vehicle for the transport of nol ecul ar wubstances The invention rel ates
to a vehicle for, the transport of nolecular substance, such as DNA, RNA
protein, PNA, pharnaceuticals of lipophilic and |ipophobic character, into
eukaryotic celwWe974343 i nvention furthernore rel ates PCT/DE97/00919

Vehikel zum Transport von molekularer Substanz

Die Erfindung betrifft ein Vehikel zum Transport von moleku-
5 larer Substanz, wie DNA, RNA, Protein, PNA, Arzneistoffe

lipophilen wund lipophoben Charakters, in eukaryontische

Zellen. Die Erfindung betrifft ferner ein Verfahren zur

Herstellung des Vehikels, dessen Verwendung sowie

Zusammenstellungen von Mitteln zur Anwendung bzw.
10 Durchfithrung der Erfindung.

Eukaryontische Zellen nehmen unter bestimmten Bedingungen
DNA, Proteine und andere Molekiile auf. Die Aufnahmerate ist
allerdings meist gering. AuBerdem ist der Transport der mole-

15 kularen Substanz in bezug auf die Art der Zellen sowie die
Zellkompartimente oder den Ort im Intrazellul&rbereich nicht
vorherbestimmbar.

Um insbesondere die Aufnahme von DNA in eukaryontische Zellen

20 zu verbessern, ist es bekannt, virale Vektoren als Vehikel
zum Transport in die Zelle zu verwenden. - Die Verwendung vi-
raler Vektoren ist nachteiligq, weil es dabei zur
Kotransfektion viraler Genome kommen kann.

25 Aus der US 4,950,598 ist des weiteren bekannt, molekulare
Substanz wie DNA unter Verwendung leerer Viruskapside, insbe-
sondere Polyomakapside, in eukaryontische Zellen zu schleu-
sen. - Auch bei diesem Verfahren kann eine Kotransfektion vi-
raler Genome nicht ausgeschlossen werden. Auflerdem koénnen

30 Molekille, deren GréBe das Innenvolumen des Polyomakapsids
iibertreffen, darin nicht verpackt werden. Schliefilich ist ei~-
ne synthetische Herstellung von Polyomakapsiden, die als
Mdglichkeit der Vermeidung einer Kotransfektion in Betracht
kommt, &duBerst schwierig und kostenaufwendig.

35
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to a process for the preparation of the vehicle, its use and conpositions
of" agents fer applying or carrying out the invention. Under certain
conditions, eukaryotic cells absorb DNA, proteins and other nolecul es. The
absorption rawesyimyever, is usually |low Additionally, thecrprrsipewt of

t he nol ecul ar substance is not predeterm nable with respect to the nature
of the cells and the cell conpart- nent or the site in the intracellular

region. In order to inprove, in particular, the absorption of DNA into
eukaryotic cells, it is known to use viral vectors as vehicles for
transport into the cell. - The use of viral vectors is disadvantageous

because in this case the cotransfection of viral genones can occur.
Aufgabe der Erfindung ist es, die Nachteile des Stands der

Technik zu beseitigen, insbesondere ein Vehikel zum Transport

molekularer Substanz in eukaryontische Zellen anzugeben, das

universell verwendbar sowie einfach und kostengiinstig
5 Therstellbar ist.

Diese Aufgabe wird durch die Merkmale der Anspriiche 1, 16 und

19 - 21 geldst. Vorteilhafte Ausgestaltungen der Erfindung

ergeben sich aus den Merkmalen der Anspriiche 2 - 15 sowie 17
10 und 18.

Nach Maflgabe der Erfindung ist ein Vehikel vorgesehen, das
mindestens ein von einem Virus abgeleitetes oder stammendes
Kapsomer aufweist, das an seiner einen Seite eine mit der mo-

15 lekularen Substanz in Wechselwirkungen tretende Struktur auf-
weist, so dalk die molekulare Substanz an das Kapsomer bind-~
bzw. anlagerbar ist.

Das erfindungsgemaBe Vehikel hat den Vorteil, dall es relativ
20 einfach synthetisch herstellbar ist. Somit kann eine
Kotransfektion viraler Genome vermieden werden. Ruflerdem kann
wegen des Vorsehenes der mit der molekularen Substanz in
Wechselwirkung tretenden Struktur molekulare Substanz jegli-
cher Grthke gebunden und in Zellen geschleust werden. Dazu muB
25 die typische Kapsidform nicht mehr gewahrt werden. Unter
Verwendung der erfindungsgemédBen Vehikel bilden sich neben
Kapsomeren auch andersartige schiitzende Formen aus. Ein
besonderer Vorteil der Erfindung ist darin zu sehen, daB es
mit dem erfingungsgemd@Ben Vehikel 5je nach Ausbildung des
30 nindestens einen Kapsomers mdglich ist, die molekulare
Substanz spezifisch in bestimmte Zellen und/oder an einen
vorgegebenen Ort im Intrazellularbereich zu transportieren.

Das Kapsomer ist vorzugsweise so ausgebildet, daBh es zum
35 Aufbau eines Kapsids oder eines kapsidartigen Gebildes geeig-
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|t i} furthernore disclosed in US. 4,950,599 to | ock nol ecul ar subst ance
such as DNA into eukaryotic cells using enpty virus capsids,

pol yoma capsids. - Even in this process cotransfection of viral genones
cannot be excwoPd4343nddi tional Iy, nol ecul es whose size exccRMENBING he

I nternal volune of the polyom a capsid cannot be packed therein
synthetic preparation of polyoma capsids,

one possi bility of avoiding cotransfection, is extrenely difficult
cost- intensive. The object of the inwention is to elimnate the

di sadvant ages

10
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35

of the prior art, in particular to

net ist. Von besonderem Vorteil ist es, wenn das Kapsomer
spontan Kapside bildet.

Nach einem weiteren Ausgestaltungsmerkmal der Erfindung ist
das Kapsomer vom Polyomavirus abgeleitet, wobei es aus dem
VPl-Pentamer des Polyomavirus gebildet sein kann.

Alternativ dazu kann das Kapsomer aus "non-enveloped" Viren,
wie DNA-haltigen Papovaviridae, insbesondere Polyoma- und den
Papillomaviren, Iridoviridae, Adenoviridae, Parvoviridae oder
RNA-haltigen Picornaviridae, insbesondere Polioviren,
Caliciviridae, Reoviridae und Birnaviridae, gewonnen oder da-
von abgeleitet sein. Je nach Art der zu transportierenden mo-
lekularen Substanz kann es auch von Vorteil sein, das
Kapsomer aus der &auBeren und/oder inneren Hiille von
"enveloped" Viren wie DNA-haltigen Poxviridae, Herpesviridae,
Hepadnaviridae oder RNA-haltigen Retroviridae,
Paramyxoviridae, Sendaiviren, Orthomyxoviridae, Bunyaviridae,
Arenaviridae, Toroviridae, Togaviridae, Flaviviridae,
Rhabdoviridae und Filoviridae zu gewinnen oder davon abzulei-
ten.

Bei den Wechselwirkungen handelt es sich zweckméRigerweise um
lipophile Wechselwirkungen und/oder Wechselwirkungen, die auf
kovalenten, ionischen oder Wasserstoffbriicken-Bindungen
beruhen. Damit ist sichergestellt, daBl die molekulare
Substanz beim Transport in die Zelle sicher am Vehikel gebun-
den bzw. angehaftet bleibt, sich jedoch nach vollzogenem
Transport in die Zelle vom Vehikel 1l6st bzw. durch zellulédre
Systeme abgeltst werden kann.

Die Struktur kann bifunktionelle, vorzugsweise heterclog bi-
funktionelle Gruppen umfassen, wobei die bifunktionellen
Gruppen vorzugsweise aus der Stoffgruppe der Maleinimid-
Derivate, Alkylhalide, Arvylhalide, Isocyanate,
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-2- indicate a vehicle for the transport of nolecul ar substance into
eukaryotic rcells which can be wused universally and can be prepared
sinply and in a cost- effective nmanner. This object is achieved by the
features of civeiomeddy, 16 PCT/DES7/00919

Glutardialdehyde, acrylierenden Reagentien und Imidoester
ausgewadhlt sind. Dadurch wird insbesondere die Abgabe der
molekularen Substanz im Lysosom, im 2zytoplasmatischen Raum
oder im Kern erreicht.

Als besonders zweckmafig hat es sich erwiesen, daB die bi-
funktionellen Gruppen mit Cystein-Resten am Kapsomer reagie-
ren. Als vorteilhaft wird des weiteren angesehen, daB die in
Wechselwirkung tretende Struktur affinitatserhbhende Gruppen,

10 wie 4-Iodoacetamido-salicylsaure und/oder p-Arsonsiaure-
phenyldiazonium-fluoroborat und/oder Derivate davon, umfaft.
- Die Struktur kann auch durch Epitope des VPl-Pentamers ge-
bildet sein.

15 ©Nach einer weiteren Ausgestaltung der Erfindung ist ein
Vehikel vorgesehen, wobei mit mindestens einem weiteren
Kapsomer ein kapsidartiges Gebilde zum Transbort der moleku-
laren Substanz in eine vorgegebene Art von Zellen oder an
einen vorgegebenen Ort im Intrazellularbereich herstellbar

20 ist. Das weitere Kapéomer kann ein erfindungsgemdfes Kapsomer
sein. Das kapsidartige Gebilde kann aber auch unter
Verwendung nicht erfindungsgemiafier weiterer Kapsomere
hergestellt werden. Die Wahl der Art der Kapsomere und deren
Kombination zur Herstellung des kapsidartigen Gebildes hangt

25 wvon der Art der 2Zelle bzw. vom vorgegebenen Ort im
Intrazellulérbereich ab, in die bzw. an den die molekulare
Sustanz transportiert werden soll.

