T 01+JON 2006 Method for the recovery and purification of poxviruses from
infected cells The present invention relates to a metlp Rgﬁ% @ﬁ recovery
‘of 5 poxviruses, in particular nodified Vaccinia virus An 2@ , from
infected cells. According to the present invention the poxvirus- |nfected
cells are subjected to a high-pressure honogeni zation to obtain a

poxvi ruscont ai ni ng honogenate. The poxvirus-containi ng honbgenate can be
subjected to at | east one purification step to obtain a poxvirus 10
enriched fraction. The invention further relates to the poxvirus-
containing fraction and the poxvirus-containi ng honogenate obtained by the
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replicate in the cyt opI asm of vertebra@g and invertebrate cells. The famly
of poxviridae can be divided into the subf am |y chordopoxvirinae
(vertebrate poxviruses) and entom)poxw ri nae (| nsect poxviruses). The
chor dopoxvi ri.se,sever 0X ruses (classified in
di fferent gzhgargr)egggpgwﬁ"ﬁ'iﬁﬂn %%eé%@h%ﬁ%@\ e r%é?‘?éﬁ%‘é‘/erk@éh as canel pox
viruges, sh ggp@gjsé@ Ik lcAYhL particul ar
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f owl poxvirus. - For the vaccination of TiVes nd 25

goat pox attm‘feat%dcdalllS/e%ﬂdrdmgaftdth@méw/rﬁtlﬁdeNﬁ@ﬁﬁﬁ'@Eoi“ﬁlﬁu@Wﬁb&@é’ e. For
t he vaCC|nat|ﬁn of poultry reconbi nant vacci nes have been devel oped using

fowl pox vir&8'asras eteded tom bigh-posmsuse hamogeipation tosbtaihext s human
et erol boou BRI H AL LSRR D e S 82 BRI S SSERRES
- can be subjected to at ieast one purification step to obtain a poxvirus-
10 enriched fraction. The invention further relates to the POXVirus-
containing fraction and the poxvirus-containing homogenate abtained

by the method according to the present invention.

Background of the invention
15
The poxviridae comprise a large family of complex DNA viruses that
replicate in the cytoplasm of vertebrate and invertebrate cells. The family
of poxviridae can be divided into the subfamily chordopoxvirinae

( (vertebrate poxviruses) and entomopoxvirinae (insect poxviruses).

The chordopoxvirinae comprise several animal poxviruses (classified in
different genera) of significant economical importance, such as camelpox
viruses, sheeppox virus, goatpox virus or avipoxviruses, in particular
fowlpoxvirus. For the vaccination of livestock against sheeppox and

25 gdatpox attenuated live-virus and inactivated vaccines are available. For
the vaccination of poultry recombinant vaccines have been developed
using fowlpox virus as a vector.




a correspondi ng i mmune response. Fow poxviruses containkg? H V genes sin'
t he genone are disclosed in US 5,736,368 and US 6, 051, 4 JUNIE&MDWHnS t he
variola virus, a nenber of the genus Othopoxvirus, was by far the nost '
i mportant poxvirus. Vaccinia virus, also a nenber of the genus
Orthopoxvirus in the fam |y of Poxviridae, was used as |live vaccine to

i mmuni ze agai nst smal | pox. Successful worldw de vaccination with 10
Vaccinia virus culmnated in the eradication of variola virus (The gl obal
eradi cation of smallpox. Final report of the global conm ssion for the
certification of small pox eradication; H story of Public Health, No.4,

Geneva.. V\l)réiﬂcg‘%%b%}bx@'rQ%ﬁfé@’éé A ak088)s it $6 mssutieat thakd ee’ 23abeon,
vacci nati on has been discontinued for many years, except ford %gﬁﬁ@ at is
high risk ofsqeoxy bnvestdamtcetirens heterglogatsoeias ) Naressdn ation
prograns are again becom ng of interest.in vie FL iola
virus is usedofligsppofing ‘cam Wertareet- FM[B’%?‘E@?%? #Qﬁt&'hlﬁgrﬂmﬁgggﬁ%l Y,
Vacci ni a viruses have . t© 7epgRpesind Usah,052041€ct or s for

r econbi nant! ﬁ@%@ﬁ?%%k?gh&ﬁ%{#@fgﬁg’ pot ggtsi al use as reconbinant |ive
vaccisnes (Mackett, M, Smth, GL. and Mbss, B. [1982] P:N A S. USA 79,

