i - B ancl R 2 Goab M La00r T e oY BRalBlas KPR, £E b
Ponsati, B. i Z- ’ . ) . C : , 28) .
The Npys- md%prelpci i %é@%l‘gﬁﬁe%‘eﬁ:&eﬁﬁe Hept PQEtt-debﬁiog@Gplled hms“ogigu?n
termnal 30 $K groupledd alf sseleedli no:g_. 1;}{\4 Zggggm SRR |€3§aws‘

Cheubat on wiie B paf Bt L Bnblfd, B9 Sicione i Pey meacadpustied to 7.0
by adding 1 R¥EEE ¢oetowde bhyepmbddderto risebabhgagheedd (a1pRidiern 4 he 35

i i i i aly, i 22 AUGUST '2003 -
eaction, the m X s ¢ aly, ga r]s_t 0 "NaHCGC3, ,
r12 The opti ?r?él' pﬁﬁ'{?genﬁ'e %:‘ "t h%ﬂrjae%%’tl Ign’l sl\}%‘éaf %. 5Cand PeRr®sOothese

condi tions efsur e FRPFAkLzat Bon ahduniahtedaysj deMr eactdgms sueh as, for

itQl ba _eli i i de nol ecul es
anpl e, 16 or meiitadeokessynuet 1bg-dhgyl fi des between the pepti _
?é gpbe coupl ed or removal of the Npys group. The Npys- nodified peptide
shoul d be present in the reaction in excess over the peptide to be

conj ugat ed ( Aixbapileso, ofF. thandi@wenionG halkt , iE-lusN?X‘EE;BOt 8 Che
Pedroso,- E. foﬁf@g%{il;lb, sgqugrq(cjeRﬂg{:% 9. M ~( 1989) Int. J |

- 15 _ Sequeﬁce listing 1 depicts an amino acid sequence
o derived from.polyoma virus VP2, .position 287-297. It
serves in the synthetic biologically active molecule as

anchor for .anchoring the active substance to VP1.

20 Sequence'listingez'depidts a first exemplary embodiment
of a synthetic biologically active molecule. The_HIV-l—‘
" derived pebtide sequénce'cerrespohds ﬁoApesitiQns 1-21;
the attached amino acid sequence acting as anchor
occupies positions 22-33. It is derived from polyoma

25 wvirus VP2. |

'Sequence listing.B depicts another example of an amino
acid sequence suitable as anchor.

30 Sequence listing 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
35 biologically active molecules. They may be coupled with

polyoma virus VPl and then, for treatment of an HIV

infection, be introduced into the infected cells.



10 Peptide Res. 34, 124-128). Exanples of the invention are illustrated in
the follow ng sequence listings: 15 Sequence listing 1 dgglpgg(gugq- Fgao
acid sequence derived from polyoma virus VP2, position 2387- . I't” " serves
in the synthetic biologically active nolecule as anchor for anchoring the
active substance to VP1. 20 Sequence listing 2 depicts a first exenplary
enbodi ment of a synthetic biologicallwsactive nolecule. The H V-1- derived
pepti de séguemceledmsesponds to positions 1-21; the attached amno acid
sequence acting as anchor occupies positions 22-33. It is derived from
pol yoma 25 virus VP2. Sequence listing 3 depicts another exanple of an
anino actd sktqueribetsaibiablogiasl ancharive3fo fequenesmpdsid BY 4 depi;Ghs the

ol yoma virus q C .S S the sequences between positions
gSOyand 300, %\qa%ﬁngr@egggi %gb;gghgg %%\é%orsggu%‘é efftl | ftivRgs orRNEDE show

further ' synthdtSrEinal end|dgivéans ypaetdive 2nulvezul @s.3 Tvey) ney hs yorup! ed

. . _ A ) . be
W th pol yoma widids Whdraind thheRer {1 stihea t. of an I—g Vthl nf ection,,
i ntroduced into the i)r;}l cted cells. 22 AU%# lfoggmﬁ%t Ent eI EMR B81E A .
synthetic bi 01°GYPEaFI y2akt T ethidl dd8l @ctbiposestaincan cact by eassidistragce an

n am no aci dviséquénceifds )pstareived fiyem the cife tRhTLAR! end of  virus
Srotein 2 (VR o3 gygg) otdpol oma Vi rus, whé?ggh th%lacplyéngﬁﬂgtance
i s bound to the am nd aci dacéeqlfffyﬁl‘fgn‘f%l )2 tHEP tHe ateimadisnbsifanee can

be associ at edtrictArehecapsuspr cinell ik reVR1 ) hef dyhenhpel ¥ oFBo Mdida 1Ry neans
of the am no atiidespamanae (4 Jomivbh Lhe,fprmation of a