ZweckmaBigerweise ist die eine Seite des Kapsomers

30 Bestandteil der Innenseite des kapsidartigen Gebildes, wobei
das kapisidartige Gebilde vorzugsweise vom Polyomavirus abge-
leitet ist. SchlieBlich kann das kapsidartige Gebilde minde-
stens ein VP-2 und/oder VP-3 Protein umfassen.
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and 19 - 21. Advantageous enbodi nents of the invention are clear fromthe
features of, claims 2 - 15 and also 17 and 18. According to the invention,
a.vehicle is provided which contains at | east one capsonere derived or
originati ng frwowadddsdtrr us, which on one of its sides has a sPCEDEINGNY
interacting with the nol ecul ar substance such that the nol ecul ar substance
can be bound or added to the capso- nere. The vehicle according to the

i nvention has the advantage that it can be synthetically prepared
relatively sinply. Cotransfection of viral genomes can thus be avoi ded.

Zur Herstellung eines erfindungsgemdfen Vehikels ist ein die
folgenden Schritte umfassendes Verfahren vorgesehen:

i) Synthetisieren, Aufreinigen oder Isclieren des
5 Kapsomers und

ii) Komplexieren der molekularen Substanz unter
Verwendung des Kapsomers.

10 Eine Weiterbildung des Verfahrens besteht darin, nach dem
Schritt 1it.i geeignete Reste des Kapsomers, insbesondere
dessen Cystein-Reste, mit bifunktionellen Gruppen zu modifi-
zieren. Die Modifizierung kann zweckméRigerweise unter
Verwendung einer oder mehrerer der foligenden Stoffe durchge-

15 fiuhrt werden: Maleinimid-Derivate, Alkylhalide, Arylhalide,
Isocyanate, Glutardialdehyde, acrylierende Reagenzien und
Imidoester. '

Das erfindungsgeméle Vehikel kann vorzugsweise als

20 Arzneistofftriager zur Applikation von Molekiilen, wie DNA,
RNA, Oligonukleotiden, PNA, Proteinen, Peptiden sowie von
niedermolekularen lipophilen und lipophoben Reagenzien, wvon
kolloidalem Gold, Gold-markierten Proteinen und Peptiden, in
eukaryontische Zellen verwendet werden.

25 '
Nach MaRgabe der Erfindung ist ferner einen Zusammenstellung
des erfindungsgemafen Vehikels mit zur Applikation geeigenten
oder notwendigen Mitteln, bsp. Reagentien, Losungsmitteln
u.a., vorgesehen. Gleichfalls ist eine Zusammenstellung von

30 Mitteln =zur Durchfithrung des erfindungsgemaBen Verfahrens
vorgesehen. Diese Zusammenstellung kann auch Gerate u. dgl.
umfassen.
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Addi tronal ly, because of the provision of the structure interacting with

t he nol ecul ar substance; 710l ecul ar substance of any size can be bound and
| ocked into cells. To do this, the typical capsid formno |onger has to be
mai nt ai ned. Ugipgwyadabe vehicl es according to the invention, peeprsHdere
capsoneres protective forns of a different kind are also fornmed. A
particul ar advantage of the invention can be seen in that, with the vehicle
according to the invention, depending on the formation of the at |east one
capsonere, it is possible to transport thg nolecular substance
specifically into certain cells and/or to a prespecified site in the

I ntracel |l ul ar region. The capsonere is preferably fornmed such that it is
suit- Die Erfindung wird anhand der folgenden Beispiele und

Darstellungen naher beschrieben. Es zeigen

Fig.1l den gelelektrophoretischen Nachweis der VP3, VP2 und
5 VPl-Fusionsproteine,

Fig.2 1links eine elektronenmikroskopische Ansicht wvon aus
dem VPl1-Protein gebildeten Pentameren und rechts eine
computerunterstiitzte Darstellung der S5-fachen

10 Symmetrie der Pentamere,

Fig.3 hergestellte Pentamere und daraus gebildete Kapside
und

15 Fig.4 eine elektronenmikroskopische Ansicht beladener VP1-
Kapside. '

Die nachfolgenden Beispiele beschreiben eine m&gliche
20 Ausfihrung der Erfindung.

1) Expression des VP1l-Proteins von Polyomavirus in E.coli:

Es wird ein Gen des VPl Hlllproteins des murinen Polyomavirus
25 hergenommen, das sowohl Sequenzmerkmale des Stammes A2 als
auch des Stammes A3 aufweist. Die kodierende Sequenz begin-
nend mit dem ATG bzw. der darauf folgenden Aminosdure wird
unmittelbar hinter einer Faktor Xa Schnittstelle in ein
Derivat des kommerziell erh&ltlichen Vektors pQE 10 der Firma
30 Quiagen kloniert. Dieser Vektor wversieht das Fusionsprotein
Xa Schnittstelle-VP1 am Aninoterminus mit einer
Histidinabfolge. Das so gewonnene Fusionskonstrukt ist inner-
halb eines Markergens {lacZ-Komplementation) kloniert und ist
tber den lacZ Promotor induziexrbar. Das Endkonstrukt wird in
35 fir die Expression von pQE-Vektoren geeignete E.coli  Zellen
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abl é__for the construction of' a capsid or a capsid-like structure. It is
particul arly advantageous if the capso- nere spontaneously forms capsids.
-. 3 - According to a further enbodying feature of the inven- tion, the

capsonere i s W93 from the pol yoma virus, it being possiRITOESHOOER m | ¢
fromthe VP1 pentamer of

transformiert. Wenn die Zellen nach vorheriger Anziichtung in
der logarithmischen Phase sind, werden sie durch Zugabe eines
geeigneten Induktors, bsp. IPTG, induziert. Sie exprimieren
daraufhin grofe Mengen eines das VPl-Protein enthaltenden

5 Fusionsproteins. Das Fusionsprotein wird nach 6-stiindiger
Induktion geerntet. Es liegt in 1&slicher Form vor und kann
ohne gréBere Anderungen des Rufreinigungsprotokolls der Firma
Quiagen iiber Nickelchelats&dulen rein dargestellt werden.
Durch Inkubation mit Faktor Xa kann der reine VP1l-

10 Proteinanteil des Fusionsproteins von der Nickelchelats#ule
wieder abgetrennt werden. Das erhaltene VPl-Protein liegt in
sehr reiner Form vor und bildet von sich aus Pentamere. Ana-
log kénnen die Proteine VP2 und VP3 dargestellt werden.

15 Die Fig. 1 zeigt den gelelektrophoretischen Nachweis der VP3,
VP2 und VPl-Fusionsproteine. Aus Fig. 2 ist 1links eine
elektronenmikroskopische Ansicht von aus dem VPl-Protein
gebildeten Pentameren und rechts eine computergestitzte
Darstellung der 5-fach Symmetrie der Pentamere ersichtlich.

20 |
2) Modifikation der Cystein-Reste an der einen Seite der
Pentamere vor deren Assemblierung: '

Die gemaf Ziffer 1 gewonnenen VPl-Pentamere besitzen mehrere
25 Strukturen, die durch Reaktion mit geeigneten Reagenzien in
bifunktionelle Gruppen umwandelbar sind. Die Strukturen be-
finden sich auf der Seite der Pentamere, die nach
Assemblierung zum Kapsid dessen Innenseite entspricht. Als
Reagenz wird ein in einer Aceton-Methanol-Wasser-Mischung
30 dispergierter 3-Maleinimidobenzoyl-N-hydroxy-succinimidester
verwendet, der auf der einen Seite des Reaktionszentrums als
reaktive Gruppen SH-Gruppen und auf der anderen Seite eine
Reaktivestergruppe, namlich einen aminogruppenreaktiven
Succinimidester, tragt. Die Dispersion wird mit den geldsten
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t he pol yoma

Vi rus. Al ternatively, the capsonere can be obtained from

"non- envel oped". viruses such as DNA-cont ai ni ng Papovaviridae, in
particul ar pol yona viruses and the papillonma viruses, Iridoviridae,
Adenovi ri dae,wBstumsi ri dae or RNA-contai n- ing Picornaviri GegmEdines9

particular polio viruses, Cali- civiridae, Reoviridae and Birnaviridae,

derived therefrom Depending on the type of nol ecul ar substance to be
it may al so be advantageous to obtain the capsonere fromthe

transport ed,

outer and/or inner coat of eenve- |oped" vgruses such as DNA-contai ning

Poxvi ri dae,
ri dae,

Her - pesviridae, Hepadnaviridae or RNA-containing Retrovi-

Par anyxovi ri dae, Sendai viruses, O thonyxoviridae,

Bunyavi ri dae, VP1-Proyesimeani rgeisisscht, so daB eine quantitative Umsetzung

10

15

20

25

30

erfolgt.

RAus Tabelle 1 sind die Loop-Strukturen von Polyomakapsomeren
ersichtlich, die auf der einen Seite der Kapsomere zu finden
sind, die nach der Assemblierung zur Innenseite des Kapsids
bzw. der kapsidartigen Struktur weisen:

Tabelle 1

Loop 1: Asp 38, Leu 38, Val 40, Thr 41, Gly 42, Pro 43,
Asp 44, Ser 45 .

