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for produci ng’ an nmedi canents and nedi canents again

present invention relates to the use of strains of Parapoxvirus ovis as 5
I mmunot her apeuti c age ' nodefi ci encies of an infectious or
non-infectious nature “ use of-&trains of Parapoxvirus ovis for
treating tunour diseases o Vviral infections and di seases whi ch acconpany
'such infections, and the use of strains of Parapoxvirus ovis for producing

nedi cament s fUge b Strafhs HMPGapadra oVl for pr:GdJéiﬁg RSV HAl ndiiERMhntd and
furthernmore relates to the use of strains of Par apoxVvirus ovi f
medi ci nal for!ﬂé_lﬁmﬁmwn] as i mrmunot her apeuti c agents or

i mmunopr ophyl actic agents in stress netaphylaxis for preventing or averting
i nfectious diseases following stress (e.g. operations); to their use in
infection proghykasshts inveBtioR! RILER! kI AhOT usdV6F tdrfdthsi BF Ok r@&{%lrﬁ% Sc%seﬁ by
means of 15 adm nistration prior to operations or Interventions .

bef ore inpl anumunethesdpeutic agnitefoe smomnbedfwienciteof ah mfacttmuvenhomm&ctldu@
their use in inf ectlon rret apggl axis.or the ther?py of acute or chronic

viral infectiBHES ang o theisg ol Sping f 4’%&‘}5‘1"%"5? Byl Ter tigating gimoysglisenses gad vi r us
i nfections, Ofiral iH8GHon® And\iisbasBEWRARH A E&ﬁ%ﬁl ?gh HederioR{ %ﬁﬁ'tl?élu eao'}cgtrgms
viral infection of internal organs suc |yn ection wW'th hepatit

viruses, to tdfdlaraposendvinfoproddcingahddigments for nlsennmomaﬁ@aidein&h@ls.v\ﬂund
heal i ng processes, and to their use for supporting the healing of wounds
whi ch only heal poorly or do not heal at all (e.g. wulcer of the leg), to
their f orpud ' : nd. ot her
oot or Mt i one aTP TR Blonioh AR PuBtcp ) BSt o B0 OF patBltins B¢

al l ergi c di seadesf malitihgli formse pfepargdr eheeeftamg ab hisnmmstherafeusiy Sh@MtsC or
allergies, and to 25 glg use for topical allergies and to their use for

i mprovi ng wel M5BT cﬁérgﬁq’té 1 Stréﬁsdé‘?qtﬁphb’!ili‘lserf?rs Prejenting He gvertingis of

Par apoxvi r us 1%b§oﬁ@‘ﬂ&@as@§ efo V‘%ttrnlrlls n‘flé] crpe?zﬂf&gttoo hel hﬁ%cll nveg}«eﬁgn bei ng

the strains NZ2, NZ-7 SO pOSsi
descendant s qfropl‘rywms slfmxalptsvenungh ohaveertiagn intbétiueedisey¥ses by means of

15 administration prior to operations or interventions (e.g. before implantation of
prostheses or before dental interventions), to their use in infection metaphylaxis or
the therapy of acute or chronic viral infections, for example of the respiratory tract, of
papilloma virus infections, of infection with herpesviruses, of HIV infection, and of
viral infection of internal organs such as infection with hepatitis viruses, to their use

20 in wound healing, in order to accelerate wound healing processes, and to their use for
supporting the healing of wounds which only heal poorly or do not heal at all (e.g.
ulcer of the leg), to their use for diseases such as multiple sclerosis, asthma, warts
and other neoformations of the skin, to their use for diseases of the spectrum of
allergic diseases, to their use for preventing the onset of systemic allergies, and to

25 their use for topical allergies and to their use for improving wellbeing, for example in
elderly patients, with the strains of Parapoxvirus ovis which are used within the

context of the invention being the strains NZ2, NZ-7, NZ-10 and orf-11.

It is also possible to use descendants of these strains which have been obtained by
30 passaging and/or adaptation to particular cells, for example WI-38, MRC-5 or Vero

cells, or parts or fragments of viruses from these strains or of these descendants. Parts
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30 passagin aptation to particular cells, for ex -

I\/RCpS orgVe?o eﬁ}é‘}(ﬂgrpparts or fragnents of viruses from%ggxt/pfiqlns or
of these descendants. Parts *@G00002* WO 02/ 04002 PCT/ EP01/07991 -2 are to
be understood as neani ng genom ¢ or subgenom c fragnents which are
expressed with the aid of suitable vectord; for exanple vaccinia, in
suitabl e systens, for exanple fibroblast cell cultures. Fragnents are
‘under stood as being the fractions, which are obtained by biochem cal

purification,aréqp xaniireioby REmBmiNg gensMicoBRiABgABRYe fRlonRafst WhlcBSarghi ch
have been physi cal Idz di srupted, for exanple by neans of ultrasonication.
W

The present iaxprassadosith thetdié ofrpwitablecyestass, fopexdmaple yacafiatinsugable systeras, ns of
Par apox- vir ovi s .f oducj ng, nedi.canent s and armaceuti cal .

b epar at i ons. or prastale BbeiRDeal A Fragenish phadetped B Bang B trstins of
the said strajmish OhreP3bARRYY b UbiceNérdical _rburi‘ﬁQH’tth]a?drO@x%ﬁlg 9%! hifeard€ggdi €s,
for produci ng nedi canents and” pharmaceutical preparations for antiviral

t her apy Sor caheematograplynyof patticles wiiobvhavd beenl pltysivallypdnugited) focexaee by ent
viral infections c?n be actjvated or 15 reactivated by an

i mmunosuppr e<B¢a O BIrasQicalions ey that the i mune system suppresses the
acute di sease which can be induced by a virus which is latent (e.g. a

| at ent herpesvirus infection recurs in association wth inmunosuppression:

| abi al bl i stHrespresenagneniiat furthemhore rslatesys the usoof ihscarl arhisnofSRaragoxon) .

It is furthernore ,kfnown t hat chronicall ersistent and | atent viral
i nfections ar@giovisifeypriodysingpedicopentssad ghasmaceusical rapargfiqns ginadaifents onal

antivi rg suqﬁfsﬁafeeg#v\eﬁm FeléethNtmeew BF the"eli@ rabRSIEParkbHEARAO VL int hi S

can be the absence vira nzym c activity 1n connection wth suc
i nfections (fombénaiopl eith l¢heabemadies, ofor pnyducingainediohyems and phairmhadetiticahhi ch
firstly has 25 to | nc%fpor.atetg?nucl eosidic inhibitor into the viral

nucl ei ¢ aci d REEPA#fIans fof; antiviral;therapy or cagger thgaPlaxanpl e, give rise to chain
termnation in the viral DNA, for exanple the

It is known that latent and chronic persistent viral infections can be activated or
15 reactivated by an immunosuppression, or, conversely, that the immune system
suppresses the acute disease which can be induced by a virus which is latent (e.g. a
latent herpesvirus infection recurs in association with immunosuppression: labial
blisters in association with stress or cortisone administration). It is furthermore
known that chronically persistent and latent viral infections are difficult or even
20 impossible to treat using conventional antiviral substances with a low molecular

weight basis.