7415-7419; Smth, G L., Mackett, M and Mss, B. 4] Bi otech ogy and
Genetic EngimBeriang tRewiagista 2{russa. maemper thitge g@ﬁp%ﬁrihmwg@%eﬂ%%s
(genes), which code for foreign antigen i 25 i t d he aid
of DNA recobifaatieomosk dmch ,pqu{rgstﬁggﬁgﬁgﬁ@sb&?% @acg??ﬁl\’?gWi ruses.
If the gene is int t: i it iNda&l wBNAseliashlivesvaccine

non- essent i 5?”?%@@”&%@#&&82&93@% ”{ykrpef 'i\slt?}vlljs, it is possible for the

newy pr Od“?f%hﬁﬁ'ﬂﬁ@iaQQMSt‘émﬂimb@ Stiocesshub vine|dMINe2GTEIEY 0 ¥6H ous, thay

is to say able to infect foreign cells and thus to.express-—.the integrated -
DNA gg@quence/acERiPairentculpptdteatindhns aﬂ@dlC@f‘;‘Pr‘Z@t@’%Hﬁa Vs (1% 59@% The

recombi nant e\r/ggi(éla{}lo% o¥isrr#asfpsofaner?aé}rree%oi'tnoftMesgi\’ﬂ’%i commission for the
certification of smalipox eradication; History of Public Health, No.4,
Geﬁeva: World Health Organization, 1980). Since that WHO declaration,
vaccination has been discontinued for many years except for peopie at
15 high risk of poxvirus infections (e.g. laboratory workers). Vaccination
pr:ograms are again becoming of interest in view of the risk that variola

virus is used in biclogical warfare or by bioterrorists.

More recently, Vaccinia viruses have also been used to engineer viral
20 vectors for recombinant gene expression and for the potential use as (/

recombinant live vaccines (Mackett, M., Smith, G.L. and Moss, B. [1982]

P'N.A.S. USA 79, 7415-7419; Smith, G.L., Mackett, M. and Moss, B.

[1984] Biotechnology and Genetic Engineering Reviews 2, 383-407). This

entails DNA sequences (genes), which code for foreign antigens being
25 introduced, with the aid of DNA recombination techniques, into the

genome of the Vaccinia viruses. {f the gene is integrated at a site inthe

viral DNA which is non-essential for the life cycle of the virus, it is

possible for the newly produced recombinant Vaccinia virus to be




cah be used, on the one hand, as |ive vaccines for the przﬁﬁy axis of 5
i nfecti ous di seases, on the other hand, for the prepaﬁ%ﬁ' b

het er ol ogous proteins in eukaryotic cells. The use of Vaccinia virus as
vector for the devel opnent of reconbinant |ive vaccines has been affected
by safety concerns and regul ati ons. Mst 10 of the reconbi nant Vaccinia
viruses described in the literature are based on the Wstern Reserve
strain of Vaccinia virus. It is known theat this strain has a high
neurovirul ence and is thus poorly suited for use in hunmans and ani mal s
(Morita et al., Vaccine 5, 65-70 [1987]). On the other hand the Mdified
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" Patent No. 5$3, 1 92385 ExEmtesribmaMyAaceina siraseaprspatedds tiiedvdyn
conpliance with the requiyenents of the 20 Budapest Treat% lare strains WA
Y