Loop 2: Asn 109, Glu 110, Asp 111, Leu 112, Thr 113, Lys 114,
Asp 115, Thr 116, Leu 117

Tail: N-Terminus von Aminosaurerest 1 bis Rest 29
(zumindest aber ab der in der Strukturanalyse gut lo-
kaliesierten Aminosdure 18 vom N-Terminus bis zu Rest
29): Lys 18, Ala 19, Cys 20, Pro 21, Arg 22, Pro 23,
Ala 24, Pro 25, vVal 26, Pro 27, Lys 28, Leu 29

Loop 3: Tyr 354, Asp 355, Gly 356, Thr 357, Gln 358, Pro 359,
Val 360

3) Die Assemblierung von VPl-Pentameren zu VPl-Kapsiden:

Die VPl-Pentamere liegen in einer Pufferltsung vor, die EGTA
zur Stabilisierung des pentameren' nicht assemblierten
Zustands enthialt. Ferner sind der Pufferldsung Magnesium-
Ionen, Natrium-Ionen und Tris/HC1l, pH 7,6, zur Stabilisierung
des pH zugesetzt. Die Proteinlésung wird in eine
Dialysekammer tiberfihrt und gegen eine 2M
Ammoniumsulfatlésung dialysiert. Nach mehrfachem Wechsel des
Dialysepuffers bilden die VPl-Pentamere Kapside. Diese unter-
scheiden sich von leeren Kapsiden des Polyomavirus weder bei
Betrachtung im Elektronenmikroskop noch im Durchmesser, noch
in ihrer Stabilit#t, obwohl ihnen die inneren Hilllproteine
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Toroviridae, Togaviridae, Flaviviridae, Rhabdoviridae and Filoviridae or to
derive it therefrom The interactions are expediently |ipophilic

i nteracti ons and/or interactions which are based on coval ent bonds, ionic
bonds or hydr oyoT#Ildges. It is thus ensured that the nol ePCTREIHEHEt ance
on transporting into the cell remains safely bound or adhered to the
vehicle, but after transport into the cell has taken place is released from
t he vehicle or can be detached by cellular systenms. The structure can
conprise bifunctional, preferably heterol ogeus bifunctional. groups, the
bi functional groups preferably being selected fromthe substance group

consisting of maleimde derivatives, al kyl .
VP2 und VP3 fehlen. Fig. 3 zeigt 'die hergestellten Pentamere

und daraus gebildete Kapside.

4) Die Verpackung von DNA Oligonukleotiden in Polyoma-VP1l
5 Kapside:

Konventionelle, d.h. in ihrer chemischen Struktur nicht ver-
énderte Oligonukleotide, lassen sich nach folgendem Protokoll
mit hoher Ausbeute in Polyoma-VP1l Kapside verpackeh:
10 Kapsidstrukturen, wie sie im Beispiel 3 gewonnen worden sind,
werden auf pH 5,5 umgepuffert. Anschliefend werden sie in ei-
ner osmotischen Schockprozedur mit einer equi- oder h&her mo-
laren Menge, typischerweise mit einem zweifachen molaren
Uberschul an Oligonukleotiden umgesetzt. Fir die in diesem
15 Beispiel verwendeten Oligonukleotide {20-mere) ergibt sich
damit ein Gewichtsverhdltnis von ca. 1l:6 gegenilber dem VP1-
Protein. Die Form der so erhaltenen mit Oligonukleotiden be-
ladenen VP1-Kapside 1l&8t sich im Elektronenmikroskop nicht
von der unbeladener VPl-Kapside unterscheiden. Fig. 4 zeigt
20 eine elektronenmikroskopische Ansicht beladener VPl-Kapside.
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hal i des, aryl halides, isocyanates, gl utaraldehydes, acrylating
reagents and i mi doest ers. ﬁnl“mﬁu“lﬁmlunr rel ease of the nolecul ar
substance is in particul ar _ | ysosone, in the cytoplasmc
space or in Wo9maseieus. =~ ¢ - " 5 * PCT/BEY7/00919

10

Patentanspriiche

1. Vehikel zum Transport von molekularer Substanz wie DNA,
RNA, Protein, PNA, Arzneistoffe lipophilen und 1lipo-

5 phoben Charakters, in eukaryontische Zellen umfassend
mindestens ein veon einem Virus abgeleitetes oder stam-

mendes Kapsomer, das an seiner einen Seite eine mit der
molekularen Substanz in Wechselwirkungen tretende

Struktur aufweist, .so daBl die molekulare Substanz an

10 das Kapsomer bind- bzw. anlagerbar ist.

2. Vehikel nach Anspruch 1, wobei das Kapsomer so ausge-
bildet ist, daB es zum Aufbau eines Kapsids oder eines
kapsidartigen Gebildes geeignet ist.

15 _

3. Vehikel nach Anspruch 1 oder 2, wobei das Kapsomer wvom

Polyomavirus abgeleitet ist.

4, Vehikel nach Anspruch 3, wobei das Kapsomer aus dem
20 VPl-Pentamer des Polyomavirus gebildet oder davon ab-
geleitet ist.

5. Vehikel nach Anspruch 1 oder 2, wobei das Kapsomer aus
"non-enveloped" Viren wie DNA-haltigen Papovaviridae,

25 insbesondere Polyoma- und Papillomaviren, Iridoviridae,
Adenoviridae, Parvoviridae oder RNA-haltigen
Picornaviridae, insbesondere Polioviren, Caliciviridae,
Reoviridae und Birnaviridae gewonnen oder davon abge-

leitet ist.
30
6. Vehikel nach Anspruch 1 oder 2, wobeli das Kapsomer aus
der #Huferen und/oder inneren Hillle von "enveloped"”
Viren wie DNA-haltigen Poxviridae, Herpesviridae,
Hepadnaviridae oder RNA-haltigen Retroviridae,
35 | Paramyxoviridae, Sendaiviren, Orthomyxoviridae,
Sheet Has Been Replaced
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It has proven to be partlc di ent that the bi functional groups
react wth cysteine residu mg ﬁmﬁﬂﬂ Hj I's additionally regarded
as advantageous that the i ure conprlses affinity-in-
creasi ng group¥osUswdlas 4- |odoacetan1dosallcyllc aci d and/ oPCHPEY®NHPc aci d
phenyl dl azoni um f | uor oborate and/ or derivatives thereof. - The structure
can al so be forned by epitopes of the VPl pentaner. According to a
further enbodi ment of the invention, a vehicle is provided where, using at
| east one further capsonere, it s possihlie to prepare a capsid-like
structure for the transport of the nolecular substance into a prespecified
type of cells or to a prespecified site in the intracellular region. The
further capsomere Bunyaviridae, Arenaviridae, Toroviridae, Togaviridae,
Flaviviridae, Rhabdoviridae und Filoviridae gewonnen

bzw. davon abgeleitet ist.

5 7. Vehikel nach einem der vorhergehenden Anspriiche, wobei
die Wechselwirkungen lipophile Wechselwirkungen sind
und/oder auf kovalenten, ionischen oder

Wasserstoffbriicken-Bindungen beruhen.

10 8. Vehikel nach einem der vorhergehenden Anspriiche, wobei
die in Wechselwirkung tretende Struktur bifunktionelle,
vorzugsweise heterolog bifunktionelle Gruppen, umfaBt.

9. Vehikel nach Anspruch 8, wobei die bifunktionellen
15 Gruppen aus der Stoffgruppe der Maleinimid-Derivate,
_Alkylhalide, Arylhalide, Isocyanate, Glutardialdehyde,
acrylierenden Reagenzien und Imidoester ausgewdhlt

sind.

20 10. Vehikel nach Anspruch 8 oder 9, wobei die bifunktionel-
len Gruppen mit Cystein-Resten am Kapsomer reagieren.

11. Vehikel nach einem der vorhergehenden Anspriiche, wobei
die in Wechselwirkung tretende Struktur affinitédtserhs-
25 hende Gruppen, wie 4-Todoacetamido-salicylsaure
und/oder p-Arsonsdure-phenyldiazonium-fluoroborat
und/oder Derivate davon, umfaBt.

12. Vehikel nach einem der Anspriiche 4 - 11, wobei die in
30 Wechselwirkung tretende Struktur durch Epitope des VP1l-
Pentamers gebildet ist.

13. Vehikel nach einem der vorhergehenden Anspriche, wobei
mit mindestens einem weiteren Kapsomer ein kapsidarti-
35 ges Gebilde zum Transport der molekularen Substanz in
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can be a capsonere accor t he invention. The capsid-like structure,
however, can al so be prMHWIL" Um'y her capsorreres not according to
t He invention. The choi capsoneres and their

conbi nati on wWom74343he preparatlon of . *the capsid-like SRCTRRIIN®IZ epends
on the nature of the cell or on the prespecified |location in the
intracellular region, into which or to which the nol ecul ar substance is to
be transported. Expediently one side of the capsonere is part of the

i nside of the capsid-like structure, the gapsid-like structure preferably
being derived fromthe polyoma virus. Finally, the capsid-like structure

can conprise at |east one VP-2 and/or VP-3 protein.
eine vorgegebene Art von Zellen oder an einen vorgege-

benen Ort im Intrazelluladrbereich herstellbar ist.

14. Vehikel nach einem der vorhergehenden Anspriliche, wobei
5 die eine Seite des Kapsomers Bestandteil der Innenseite
des kapsidartigen Gebildes ist.