A reason for this can be the absence of viral enzymic activity in connection with such
infections (for example the absence of any viral polymerase activity which firstly has
25 to incorporate a nucleosidic inhibitor into the viral nucleic acid so that this inhibitor
can, for example, give rise to chain termination in the viral DNA; for example the
absence of any viral thymidine kinase activity, which firstly has, for example, to
phosphorylate an antiviral compound so that this compound can become active), or
else the lack of any recognition, by the immune system of the host, of infected or

30 degenerate cells, for example cancer cells, or of viral antigens.



absence of any, Vi hym di ne ki nase activity, which firstly has, for
:exarr"pl e, to %90%&%(}% ate an antiviral conpound so that ttﬁ‘%’T/EB%QZﬁﬁi can
beconme active), or else the |ack of any recognition, by the inmune system
of the host, of infected or 30 degenerate cells, for exanple cancer cells,
or of viral antigens. WD 02/04002 PCT/EP03+07991 3 It is also known that,
in association with chronically persistent viral infections, a
"superinfection with another virus can give rise to antiviral effects which

are direct ed 1t #0aisd knoWnetheh i@ k&l atdon PEHIP IchfoRRallY igettistént VIRE iﬁi%%m{ssla)
were able to denonstrate the dependence of this effect on interferohs,

such as | FN- yup¢rithfgauenayitiwanatheranns can gewerrisedad abiivifal effictts whielt arealirekted | er

cell s and macrophages, The results obtajned by these authors confirned

anot her, ear |58 S%‘ﬂﬁd‘{)f%rﬁ% peﬁgtﬁyﬁggma?-gﬁqu\éhorg LSy #lll? &0 flemensggte the _

cytotoxic T cRbémieWsd Of ahisCefl !dﬁhlr}?ér?eroﬁk‘?%tlg%%l m-granﬁ%ﬁgpewﬁféﬂraﬁg ston
O place w

in HBV-transgenic mce, that this process too odt "any

dest ructi on otcreted blyiTvealls cretirs] kilerdcellbahd imaerophagzess was el icited by
TNF- (x and I FN-y2). A product for inducing "paraspecific imunity", i.e.
what is ternmed a paraimunity inducer, has been used therapeutically,

met aphyl acti e@lel yesaid &Eﬁ%cﬁfe&a!a %\0&5“ conrfithfdde ra{x&ﬂéry QHAgt Etﬁ& f% B
relatively long tinme. Paral nity inducers consist, Tor exanp }é, f
cheni cal | y i nientonstedted] tRatr aGassvilvredricted scytsfokini T Qrellf OvefeDRbRe S04 iRABI} -
BAYPAMUN(r) is a &ro&?%ﬁv\hi ch is prepared on the basis of this virus
( Par apoxvi r udieBipeeliu ¥ gena oxpressionoin BB Y riransgenic mige, thasthis peacess took

par apoxyi r us j : i £ i agai i ctions,caused by a
ey i te. va g AR ARy BEEEG B ik ARe: SIESR IRt i BoB5H B RBHT P
medi at ed by VENF-afand IN#fPety of mechanisns fornming part of the endogenous
def ence system 25 These nechani sns i nclude the induction of interferon,

:t'he activation of natural ki 'I'I er cells, the induction of
ot oms S AR AP R B el i« TR
inducer, has been used therapeutically, metaphylactically and prophylactically in
15 veterinary practice for a relatively long time. Paraimmunity inducers consist, for
example, of chemically inactivated Parapoxvirus ovis, strain D 1701 (DE 3 504 940).
BAYPAMUN® is a product which is prepared on the basis of this virus

(Parapoxvirus ovis, strain D 1701).

20 In animals, the inactivated parapoxvirus induces nonspecific protection against
infections caused by a very wide variety of pathogens. It is assumed that this
protection is mediated by way of a variety of mechanisms forming part of the

endogenous defence system.

25 These mechanisms include the induction of interferon, the activation of natural killer
cells, the induction of "colony-stimulating activity" (CSA), and the stimulation of
lymphocyte proliferation. Earlier investigations into the mechanism of action

demonstrated the stimulatory effect of interleukin 2 and interferon-a .

30 Against this background, the object therefore arises of further improving the

therapeutic utility of the excellent effect of Parapoxvirus ovis so as to qualitatively



denonstrat ed WEF%ZZ@dHﬁ' atory effect of interleukin 2 and i rﬁ@&ﬁé%ﬁgﬁ)

:30 Against thi's ground, the object therefore arises of

i mproving the therapeutic utility of the excellent effect of Parapoxvirus
ovis so as to qualitatively WO 02/04002 PCT/EPO1/ 07991 4 increase the
above-descri bed generalized induction of-4-paraspecific inmunoresponse by
Par apoxvirus ovis, strain D 1701 and inprove it such that better antiviral
“or anti-tunmour effects can be achieved using | ower doses. The therapeutic

ef fect woul d ihdtesseal iR babexp@stastd: 0 gbmtalidedeindutsisr efdfech s. pRashhgifiebi ect
of the invention was therefore to inprove the i munol ogical effect of
Par apoxvi r us.Inmpmoggsperse byPaganexuiresdois straing 178 and suenoraitisudlethas betterns  of

Par apoxvi rus oyi s, nstead of t D170l str.ain which is conventionally
erpl oyed. 10 et ISR kPR S e A Yo Thotet GBS e oSeriprts
bel ong t axon@esekbyld tiendiled beddxpbtted RAkiavR FeVér sife-Gfdcss, St rai ns NZ2, NZ-7,
NZ- 10 or orf-11 for producing nedicanents directed against viral

i nfecti @dns and cancer in humans and animals. The invention furthernore
relates to t use of scendants of,thg strai ns accordi n 15 to_the

i nventi on, wﬁﬁ‘&h"sf’d%c c"éﬂﬁ%mvfn P W&Bttﬁ?rﬁg’ﬂe &R/“BBré’é’ﬁéherﬂ;}“'GPg%%H&‘ﬁ?la?ff@ﬁ ofo
sui tabl e cel Ipasaokeitis. TIR oBjRIMY QichitBD Hhelbifg B CHhRsmYt MRihs
nonkey cells ?bg. Vero cel Ijs{i% bovi ne ceIHIS'g slu%h as BK—% Stﬂ%iReg os‘rsoK/DBK,
and ovi ne celRaspoxymeshovasinveakpf the D 170 dtrainrwhictesicoaventibaalhganpisyedvi r al

i nfections and cancer in hunans and aninmals, and also relates to the use
of parts or fragnents of the said 20 strains, and their passagi ng and

adapt atjipon VaHegésent iWP&tRnRERES tAHR s oPFiriad %%h%g)ng]ﬁ%&%mg%ﬂ%g gL c or

subgenom ¢ fragments which are expressed wth the ai sul't e vectors,
such as vacciafi tievPamap@irus nowsi stmbise N&A2s tA®, NHdld as dri-bi ofur apriodacihg
cultures and fragnents.are to be ur;lgerst.ood %ﬁ being the fractions, which
are obtai ned® Bl lirrcted aepinst ival mfecsions andheanger 1n hupians iyt aimgls: of t he
expressed or 25 physically disrupted viral particles, for producing

medi canments which are directed against viral infections and cancer in
humans and arliheshesntiandudhemoreteddtestot the ube ofidescendants of the strains according

15 to the invention, which descendants are obtained by passaging or adaptation to
suitable cell systems, for example human cells, such as WI-38, MRC-5, monkey cells
e.g. Vero cells, bovine cells such as BK-KI3A47/Reg or MDBK, and ovine cells,
such as MDOK, for producing medicaments against viral infections and cancer in
humans and animals, and also relates to the use of parts or fragments of the said
20 strains, and their passaging and adaptation variants, where parts are to be understood
as being genomic or subgenomic fragments which are expressed with the aid of
suitable vectors, such as vaccinia viruses, in suitable systems, such as fibroblast cell
cultures and fragments are to be understood as being the fractions, which are
obtained by biochemical purification, such as chromatography, of the expressed or
25 physically disrupted viral particles, for producing medicaments which are directed
against viral infections and cancer in humans and animals, and also relates to the use
of one of the strains of Parapoxvirus ovis, and of derivatives which are derived as
described above, for producing medicaments and pharmaceutical preparations as
immunotherapeutic agents or immunoprophylactic agents for autoimmune diseases
30 and for acute and chronic viral infections of the respiratory tract and the internal

organs, and also relates to the use of one of the strains, and of derived derivatives, for




of one of th ,0f Parapoxvirus ovis, and of derivatiy | are
.derived as g\gSCI’I Ibg) above, 1I‘Oor produci ng nedi canents and Pﬁﬁi?ﬁﬁkﬁﬂﬁlcal
preparations as inmunot herapeutic agents or inmunoprophylactic agents for
autoi mune di seases 30 and for acute and chronic viral infections of the
respiratory tract and the internal organ%; and also relates to the use of

one of the strains, and of derived derivatives, for WO 02/ 04002
“PCT/ EPO1/ 07991 5 produci ng nedi canents and pharmaceutical preparations for

stress net aphyrbdiucing mbdicarhits PPN OhtiQA] FeSdrhticnd thdtRGs hféth%h?lh?ﬁ%ﬁ&s
followi ng stress and also in connection wth infection prophylaxis wthin