2. A synthetic biologically active molecule as claimed in claim
1, wherein the amino acid sequence (Al) 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 sequence (Al) at
least in some sections corresponds to the VP2 sequence from
amino acid position 250 to 319, preferably from amino acid

position 260 to 300 and particularly preferably from amino
acid position 287 to 297.

4. A synthetic biologically active molecule as claimed in any of
the preceding claims, wherein the amino acid sequence (Al) has
amino acids in the sequence below: A

Trp Met Leu Pro ﬁeu 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 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 substance is selected
from the following group: nucleic acid, oligonucleotide,
protein, peptide, peptidic. substance, PNA, modifications of

said substances and



structured capsoner, and wherein the synthetic biologically active

mol ecule is not VP2 or VP3. 2. A synthetic biologically aghipmecUeTessd® as
claimed in claim 1, wherein the am no acid sequence (Al) conprises from 10
to 55, preferably from28 to 38, ami.ng,acids. 3. A synthetic biologically
active nolecule as clained in any of t{he preceding clains, wherein the

am no acid seguwenesl dAl)avtweifast in s i Qns rresponds to the VP2
sequence frorgtuba 'noc acid posi?i&on 250 ?gﬁﬁ%%ﬁl%g era ly fronfGHtW® aci d
position 260 10 %p(fdl and particularly preferably fromamno acid position

287 to 297. 4. A synthetic biologically active nolecule as clainmed in any
of the precedi i . rein the_am no acid sequence (Al) has am no
ki %%’g{]g%f’o‘é\vbgﬂ O%Faﬁiﬁ BFGiveu Malequde @y ¢huided Ay 1

acids in the seque

5 10 5. A°syritheshx Isifol biye cairereaiitiovec Tl Ryl @ A1l #Bd 0 Ay, of  the
precedi ng cl @id1%; \@al%rgli R, > .actd vwe substance i's bound to the amno acid
sequence (Al) Vi a‘a ~ienlger5ré2.l%%ds$ﬁtoﬂ"epf3 YEMG §¢iregl V¥lactive nol ecul e as
claimed in any of . the preceding clainms, wherein the active substance is

sel ected fragm tahand®l daning 5 PURg Qu%@tﬁe Ci d,b.ol i %%ch l.eot i de,
protein, peptide, peptidic substance, COF5dCr RPiow Y &ftdve
subst ances aﬁ‘&q? UABGR8TC2808ed in anpwofinkbeubarecwdight cphansaceutical |y

active Bubst ances. 7. A synthetic biologically active nolecule as clai ned

5 in any of bhe Lr ec%ggagsfl ains, couypled to an amno acid sequence

derived frontpol'yolta Vrus-{fp1Preparing the synthetic biologically
active molecule . as claimed in any of the preceding

- claims, having the following steps:

15 a) providing an amino acid sequence (Al)'dérived from
the;g—;érminal'end of virus protein 2 (VP2) or 3 (VP3)
of polyoma virus, with the amino acid sequénée (Aal)
lhaving a coupling agent ‘and | |

20 b) binding_ the active substance to the . amino «écid
sequence (Al) via the coupling agent. |

10. The method as claimed in claim 9, wherein the amino
‘acid in the means for coupling is glycine, cysteine or

25 _glycine bound via lysine.

11. The method as claimed in claim 9 or lb, wherein the
means» for coupling is a furthér, préferably
synthetically prepared amino acid sequence (A2) bound

30 to the N- or C-terminal end of the amino acid sequence
(A1) .

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 genetic engineering.