15. Vehikel nach Anspruch 14; wobei das kapsidartige
Gebilde mindestens ein VP-2 und/oder VP-3 Protein um-
10 faht.

16. Verfahren zur Herstellung des Vehikels nach Anspruch 1,
umfassend die folgenden Schritte:

15 i} Synthetisieren, Aufreinigen oder Isolieren des
Kapsomers und

ii) Komplexieren der molekularen Substanz unter
Verwendung des Kapsomers.
20
17. Verfahren nach Anspruch 16, wobei nach dem Schritt
lit.i die geeigneten Reste des Kapsomers, insbesondere
dessen Cystein-Reste, mit bifunktionellen Gruppen modi-
fiziert werden.
25
~ 18. Verfahren nach Anspruch 17, wobel die Modifikation un-
ter Verwendung einer oder mehrerer der folgenden Stoffe
durchgefithrt wird: Maleinimid-Derivate, Alkylhalide,
Arylhalide, Isocyanate, Glutardialdehyde, acrylierenden
30 Reagentien und Imidoester.

19. - Verwendung des Vehikels nach einem der vorhergehenden
Anspriiche 1 - 15 als Arzneistofftrédger zur Applikation
von Molekillen wie DNA, RNA, Oligonukleotiden, PNA,

35 Proteinen, Peptiden sowie niedermolekularen  lipophilen

This Sheet Has Been Rep
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For +the preparation of a v w nﬂlto the inven- tion, a process
conprising the follow ng S'El Emmn u I ) synthesis,
purification or *

WO 97/43431 PCT/DE97/00919

5 -

5 T20.

10

21.

i sol ati on

$ ‘tapsonere and

13

und lipophoben Reagenzien, kolloidalem Gold und Gold-
markierten Proteinen und Peptiden in eukaryontische
Zellen.

Zusammenstellung von Mitteln zur Applikation des
Vehikels nach einem der vorhergehenden Anspriiche 1 -
15.

Zusammenstellung von Mitteln zur Durchfithrung des
Verfahrens nach einem der Anspriiche 16 - 18.

Sheet Has Been Re; laced
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1) conpl exation of the nol ecul ar substance using t he capsonere.
A devel opnent aof the process consists in nodifying suitable residues of the
capsonere, in particular its cysteine residues, wth bifunctional groups
after step lit.i [sic]. The nodification can expediently be carried out
using one or nore of the foll ow ng substances: mal ei m de derliézl%nigy 19

al kyl hal i des, WO47K3431 hg| i des, isocyanates, gl utaral dehydes, —acrylating
reagents and im doesters. The vehicl qC@ccordi ng to the invention can
preferably be used as a pharnmaceuti cal rrier for the adm nistration of
nmol ecul es such as DNA, RNA, oligonucl eotides, PNA,

Fig. 1

kDa

afi

hours
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proteins, peptides and of low nolecular weight |Iipophilic and

| + pophobi c .reagents, of colloidal gold, gold-I|abeled proteins and peptides
to eukaryotic cells. According to the invention, a conbination of the
vehi cl e according to the invention with agents suitable or necessary for
the adm ni strati exanpl e reagents, solvents and the lik | S
furthernore proggggﬁéa%‘conbi- nation of agents for carrying 5 /DEYT019
process according to the invention is |iRg@i se proposed. This conbi nation,
can al so include apparatus and the like. The invention is described in
greater detail with the aid of the follow ng exanples and illustrations.
Fig. 1 shows the gel electrophoretic detection of VP3,

-

Fig. 2

Fig. 4

ERSATZBLATT (REGEL 26)



VP2 and VPl fusion proteins, Fig. 2 on the left shows an el ectron

Mk croscopi c. vi ew of pentaners fornmed fromthe VPl protein and on
the right shows a conputer-assisted illustration of the 5-fold
symmetry of the pentaners, Fig. 3 shows prepared pentaners and capsids
f or ned WO 97143431 PCI/DEY7/00919
3/3
™
e

1mM EGTA
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-6 - thérefromand Fig. 4 shows an el ectron m croscopic view of

| oaded VP1 capsi ds. The fol l.ow ng exanpl es describe one possible
enbodi ment of t he invention. 1) Expression of the VPl protein of polyona
viTus in R coll: '

-1 -

Vehicle for the transport of moleculaxr substances

The invention relates to a wvehicle for the tramsport of
molecular substance, such as DNA, RNA, protein, PNA,
pharmaceuticals of lipophilic and lipophobic character,
into eukaryotic cells. The invention furthermore relates
to a process for the preparation of the vehicle, its use
and compositions of agents for applying or carrying out
the invention.

Under certain conditions, eukaryotic cells absorb DN3,
proteins and other molecules. The absorption rate,
however, is usually low. Additionally, the transport of
the molecular substance is not predeterminable with
respect to the nature of the cells and the cell compart-
ment or the site in the intracellular region. " '

In order to improve, in particular. the absorption of
DNA into eukaryotic cells, it is known to use viral
vectors as vehicles for tramsport into the cell. -~ The
use of viral vectors is disadvantageous because in this
- case the cotransfection of viral genomes can occur. .

It is £furthermore ‘disclosed in US. 4,950,592 to lock
molecular substance such as DNA into eukaryotic cells
using empty virus capsids, in particular polyoma
capsids. - Even in this process cotransfection of wviral
gencmes camnot be excluded. Additionally, molecules
whose size exceed [sic] the intermnal volume of the
polyomia capsid camnot be packed therein. Finally,
'synthetic preparation of polyoma capsids, which comes
inte coensideration as one possibility of avoiding
cotransfection, 1s extremely difficult and cost-
intensive.

The object of the invention is to eliminate the
disadvantages of the prior art, in particular ¢to



A gene of the VPL coat protein of the nurine polyoma virus is taken which
cdpt ai ns sequence features of both the strain A2 and the strain A3. The
codi ng sequence beginning with the ATG or the following amno acid is
clfoned i medi ately behind a factor Xa cleavage site in a derivative of the
commercially avail able vector pQE 10 from=(@i agen. This vector provides the
fusion protein Xa cleavage site VPl at the amno termnus wth a histidine
sequence. The finsdimatsons r seehidiles digmi nde | TzEnspert nsifle mol ewrlesy

7inal_tont ruc e o e R, PaA PRATCMEes T,

i
final construct 1S transf?rﬁrred in C
of pQE vectors. Yeeind cap: he p??-'@ t §AEPL¥ andn dthed| GPBE hni ¢

phase, they ar%ﬁﬂeﬁﬁaﬂgb@a@&tlon of a suitable inductor, e.g. |IPTG
After this, they :
This object is achieved by the features of claims 1, 16
and 19 - 21. Advantageous embodiments of the invention
are clear from the features of claims 2 - 15 and alsc 17
and 18. '

According to the invention, a vehicle is provided which
contains at least one capsomere derived or originating
from a virus, which on one of its sides has a structure
interacting with the molecular substance such that the
molecular substance can be bound or added to the capso-
mere.

The vehicle according to the invention has the advantage
that it can be synthetically prepared relatively simply:

Cotransfection of viral genomes can thus be avoided.

Additionally, because of the provision of the structure

‘interacting with the molecular substance, molecular

substance of any size can be bound and locked into

cells. To do this, the typical capsid form no longer has

to be maintained. ‘Using the vehicles according to the

invention, besides capsomeres protective forms of a

different kind are also formed. A particular advantage

of the invention can be seen in that, with the vehicle
according to the invention, depending on the formation

of the at least one capsomere, it is possible to

transport the molecular substance specifically into

certain cells and/or to a prespecified site in the

intracellular region.

The capsomere 1s preferably formed such that it is suit-
able for the construction of a capsid or a capsid-like
structure. It is particularly advantageous if the capso-
mere spontaneously formg capsids.’



express |large anfounts of a fusion protein containing the VPL protein. The
fésion protein is harvested after induction for 6 hours. It is present in
sol ubl e form and can be prepared pure on nickel chelate colums w th m nor
changes to the purification protocol of Quiagen. By incubation with factor
Xa, the pure VPl protein portion of the fusian protein can be renoved again:
fromthe nickel chelate colum. The VP1 protein obtained is present in very
pure form and Accomdihemt soeas fyrtiere! émbddeimy of @atisrd/P3EattheV/Fhvem- be
pr epar ed ,anal o

the VP3, VP2 QU0H3) che dadiaohst 1O | dfrea TEEGh  eRB0 RIS RERIS" Of

it being poss:.ble to form it from the VPl pentamer of
the polyama virus.

_a

Alternatively, the capsomere can be obtained from "non-
enveloped" wviruses such as DNA-containing Papovaviridae,
in particular polyoma viruses and the papilloma viruses,
Iridoviridae, Adenoviridae, Parvoviridae or RNA-contain-
ing Picornaviridae, in particular polio viruses, Cali-
civiridae, Reoviridae and Birnaviridae, or derived
therefrom. Depending on the type of molecular substance
to be transported, it may also be advantageous to obtain
the capsomere from the outer and/or inner coat of "enve-

- loped" viruses such as DNA-containing Poxviridae, Her-
pesviridae, Hepadnaviridae or RNA-containing Retrovi- -
ridae,’ Paramyxoviridae, ~ Sendai viruses,
Orthomyxoviridae, Bunyaviridae, Arenaviridae,
Toroviridae, Togaviridae, Flaviviridae, Rhabdoviridae
and Filoviridae or to derive it therefrom.

The interactions are expediently lipophilic interactions
and/or interactions which are based on covalent bonds,
ionic bonds or hydrogen bridges. It is thus ensured that"
the molecular substance on transporting into the cell
remains safely bound or adhered to the vehicle, but
after transport into the c¢ell has taken place is
‘released from the vehicle oxr can be detached by cellular

5yst¢ms .

The structure can comprise bifunctional, preferably
heterologous bifunctional . groups, the bifunctional
groups preferably being selected from the substance
group consisting of maleimide derivatives, alkyl
halides, aryl halides, isocyanates, glutaraldehydes,
acrylating reagents and imidoesters. By this means, the
relecase of the molecular substance is in particular
achieved in the lysosome, in the cytoplasmic space or in
the nucleus.