the context dfr Brﬁé?!rétnlgdﬁsivalﬁmgd@fhctmus|dlﬂeé$036fnlt1¢\wmg stressrasd all ®oinrophmdotion t 0
t he use of on he str der.i ve derivativ faor 5 pr.oducing
nedi canent s éﬁ &ﬁéarn%cpé y@aécps Bglﬁat SEPYRY 9 oqpefﬁ‘@n? ﬁnﬁ% 3t Intspventions,

net aphyl axi s aa8 difierdlites 2P ¥hhiseplofe AThhE NHARSC ad ro?'deh%(??l[sh@d?ﬁles fﬁf
exanpl e of the respiratory tract, of papill oma’ virus I nfections,

i nfecti @dn wi tpgoducings esedidaments hnd pplsarmgcmnupal @tepatavionsf foct isen in 01|nfemf101v iral
I nfection of t r as infection, h . hepatitis viruses,
and al so use ‘?‘ﬁ @B’ﬂ%‘ésc? tgﬁ n‘%ﬁr‘f‘ﬁ' as‘fB'ﬁﬁg CS‘ERH‘F yigal n‘ﬂ{~ Tl?ﬂse ofFxamplerfdhe
asthma, wart Segpidto?y Baét, HERpRIIHRY h?ﬁksinf%%tl&zﬁe o?ﬁl'fébtloﬂ'&qtlfwﬁgd & @k ferpko the
use of one of the strains, and of derived dérivatives producin EJD

medi canent s agnelp, pl’ﬁa‘i%utfemooabr pf gpyalr mféotion dfdnterisd obganvosiclas ihfdction

accel erating und healln sses and use for supporting the healing
of wounds \/\/ni"‘\(,:\{ﬂ1 BFR";?*tlﬁeVéTu 8)? ¥ U\ EONNSELIQR PVithedipeages sl anmuifider of

the legy and sgleaRis! %tﬂf‘nﬁswﬁﬁs LR oS En@ifodiofE o}‘% %ﬁgndsagmﬁaa'ls% rel gé[}%%e

derived derivative$, for producling medi canents a rmaceutic

pr epar at i ons usepf ameof the sthaingamdof derivétbdapatdies) forgirodldingy @edicstheRasss .
psori asi s, %uroderna itis and of her autoi nmune di seases, such as | upus
eryt hemat odePhammageutiqal; prengratiops, 16y, jusg ofe MoBRASy for @é?el‘ﬁﬁtﬂ&)l“@upﬁ healieg | y

patients, anchédesQsr fldadlesrot S J&)Gﬁmgutﬁg h@gl 6t Rbui dﬂe\aﬁﬁzl&] ea??g%r? or

derived derlvatlves for prod nedlca ts an ceu

pr epar at i ons which dlseotalgzal alsall andfllleemn‘lﬂw leg, ﬂﬁmmreaﬁtd:svte thdﬂdse &ff slei dfekat i ve
di seasgg of the |ntern 8é§ for exanple Crohn's diseases, of the

ski n, t he SHP‘B&oando? Fivafivescloy prieducing wadissments and pharmnsentical

structures, apbarations for use for diseases of the spectrum of allergic diseases, psoriasis,
neurodermatitis and other autoimmune diseases, such as lupus erythematodes, and

also for improving wellbeing, for example in elderly patients, and also relates to the

use of one of the strains, and of derived derivatives, for producing medicaments and

20 pharmaceutical preparations for use against inflammatory, degenerative and
proliferative diseases of the internal organs, for example Crohn's diseases, of the

skin, of the blood, of the central nervous system and its appended structures, and

including the eye, including cancer, and also relates to the use of one of the strains,

and of derived derivatives, in combination with other remedies for producing

25 medicaments and pharmaceutical preparations for antiviral therapy or cancer therapy

in humans and animals.

The invention preferably relates to the use of one of the strains of Parapoxvirus ovis
in combination with other remedies for producing medicaments and pharmaceutical
30 preparations for oral administration, and/or in a gastric juice-resistant formulation for

oral administration.



i ncl udi ng thwg\z/g%&%l udi ng cancer, and also relates to tﬁf@ﬂ@?ﬂg{bﬁﬁe of

:t’he 'strains, erived derivatives, in conbination w

renmedi es for produci ng 25 nedi canments and pharnaceuti cal preparations for
antiviral therapy or cancer therapy in humans and aninmals. The invention
preferably relates to the use of one of tfie strains of Parapoxvirus ovis

in conbination with other renedi es for produci ng nedi canents and
“pharmaceutical 30 preparations for oral administration, and/or in a gastric
j ui ce-resi st altie papapothviatd ovis N2-2 nﬁhﬁbneﬂiﬁr@bﬁiﬂaﬁbf@%n&pﬂ@u@gﬂgﬂ&ﬂ& on 10

PCT/ EPO1/ 07991 -6 The parapoxvirus ovis NZ-2 nentioned here by way of
exanpl e was depbR00ddatoshe Eurgprap Soblaction ohCetlirGyauss, Cﬁﬂmt&tfbbnzmlieofell

Cul tures, Ce : [ c i oo nd ,Resear.ch. P ,

Sal i sbury, WECE%*FI?@,%‘?\%@EI I%%Efr%nﬁ)@d‘ % g%ﬁﬁb"ﬁrg@’r&g%& 8P Maiited,
............. Kingdom: The dépodifien h@émbevik ng. has. been di scovered by way of
exanpl e: 1. Denonstration of therapeutic activity in Hepatitis B virus -
transeeM ¢ mice 10 Hepatitis B virus-transgenic mce (strain HBV 1.3 X'tQ)
were used for..t "proqf -of - concept,” experinent. 7 male animals, of from$8
to 10 weeks o?hegfgg?‘gwgg}?sggeébﬁﬁcé’rvegdrbg Y OfGEaRlEi ous doses were

adm ni stered intraperitoneally in a volunme of 0.15 mM on day 1 (beginning
of experinment) and on day 4. 15 For the administration, the foll ow ng

di luti ons of kach D¢ treation ap entiepgotivitvf i atitis Bdvivaguatanm

&1

2

10
Hepatitis B virus-transgenic mice (strain HBV 1.3 X'tg) were used for the "proof-of-
concept” experiment. 7 male animals, of from 8 to 10 weeks of age, were used per
group. The various doses were administered intraperitoneally in a volume of 0.15 ml
on day 1 (beginning of experiment) and on day 4.

15

For the administration, the following dilutions of each virus strain were prepared for

the individual dose groups;

1st dose 1.5x10° TCIDs
20 2nd dose 5x10° TCIDsg

3rd dose 1.5x10° TCIDs

4th dose 5x10* TCIDsy

Sterile, pyrogen-free PBS was used as the placebo control.

25 The viruses were concentrated in the following manner: 500 ml of supernatant
bbtained from Parapoxvirus ovis strain NZ2 (titre, approx. 2x10° TCIDso/ml) and
Parapoxvirus ovis strain D 1701 (titre 1x10” TCIDsy/ml) were adjusted to the same
virus titre. A Beckman ultracentrifuge (SW28 rotor at 28000 RPM and 4°C for 3 hrs)
was used for this purpose. After the centrifugation, the pellets were adjusted to a titre

30 of 1x10” TCIDs¢/ml using appropriate volumes of dilution medium.