8. A nedi canent having a synthetic biologically active nolecule as clained
in any of the preceding clains. 10 9. A nethod for pr eparhﬁg\(}i ?ﬁ&?tl C
biologically active nolecule as clainmed in any of the preceding
having the followi ng steps: 15 a) pr aviidi ng an am no acid sequence (Al)
derived from the Ctermnal end of virus protein 2 (VP2) or 3 (VP3) of
pol-yoma vi rusl3wi fThet et di0a8Cicd aS @RUENLE (aﬁkz) ihagiggrasa g 310? agent

" (A)

and 20 b) binging.;fhe getiye substance to the amho ac
via the coupling agﬁenttﬁgo £ ‘i et YRS chaifedspauenad m A2 whehaén t he

anmino acid if¥HaeRansnddor coaplihag la% i@lsy Clesn CYBLLL 2 yci ne
bound via | ygmpdll. The method as clained in claim?9 ogrleof%'l wh%r%fn t he
means for _coupling is a further, preferably synthetically prepared am no
acid sequénce (A2) bound 30 to the N or Ctermnal end of the am no acid

sequence (AlD4. %R h ged in of _cl ai ms 9to 11,
wherein the synthet ?cﬁﬁﬁﬁg@%. %gl Ia;é/ &airﬁ% ve ol 826?(}3 i3 38herebar dde at

| east partly, cgjéiﬁgl%é@m%garQZSAﬁJ@dSEdZ(I&%m tHe flﬁlom%g’mt hod
as clained i gramy:of chains, 9 t Gyulldygherein thg further _a no aC|
dci ds SM CR* Y bnet i GHAT

sequence (A2)_ has ci nes and/ or, am n
groups. 5 14gu‘flﬁlédﬁ§r‘%’8‘d é’zl |'néHdPﬁecﬁaﬁnﬂmdaV:héeermdid:mls
10 .

15. ‘The method as claimed 1n any of claims 9 to 14,

Whereln the means for - coupling is a reactive group

bound to the C- or N- termlnal end of the ‘amino acid

sSequence (Al) via an amino aC1d. preferably glyc1ne,
.15 cystelne or glycine bound v1a lysine. '

16. The method as clalmed in clalnk 15 .wherein the
‘reactlve group has_ one. of the follow1ng components
amino ac1d ‘with monobromoacetyl radlcal Jamino ac1d-
20 »w1th monochloroacetyl radical, amino ac1d with 3- n1tro~‘
2~ pyrldlnesulfenyl radlcal (prs) |

17. The method as claimed in any of claims 9 to 16;
whereln the active substance is bound to the amino acid
‘25 sequence (Al) or to the further amino acid sequence
" (A2) via a thloether or dlsulflde brldge

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

wherein the active substance 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 synthetic blologlcally
active molecule as claimed in claim 1, having the

35 ‘follow1ng steps:



functional side groups are selected fromthe follow ng group: am no,

sul f hydryl, carboxyl, hydroxyl, guanidinium phenyl, ind {1} ol e
radicals. 10 15. The nethod as clainmed in any of clains 99??%¢S%§%i n
the neans for coupling is a reactive-grgup bound to the G or Nterm nal
end of the am no acid sequence (A) via an am no acid. pref er ably
glycine, .l18alysvwitlesizipigchne dnoims wicad Y§écﬁ?ené@ £ MR

claimed in ckapg ive group has one of the oI | owi ng
conponents: am n(])t%aec:,ypegeel{r%L no%?‘grrB c VLS, FHLRLD afri AGPALI @26 wi th
nonochl or oacéVyB)r adi palyomai morasi dndith 3-nitro- 2-pyridi nesul fenyl

radical (Npys). 17. The nmethod as claimed in any of claims 9 to 16;

wherein t#e gb |ve substance is bound to the anmino acid 25 sequence (Al) or
to the futthBP’anfAvPhitrd seedersmtiioe)zing e hiastiver eubdisukti de

bridge.. 18.ndhe1yeshpgdpasas! aiged, cl ai s 9to wherein the
active substance ?E bgﬁfr)]d to the an‘?noﬁg%{?dggé %%%%%e é(}])) ‘'or the further

am no acid sequence (A2) via a linker. 19. A net hod for preparl ng the
synt hetic biwhegétal tye ecépyeuﬁ@éﬁca!aeaﬁa ghakpedy,i 0.€! g’arrééﬁ%i a"léng dt he
ng"4ci

35 follow n st%[r% 003 - 16 aa) synthesizing an
sequence (Al a&éd rBﬁPFﬁ Cstyélttl}?leﬁéls ed BY vieems prioteeneRi¢VP2) or