572, MVA 57534 H%%Rﬂéé%@ﬁet'@ﬁ @S Wyfevasaingselon the preebylats 6f - Ani mal

V04072707, BRE VOGN LI 07 S e REE abBoIC08, o ERETRIAT Ly A s
di stingui shetttemiogdss oreRinAlt eMkAyHER dehat is to say by dim ni shed

virul ence or 25 i n%ectl osity whil e maintaining good i mmunogenicity. The WA
virus has been analyzed to determne alterations in the genone relative to

the wild tyﬁe CVA Vain- Si X _maj or de%)et' on o{ genom c DNA (deletion I,
A QSRR VORNB YAHS RS VPEIR0DTSRE dloyaIonanaRive! ISERMDITAL i T 1 od
((Meyer, H., Q& Miﬁ@ﬁaﬁg@%ﬁﬁeﬂé@ b%@%f%@%on@brﬂslagr?q%%%lﬂatﬁrfhrl\gés#m - 72,

1031-1038). The resultin VI rus became sevérely o ricted
to aud an celdfdhe rEcotrinant Yacdiiy visusdadesiriddziedheyitetstuexbfeciised

attenuati on. en tested in a variety of animl nodels, MVA was proven to

be avirul enton the Western Reserve strain of)(/accmia virus. It is known that this =~
strain has a high neurovirulence and is thus poorly suited for use in
humans and animals (Morita et al., Vaccine 5, 65-70 [1987]). On the |
other hand the Modified Vaccinia virus Ankara (MVA) is known to be

15 exceptionally safe. MVA has been generated by long-term serial passages
of the Ankara strain of Vaccinia virus (CVA) on chicken embryo
fibroblasts (for review see Mayr, A., Hochstein-Mintzel, V. and Stickl, H.
[197/5] Infection 3, 6-14; Swiss Patent No. 568, 392). Examples for MVA
virus strains deposited in compliance with the requirements of the

20 Budapest Treaty are strains MVA 572, MVA 575 and MVA-BN deposited
at the European Collection of Animal Cell Cultures (ECACC), Salisbury
(UK) with the deposition numbers ECACC V94012707, ECACC
V00120707 and ECACC V00083008, respectively. MVA is distinguished
by its great attenuation that is to say by diminished virulence or

25 infectiosity while maintaining good immunogenicity. The MVA virus has
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been analyzed to determine alterations in the genome relative to the wild
type CVA strain. Six major deletions of genomic DNA (deletion |, 11, Hl, 1V,
V, and Vi) totaling 31,000 base pairs have been identified (Meyer, H.,




even in imunosuppressed animals. Mre inportantly, the excellent oot
properties of the MVA strain have been denonstrated inﬂ?ﬁtggﬁive clinical
trials (Mayr et al., zbl. Bakt. Hyg. |, Abt. Og. B 167% !338N 34 1987],
Sticki et al., Dtsch. med. Wschr. 99, 2386-2392 [1974]). During these
studies in over 120,000 humans, including high-risk patients, no side 10
effects were associated wth the use of, MVA vacci ne. Reconbi nant WA

useful as vacci nes have al ready been constructed and used in clinical
trials. WD 98/ 13500 di scl oses a reconbi nant MVA contai ning and capabl e of
expressing one or nore DNA sequences encodi ng dengue virus antigens. The

foreign DNA SeqUences MBYeAl ecogb] neGennyioot. k2,i 031 1ABENANEL the site of
a naturally occlrring defetion in the WA ?enoma. Beftgre usi ng ﬁoxvi ruses
or reconbi nagtitipexMMAusrdobesameiseseray Nost cell rasls’@rty APDHEFI'Py t he

virus to a certain extent in order .to e r.equl i nts. The
traditi onaIFw@\?eftF@Ol’pﬂuMV%'Ep%t@‘iﬁ%ré%‘?d E§ '%Oeﬁé%ez%ﬁ%%Wa%%ﬁeconbi nant
MVA is as fol|lows: in.a fi . || i tie hpifratdriton with the
respective FOH L8 Vg;l@t%ﬁf}i'{}ﬁ@ﬁ_f}a?‘ﬁr M\égg\%%?ﬁwgh?ﬁe@susge tible cells

are i.a. chicken BLKSsibpeaBkasksmadviomisnpptiabtly, te Excelianti nf ect ed
withthe poxvirus and cultivated for a tine period sufficient to.allowthe