- 7 - the left'an electron m croscopic view of pentaners formed from

thhe VP1 protein and on the right a conputer- assisted illustration of the
5-fold symmetry of the pentaners. 2) Modification of the cysteine
resi dues on one side of the pentaners before their assenbly:

-d -

It has proven to be particularly expedient that the
bifunctional groups react ‘with cysteine residues on the
.capsomere. It is additionally regarded as advantageous
that the interacting structure comprises affinity-in-
creasing groups such as A4-iodoacetamidosalicylic acid
and/or p-arsonic acid phenyldiazonium fluoroborate
and/or derivatives thereof. -~ The structure can also be
formed by epitopes of the VPl pentamer.

According to a further embodiment of the invention, a
vehicle is provided where, using at least one further
_ capscmere, it is possible to prepare a capsid-like
structure for the transport of the molecular substance
into a prespecified type of cells or to a prespecified
site in the intracellular region. The further capsomere
can be a capsomere according to the invention. The
capsid-like structure, however, can also be prepared'
using further capsomeres not according to the invention.
The choice of the type of capsomeres and their
combination for the preparation of  the capsid-like
structure depends on the nature of the cell or on the
prespecified location in the intracellular region, into
which or te which. the molecular substance is to be
transported. |

Expediently one side of the capscmere is part of the |
inside of the capsid-like structure, the capsid-like
structure preferably being derived from the polycma
virus. Finally, the capsid-like structure can comprise
at least one VP-2 and/exr VP-3 protein.

For the pre‘parat_ion of a vehicle according to the inven-
tion, a process comprising the following steps is
proposed:

i) synthesis, purification or isolation of the
capsomere and



The VP1 pent aner $ obt ai ned accor di ng to 1 have a plura-

lity of- structures

whi_.ch can be converted into bifunc- tional groups by reaction wth suitable -
reagents. The structures are found on the side of the pentaners [sic] which

corresponds to its inside after assenbly to give the capsid. The reagent

used is a 3-mal ei m dobenzoyl -N- hydroxysued nt m de ester di sper sed

an ace- tone/ nethanol/water nixture, which on one side of the reactive

center carries as ré.idt i wwtpﬂ.eupglsu g:ffou#& anmelleguldr substantecusing
group, %ﬁh 3{‘3 %EFQ g, group-reactive succinimde ester. The
m xed with e Ssol ved VP1 prote| ns so that a quantitative

reaction takes place.

reactive ester
dlsper5|on S

" according to the invention with agents suitable or.

A development of the process consists in modifying
suitable residues of the capsomere, in particular its
cysteine residues, with bifunctional groups after step
1it.i [sic]. The modification can expediently be carried

‘out using one or more of the following substances:

maleimide der:.vat:.ves. alkyl bhalides, aryl halides,
isocyanates, glutaraldehydes, aczylating reagents and
imidoesters.

The vehicle according to the invention can preferably be
used as a pharmaceutical carrier for the administration
of molecules such as DNA, RNA, oligonucleotides, PNA,
proteins, peptides and of low molecular weight
lipophilic and lipophobic reagemts, of colloidal gold,
gold-labeled proteins and peptides to eukaryotic cells.

According to the invention, a combination of the vehicle
necessary for the administration, for example reagents,

solvents and the iika, is furthermore proposed. A combi-
nation of agents for carrying out the process according

~to the invention is likewise proposed. This combination

can also include apparatus and the like.

The invention is described in greater detail with the
aid of the following examples and illustrations.

Fig. 1 shows the gel electrophoretic detection of VP3,
VP2 and VPl fusion proteins, |

Fig. 2 on the left shows an electron microscopic view
of pentamers formed from the VPl protein and on
the right shows a computer-assisted illustration
of the 5-fold symmetry of the pentamers,

Fig. 3 shows prepared pentamers and capsids formed

in



Shown in Table I- are‘the | oop stfu_ctures of pol yoma capsorreres; which are to
be found on one side of the capsoneres and which after assenbly point to

the inside of the capsid or the capsid-like structure: Table 1 Loop 1:
Asp 38, Leu 39, Val 40, Thr 41, dy 42, Pro 43, Asp 44,

Ser 45 Loop 2: Asn 109, du 110, Asp 111,-Ll&u-112, Thr 113, Lys 114, -
Asp 115, ‘Thr 116, Leu 117 Tail: Ntermnus of amno acid residue 1 to

resi due 29 (at thexefromoapghe anmino acid 18 of the N

1

Fig. 4 shows an electron microscopic view. of loaded VP1 .
capsids. '

The following examples describe one possible embodiment
of ,the invention.

1) Expression of the VPl protein of poliroma virus in
E.coli:

A gene of the VPl coat protein of the murine polyoma
virus is taken which contains sequence features of both
the strain A2 and the strain A3. The coding sequence
beginning with the ATG or the following aminc acid is
cloned immediately behind a factor Xa cleavage site in a
derivative of the commercially available vector pQE 10
from Quiagen. This vector provides the fusion protein Xa
cleavage site VPl at the amino terminus with a histidine
_ sequence. The fusion construct thus obtained is cloned
inside a marker gene (lacZz complementation) and is
inducible via the lacZ promoter. The final construct is
transformed in E. coli cells suitable for the expression
of pOE vectors. When the cells, after prior culture, are
in the logarithmic phase, they -are induced by addition
of a suitable inductor, e.g. IPTG. After this, they
e::preSs large amounts of a fusion protein containing the
VPl protein. fThe fusion protein is bharvested after
induction for 6 hours. It is present in soluble form and
can be prepared pure on nickel chelate columns with
"minor changes to the purification protocol of Quia.gen.
By incubation with factor Xa, the pure VPl protein
. portion of the fusion protein can be removed again £rom
the nickel chelate column. The VPl protein obtained is
present in very pure form and forms pentamers by itself.
The proteins VP2 and VP3 can be prepared analogously.

Fig. 1 shows the gel electrophoretic detection of the
VP3, VP2 and VPl fusion proteins. Shown in Fig. 2 are on



termnus which is well |ocalized in'the struc- . tural analysis up to

residue’ 29): Lys 18, Al a 19, Cys 20, Pro 21, Arg 22, Pro 23, Ala
24, Pro 25, Val 26, Pro 27, Lys 28, Leu 29

-8 - Loop 3: Tyr 354, Asp 355, Ay 356, Thr 357, @n 358, Pro

359, Val 360 -7 - '

the left an electron microscopic view of pentamers
' formed from the VPl protein and on the right a computer-
assisted illustration of the 5-fold symmetry of the
pentamers.

2) Modification of the cysteine residues on one side of
the pentamers before their assembly: '

The VPl pentamers obtalned according to 1 have a plura-
lity of structures which can be converted into bifunc-
tiocnal groups by reaction with suitable reagents. The

- structures are found on the side of the pentamers [sic]
which corresponds to its inside after assembly to give
the capsid. The reagent used is a 3-maleimidcbenzoyl-N-
hydroxysuccinimide ester dispersed in an ace--
tone/methanol /water mixture, which on one side of the
reactive center carries as reactive groups SH groups and
on the other side a reactive ester group, namely an
amino group-reactive succinimide ester. The dispersion
is mixed with the dissolved VPl proteins so that a
quantitative reaction takes place.

Shown in Table 1 are the loop structures of polyoma
capsomeres which are to be found on one side of the
capsomeres and which after agssembly point to the inside
of the capsid or the capsid-like structure: ‘

Table 1

Loop 1: Asp 38, Leu 39, Vval 40, Thr 41, Gly 42,
Pro 43, Asp 44, Ser 45

Loop 2: Asn 109, Glu 110, Asp 111, Leu 112, Thr 113,
Lys 114, Asp 115, Thr 116, Leu 117 _

Tail: = N-terminus of amino acid residue 1 to residue 29

' (at least from the amino acid 18 of the N-
terminus which is well localized in the struc-
tural analysis up to residue 28): Lys 18, Ala
19, Cys 20, Pro 21, Arg 22, Pro 23, Ala 24, Pro
25, val 26, Pro 27, Lys 28, Leu 29



3) The assenbly of VPl pentaners to give VPl capsids: The VP1 pentaners
agre present in a buffer solution which contains EGIA to stabilize of the

pent ameri c non-assem bled state. Magnesiumions,. sodiumions and tris/HCd ,
pH 7.6, are further added to the buffer sqglution to stabi- lize the pH The
protein solution is transferred to a dialysis chanber and dial yzed agai nst:

but for. the VEIOReAl aEEPs PAr el efa. “EHF e (METSTs G $56Pg

capsids of the pol yoABSvi¥ad 366 inspection in the el ectron nicroscope, in
dianeter; or in their stability, although they |ack the inner coat

3) The assembly of VPl pentamers to give VPl capsids:

The VPl pentamers are present in a buffer solution which
contains EGTA to stabilize of the pentameric non-assem-
bled state. Magnesium ions, sodium ions and tris/HCl, pH
7.6, are further added to the buffer solution to stabi-
lize the pH. The protein solution is transferred to a
- d@ialysis chamber and dialyzed against a 2M ammonium
sulfate solution. After several changes of the dialysis
buffer, the VPl pentamers form c¢apsids. These do not
differ from empty capsids of the polyoma virus on
inspection in the electron microscope, in diameter, or
in their stability, although. they lack the inner coat
' proteins VP2 and VP3. Fig. 3 shows the pentamers pre-
pared and capsids formed therefrom, '

4) The packing of DNA oligonucleotides in polyoma VP1 .
capsids:

Conventional oligonucleotides, i.e. those unchanged in
their chemical structure, can be packed intc polyoma VPl
capsids in high yield according to the following proto-
col: capsid structures, such as have been obtained in
Example 3, are buffered to pH 5.5. They are then reacted
in an osmotic shock procedure with an equi~ or higher
molar ambunt, typically with a two-fold molar excess, of
oligonucleotides. For the' oligonucleotides used in this
example (20-mers) a weight xatio of about 1:6 thus
results compared with the VPl protein. The form of the
VPl capsids loaded with oligonucleotides thus obtained
cannot be differentiated in the electron microscope from
the unloaded VPl capsids. Fig. 4 shows an electron
microscopic view of loaded VPl capsids.
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proteims VPZ and VP3. Fig. 3 shows the pentaners|pre- pared and capsids

for med The packing of DNA ol i gon JRescriptéan | pagpdl.yore pMRd ..........
cap5| d ’ Iml imtulllm“l ol i gonucl eoti des, i.e. selaigehangeged 19' hepiged .OY...
e cals steruet ure, scan be packed into poI yonma Fﬁﬂléaiwmgds ipaghd gh.. .6 Bhddd ..........
accord| ng to the follow ng prot 0- col: capsid strlckbstes, sysigeds. Nays ﬁg ..........
obtained in Exanple 3, are buffered to pH 5.5. They-ate-then react ed |n an
osnoti c shock procedure with an equi- or ki §her nolar anmount, typically
with a twp-fold nol ar excess, of oligonucleotides. For the oI i gonucl eot i des
used in this CLAIMS

1. A vehicle for the transport of molecular substance,
such as DNA, RNA, protein, PNA, pharmaceuticals of
lipophilic and lipophobic character,  into _
eukaryotic' cells comprising at least one capsomere
derived or originating from a wirus, which on one
of its sides has a structure interacting, with the
molecular substance such that the molecular
substance can be bound or added to the capsomere.

2. A vehicle as claimed in claim 1, where the
capsomere is formed such that it is suitable for
the construction of a capslid or a capsid-like
structure. |

3. A vehicle as claimed in claim 1 or 2, where the
capscmere is derived from the polyoma virus.

4. A  vehicle as claimed in claim 3, where the
capsomere is formed from the VPl pentamer of the
polyoma virus or is derived therefrom.

5. A vehicle as claimed in claim 1 or 2, where the

| capsomere is obtained from "non-enveloped” viruses
such as DNA-containing Papovaviridae, in particular
polyoma and papilloma viruses, Iridoviridae, Ade-
noviridae, Parvoviridae or RNA-containing Picor-
naviridae, in particular polio viruses, Caliciviri-
dae, Reoviridae and Birnaviridae or is derived
therefrom. ' |

6. A vehicle as claimed in claim 1 or 2, where the
capsomere is obtained from the outer and/or inner
coat of "enveloped! wviruses such as DNA—'containing
Poxviridae, Herpesviridae, Hepadnaviridae or RNA-
containing Retroviridae, Paramyxoviridae, Sendai

This Sheet Has Been Reﬂlac
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exérrpT*(*Zﬁms)‘—ar—wei—ght ratio of about 1:6 thus results conpared with

t he V ormof the VP1 capsids |oaded with oligonucleotides
t hus gﬁﬁmﬂw@ "ﬁ differentiated in the electron mcroscope fromthe
unl oa ig. 4 shows an el ectron mcroscopic view of | oaded
VPl capsi ds. -2 -

viruses, Orthomyxoviridae, Bunyaviridae, Arenaviri-

< dae, Toroviridae, Togaviridae, Flaviviridae,
Rhabdoviridae and Filoviridae or is derived
therefrom. '

7. A vehicle as claimed in one of the preceding
claims, where the interactions are lipophilic
interactions and/or are based on covalent bonds,
ionic bonds or hydrogen bridges.

8. A vehicle as claimed in. one of the preceding
claims, where the interac_ting structure comprises
bifunctional, preferably heterologous bifunctional,

groups.

9. A vehicle as claimed in claim 8, where the bifunc-
tional groups are selected from the substance group
consisting of maleimide derivatives, alkyl halides,
aryl halides, isocyanates, glutaraldehydes,
acrylating reagents and imidoesters.

10. A vehicle as claimed in claim 8 or 9, where the
bifunctional groups react with cysteine residues on
the capsomere. |

11, A vehicle as ‘claimed in one of the preceding
claims, where the interacting structure comprises
affinity-increasing groups such as 4-
iodoacetamidosalicylic acid and/or p-arsonic acid
phenyldiazonium  fluroborate and/or derivatives
thereof. '

12. A vehicle as claimed in one of claims 4 - 11, where
the interacting structure is formed by epitopes of
the VPl pentamer.

13. A vehicle as claimed in one of the preceding

claims, where, wusing at 1least. one further

T et oo capsomere, it is possible to prepare a capsid-like
- This Sheet Has Been Relp
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CLA Il M | 1. A vehicle for

[e;rr]

the tra | ar subst ance, such as DNA, RNA,
protelm\ ticals of | i pophilic and
| i poph raster, into eukaryotic cells conprising
at | east .one capsonere defi ved or originating froma
virus, which on one I.ts S|de ha
interacting. with tfgructure for tnd moTERs E ﬁst e{%‘b C’éﬁ%cu]f%t

"~ the nolecular substance :.ntctdnspmcﬁndﬂa ﬁmmd:ﬁ)méd@ecbn date .
capsoner e. }§§e har ¢bdiBh.l. Where
-t he pre%%gojr'rfe%dlgigor%e U(#t?ﬁg%q'}y 'S sélét abl e for

- the cbnstructlon of a capsid or a capsid-like
: 14. A vehicle as claimed in one of the preced:.ng

claims, where one side of the capsomere is part of
the inside of the capsid-like structure.

15. A vehicle as claimed in claim 14, where the capsid-
* like structure comprises at least one VP-2 and/or
VP-3 protein. '

l16. A process for thé preparation of the vehicle as
claimed in claim 1, comprising the following steps:

i) synthesis, purification or isolation of the
capsomere and

ii) complexation of the molecular substance using
the capsomere.

17. A process as claimed in claim 16, where after step
lit.i [sic] the suitable residues of the capsomere,
in particular its cysteine residues, are modified
with bifunctional groups. '

18. The process as claimed in claim 17,' where the modi-
fication is carried out using one or more of .the
following substances: maleimide derivatives, alkyl

halides, aryl ‘halides, isocyanates,
glutaraldehydes, acrylating reagents and
imidoesters. '

'19. The use of the vehicle as claimed in one ‘of the

preceding claims 1 - 15 as a pharmaceutical carrier

for the administration of molecules such as DNA,

RNA, oligonucleotides, PNA, proteins, peptides and

also lower molecular welght. lipophilic and lipo-

-—————phobile reagents, colloidal gold and gold-labeled
‘This Sheet Has Been Replaced '




st ucture. . A vehicle as claimed in claim1 or 2, where the

ca,pso om t he pol yoma virus. 4. A vehicle
Wallwﬂm m“ “nrmm vvhere t he : capsonere is forned

rom 1t pent arer* o pol yona virus or is derived
t herefrom 5. Avehlcle as Tl4iTed in claim1 or 2, where the

capsonere i s obtained from "non-envel oped Vi rlés 5 11 such as
DNA- cont ai ni ng PapoRFAteids and, peptides kp eukaryotic cells,, v,y and
papi | I oma viruses, |r|dOV|r|dae Ade- novi ri dae,

Par vovi ri'dae o Pi co £

particul ar pol |2t5)R'\I>|;A '-b?%l % agents for the agﬁnli%{eog?:'}l aé and

Bi rnaviridae or is d:Ehe vaéhicle as claimed in one of the preceding
claims 1 - 15.

21.. A combination of agents for carrying out the
process as claimed in one of claims 16 - 18.

This Sheet Has Been Re’ilaced
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therefrom 6. A vehicle as clained in claim1 or 2, where the

capsorrer:“'mﬂmm t he outersand/ ol i hner _ coat of
envel op uﬁ ms DNA- cont ai ni ng . - Poxviridae,
_FbrpeSV|r|daé HepadnaV|f|dae or RNA- . containing
~Retroviridae, Paranyxoviridae, Sendai This Sheet Has Been Re laced 1flf
11-111111“ | 'llll ]é%ll;'él'ilo%]éle Patentanmeldung PCT/DE97/00919 '

"des Herrn BERTLING, Wolf

Neue Patentanspriiche

1. Verfahren zur Herstellung eines Vehikels mit

- molekularer Substanz, wie DNA, RNA, 'Proteih, PNA,

5 - Arzneistoffe lipophilen und lipophoben Charakters, zum

| Transport in = eukaryontische Zellen, umfassehd

mindestens ein von einem Virus abgeleitetes oder'stam—

mendes Kapsomer, das so ausgebildet ist, daB es zum

Aufbau eines Kapsids oder eines kapsidartigen Gebildes

10 geeignet ist und an seiner einen Seite eine mit der

' molekularen  Substanz in - Wechselwirkungen tretende

Struktur aufweist, so daB die molekulare Substanz an

das Kapsomer bind- bzw. anlagerbar ist, und wobei die

eine Seite des Kapsomers nach_Assemblierung‘Bestandteil

15 " der Innenseite des Kapsids bzw. kapSidértiqen Gebildes
ist, umfassend die folgenden Schritte:

i) | Synthetlsleren, Aufrelnlgen oder Isolleren des
Kapsomers und

ii) Komplexieren der molekularen Substanz unter
' Verwendung des Kapsomers.