3 (VP3)L0of ¢ofimeering usetdnss. bb) coupling and synthesizing an active
substance, -nanely a peptide, to the am no acid sequence (Al),
20. The method as cleimed 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.
15 '
21. The method as-clalmed in any of clalms 9 to 20
whereln the amino acid sequence (A1) at least 1n some
‘ sectlons corresponds to the VP2 sequence from amlno‘
L acid p051tlon 250 to 319, preferably from amino a01d
20 p051t10n 260 to 300 and partlcularly gmeferably from
amino acid p051t10n 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 sequence below: |

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

30  23. The 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,
protein, | peptide, PNA, peptidic substance and
modifications of said substances. |

35
24. The method as claimed in any of claims 9 to 23,

wherein the synthetic blologlcally active molecule is



wherein the steps under as and under bb are carried out by neans of
pepti de synthesis or by means of genetic 10 engi neering Qgt Bs oéThe
method as claimed in any of claims 9 to 19, wherein the am no aci

sequence - (Al) conprises from10 to 55d7preferably from28 to 38, am no
acids. 15 21. The nethod as clained in any of clains 9 to 2.0, wherein the
am no acid seqqml:ed(léd))aat almdast ddiEos@m 3@?@&“@@,‘31\9?& %@g 9 %}8 ghe VP2
sequence fro % ?Cld position 250 to 3.1 9., prefera am no
acid 20 p03|t|on 60 to 300 and particularly preferably fron1 am no acid
position 287 to 297. 22. The nethod as clainmed in any of clainms 9 to 21,
wherein the am no acid sequence (Al) has amno acids in 25 the-sequence
below. Trp Met Leu Pro Leu |le Leu Gy Leu Tyr Gy 1 5 10 30 23. The nethod
as claimed in any of clains 9 to 18 and 20 to 22, wherein the active
substance is selected from the follow ng group: nucl ei ¢ aci d,

ol i gonucl eotide, protein, peptide, PNA peptidic substance and

nodi fications of said substances. 35 24. The nethod as clainmed in any of
claims 9 to 23, wherein the synthetic biologically active nolecule is 22
AUGUST 2003 - 17 coupled to an am no acid sequence derlved fron1po|yona
virus VPL. 22 AUGUST 2003 _



SEQUENCE LI STING 1 <110> novenber AG 5 <120> Synthetic am no acid nol ecul e
<130> VP2 m ni mal sequence <140> 10 <141> <160> <170> Pa2 AaudUSYe20032. 1

15 <210> 1 <211> .11 <212> PRT <213>"P3Iyona virus 20 sp. <300> <302>
Sequence derived from VP2 position 282-297 <303> EMBO J. <304> 1998 25
<305> 17/12 <306> 3233-3240 <308> J02288/ EMBL <309> 1995-08-22 30 <400> 1

Trp Met Leu PPRQVENCE |TI$BING Y Leu Tyr Ay 1 5 10 35 22 AUGUST 2003 - 2 5
SEQUENCE LI STING 2 <110> novenber AG
<110> november AG
5> <120> Synthetic amino acid molecule

<130> VP2 minimal sequence

<140>
10 <141>

<160>" 1

<170> - PatentIn Ver. 2.1

15
- <210> 1
S o<211> 11
._<212>' ,PRT
<213>  Polyoma virus sp. -
20 "

<300>. o SR
_ <302>.‘ Sequence derlved from VP2 p051tlon 282 297
<303> EMBO J.
_ <304> 1998
25 <305> - 17/12
<306>  3233-3240
<308> J02288/EMBL
<309>  1995-08-22

30 <400> 1

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

35



<120> Synthetic am no acid nol ecul e <130> Ex. of VP2 anchor and active
subst ance peptide 10 <140> <141> <160> 15 <170> Patent| n2¥aUGHST 200> 1
<211> 33 <212> PRT . 20 <213> Artificial se <220> <223> '25 30
Description of the artificial sequence2 -pos: 1- .21 RT fromH V-1;. 22-33
VP2 sequence from polyoma <400> 1 Leu Ala Gu Asn Arg Qu Ile Leu Lys Qu
Pro Val Hs Ay Val Tyr 1 510 15 Tyr Asp Pro Ser Lys -Pro Asp Trp Met Leu
Pro Leu |le Ilsepu@geletsT?Re2s 30 Tyr 35 22 AUGUST 2003 SEQUENCE LI STI'NG 3
<110> novenber AG 5 <120> Synthetic am no acid nolecule <130> VP2 anchor
pos. 263-296 <140> 10. <141> <160> 1