gener at i on gfopeities opttagRIVA stPain bavd seensle e ated g ey e HIEY i n
order to detach the cells_fromthe cu|tyre.via r artiall
di srupt t hetreads (Mayrgbahi ;Ph?%alﬁf E‘iyﬁt Llcf%btal%rg' E Lezp{szgagq?ﬁéglgg&spun do%n.
U trasound | sed t rod i j uDi fihedhikesem t he
honogenat e gﬁcgu%r%s@tgﬁ@hﬁﬁe?'ms%N go%?&? gg‘r??ﬁ?fgﬁe%?i o!fllﬁ( ok_Iei k VK. _
., The purif igatibon, Bferf P20, 080 RiARBNG! inoudingusiph-Nek phtigyts 9B2sides: 9-18) . (

The key step In this process is the honpgenization usi n% u%tl\&\g ound N
(Hedsg rom eHes, wamdadsiooittied gyitiuthe uge of VaEpiNges RECPGHYN2RY - 430;

g: ;kl ( 19?0)15erng125 \(\ggs%g%h%vgoa pesatdeyi been P:Aorq'gt%ﬁlztedvand kg iRakhical - Abt.
trials. WO 98/13500 discloses a recombinant MVA containing and
capable of expressing one or more DNA sequences encoding dengue
virus antigens. The foreign DNA sequences were recombined into the

15 viral DNA at the site of a naturally occurring deletion in the MVA genome.

Before using poxviruses or recombinant poxvirus for vaccination it is
necessary to purify the virus to a certain extent in order to meet
re.gu!atory requirements. The traditional way to purify poxviruses, in

20 particular MVA and recombinant MVA i_s as follows: in a first step celis
susceptible to infection with the respective poxvirus are cultivated. In
case of MVA the susceptible cells are i.a. chicken embryo fibroblasts. The
susceptible cells are infected with the poxvirus and cultivated for a time
period sufficient to allow the generation of virus progeny. The ceils then

25 are frozen and thawed in order to detach the cells from the culture vial
surface and to partially disrupt the cells. The mixture of intact and
disrupted cells is spun down, Ultrasound is used to produce a

homogenate. Virus is purified from the homogenate by sucrose cushion




Fndustrial processes it is preferred that all process steps are easy to
control and reproduci bl e. However the di sadvant age iqﬁquQ@‘g@%rasound to
‘honmogeni ze the virus-cell suspension is that the ultrasou pis
difficult to reproduce in an identical manner, difficult to adjust and it
is to difficult to scale up the process fromlaboratory to industri al
scale. 0 9 JUN 2006 6 Qoject of the invention Thus, it is an object of the
invention to provide a nethod for the #ecovery of poxviruses, in
particul ar of Vaccinia viruses, such as strain 5 MA, from poxvirus
infected cells, wherein the honogeni zation of the infected cells is

| aboratory e TR GRKAGNC TR el e SR P RHel v ent f on
ihe Present viokent1 oe2.co8mRey, PaRLPAL AT HHIDBrd&ARVEHNe O  POXV| Tuses. In

particul ar vaccinia viruses, Such as” strain ElStree or Mdified Vaccinia
Vi rus Ankar ho(raganizaftioonby nsatg eldraseiung. (Hewstoen hidd. lEhdkiodbdirg)d).t o t he

(O i f th f irus f i nfected I
Compr 1 ses. 1 folBRBE-Grorsah; L86BnEs 148 nelt Shckel .o Koth.al. Agh. pr essur e
conpr i ses_{ fe BT 5fo _ X Y- BRgh- pr
nexect ed [oap S RUPRPHEIEVE S, BERG < Ppaa O R L ITIN RS Fah 'Sy e

nmet hod accoimtusgribloptdrespessteirtpriefaread tioat alHbedtesBrtgss ot &pyngeni zation is
comonly used for the destruction of cellular and subcellul ar structures
in order toCPpeiphard sepiedurible. Hawsuss the disadvaktageitn esingd!tisastundyot i c

Ils. US 3,983,008 disgl 5 t hod af t t ful t
from i or oS oauEe 5 M FRGs 6l G Brasara FonbotzsehOstom e oxt r act ed
¢ conpounds V\@Efﬂcbﬂ‘%%@trteﬁ%c%@é a?]?cgﬁt?édl Fhafiéy BRBcaR do YRRt dridAt . DE

19918619 di scl oses e use o0 pressure honogeni zation to isolate
HosAg from gdisult to scale up the process from taboratory to industrial scale.