2. Vérfahren' nach Anspruch 1, wobei das Kapsomer vom
25 Polyomavirus abgeleitet ist. '

3. Verfahren nach Anépruch 2, wobei das Kapsomer aus dem
VPl-Pentamer des Polyomavirus gebildet oder davon ab-
geleitet ist. '

30 _ .

' 4. Verfahren nach Anspruch 1, wobei das Kapsomer aus "non-
enveloped” Viren wie DNA-haltigen Papovaviridae,
insbesondere Polyoma- und Papillomaviren, Iridoviridae,

- B EES—
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Vi ruses | dae, Bunyaviridae, Arenaviri- ' - dae,
Ioro “ﬂ “ﬁ““l dae, = Fl aviviri dae, ' Rhabdovi ri dae

and esort is derived t herefrom
mh A VﬁhIC|e as claimed in one of the preceding ' cl ai s
ere the interactjons are |i I nteractions and/o}
are based &Pteagaﬁ:wlso?ﬁfsentgmpet].dung PCT/DE‘.97/0091nI ¢ bonds or hydrogen
bridges. des Herrn BERTBINGHAWUEﬁIC|e as clainmed in one of the preceding
2
Adenoviridae, Parvoviridae oder RNA-haltigen

Picbrnaviridae, insbesondere Polioviren, Caliciviridae,
Reoviridae und Birnaviridae gewonnen oder davon abge-
leitet ist. = :

5. Verfahren nach Anspruch 1, wobei das Kapsomer aus der
4uBeren und/oder inneren Hiille von "enveloped" Viren
wie .~ DNA-haltigen Poxviridae, Herpesviridae,
Hepadnaviridae oder RNA-haltigen Retroviridae,

10 Paramyxoviridae, . Sendaiviren, Orthomyxoviridae,
Bunyaviridae, ' Arenaviridae, Torovifidae, Togaviridae,
Flaviviridae, Rhabdoviridae und Filoviridae gewonﬁen
bzw. davon abgeleitet ist.

15 6. Verfahren nach einem der vorhergehenden Anspriiche,
wobei die Wechselwirkungen lipophile Wechselwirkungen
sind und/oder auf kovalenten, ionischen oder

Wasserstoffbriicken-Bindungen beruhen.

Verfahren nach einem der vorhergehenden Aaspriche,

W8]
Qo
-

*

L wobei die in Wechselwirkung tretende Struktur bi-
funktionelle, vorzugsweise heterocolog bifunktionelle

Gruppen, umfalBt.

25 8. Verfahren nach Anspruch 7, wobei die bifunktionellen
Gruppen au% der Stoffgruppe der Maleinimid-Derivate,
Alkylhalide, Arylhalide, Isocyanate, Glutardialdehyde,
acrylierenden _Reagenzién und' Imidoestef ausdewéhlt
sind. . |

30 _

9. Verfahren nach Anspruch 7 oder 8, wobei die
bifunktidnellen Gruppen mit Cystein-Resten am Kapsdmer
reagieren, '

—_—
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cIa|ﬁg_“ﬁﬁé?é‘fﬁé‘“ntEfactlng structure conprises

T "= 2 25 o e

tional groups are selected fron1the subst ance
gr oup consi sting of nuleinde derivatives, alkyl halides,

aryl - hal IId%erna lOﬂ%i%a&Q.t §§am¥eci|d'c!£<§‘rp?:]r98§é/‘ﬂ/%%919

10. A vehfcle as cl ai nred

acryl ating reage S an oes

in claim8dms. BermméEBTLﬁ%3 Wolf : bi functi onal groups react with
cysteine residues on t he gapsonere. 11. A
vehicle as claimed in one of the preceding cl ai s,

where the interacting structure conprises
10. Verfahren nach einem der vorhergehenden ' Anspriiche,
wobei die in  Wechselwirkung  tretende Struktur
affinitidtserhshende Gruppen,' wie 4-Todoacetamido-
5 - " salicylsdure und/oder p—Arsonséure—phenyldiazoniﬁm?
fluoroborat und/oder Derivate davon, umfaft.

11. Verfahren nach einem der Anspriiche 3 bis 10, wobei die-
in Wechselwirkung tretende Struktur durch Epitope des
10 VP1l-Pentamers gebildet ist. ' '

12. Verfahren nach einem der vorhergehenden Anspriliche,
wobei mit mindestens einem weiteren Kapsomer ein
kapsidartiges Gebilde zum Transport der molekularen

15 ' Substanz in eine vorgegebene ‘Art von Zellen oder an’
einen vorgegebenen ort im. Intrazellularbereich
herstellbar ist. |

13. Verfahren nach einem der vorhergehenden Anspruche, _
20 wobel as kapsidértige Gebilde mindestens ein VP-2
und/oder VP-3 Protein umfafit.

14. :Verfahren nach einem der vorhergehenden Ahsprﬁche,

" wobei nach dem Schritt 1it.i die geeigneten Reste des

25 Kapsomers, insbesondere dessen Cystein-Reste, mit
| bifunktionellen Gruppen modifiziert werden.

15. Verfahren nach einem der vorhergehenden Anspiiche, wobei
die Modifikation unter Verwendung einer oder mehrerer

30 | der folgénden Stoffe durchgefithrt wird: Maleinimid—

Derivate, Alkylhalide, Arylhalide, 'isocyanate;

Glutardialdehyde, acfyliefenden Reagentién - und
'Imidéestér. .

——
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éffl gp' ea5|ng groups such - as 4-

I.0dO: gmmu acid and/or p-arsonic acid
phenyl lﬂborate and/or derivatives

" thereof. 12. A vehicle as clainmed in one of clalns 4 - 11,
wher e the interacting structure is forned by epitopes of

the VPl pen{ %ernatlonale Patentanme]l%un@hP\éﬁ‘DbEé'P/O%@lQl aimed in one of the
precedi ng I at least one further

capsonere, dqsi@rp©§@BﬁLEmLonlépare a capsid- I|ke Thi s Sheet Has Been Re
Iaced 11112111212127322%3 tido b0 4

”

16. Verwendung des nach dem Verfahren nach"einem der
vorhergehenden Anspriiche hergestellten Vehikels als
Arzneistofftriger zur Applikation’ von Molekiilen wie

5 DNA, RNA, Oligonukleotiden, PNA, Proteinen, Peptiden
sowie niedermolekularen 1lipophilen und lipophoben
Reagenzien, kolloidalem Gold und Gold—markieiten
Proteinen und Peptiden'ih eukaryontische Zellen.

SEANDERTES BLATT



Lo i g Raa
(7‘ VERIFIED -n:{m

[err] . structure for the transport of the nolecul ér " OF MWER
subst ance into a espeC| fi ed RATENTfCOOPERATION EREATY
’Qrespemfled i nthe i ntracel | ul ar region. 14. A vehicle-
as clainmed one of the preceding-: ]f _ cl-ai ms, where. one
side of t apsorrere I's part of '
&“) . INTERNATIONAL PRELIMINARY EXAMINATION REPORT
| (PCT Article 36 and Rule 70)
Applicant’s or agent’s file reference See Notification of Transmittal of International
' 13-01588 FOR FURTHER ACTION Prellmmary Examination Report (Form PCT/IPEA/416)
International application No. International filing date (day/month/_year) Priority date (day/month/year)
PCT/DE97/00919 .~ 07 May 1997 (07.05.1997) _~ 10 May 1996 (10.05.1996) «~

International Patent Classification (IPC) or national classification and [PC

CI2N 15/87, 15/86, AG1K 48/00
. : \/

Applicant .
BERTLING, Wolf v

1.  This international prellmmary examination report has been prepared by this International Preliminary Exammmg
: Authority and is transmitted to the applicant according to Artlcle 36.

2.  This REPORT consists of a total of 4 sheets, including this cover sheet.

X This report is also accompanied by ANNEXES, i.c., sheets of the description, claims and/or drawings which have

- been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consist of a total of 4 sheets.

3.  Thisreport co:_xtains indications relating to the following items:
I x Basis of t_he report
I [] Priority
11 D Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
v O] Lack of unity of invention '

v Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
N citations and explanations supporting such statemen .

VI_-:- D Certain documents cited
VIL L__[ Certain defects in the international application
VII [7] Certain observations on the international application

Date of submission of the demand . Date of completion of this report
05 December 1997 (05.12.1997) ,_~ 17 April 1998 (17.04.1998)
Name and mailing address of the IPEA/EP | Authorized officer
European Patent Office '
D-80298 Munich, Germany _
Facsimile No. 49-89-2399-4465 B Telephone No. 49-89-2399-0

Form PCT/IPEA/409 (cover sheet) (January 1994)



thg.'i nsi de of the capsid-like structure. . 15. A vehicle as

cl ai ned

16. A process

cl ai ned

in claim14, where the capsid- Interha6EhalSibplitafidn o €
conpri ses atip ﬁﬁATﬁﬁﬁ\L\ﬁﬂﬁJﬁWAﬁE AMINATION REPORT VP 3 pr
! ? reparation o%‘ %e MeNIC | e _as 9&?/1%97/00919
It Baid @inl}eport COMPri sing the following steps: - B}
S nIL[J_f ication or isolation of the capsonere

synt hesi
- and

1. This report has been drawg Q n\the bgsis ﬁ?{*z@lmﬁt Gﬁls vfich havpcheerfpypighed i thg recegmb@fcatne@onﬂ i ﬂgttatmn

under Article 14 are referred to i thls report as “originally filed” and are not annexed to the report since they do not contain ame nis.).

D the international application as originally filed.