<110> november AG

5
<120> Synthetic amino acid molecule
' <130> Ex. of VP2 anchor and active substance peptide
10 <140>
<141>

<160> 1
15 <170> Patentin-Ver. 2.1

<210> 1
<211> 33
<212 PRT = .
20 <213> Artificial.sequénce 

<220>
©<223> DeScription’qf the artificial sequence: pos. 1-
21 RT from HIV-1; 22-33 VP2 sequence from

25 } polyoma

<400> 1
Leu Ala Glu Asn Arg Gli; i_le Leu Lys Glu ?ro Val His Gl.y‘ Val Tyr
1 ‘ 5 . o 10 15
30 '
Tyr Asp Pro Ser Lys Pro Asp Trp Metv Leu Pro Leu Ile Leu Gly Leu
20 25 30

| Tyr
35



<170> PatentIn Ver. 2.1 15 20 <210> 1 <21.1> 34 <212> PRT <213> Pol yona
virus sp. <300> <302> VP2 anchor derived from VP2 sequenQngnggo%%8>
263-296 <303> EMBO J. 25 <304> 1998 <305> 17/12 <306> 3233-3240 <

-08-22 30 <400> 3 @n Asp Qu Ser Ay Qu Vval Ile
L L ad v 151015 Ser Hs Gn Arg Val Thr Pro Asp

\ A n_Val - Val /
#ys 52? IgL S%gQ@%ﬁCFlkﬁ%E%NQ;y'ss 20 25 30 Leu Tyr 22 AUGUST 2003 '

g | et enone w th accession <110> novenber AG 5
21305 Sonihot Lo ai mor oet o o <130> VP2 Prot Seq pol yoma sp. <140> 10
<120> Synt het j £, @ no, aci eQgpl}&g}:ul e :

<141>

5 <120> Synthetic amino acid molecule
<130> VP2 anchor pos. 263-296

<140>
10 <141>

<160> 1

_ <170> PatentIn Ver. 2.1
15 T

<210> 1
,<21l>_f 34-
 <212>  PRT |
 <213> 'Pblyoma.vifus sp.
20
<300> , | o o |
. <302> . VP2vanchor'derivéd fr@m -VP2.Seqﬁenéé‘p0sitioﬁ

263-296
<303> EMBO - J.
25 <304> 1998
<305 17/12
<306>  3233-3240
<308> J02288/EMBL
<309>  1995-08-22

30 .
<400> 1
GIln Asp Glu Ser Gly Glu val Ile Lys Phe Tyr Gln Ala Gln Val Val
1 5 10 15

Ser His Gln Arg Val Thr Pro Asp Trp Met Leu Pro Leu Ile Leu Gly
35 ' 20 25 , 30
’ Leu Tyr



<160> 1 <170> Patentln Ver. 2.1 15 <210> 1 <211> 319 <212> PRT <213>

Pol yoma virus sp.. .20 <300.> <302> .25 VP2 (capsid :pr OEQ'AI{Ggsﬁztﬁ%'e

| ocus of polyoma strains nunber 102288 of Mol ecul ar Blology ratory
Inst.) <303> EMBO.J. <304> 1998 <305> 17/12 30

(EMBL, Eur. Bioinform
<306> 3233-3240. <308> J02288/ EMBL <309> 1995-08-22 PLY2CG a2 and a3

Eur opean Out sE&RUENCE4DDSTING54Met Ay Ala Al a Leu Thr Ile Leu Val Asp Leu
I1e Glu Gy Leu Ala 1 5 10 15 22 AUGUST 2003
<110> november AG
5 <120> Synthetic amino acid molecule

<130> VP2 ProtSeq polyoma Sp.

<140>
10 <141>

<160> 1.