1. 5x105 TC DSQ,(?P%'O'QQ%SX 104 TCIDso Sterile, pyrogen-free Egﬁ&%iﬁgﬁgp as

t-he pl acebo con The viruses were concentrated in th

manner: 500 m of supernatant obtained from Parapoxvirus ovis strain NZ2
(titre, approx. 2x105 TCI D5o/m ) and Parapoxvirus ovis strain D 1701
(titre 1 x 107 TG D50/ M) were adjusted td-the same virus titre. A Beckman
ultracentrifuge (SW28 rotor at 28000 RPM and 4C for 3 hrs) was used for
“this purpose. After the centrifugation, the pellets were adjusted to a

titre 30 of AK3@:tI6F IBeQbfrkspdniling dapipesPeteAised Yo AWERTyiah baél HiratRh, WREHUM
WO 02/ 04002 PCT/ EPO1/07991 7 Ali g]uofigéof t he corres_ponqllgng dosageé%rhe
used for a vetanfymad the ditras of theserosagesc fter othe i vamfidatidre atintote shadf béchese

dosages. After t il i pn_ al i quots. had en. d d, the

cor r espondi ngllre 8?5%’\{%!?%%%&%%‘%5/%?585Wﬁ{e ' Vf‘@ﬁ a15ﬁ5ﬁf5?‘i§105r.| uti on nedi um

10 M EMEMIOx 2.7 mMl of 2 g/1 bicarbonate 1 m of 1%glutamne 86.3 m of
double distilled water 10 On day 5, the animals were sacrificed painlessly
and the 3 i verDawipromedivmyer €l 0 mEEMEM 100ppr oxi mately 20 ng of |iver from

each ani mal were worked up using tissue kit (Q agen, Hilden) and
the concentration of the DNA was fﬁﬁ@fﬁ%ﬂé’&aﬁbﬂ%@mt rically while its
integrity was checked el ectrophorl%igiai%)émt fhe | % agarose gel. The DNA was
hybri di zed with an HBV-specific probe in~a dot blot 15 hybridi zation

met hod. The DNA had previously beéB mi ebdabledistiilddNdger A (Q agen, Hil den)
in order to exclude signals caused by RNA. 200 gl of DNA (10 g) were

| oaded onto a nylon nenbrane (Boehringer Mannhein) and treated 4 tinmes, for

7 T SRR A, PO ARt DB TS
for half an 20moved. Appioxivtatsty0@mg pf fvehfyémiedilr enimatiwedd Goflad FousmgIat es,
wth a st andaéﬂ\amp tissue kit (Qiagen, Hilden) and the concentration of the DNA was
determined photometrically while its integrity was checked electrophoretically in a
1% agarose gel. The DNA was hybridized with an HBV-specific probe in a dot blot
15 hybridization method. The DNA had previously been treated with RNAse A (Qiagen,
Hilden) in order to exclude signals caused by RNA. 200 ul of DNA (10 pg) were
loaded onto a nylon membrane (Boehringer Mannheim) and treated 4 times, for in
each case 3 minutes, with Soak I (0.5N NaOH; 1M NaCl) and twice with Soak II
(3M NaCl; 0.5M tris-HCI, pH 7.4); the DNA was then baked at 120°C for half an
20 hour and subsequently prehybridized, at 60°C for 30 minutes, with a standard
hybridization buffer (5xSSC, N-lauroylsarcosine, 0.1% w/v; SDS, 0.02%; blocking
reagent, 1 x and 100 pg of fish sperm DNA/ml) which did not contain any probe.
Following this step, the DNA was hybridized with a random oligonucleotide-primed
probe containing the entire HBV genome (20-40 ng/ml of hybridization buffer). After
25 that, the filter was washed, at 64°C for 10 minutes, in 4xSSC/0.1%SDS,
2xSSC/0.1%SDS and 1xSSC/0.1%SDS.

Immunological detection was effected using the CDP-Star® system (Boehringer
Mannheim) in accordance with the manufacturer's instructions. A Lumilmager®
30 (Boehringer Mannheim) was used for the evaluation. HBV-specific DNA in the

blood was quantified by means of quantitative PCR. The plasma was first of all
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contain any probe. Following this step, the DNA was hybridized with a
random ol i gonucl eoti de-prinmed probe containing the entire HBV genone
(20-40 ng/m of hybridization buffer). Afer 25 that, the filter was
washed, at 64C for 10 m nutes, in 4xSSC/ 0. 1%6DS, 2xSSC/ 0. 1%sDS and
*1xSSC/ 0. 1¥%6DS. | mrunol ogi cal detection was effected using the CDP-Star(r)
syst em ( Boehrissiged by\eamitegify th EBIRObBACERMDNA Wag piBALA A6ihE 28 ichPure
instructions. A Lum | pager(r) 30 (Boehringer Mannheim was uséd foOr the

eval uation. HevSyples Mical Dhpelein Apid Kifi (BeehmageryMannhéimddatsl bye ammneofof
guantitative T sma. was, first, of I ! 02 PCT/ EPQ1/ 07991 8
i sol ated by c@%ﬁlﬁaﬁggi%ﬁ’t REATEAR, Wi e Al’lﬁfep Masgﬁﬁr' pARsgCE, JPgiertign

H ghPure 16 S¢sn€PNiADliebBibRistendy ifsk KBl- r"%ﬂﬂ% ' W ers DY
nmeans of quasr%éi tatmi) ve %Jél?{ exg’]rﬁ‘i nez %\A{gﬁt\{[ ﬂg‘aggl ¢ R S%@ggg%e%kgﬁrge
Det ecti on  SyandgrolerFeraspipleygdBi osyst ens) for HBV-specific signals. The

following primers 5 and probe were enpl oyed: ayw 570f (sense) 5 -
CTGTACCAAACCTTCGGACGG - 3" ayw670r (antisense) 5'- AGGAGAAACGGGCTGAGEC -

3 Probe: 10,anendiiaheg - CCATCATOSHERLFFIORARTARH;AcBo_Fhe DNA was

anplified in a reaction volunme of 50 Al (the reaction contained 1.4 nM of
each dNTP, 4.ayw-6NirNgr@isensel5 pnolS5 oAGGRAGANA GBGGOTGAGGIhe3 probe, 5 |
10-ti mes PCR u{)f_er [al] the PCR reagents were derived fromthe TagMan core
15 reagent ki't™°®erkin El mer/ Roche Ml ecul ar Systens Inc.] and 1.25 U of

Tag DNAg pol yiymrgsr and 0.25 U ofs ARPAFERSR G h R naturing
step (10 mn dg;tw 95C), the sanples were sﬁlébtj: ectée}g}rct@%&@dg%?gfa'
denaturation (95C, 30 sec). and annealing/extension (56C, 1 mn). The
products were_an Med usi rﬁ]f the ABI PRI SMIM 7700 Sequence Detection
Syst em st andgﬁ? Wascamplitied 1n a reaction volume of 50 pl (the reaction contained
1.4 mM of each dANTP, 4.75 mM MgCl,, 15 pmol of each primer and of the probe, 5
pl 10-times PCR buffer [all the PCR reagents were derived from the TagMan core
15 reagent kit; Perkin Elmer/Roche Molecular Systems Inc.] and 1.25 U of Taq DNA
polymerase and 0.25 U of Amp Erase. After an initial denaturing step (10 min at
95°C), the samples were subjected to 40 cycles of denaturation (95°C, 30 sec) and
annealing/extension (56°C, 1 min). The products were analysed using the ABI

PRISM™ 7700 Sequence Detection System standard software.

20
A histochemical analysis was carried out using antibodies directed against the
hepatitis B virus core antigen (Dako). For this, parts of one liver lobe were fixed
overnight in 4% formaldehyde, embedded in paraffin and sectioned (5 pm). After
removal of the paraffin and rehydration, the endogenous peroxidase activity was
25 quenched for a period of 20 minutes using 3% H,O, Nonspecific binding was

blocked with normal sheep serum. The sections were then incubated at room
temperature for 30 minutes with the antibody, which was diluted 1:500. All the
subsequent steps were carried out using the Vectastain ABC kit (Vector Laboratories)
as described by the manufacturer.