P 7 al JUN 2006 cells. US 4,255,521 describes a process for extracting @

gl ucose isonerase from m croorganismcells by high pr@flﬂjm 2%ease Hi gh-
pressure honogeni zati on has al so been used for the isol Bvirus- 1ike

particles (VLP) from reconbi nant Saccharonyces cerevisiae 5 (M| burn and
Dunni Il (1994) Bi otechnol ogy and Bi oengi neering 44, 736-744) and for the
production and purification of adenoviral vectors (US 6,194,191). VLPs and
Adenovi ruses are non-envel oped and rather small and sinple viruses that,
thus, resenble cellular protein structures. Therefore, it is not
astonlshlng that the high-pressure 10 honopgeni zation that has been shown to
be suitable for the isolation Objegrafttbiensiventidncel | s can al so be used for
the isolation of Adenoviruses and VLPs from eukaryotic cells. In contrast,
the intracellular mature poxvirus virions (1MW, see below, see Fields et

at., Fields_Vi roI ogy, ,1996 - n; | A adel phi a,
USA. | SBN 0ltreg,7t 1528 253e ¢ Of fh??p‘?‘ ﬁﬁ% tg%%v'@%gﬁéﬁga%rpgﬂévery conpl ex
mor phol ogy 'ég J@VBEW&@? &R %'rh@ul'a‘rRifd/a{&”FbPlfaanﬁﬁsesTmmmqnlaMaugy and
physi cal 8 b a PpoXVi us | MW are in sone aspects rmre cI osely
rel ated tONNAe RPN AU a@mt:ttede:amusysurmelrptr@bamc@e%zataow thehan to
thosé of a non-envel oped virus. Conse entl% S ex iaggs E@h the 20
condi ti ons ir§ectetioceltshis r@m@@@@llbdﬁ) RASYC I¢%” 0l 84 \r%‘omsg 0§ 3

honogeni zat i on vvoulgg)ga SO sr uption of poxviruses. Thus it

e :
was a sur pr HEiTRTy ﬁtoﬂ’ﬁP 'ﬂﬁjﬁ%rkﬁrjégg e honogeni zation disrupts cells

but | eaves intact a sufficient anmount of poxviruses that may be further
purified. In other words, one would not have assuned that high 25 pressure
honogeni zation could be used in a method for the recovery of poxviruses ¢{

frominfected cells. Indeed, the known net ﬂ or the n [ ecovery of L
poxviiguses from infected Detaited gdescripiiong

The present invention concerns a method for the recovery of
pc.:xviruses, in particular vaccinia viruses, such as strain Elstree or
Modified Vaccinia Virus Ankara (MVA), from infected cells. The method
15 according to the present invention for the recovery of poxvirus from
infected cells comprises the step of subjecting the infected cells to a
high-pressure  homogenization to obtain a poxvirus-containing

homogenate.

20 It was unexpected that intact and infectious poxviruses can be (_}‘
recovered by the method according to the present invention. High-
pressure homogenization is commonly used for the destruction of
cellular and subcellular structures in order to isolate proteins or lipids
from eukaryotic and prokaryotic cells. US 3,983,008 discloses a

25 method of extracting useful components from microbial celis by using
high pressure homogenizations. The extracted compounds were yeast
proteins, bacterial enzymes and yeast lipids. DE 19918619 discloses

the use of high-pressure homogenization 1o isolate HbsAg from yeast




Mormogéni zation, which is a rather gentle way of honogeni zation. 01 JUN 2006
8 In contrast to the recovery nethods that use uItrasouﬂhjt met hod
‘according to the present invention allows a reproducible amﬁizathon of
infected cells; the nethod is easy to control and it is s easy to scale up
t he process fron1a | aboratory to an industrial scale. In the context of the
present invention the term"poxvirus" refers to any virus belonging to the
fam |y poxviridae. The nethod according 7to the present invention is
preferably carried out with poxviridae of the io subfamly
chordopoxvirinae nor e preferably of the genera orthopoxvirus,