<170> PatentIn Ver. 2.1

15
' <210> 1
<211> 319
<212> _ PRT
U <213> ‘Polyoma  virus sp.
.20
' - <300> e v ,
<302> VP2 (capSid : pfofein), gene | “locus  PLY2CG, R
complote genome of polyoma stralns a2 and a3 |
} | - with access1on,_ number J02288 of European
_?5 .Molecular Blology Laboratory (EMBL Oﬁtstation

o Eur. Blolnform Inst )
<303> = EMBO J.
<304> 1998
<305> 17712
30 <306> 3233-3240
<308> J02288/EMBL
<309> 1995-08-22

<400> 1
35 Met Gly Ala Ala Leu Thr Ile Leu val Asp Leu Ile Glu Gly Leu Ala
1 5 10 ' 15



- 5du Val Ser Thr Leu Thr Gy Leu Ser Ala Qu Ala Ile Leu Ser Ay 20 25
305 Qu Ala Leu Ala Ala Leu Asp Ay Gu Ile Thr Ala Leu r 29893540
45 Gy Val Met Ser Ser Gu Thr Ala Leu Ala Thr Met Ay Ilgaéeqégisl? 55
60 10 15 Gu Val Tyr dy Phe Val Ser -Tty Val Pro Val Phe Val Ser Arg Thr
65 70 75 80 Ala Ay Ala lle Trp Leu Mt G n Thr Val An Ay Ala Ser Thr Ile
85 90 95 Ser Leu Ay Ile Gn Arg Tyr Leu H's Asn GQu GQu Val Pro Thr Val
100 105 110 20uAsn As9 Asn Mety Al eu Jle Pro Trp Arg Asp Pro . Ala Leu Leu
Asp' 115 120 125 25 30 _Il'e Tyr Sﬁ%LLﬁ%‘oé%ﬁ {?E)?/a‘flu e &ln IpheSenl @lHi s Al a Leu
Asn Val Val 130 135 148° .His Asp Trp G His Ay Leu Lgy His Ser Val dy
Arg Tyr Val Trp 145 . 150 155 160 A n Net Val Val Adn GQu Thr Gn H's Arg
165 170 175 G u Leu Thr Val Arg @ n Thr H's Thr

Leu Gu Gy élLa al _ Ar
Phe Leu Asp 131/‘7%\I:(8ul‘":}5§| glaArAda Leu Asp Gly Glu Ile Thr Ala Leu Thr Leu Glu
35 40
45

Gly ValvMet Ser Ser Glu Thr Ala Leu Ala Thr Met Gly Ile Ser Glu

50 55 . 60
10 | o
Glu val Tyr Gly Ehg Val Sér Thr Vval Pré val Phe Val Ser Arg Thr
65 70 75 80
) Ala‘Gly Ala Ile Trp Leu Met Gln Thr Vval Gln Gly Ala Ser Thr Ile

15 85 o 90 o 95

Ser Leu'gly;Ile Gln:Afg Tyr.Leu-His Asn GlulGlu Val.Pro Thr Val .
100 105 v 110 |

20 Asn Arg Asn Met. Ala Leu Ile Pro Trp A,x?g' Asp Pro ‘Ala Leu Leu Asp -
115 S az200 : 125 o

Ile_Tyr,Phe Pro‘Gly'Val Asn Gin.Phe Ala His AiaALeu=Asn Val val

: 130 ' 135 - ‘ 140
25 | - | |
- His Asp Trp Gly His Gly Leu Leu His'Sér VallGly.Arg Tyr val Trp
- 145 150 ' | 155 | 160
Gln Met Val Val Gln Glu Thr Gln His Arg Leu Glu Gly Ala val Arg
30 .
165 170 175

Glu Leu Thr val arg Gln Thr His Thr Phe Leu Asp Gly Leu Ala Arg
180 185 190

.35 Leu Leu Glu Asn Thr Arg Trp Val Val Ser Asn Ala Pro Gln Ser Ala
‘ 195 ' 200 ' 205



180 185 190
Al'a 195 200
Al a Ser Ser
Ay Leu Asn

Gu dy Ser.
A@n Asp Qu

Ser Hs An
Leu Ay Leu

Gu Gu Asp

35 Leu Leu G u Asn Thr Arg Trp Val Val Ser Asn Ala Pro G n Ser
205 22 AUGUST 2003 - 6 Ile Asp Ala Ile Asn Ar Ser
Ay Tyr Ser 210 215 220 5 Ser Leu Ser Asp Tyrg2 J?Gﬁkg- g3Leu
Pro Pro Gn Arg 225 230 235 240 Arg Ala Leu Phe Asn Arg lle
Net Gy Asn Ay Ay Pro 245 250 255 10 Thr Pro Ala Ala His Ile
Ser Ay GQu Val Ile Lys Phe 260 265 270 Tyr A n Ala G n Val Va
Ang Mey aThriRr 9AsR, T4l t .. 15,275 280 285 5 Leu Pro Leu lle
Tyr 9y Asp Il eSThrgPrg %ar 5% p°oAl &12 58D ECROBYDGeThr Val |l e
Ay Pi% @ n Lys Lys 13}§ Arg Arg Leu 365 :310 315 SEQUENCE