30



20 A hi st ocheﬁj(yg%/om ysis was carried out using antibodi %F/gkﬁf@‘?ggl
(3 one

-against the Itrs Bvirus core antigen (Dako). For thi's,

liver | obe were fixed overnight in 4% fornal dehyde, enbedded in paraffin
and sectioned (5 m. After renoval of the paraffin and rehydration, the
endogenous peroxi dase activity was 25 quefiched for a period of 20 m nutes
usi ng 3% H202. Nonspecific binding was blocked with normal sheep serum
"The sections were then incubated at room tenperature for 30 mnutes with
the anti body, Thhimsiuk@ scadtidniivag visudRidbd Wihg B3ediafinRsRazHNe tehrfRTorkR! £id
carried out using the Vectastain ABC kit (Vector Laboratories) as
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reaction was visualized using 3,3 -di am nobenzi dine tetrachl oride and

hydr ogen peroxi de. The sections were counterstained with
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anal ysi s of variance and post hoc 5 conparison. In conclusion, it was
found, sSurpri%mugrigon.t hat an anplification of the antiviral effect, as
conpared with that obtained with the known Parapox ovis strain D 1701, is
achi eved when the strain NZ2 is used. This nakes it possible, for the first
time, to 10 parg i i : b o) e

| mune. Syst em i rn ane it Was Tt Sup e i FupTiG of ARV Ka ikl
intensity of asheonepdred withc thaewbthineidt with the kmoemi Pargpox kvievetrapaDail foynist y

i nducers. The foll ow,n esul.t re surpr.isingly obtajned: 15 Liver: A
signi ficantl yacé’reé’?a‘févthegéé‘hétf"rnb%ﬁ 15 ?E‘S & MAKES }éI\EQS%E@ %Bst@? VY time, to

ani mal s;g r eat\d pidnbx s i ' I Rk Lea ' - The
antiviral activi tyatpo? WZ&?ZW%? g%élblteﬁ;yﬁ% t&éﬁgﬁﬁ%%gl%ygﬁe@ "}ﬁgjm

hi ghest dose intgnsitypwhizt diffiérs sigaificontlyfrotizBe irehsity ©f theceffdBlachioet fwith HAIA

nmore than 45 tines . o
previously known paraimmunity inducers.

The following results were surprisingly obtained:

15
Liver: A significantly greater reduction of HBV-specific DNA was observed in
animals treated with NZ2 as compared with animals treated with D 1701. The
antiviral activity of NZ2 is more potent than that of D 1701: in the highest dose
group, administration of NZ2 reduces the HBV-specific DNA more than 45 times
20 more effectively than does administration of the same quantity of D 1701, while, in

the lowest dose group, it reduces it 57 times more effectively. In plasma,
administration of NZ2 reduces the HBV-specific DNA, in the lowest dose group,
more than 10 times more effectively than does administration of the same quantity of
D 1701. This demonstrated that the therapeutic efficacy of Parapoxvirus ovis strain

25 NZ2 is significantly superior to that of strain D 1701.

In the figures, the reduction of HBV-specific signals is shown in comparison with the

placebo group (this was equated with 100%).

30 Figure 1 shows results of treating HBV-transgenic mice with strain D 1701 or NZ2.
While HBV-specific DNA is significantly reduced in the liver, as compared with the
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effectively. In plasma, admnistration of NZ2 reduces the HBV-specific
DNA, in the | owest dose group, nore than 10 tinmes nore effectively than
does adm ni stration of the sanme quantityl@P D 1701. This denonstrated that
the therapeutic efficacy of Parapoxvirus ovis strain 25 NZ2 is
"significantly superior to that of strain D 1701. In the figures, the
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doses, the reduction in HBV-specific DNAis significantly greater than in
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the reduction is greater when strain NZ2 is used. In contrast to the | owest

dose of Nz2 NZhéhe lowestdage sbstrain Bx 74l modoriged haswsignifigart ahtivira effegni f i cant
antiviral effect. 10 2. Induction of cytokines: 7 to 8-week-old fenale
Bal b/c mce were kept under sterile conditions and used for the

experingnt. Bhe arlhaa&t;;om%t.;]gﬂgqm zed and divided up into groups which

each contained 6 animals. e 1ollowng treatnment schene was applied: 15
Goup 1: Goup 2: Goup 3: Goup 4:

7 to 8-week-old female Balb/c mice were kept under sterile conditions and used for
the experiment. The animals were randomized and divided up into groups which each
contained 6 animals. The following treatment scheme was applied:
15
Group 1: Placebo
Group 2: Parapoxvirus ovis strain D 1701; 5x10* TCIDso/dose
Group 3: Parapoxvirus ovis strain NZ2; 5x10* TCIDsg/dose
Group 4: Placebo
20 Group 5: Parapoxvirus ovis strain D 1701; 5x10* TCIDso/dose
Group 6: Parapoxvirus ovis strain NZ2; 5x10* TCIDs¢/dose

The volume administered was 10 ml/kg, with the administration taking place

intraperitoneally.

25
The animals in groups 1 to 3 were sacrificed 6 hours after the administration, while
the animals in groups 4 to 6 were sacrificed 12 hours after the administration;
peritoneal cells were obtained by means of a lavage using ice-cold PBS, and the
portal and mesenteric lymph nodes were isolated.

30

The peritoneal cells were concentrated by means of a centrifugation step (5 min at



20 Group 5: | acebo Parapoxvirus ovis strain D 4
-TCl D50/ dose gar g%)/gg?/qzrpus ovis strain NZ2; 5x 104 TC D50/ d(l)lg(gll/Egﬁgég%%l

Par apoxvirus ovis strain D 1701; 5x104 TCl D50/ dose Parapoxvirus ovis
strain NZ2; 5x 104 TCl D50/ dose The vol une adm nistered was 10 m/kg, with
t.he administration taking place intraperiltoneally. 25 The animals in
groups 1 to 3 were sacrificed 6 hours after the admnistration, while the
‘animals in groups 4 to 6 were sacrificed 12 hours after the adm nistration;

peritoneal ce300® rper aﬁdcrbbmltﬂﬁﬁereréfﬁﬁdiﬁEﬁﬁenaoﬂffWﬁcgﬁcdﬂﬁifﬁge)laﬁ@sﬁ@eéu@n@? and
the portal and nesenteric |y nodes were isolated. 30 The peritoneal

cell's were cotﬁ]é@hilpa}!leQizb‘}ﬂ ﬁ@dﬁ%s Suifar dlyisr soluipa i25nm eyodium mtmtet4\lg) f
02/ 04002 PCT/ 0 d t
Rt AR ol 5% R RRERSEDS R odef 7Y HRRACH

bench centrif ehel Yt ak

(l'ysi s sol utiggeC dbtinMvaoting 1 Efe?ﬁ@ttﬁe RAAM guani di nium i sot hi ocyanat e,
0. 5% N-| aur oyl sar cosi ne), shoc rozen and stored at -75C until it was

time toprepare the RNA. 5 The total RNA was prepared by means of acidic
phenol <ot o 5 RSPl o A IR B BRE 7"
o Lot L™ 18D ekl A8 R, M0 i A Bt Sy ML
sat ur at ed phetawperahute andtréatert, fortthe Extsicsomubitlethe\follawing abludhho i éifoth of ths oany |
al cohol lysis buffer volume of 2 M sodium acetate (pH 4.0), 1 lysis buffer volume of water-
10 saturated phenol and 1/5th of the lysis buffer volume of chloroform/isoamyl alcohol
(24:1). These ingredients were mixed on a vortexer for 10 seconds and then brought
to constant temperature by being kept for 10 minutes on ice. The phases were
separated by centrifuging at 15365 g and 4°C for 30 minutes. After that, the aqueous
phase was transferred into a new vessel and 8 ml of RNA-MATRIX, from the
15 Rnaid™ plus kit (DIANOVA), were added, in order to isolate the RNA present in
this phase, and the whole was incubated at room temperature for 15 minutes. The
resulting RNA/RNA-MATRIX complex was pelleted by centrifugin at 7000 g and
the supernatant was discarded. The pellet was subsequently washed 2 x with in each
case 250 ml of RNA-WASH (DIANOVA) and, after the last wash, dried by vacuum
20 centrifugation. The RNA was eluted by adding 20-30 ml of RNAse-free distilled
water and heating the whole at a temperature of 55°C for 15 minutes. After

centrifuging at 7000 g and room temperature for 1 minute, the matrix was separated

off by transferring the RNA solution to a new vessel.