virus . Most preferably the invention

aVIpOXVIFUS X
concerns a L&; Xtﬁgrﬁové réﬁ%is Bumrpeesst ifen Gﬁtrééwgrﬁg@sé‘}el ected

fromthe gr Vi rus,
_ canarypoxvi ?EE“&E@%EW%O@W%{Q@@E%%PE S5 BRE A TR e R

" virus. Exanpbresstios hma@gm:aaﬂbnufias 3l9cabasn used fon th@ﬁsﬁlélh*@@dofaﬁﬁ@é ding to
the present invention are the strains Elstree, Weth, Copenhagen, Tenple

of Heaven, NWeEBHDart@gsedNLRIsdre. resembinent | pacchanentyaesstacretisidet o
thoses eC|f Vi r traln ut ma i nste be
used Wi ltoh an@\ﬁ% acdgﬁ: lgaaﬁﬁiluéilg? i ﬁIOtﬁcﬁngpgyrga Eé‘?weﬂ'i% & Aaccei ni a
virus strainyg i ORER t ypi cal
MVA strain is §I\Z€@§a7[g@?tﬁ£ttﬁﬁas begﬁiogﬁe%ﬂgg‘@rﬁwaﬂo{ﬁhgﬁ é{?@%\ggﬁ‘n{@ 5 (ﬁsctl on
of Animal C&JS CLOGISE).uvidRs arte Adeposirtses arunbareriveigeVand 207,  Most

preferred is M/A-BN r a derivative thereof MWA- BN has been 25 descri bed
in WO 02/ 424802 pENEPST P28 Usen; dhaht dhbat i Bisamblappalitdan oprodieisc! oses

(Gerivat ve cropdares,aadd eﬁ?l*%&“ﬁg“@sﬁbﬂﬁs@ i a0 B aB Wt ve
t her eof . Thehomlgentzaifort bhat BaPIH slowhSo0he sditBbRORS the isolation of
proteins from cells can also be used for the isolation of Adenoviruses
and VLPs from eukaryotic cells. In contrast, the intracellular mature
poxvirus virions (IMV, see below, see Fields et al., Fields Virology,
1996, Lippincott-Raven publishers, Philadelphia, USA, I1SBN 0-7817-
15 0253-4, chapter 83, pages 2654-5) have a very complex morphology
that involves inter alia lipid membranes. The morphology and physical
properties of a poxvirus IMV are in some aspects more closely related
to the morphology and the physical properties of a cell than to those of
;\. a non-enveloped virus. Consequently, it was expected that the
| 20 conditions used for the disruption of cells by using high-pressure
homogenization would also lead to the disruption of poxviruses. Thus,
it was a surprising result that high-pressure homogenization disrupts
cells but leaves intact a sufficient amount of poxviruses that may be
further purified. In other words, one would not have assumed that high-
25 pressure homogenization could be used in a method for the recovery of
poxviruses from infected cells. Indeed, the known method for the
recovery of poxviruses from infected cells uses ultrasound for

hqmogenization, which is a rather gentle way of homogenization.




9 included in the present application by reference. WA-BN has been :
deposited at the European Collection of Aninmal Cell Cul ﬁl‘} Qmngﬂsthe
deposi ti on nunmber ECACC V00083008. 5 The viruses to be recover€ed my be
native viruses, attenuated viruses or- reconbinant viruses. The term
"reconbi nant virus" refers to any virus having inserted into the viral
genone a heterol ogous gene that is not naturally part of the 10 viral
genone. A heterol ogous gene can be a tHBerapeutic gene, a gene coding for
an antigen or a peptide conprising at |east one epitope to induce an

I mune response, an anti sense expression cassette or a ribozyne gene.
Met hods to obtain reconbi nant viruses are known to a person skilled in the -
art. The heterol ogous gene is preferably inserted is into a non-essenti al
regi on of tihe.Mitrhs 6GRABEredoveRNhBETON eiar Led ulrasegineerhe onethed

i nvention, the heterol ogous nucleic acid sequence is insertedat.