™| the description, pages 1-9 ., as originally filed,
pages , filed with the demandy
pages ) , filed with the letter of — 3
pages . , filed with the letter of

4 the claims, Nos. , as originally filed,
Nos. » as amended under Article 19,
Nos. ' .. » filed with the demand,
Nos. 1-16 , filed with the letter of 31 March 1998 (31.03.1998)
Nos. _ , filed with the letter of

' the drawings, sheets/fig . 1/2,2/2 , as originally filed,

_sheets/fig _ , filed with the demand,
sheets/fig , filed with the letier of R
shieets/fig , filed with the letter of

2. The amendments have resulted in the cancellation of:
[[] the description, pages '
D- the claims, Nos,

[] thedrawings, sheets/fig

3. D This report has been established as if (some of) the amendments had not been made, since they have been considered
to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).

4. Additional observations, if necessary:
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soner e. 17. A process as clainmed in claim16, where

tep . lit.i [sic] the SU|tabIe Tg;;&ﬁ§§g%&&ﬁ%
re, k!ﬁ#ﬁ ei-rle residu
d .INTERNATIONALPREL @ EAgéﬁ'unc | oneg gr oups PCT/DE 97/00989 The
—as—cHar et T T T Har Tt T wWheT e e ot catTon
€0 idonel SthebtbeniAfer Qf‘tlcﬁ'@ﬂﬁ wilk rekdA®to novelty, inventive step or mdustf19 |ah§ﬂ%ﬂg,
C €S ! citifidhshindlixplnatids supjivkting B8h staadnieyt] hal i des, aryl
Tsocyanates, ' glutaraldenydes acrylating
51, Statepuerdl _ i m doest ers. , 19. The use
yehicle as clained in one of the ' 1 ' 16preceding gﬁginﬁ 1
a pha¥oyde®ltical carrier Claims -
Claims : NO
Inventive steb as)y " Claims . . l-16 _ YES
Claims , NO
Industrial applicability (1A) Claims 1-16 YES
Claims NO
2. Citations and explanations

The claimed process is distinguished from that described in
the available prior art in that the molecular substance to -
be transported interacts with structures present on the
inside of the vehicle to form complexes, whereas formerly'
the molecular substance interacted with structures present
‘on the gsurface of the vehicle. The displecement to the

inside prevents inter a11a premature breakdown of the
molecular substance. Nb suggestlons of this dlfference,
which is essential to the invention, are to be found in the
documents cited in the international search report.
Consequently, the subject matter of the present claims
complies with the requirements of PCT Article 33(2) and
(3).
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for the adm nistratioh of Iecul es such as DNA, | RNA,
oFi gonuc] eot - proteins, peptides and al so | ower

nol ecul ar wei W“I c and i po- phobi ¢ reagents, coll oidal
gol d and g““\‘iﬂm““%m\ Sheet Has Been Repl aced [err]

* proteins and peptides to eukaryotic cells.
20 A conbi nat i on of agents for the adm nistration of

_l_

CLAINMS

1. A process for the preparation of a vehicle with
molecular substance, such as DNA, RNA, protein,
BNA, pharmaceuticals of lipophilic and lipophobic
" ¢haracter, for transpoi't into eukaryotic cells,
comprising at least one capsomere derived or
originating from a virus, which capsomere is formed
such that it is suitable for the construction of a
capsid or a capsid-like structure and on one of its
sides has a structure interacting with the
molecular substance such that the molecular
substance can be bound or added to the capsomere,
and where one side of the capsomere after assembly
is a constituent of the inside of the capsid or
capsid-like structure, comprising the following
steps: '

1) synthesis, purifica.ti__oh or isolation of the
capsomere and :

ii) complexation of the molecular substance using
' the capsomere.

2. The process as claimed in c¢laim 1, where the
capsomere is derived from the polyoma virus.

3. The process as claimed in c¢laim 2, where the
capsomere is formed from the VPl pentamer of the
polyoma viru_s or is derived therefrom.

4. The process as claimed in claim 1, where the
'capsomere is obtained from "non-enveloped" viruses
such as DNA-containing Papovaviridae, in particular
polyoma and papilloma viruses, Iridoviridae, Ade-



t he vehicle as clainmet in one of the preceding cl ai ns

1:- f IA con1i|6nat |1§n of agents for carrying out the
i 11]Illlﬁi||\l'|ll||l|ﬂlﬂ1||| o
-2 -

noviridae, Parvoviridae or RNA-containing Picor-
naviridae, in particular polio viruses. Caliciviri-
dae, Reoviridae and Birnaviridae or is derived
therefrorr_t.

S. The process as claimed in claim 1, where the
capsomere is obtained from the outer and/or inner
coat of "enveloped" viruses such as DNA-containing
Poxviridae, Herpesviridae, Hepadnavirldae .or RNA-
containing Retroviridae, Paramyxoviridae, Sendal
viruses, Orthomyxoviridae, Bunyaviridae, Arenaviri-

dae, Toroviridae,  Togaviridae, Flaviviridae,

Rhabdoviridae and Filoviridae or is derived

therefrom. ' '
6. The process as claimed in one of the preceding

claims, where the interactions are lipophilic
interactions and/or are based on covalent bonds,
ionic bonds or hydrogen bridges.

7. The process as claimed in one of the preceding
claims, where the interacting structure comprises
bifunctional, preferably heterologous bifunctional,

groups.

8. The process as claimed in claim 7, where the
bifunctional groups are selected from the substance
group consisting of maleimide derivatives, alkyl

halides, aryl halides, isocyanates,
glutaraldehydes, acrylating reagents and imidoes-
ters. '

9. The process as ciainiéd in claim 7 or 8, where the

bifunctional groups react with cyste:.ne residues on
the capsomere.
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10.

11.

12.

13.

14.

15.

The process as claimed in one of the preceding
claims, where the interacting structure comprises
affinity-increasing groups such as 4-
iodoacetamidosalicylic acid and/or p-arsonic acid
phenyldiazonium fluroborate and/or - derivatives
thereof. .
The process as claimed in one of claims 3 to 10,
where the interacting structure is formed by
epitopes of the VPl pentamer.

The process as claimed in one of the pi'eceding
claims, where, wusing at least one further
capsomere, it is possible to prepare a capsid-like
structure for the transport of the molecular
substance inte a prespecified type of cells or to a

' prespecified site in the intracellular region.

The process as claimed in one of the preceding
claims, where the capsid-like structure comprises
at least one VP-2 and/or VP-3 protein.

The process as claimed in one of the preceding
claims, where after step lit.i [sic] the suitable
residues of the capsomere, in particular its
cysteine residues, are modified with bifunctional

groups.

The process as claimed in one of the preceding
claims, where the modification is carried out using
one or more of the following substances: maleimide
derivatives, alkyl halides, aryl halides,
isocyanates, glutaraldehydes, acrylating reagents
and imidoesters.
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- 16.

The use of the vehicle prepared by the process as
claimed in one of the preceding claims as a
pharmaceutical carrier for the administration of
molecules such as DNA, RNA, oligonucleotides, PNa,
proteins, peptides and also lower molecular 'weight
lipophilic and lipophobic i'eagents, colleoidal gold
and gold-labeled -proteins and peptides to
eukaryotic cells.
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INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE
INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT)
(51) Internationale Patentklassifikation 6 : (11) Internationale Verdffentlichungsnummer: WO 97/43431
C12N 15/87, 15/86, A61K 48/00 Al (43) Internationales ~
: Verbtffentlichungsdatum: 20. November 1997 (20.11.97)
(21) Internationales Aktenzeichen: /PCTIDE97IOO919 (81) Bestimmungsstaaten: AU, BR, CA, CZ, JP, KR, Mx.@
US, eurasisches Patent (AM, AZ, BY, KG, KZ, MD,
{22) Internationales Anmeldedatum: 7. Mai 1997 (07.05.97) T}, TM), europllisches Patent (AT, BE, CH, DE, DX, ES,

Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

(30) Prioritiitsdaten: i -
196 18 797.4 " 10. Mai 1996 (10.0596) _~ DE | Verdffentlicht
Mit internationalem Recherchenbericht.

: . Vor Ablauf der fiir Anderungen der Anspriiche zugelassenen
(71)(72) Anmelder und Erfinder: BERTLING, Wolf {DE/DElL Frist. Verdffentlichung wird wiederholt falls Anderungen
Meisenweg 22, D-91056 Erlangen (DE). / eintreffen.

(74) Anwalt: GASSNER, Wolfgang; Ntmberger Strasse 71, D-
91052 Erlangen (DE).

(54) Title: VEHICLE FOR THE TRANSPORT OF MOLECULAR SUBSTANCES o
(54) Bezeichnung: VEHIKEL ZUM TRANSPORT VON MOLEKULARER SUBSTANZ

(57) Abstract

The invention relates to a vehicle for the transport of molecular substances such as DNA, RNA, prolein, PNA, phannaceuncal
substances of lipophile and lipophobe character in eukaryotic cells comprising at least one capsomer derived fiom or originating from a
virus that exhibits on its side a structure which interacts with the molecular substance so that the molecular substance can be bonded or
become attached to the capsomer. .

(57) Zusammenfassung

Die Erfindung betvifft ein Vehikel zum Transport von molekularer Substanz wic DNA, RNA, Protein, PNA, Arzneistoffe lipophilen
und lipophoben Charakters, in eukaryontische Zellen umfassend mindestens ¢in von einem Virus abgeleitetes oder stammendes Kapsomer,

-das an seiner einen Seite eine mit der molekularen Substanz in Wechselwirkungen tretende Struktur aufweist, so daf die molekulare Substanz

an das Kapsomer bind- bzw. anlagerbar ist.