25 The quality of the RNA was checked by means of gel electrophoresis. The RNA was
stored at -70°C.

The ¢cDNA was synthesized by reverse-transcribing the mRNA using oligo(dT)
primers as starter molecules for the polymerization. The following components were
30 present in the synthesis mixture: 200 ng-2 pg of total RNA, 2 ul of M-MLYV reverse
transcriptase (200 U/ul) (GIBCO/BRL), 8 pl of the pertinent 5xRT buffer



(24:1). Thesegyj Lents were m xed on a vortexer for 10 secopnds and then
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phases were separated by centrifuging at 15365 g and 4C for 30 mi nutes.
After that, the aqueous phase was transferred into a new vessel and 8 ni
of RNA-MATRI X, fromthe 15 Rnai dTM pl us «i2- (DI ANOVA), were added, in order
to isolate the RNA present in this phase, and the whol e was incubated at
‘roomtenperature for 15 mnutes. The resulting RNA/ RNA- MATRI X conpl ex was
pelleted by c 00/BaILY, at i apny apt ' a(‘r%cgNilq vThe
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stored at -70C. The cM S .S hesi zed by reverse-transcribing the nmRNA
usi ng ol i go( cymeqiatelyog eﬁf"%? rit ﬁﬁ%‘wéamclxwthe%ecbm thiseVay Wes ¥atedThe
follow ng conpopgigt s were 30 present in the synthesis mxture: 200 ng-2 tg
of total RNA 2 gl 'of MMV reverse transcriptase (200 Ul) (G BCOBRL), 8
| of the pertinent 5xRT buffer WO 02/04002 PCT/EPO1/07991 - 12 (G BCO BRL),

11 of DIT (0.1 G BCOBRL), 4l of dNTP (2.5 m SIGW), 2 | of
ol i go(dT) 12(_i Eh%vé?&ﬂef P@Ghi;))CPMAS( wmw,(rdlaeqom\l%g aﬁ'ﬂms\ek)emlag"egcrm (BRNAse

i nhi bit 10 :ﬁ%q . . 0) . The
mi xt ur emwag k%%g )'gihglq)é%'%% errpe(slgetk‘)ﬁ1 i g%gp%%gﬁsrﬁt’ éibh?éb’sélaﬁnlglgﬁ? n-yﬁoil%gﬂwf ed at
37C for 45 m Deteetion Syistena(PE ApplidieBiosgtenis) Ifte followihgPritiére e Wnployed:

i medi ately cooled on ice. The cDNA was whi ch synthesized in this way was
stored at -20C. The quantities of the cDNAs were standardi zed using a

"housekeepi ngg_A96R€ deffse: 5"TGG AAT CCT GTG GCA TCC ATG AAA C-3'
antisense:  5-TAA AAC GCA GCT CAG TAA CAG TCC G-3'
15  IFN-y  sense: 5-AGCGGC TGA CTG AAC TCA GAT TGT AG-3'
antisense:  5-GTC ACA GTT TTC AGC TGT ATA GGG-3'
TNF-o  sense: 5-GGC AGG TCT ACT TTG GAG TCA TTG C-3'
antisense:  5-ACA TTC GAG GCT CCA GTG AAT TCG G-3'
IL-15  sense: 5.GCC AAC TGG ATA GAT GTA AGA TAT GAC CT-3’
20 antisense:  5'-CGT GTT GAT GAA CAT TTG GAC AAT GCG TAT-3’

The DNA was amplified in a reaction volume of 25 ul (the reaction contained
1.4 mM of each dNTP, 4 mM MgCl,, 0.3 pmol of each primer and of the probe,
2.5 ul of 10-times PCR buffer containing SYBR Green [all the PCR reagents were
25 derived from the SYBR Green PCR core reagent kit; Perkin Elmer/Roche Molecular
Systems Inc.] and 1.25 U of Tag DNA polymerase and 0.25 U of Amp Erase. After
an initial denaturation step (95°C for 10 min), the samples were subjected to 40
cycles of denaturation (95°C 30 s) and annealing/extension (60°C, 1.30 min). The
products were analysed using the ABI PRISM™ 7700 Sequence Detection System
30 Standard Software. The results were analysed statistically by analysis of variance and

post hoc comparison.
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10 actin). T lantitative PCR was carried out using the A M 7700
-Sequence Det S@Pi( )@Qétem (PE Applied Biosystens). The fol PE\W@@W rs
were enployed: [i-Actin sense: 5 -TGG AAT CCT GIG GCA TCC ATG AAA C- 3
antisense: 5'-TAA AAC GCA GCT CAG TAA CAG TCC G 3' 15 I FN-y sense:

5' - AGCGGC TGA CTG AAC TCA GAT TGT AG 3' -13ntisense: 5'-GIC ACA GIT TTC AGC
TGT ATA GGG-3'" TNF-a sense: 5'-GGC AGG TCT ACT TTG GAG TCA TTG C 3
“antisense: 5 -ACA TTC GAG GCT CCA GIG AAT TCG G 3" IL-15 sense: 5'-GCC AAC
TGG ATA GAT Ghé feihvihfTesaower sirprishihpOblamease: 5 - OGT GIT GAT GAA CAT TTG
GAC AAT CGCG TAT-3' The DNA was anplified in a reaction volunme of 25 | (the
reaction contained 1.4 nM of each dNTP, 4 mM MyCl1l2, 0.3 nol of each priner

and of the probe, .5 1 .of 10-ti. buffe opt ai ni ng SYBR Green [all
t he PCR reagents \M&égf%“%‘ﬁ%ét&mgﬁgﬁ&ﬁ%r @?B@ée@ﬁ CRRERSLOt @t ¥ en kit ;
Per ki n El mer/ Rochgs Mah&audtadoth &Y%l EBhduk§ aft

pol ynerase and 0. 25 U of Am:()) Er ase. Aftera %@?ﬁ??ﬁftﬂégﬁa%&nst eep
(95C fof 10 nin), ceseefstapING2, wis endswtipre istsighifieand highgrbeth intelatonabukat i on

(95C 30 s) and anneal.i ng/ extensi.on (60C, 1. mn). The products were
anal ysed usi ng thBE‘ﬁ@?o gﬁfSﬂ/ﬂf atom 30 Stgife ig%tg%ﬂ(ﬂ?ﬂn ehy3mtesteseitar d

Software. The res oS I . } variance
and post hoc conggér?%swﬁg\%ﬁgg* g%%%‘ gg??@%%o#&@%‘ﬁW%Q l(f;,?))llllg\%lmbﬁg
resul ts were sur psigsifivghtyy diffeainn &dm that &f the pldcelsmtomel iHehfigire depict®tie’ 01 or
strain NZ2, the expressiopn of y interfergn is induced at both 6 and 12
hours after the adffi gbpgtwe%m(epq 18 cglls obtained, by geritgneal dgvage.r ai n Nz2,
this ipguction is significantly higher both in relation to the placebo and
inrelation to strain D 1701. The magnitude of y interferon expression

whi ch i s obse@rvedFblbwingitregtrhdne veithnstrais O BT010 theadxpkesdiéh bf TNM@tis induced

significantly different fromthat of the placebo control. The figure
depi cts the at 12 hours after the administration, while it is induced at 6 and 12 hours after

administration following treatment with strain NZ2 (with it already being
possible to observe a decrease, as compared with the 6-hour value, after 12
15 hours; Figure 4). In the case of strain NZ2, this induction at 6 hours after
administration is significantly higher than that observed in the case of strain
D 1701. The figure depicts the values which were measured in cells which

were obtained by peritoneal lavage.

20 3. Following treatment with strain D 1701 or strain NZ2, the expression of IL-15
is induced at both 6 and 12 hours after the administration (Figure 5). In the
case of strain NZ2, this induction is significantly higher, at 6 hours after
administration, than in the case of strain D 1701 or the placebo. The
magnitude of IL-15 expression which is observed following administration of

25 D 1701 is not significantly higher than that observed in the placebo control.
The figure depicts the values which were measured in cells obtained by

peritoneal lavage.

3. Demonstration of therapeutic efficacy in tumour-bearing nude mice
30



val ues which red in cells obtained by peritoneal 10 2.
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being possible to observe a decrease, asl4onpared with the 6-hour val ue,
after 12 15 hours; Figure 4). In the case of strain NZ2, this induction at
"6 hours after admnistration is significantly higher than that observed in
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into three groups of in each case 10 animals. The following were administered to the

individual groups:

15 Group 1: Placebo (PBS)
Group 2: Parapoxvirus ovis, strain D1701

Group 3: Parapoxvirus ovis, strain NZ2

D1701 was administered in a dose of 2.5x10° TCIDso, while NZ2 was administered
20 in a dose of 1x10° TCIDsy; these doses were in each case administered four times in
all at intervals of in each case three days. The tumours were measured twice weekly.