natural | y agmurdingg del etthen gireserdf tlﬁ‘éemh@ﬂgeﬁﬁﬁ’é's (& cheggggup}ﬁe

PCT/ EP96/ 02926) . 20 An "attenyated,virus" | Vi i &t i on of
the host orfyRIAPEANIZAESNIQ sml%\c 891 GG T%F‘E‘%ﬁﬁady‘ga%%w%'ﬂ igi%tdfn::tgr%rpar ed
to the non-_attenuat e ' SAHER Bnandattrexriustadd. Vacci ni a
virus is s?%sé'it% %A?q‘ipgﬂ{pea@hééé&%gfamlWS aJrjlgl {I\i‘f\)/A- BN. 25 Poxviruses, such
as Vaccinia virus, are known to exist in two different fornms: poxvirus
attached to cellular nenbranes in the cytoplasm.of ,the ,infected ggl | s
(intracel | ul ar niet Ureeconteaxbred thenwepeahinvAMR e Rt h RV Tged €175

externalized (extrace|lul ar envel oped viri ; i
( Vander pl astchBN VMUQ—OE?MW%‘H%EH Wep%w\t(% p@?&ﬁl"% gr'acPeﬁT3 %Fgﬂéae\llr%@%d'r%
extracel lul ar ,v Lnia Vi : I idftewent poedhdaesnsthel .
Gen. Virol ?? i@%@%éé‘% ’Y]éf%bﬂggf)%%l%ﬁ/ek}g%%ﬁagmﬁg Cj(au;te botpr)l i nfectious

10 subfamily chordopoxvirinae, more preferably of the genera

-

orthopoxvirus, avipoxvirus, capripoxvirus and suipoxvirus. Most
preferably the invention concerns a method for the recovery and
purification of poxviruses selected from the group consisting of Vaccinia
virus, goatpoxvirus, sheeppoxvirus, canarypoxvirus and fowlpoxvirus.
15 Pérticulariy preferred is Vaccinia virus. Examples for vaccinia virus
strains used in the method according to the present invention are the
strains Elstree, Wyeth, Copenhagen, Temple of Heaven, NYCBH,
Western Reserve. The invention is not restricted to those specifically

mentioned vaccinia virus strains but may instead be used with any

N
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20 vaccinia virus strain. A preferred example for a Vaccinia virus strain is —
| the modified Vaccinia virus strain Ankara (MVA). A typical MVA strain is
MVA 575 that has been deposited at the European Collection of Animal
Cell Cultures under the deposition number ECACC V00120707. Most
preferred is MVA-BN or a derivative thereof. MVA-BN has been
25 describad in WO 02/42480 (PCT/EPQO1/13628). Said international
application discloses biological assays allowing to evaluate whether a
MVA strain is MVA-BN or a derivative thereof and methods allowing to
obtain MVA-BN or a derivative thereof. The content of this application is




Hut norphol ogically different since EEV contain an additional 5 |ipoprotein
envel ope. Under normal circunmstances | W particles ar nor e abundant than
EEV, but in the method according to the invention bot%imﬂ%mﬂﬁ particles
can be obtained. The starting materials for the honpgenization step
according to the 10 present invention are cells infected with the
respective poxvirus. The term"infected cells" used to define the starting
material for the honbgenization accordiong to the present invention refers
to intact cells infected with the respective virus, to parts and fragments
of infected cells to which the respective poxvirus is attached or to a

o m xt f i ntact II d.l d/ d | Exanpl es for a part
o g UgER H dBeedreRNts Xéﬁ?m ot Werigiedrieas. oMVl ST LpRE PSS ol

cells to wh ;tlg t T mat eri al
my i so corpar e, AT R I ot o AR el PR P BB

cel lul ar meilelmoalteomaurmlmmE@ACCn\V@@OQBD@lS@” y. 20 I'n order to obtain the
infected cells that are the starting material for the method according to

the present invention eukaryotic cells are infected wth the respective

T | | . i nf [
W tn’the reopelt Ebahune frodueRed, el S relive Mifisean Seatuarsiitoen of