LISTING 5 25 <110> novenber AG <120> Synthetic am no acid nol ecule 30
<130> Actkve sggbéetuagce 1 RT/Ipart sequence from H V <140>

10

15

20

er Asp Tyr Tyr Arg Gln Leu Gly Leu Asn Pro Pro Gln Arg
225 230 235 240

Arg Ala Leu Phe Asn Arg Ile Glu Gly Ser Met Gly Asn Gly Gly Pro
245 250 255

Thr . Pro Ala Ala His Ile Gln Asp Glu Ser Gly Glu val Tle L&s Phe
260 © . 265 o 270 -

'Tyr Gln Ala Gln Val Val Ser His Gln Arg val Thr ?rd'Asp’Trp'Met

275 280 1285

Leu Pro Leg Ile Leu Gly Leu Tyr Gly Asp Ile Thr Pro Thr'ffb Ala
290 295 30

Thr val Ile“Glu Glqusp Gly Pro Gln Lys Lys Lys Arg.Arg,Leu

305 R - 310 . 315

25

30

35

SEQUENCE ‘'LISTING 5

1<110>, noVember AG'

<120> Synthetic amino acid molecule

<130> Active substance 1 RT/part sequence from HIV

<140>
<141>

<160> 1

<170> PatentIn Ver. 2.1



<141> 35 <160> 1 <170> Patentln Ver. 2.1 22 AUGJST 2003 - 7 10 15 20

20SEQUENCE LI STING 6 <110>november AG <120>Synthetic am ng e 25
BRSF AR

<130>Acti ve substance 2 GAG part sequence from H V <140>
<170>Patentln Ver. 2.1 35<210>1 <211>17 <212>PRT <210> 1 <211> 21 <212>

PRT <213> Artificial sequence <220> <223> Description of the artificial
sequence: pos. 1- 20 RT fromH V-1 (accessi on nunber AJ006287) and an
addi ti onal C<Ré0m nall Cys <400> 1 Leu Ala Gu An Arg G u lle Leu Lys Qu

Pro Val His @y,Val Iyr
<212> PRT-
-5  <213> Artificial sequence

<220>.
<223> Description of the artificial Seqﬁence pos. 1-
20 RT from HIV-1 (accession number AJOO6287)

10 - . and an addltlonal C-terminal Cys
<400> 1
" Leu Ala Glu A;n Arg Glﬁ xle'Leg'Lyé Giu Pro val His Gly Valvar
1 5 o - : o
. 10 EE 15
15 : o o o

,Tyr.Asp Pro Ser Cys
N - . 20.
20 SEQUENCE LISTING 6
- <110> v,novémber AG

- <120> Syntheticvamino acid molecule A

25
<130> ActivevsubStanceiz-GAG/part sequence from HIV
<140>
<141>
30
<160> 1

<170> PatentIn Ver. 2.1

35 <210> 1
o <211> 17
<212> PRT



15 10 15 Tyr Asp Pro Ser Cys 22 AUGUST 2003 - 8 <213> Hunman -

i-mmunodeficiency virus type 1 <220> <223> Part- seqguence .rf?p V-1
(accession . 5 nunber AJ006287) <400> 1 Gy Ser Au GQu Legékr(aglgggr edt}u Tyr

Asn Thr Val Ala Thr Leu Tyr 10 1 . 5 ‘g 10 15 Cys

<213> Human immunodeficiency virus type 1

220>

<223> Part sequence of GAG from HIV-1 (accession
5 number AJ006287) | ‘

<400>" 1

Gly Ser Glu Glu Leu Arg Ser Leu Tyr Asn Thr Val Ala Thr Leu Tyr

101 | 5 10 - 15

Cys