Significances were determined using Student's test.

Figure 6 shows the mean size of the tumours (in milligrams) in animals belonging to
25 Groups 1 to 3 over the experimental period (in days).

(Symbols: Group 1, circles, Group 2, triangles; Group 3, squares)

Surprisingly, an activity directed against tumours, which activity was significant
(p<0.05) as compared with the control group, was found in the experimental system.

30 The NZ2 strain was found to be markedly more potent in this regard than the strain



ani mal s were J ut under sterile conditions. 5 x 106 e
WY 47,6502 BB lBI®,

i'njected subcutaneouSly into the flank region in a total

After that, the mce 10 were kept for a further seven days until the
tumours had reached an average nmass of approx. 80 ng. The tunours were
neasured and the mice were divided randofy into three groups of in each
case 10 animals. The following were adm nistered to the individual groups:
"15 Group 1: Placebo (PBS) G oup 2: Parapoxvirus ovis, strain D 1701 G oup
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105 TCI D50, while NZ2 was adnministered 20 in a dose of 1x105 TCl 0; these

doses were i An@kdeRtxdieevadia samsteffes four times in all at intervals of in
each case three days. The tunours were neasured tw ce weekly.
Significances were determ ned using Student's test. Figure 6 shows the nean

size of the tTH®OWndidg Providdsi Sl%%ﬁbétﬁltﬁﬂbﬁ%ﬁtlﬁekﬂ%eﬂﬁc té?ﬁca%? q Qs 1 to
3 over the experinental period (in days). (Synbols: oup 1, cfrcles, Goup

2, triafAgl esprepatiiongacosrding tsthe Sveptionsintymppr-hearmgtniude micedi r ect ed agai nst
tumours, which activity was significant (p<0.05) as conpared with the
control group, was found in the experinental system 30 The NZ2 strain was

found to be najdeatlcy #OiBnRAbETHcidnP ahdlidD A rAl 04002
PCT/ EPO1/ 07991  -15 D 1701. Oniy about ha|fg‘ﬁsfs%q§§tﬁ?‘{}§°§§l TSl|\Jfgl,l§{\éﬁs’qgé

conpar ed wi t lexperimental system, dhgiaetinity whicbridalirectod aghinstvimniones sapresizhdbdet .
This finding provides clear.sub ntiation of t t herapeuti.c efficacy of
virus 5 preﬁlg?atf’i @‘ﬁsmggrég 'eﬁg&@ tcﬁlgs’itﬂv £5 GEI?% ﬁn‘fdﬁotgF-‘BE?&F ieﬁf@“neée
mce. Ngde mMcoRkaes/chdmdlAe The gt ' T
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and to the direct effect of 10 cytoki nes/chenoki nes. The superior efficacy
of NZ2 woul d be expected to be even

4. Other biological differences between NZ2 and D1701

15 It was found that, in contrast to strain D1701, Parapox virus NZ2 can be continuously
passaged on human cell lines. This demonstrates fundamental differences between

NZ2 and D1701 in replication behaviour and/or in the viral receptors.

Adaptation to human cell lines is an important prerequisite for the production of viral

20 strains on human cell lines.
4.a)  Ability to be passaged continuously on human MRC-5 cells.

Figure 7 depicts an attempt to adapt strains NZ2 and D1701 to the human
25 diploid cell line MRC-5. MRC-5 is suitable for producing biological active
compounds and vaccines. The same starting titre was employed for both
strains and the corresponding cell culture supernatants were continued over 5
passages in MRC-5 cells. The figure depicts the titre, in TCIDsp, of samples
from supernatants from the MRC-5 cells which were in each case infected,
30 plotted against the passage number. Only strain NZ2, and not D1701, was
back-titratable on bovine kidney cell cultures (BK clone 3a). This points to
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sanples from supernatants fromthe MC were I n each case
infected 30 plott®lsagai nst the passage number. Only strain Nz2, and not
D1701, was back-titratable on bovine kidney cell cultures (BK clone 3a).
This points to WO 02/04002 PCT/EP01/07991 -16 5 the presence of fundanental

bi ol ogi cal difber exwifisy SeNwReRdtE( WS b°et zﬁk{é%d'oﬂ AR etk 'HB?% E?ﬁzg'écan be

replication behaviour.” At the sane tineg, result shows

replicated in a brasHsler spectrumof cells than D1701, thereby giving rise
to the possibility of a production process which is based on human cells. .
4.b) Ability of NZ2 and D1701 to be passaged on W-38 cells and BK cl one 3a

cel I's 1@ Fundanment@indbieh@obiof)gicl Bff%r&ﬁ@ﬁ%e@%@ﬂ%s&ﬁﬁsg HandSp VA %
t ep rgure

D1701 are also clearly denonstrated e experinents icted 1'n

8 and Figure 9. Rilspudlearly @Inmmtrathdabylthmpefimeatsaiepﬁ'tddad Higura 8ta@dRigurk O

passage D1701 on . . . . .
9. Figure 8 shows the virus titre obtained in attempts to passage D1701 on

bovine BK clone 3a cells and on human WI-38 cells, plotted against the

number of passages. It can be seen that D1701 can be continuously passaged

15 on BK clone 3a cells but not on human WI-38 cells.

The situation is different with the NZ2 strain. This strain can be passaged
continuously over several days both on BK clone 3a cells and on WI-38 cells
(Figure 9).

20
These results also point to distinct differences in the infection and replication

behaviour of NZ2 and D1701.

4.¢) Dose-dependent effect of NZ2 in the herpesvirus challenge test following
25 passaging on WI-38

Herpesvirus challenge tests were carried out on mice in order to investigate
the immunostimulatory properties of NZ2 strains which had been passaged on
WI-38 cells. Three groups of in each case 10 experimental animals were
30 treated with 1x10* TCIDso, 5x10* TCIDso and 1x10° TCIDs,, respectively,

while a control group was given a placebo. Figure 10 depicts the survival rate
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20 These results also point to distinct differences in the infection and
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Her pesvirus challenge tests were carried out on mce in order to

i nvestigate the ibaipeERSHES. mit aves yoprdpenrprisinghf Kap MZ2aidid méti dbsehdts been
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respectively, while a control group was given a placebo. Figure 10 depicts

the survival rate WO 02/04002 PCT/EPO1/ 07991 -17 of the four experinental
groups over tine follithéevexperimtantal résudts iimthisiexdmplegrope guifondamental Wislogicalnd,
surprisingly, that , Nz2 did not.lose its, i nost i nul ato roperties_as a
result of the pass%{g%reﬁ}ﬁes\ﬂf’-t§§ "&tg?tfqg‘. andl 1gp ICftt‘Iﬁ’Est@;?ﬁ)\é‘P‘i‘rn%é%QE anddd404. Ttn
this exanpl e poi ntwhe fdusadamBREREIyDI O Edttrastid HRY ! bf ggtion
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i nfluengg of a Thl i nmune response on |atent and chronically persistent

virus infections 4'5 and al so proliferative diseases,
Based on the known circumstances of the influence of a Thl immune response on

latent and chronically persistent virus infections*>

e.g. cancer™, and the fact that the immunomodulatory properties of Parapoxvirus

and also proliferative diseases,

ovis strain NZ2 are superior to those of Parapoxvirus ovis strain D1701, the use of

15 immunomodulators based on Parapoxvirus ovis strain NZ2, or one of the
abovementioned strains, as a monotherapy or in combination with biologically active,
e.g. antiviral, low-molecular weight compounds, in humans and animals is possible
and of therapeutic utility for the antiviral therapy of infections with hepatitis B virus
or hepatitis C virus or any of the other pathogens from the group of hepatitis-causing

20 viruses, and also other viral infections of the internal organs, and also infections,
accompanied by other diseases as well, with the various types of herpes simplex virus
(HSV), the various types of human papillomavirus (HPV), human immunodeficiency
virus (HIV), varicella zoster virus, human cytomegalovirus (HCMV) and the
corresponding virus diseases in animals.

25
Furthermore, on the basis of the mechanism of action which has been demonstrated,
the abovementioned strains of Parapoxvirus ovis can be used, with some prospect of
success, for carrying out the following prophylactic or therapeutic treatments, in
particular:

30
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Suitable preparations can also be produced from NZ2 descendants which are
15 obtained by passaging and/or adaptation to particular cells, for example WI-38,
MRC-5 or Vero cells, and the other abovementioned strains or parts or fragments of
NZ2, and the other abovementioned strains or their descendants. Parts are to be
understood as being genomic or subgenomic fragments which are expressed with the
aid of suitable vectors, for example vaccinia, in suitable systems, for example
20 fibroblast cell cultures. Fragments are understood as being the fractions, which are
obtained by biochemical purification, for example chromatography, of particles

which are disrupted physically, for example by means of ultrasonication.

In this connection, several administrations, or long-term treatment in accordance with
25 chronological schemes which meet the requirements of the clinical problem, may be

necessary.

Thus, use in accordance with the following scheme has proved to be particularly
promising in the case of cancer therapy, for example (but without any restriction):
30
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5 times in all. It is possible to deviate from this scheme depending on the needs

15 arising from the disease. For the prophylaxis of colds, the formulation has to be used

for gargling and this has to be repeated daily as long as there is a risk of contagion.

In order to prevent infections following surgical interventions in the oral region (e.g.
dental operations), gargling has to be performed with the formulation for 1-2 min. on

20 the evening prior to the intervention.



10 For exanpl case of chronic viral infection,

;TCID50 of ?ng f%?n% ation are adm ni stered subcutaneouslyqqkﬁgﬁg/ﬁaéﬂnlnaI
region, or intramuscularly in the region of the deltoid or quadriceps,
cevery 3rd day for a total of 5 times in all. It is possible to deviate
fromthis scheme dependi ng on the needs -9 -arising fromthe disease. For
the prophyl axis of colds, the formulation has to be used for gargling and
"this has to be repeated daily as long as there is a risk of contagion. In
order to prevReferengésacti ons foll owi ng surgical interventions in the oral
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agai nst viral

are obtained by passaging or adaptation to suitable cell systems, for example
human cells, such as WI-38 and MRC-5, Vero cells, bovine cells, such as BK-
KI3A47/Reg or MDBK, and ovine cells, such as MDOK, for producing

medicaments which are directed against viral infections and cancer in humans

Use of parts or fragments of the viruses according to Claims 1 and 2, where
parts are to be understood as being genomic or subgenomic fragments which
are expressed with the aid of suitable vectors, such as vaccinia viruses, in
suitable systems, such as fibroblast cell cultures, and fragments are to be
understood as being the fractions, which are obtained by biochemical
purification, such as chromatography, of the expressed or physically disrupted
viral particles, for producing medicaments which are directed against viral

infections and cancer in humans and animals.

Use of one of the strains of Parapoxvirus ovis according to Claims 1 - 3 for
producing  medicaments and  pharmaceutical  preparations  as
immunotherapeutic agents or immunoprophylactic agents for autoimmune
diseases and for acute and chronic viral infections of the respiratory tract and

the internal organs.

Use of one of the strains according to Claims 1 - 3 for producing

10
and animals.
3.
15
20
4.
25
5.
30

medicaments and pharmaceutical preparations for stress metaphylaxis and for

preventing or- averting infectious diseases following stress and also in



infections a i n humans and aninmals. 4. Use of one gf i ns
.of Par apoxvi pﬁvségi\}?géoajccordi ng to Cainms 1 - 3 for producifﬁgT/hgﬁ?@Q\%@nts

and pharmaceutical preparations as 25 i mrunot herapeutic agents or

- mmunopr ophyl acti c agents for autoi mune di seases and for acute and
chronic viral infections of the respiratdd tract and the internal organs.
5. Use of one of the strains according to Clains 1 - 3 for producing 30
“medi canent s and pharnmaceutical preparations for stress netaphylaxis and for
preventing or- aveohheionnkigl iifectfordpophsiess fvaiktin whe domE XSS opdiatichs S@Adi N WO
02/ 04002 PCT/ EPO1/07991 -24 connection wth infection prophylaxis wthin

t he context of opé#eataﬂun@vgzﬂumsaentm interventions. 6. Use of one of the
strains according to Clains 1 - 3 for producing 5 nedicanments and
pharmaceutical preparations for use in infection netaphylaxis or the
therapy of acgite Midealofi sec®Fi @BSstrdify RYRIRCtPICIAS I €SB @ BFod Eih?Ct’
of papilloma virus infections, of infection With herpesviruses, mp \%
infectidn, or of unedicamentscandnplArmacgusicalal prepayaticns sfoc husesin ninfetionn

with hepatitis viruses. .and also use in.connectian.w.th di seases 10 such as
nul tipl e sclerosi Srne%g@[ylg%s oﬁ\éﬁ‘f shexdny 8f peyte Na dPﬁ?ﬁ'ﬂ‘?’Engorona(“Fée o ‘?P? 7.
Use of one of the rgigidtdty H@6OT AF NPapiflofdadi VRus! ihfecRodsOr OPrgl%&*d?lg with

medi caments and pharmaceutical preparations for use on wounds, Tor

accel erati ng woundetneayirusgs, of dtlysidesctionnar efsral infestiqmpeft inienpl tobgankiesilchng  of
15 wounds which only peal g}otgr Ie)é or do not heal at all and ulcer of the
leg. 8. Use of ondSJPICEHQR Mith ehatitiy, Kighsgs rapd aisaopsg wecopnectipnewith dissasssi ng

medi can@nt s and PRAEKRCAHTHpEN 1R8O A RaOWEr Hd HB& JerorgliaﬁﬁtgsS(g?%ée);rki ge

spectrum of allergic diseases, psoriasis, neurodermatitis a
aut oi mune di seases, such as |upus erythematodes, and al so for inproving

wel | bei n f ex le.in el derl tients
9 Q; %E% of one 09 t{le yStI}EDIS“lS according to Claims 1 to 3 for producing

medicaments and pharmaceutical preparations for use on wounds, for

accelerating wound healing processes, and use for supporting the healing of

15 wounds which only heal poorly or do not heal at all and ulcer of the leg.

8. Use of one of the strains according to Claims 1 - 3 for producing
medicaments and pharmaceutical preparations for use for diseases of the
spectrum of allergic diseases, psoriasis, neurodermatitis and other

20 autoimmune diseases, such as lupus erythematodes, and also for improving

wellbeing, for example in elderly patients.

9. Use of one of the strains according to Claims 1 - 3 for producing
medicaments and pharmaceutical preparations for use against inflammatory,

25 degenerative and proliferative diseases of the internal organs (e.g. Crohn's
disease), of the skin, of the blood, of the central nervous system and its

appended structures including the eye, and including cancer.

10.  Use of one of the strains of Parapoxvirus ovis according to Claims 1 - 3 in

30 combination with other remedies for producing medicaments and




9. Use of onq,@j trains according to Clains 1 - 3 for L
.medi'canents an %%{g&non?ceuti cal preparations for use agai nstﬂ%ﬁﬂgpgm?%‘ry

25 degenerative and proliferative diseases of the internal organs (e.g.
.Crohn's disease), of the skin, of the blood, of the central nervous system
and its appended structures including tH# -eye, and including cancer. 10.
Use of one of the strains of Parapoxvirus ovis according to Clains 1 - 3 in
* 30 conbination with other renmedi es for produci ng nedi canents and WO

02/ 04002 PCT/ EPO1/gh#fR4dceutiah pﬂ&?ﬁﬁﬁ@rﬁu'if&c&htipﬁ'ﬁpaf adainétS tiePdpya i | Mihls OF
cancer therapy in humans animals. 11. Use of one of the strains of

Par apoxvi rus ovis a#8#eding to Cains 1 - 3in 5 conbination with other
renmedi es for produci ng nmedi canents and pharmaceutical preparations for oral
adm nistration and/or in a gastric juice- resistant formulation for oral

adm ni stratiof. Use of one of the strains of Parapoxvirus ovis according to Claims 1 - 3 in
5 combination with other remedies for producing medicaments and
pharmaceutical preparations for oral administration and/or in a gastric juice-

resistant formulation for oral administration.