i nfectious rirgsorrBaANERIrLSeqre known to the person skil I ed in the art
for all poxviruses. For WA and vaccinia virus strain El stree an exanple
for thls type of cells are chi cken enbryo fibrobl asts (CEF) (Drexler l .,
Hel l er K n B, Erfle V. and sutter G 0 1 JUN 2006 |l "Hi ghly

at t enuat ed fréﬁ \Yﬁﬁem‘%\a‘ﬁnkﬁpé reprscta asy iviy Usabgvingninsertedkintmey

(i or bS04, B8RSt A0HoRs QPR i Bl v b b4 9
cel I® can be:rahlganmnedAUhQErokb@@@lstg@ﬁ@ caRope atthérBBeutlc gene, a gene
ching for an antigen or a peptide comprising at least one epitope to
induce an immune response, an antisense expression casseite or a
ribozyme gene. Methods to obtain recombinant viruses are known to a
person skilled in the art. The heterologous gene is preferably inserted
15 into a non-essential region of the virus genome. In another preferred
embodiment of the invention, the heterologous nucleic acid sequence is
inserted at a naturally occurring deletion site of the MVA genome
(disclosed in PCT/EP96/02926). |

20 An “attenuated virus” is a virus that upon infection of the host organism
results in a lower mortality and/or morbidity compared to the non-
attenuated parent virus. An example for an attenuated Vaccinia virus is
strain MVA, in particular MVA-575 and MVA-BN.

25 Poxviruses, such as Vaccinia virus, are known to exist in two different
forms: poxvirus attached to cellular membranes in the cytoplasm of the
infected cells (intracellular mature virions (IMV)) and viruses that have

been externalized (extracellular envetoped virions (EEV)) -




5 person skilled in the art. Preferably the CEF cells are cultivated i‘n
serumfree nmediumin stationary flasks or roller bottl % W h cubat i on
preferably takes place 48 to 96 hours at 37 C 2 C For ﬁl |2 tion
poxviruses are preferably used at a nultiplicity of infection (MJ) of
0,05 to 1 TCHD50 and the incubation preferably takes place 48 to 72 10
hours at 37 C 2 C. Progress of infection can be observed by | ooking at
cytopathic effects (CPE), typically apgpearing by significant rounding of
the infected cells. 15 The present invention allows the recovery of
poxviruses, such as Elstree or MVA frominfected cells. By the term

“recovery” .18 eantol oAl (oo ELDGR SFi0R PUSRaRL) Lyeatdon | ove to

di srupt pox s~ ah tach the poxviruses fromthe

cel I ul ar @mpvae’&ﬂhrahvﬂrm @mr@ngldyydbw@m memmmmm’i Extend that
a further 2 pur| cation of the poxvirus becones feasible. Thus, the

product of Ghe. Viret.queeRs)p¥ Sp & 883sIMYoanidnteés ede @élthsmta(‘éf%ﬁr ed to as
'poxvi rus- containi ng honpgenate" in the_present a tion) is a
honogenous bHi KE@ii0 g"i@léédﬂfﬁ(@f’? ﬁﬁ’%gEQ rﬁ?ﬁ'ra'g@tdqpfﬁgagont ai ning only
; | ul 25
m nor amurpgpﬁ%te %@Petlg%é' ePP]to?ﬂnaq trﬁé‘t%n%béq{iﬂ\bﬁlé'ﬂﬂclte% &el | ul ar

menbranes s are cel can be cultivated in

SUSPensi on ettt endie th@ﬁ%&\ﬁdbmeiri ﬁweﬁ&ﬁeﬂ'&ﬁi bycielihgrioetteeihvieption
centrifugation. JUN 2006 12 If the infected cells are nore or |ess intact

adher ent cebbosh tymss sfrmﬂtntle&eahé}a/ebtééﬂedl .e. renoved fromthe culture
vial, before subjecting them to the high-pressure honogenization. Such
met hods are known to the person skilled in the art. Useful techniques are

e, e R Gal s LR A SRRE Ay Seraetarginieies) Tethods
Elefftsba][nr gﬁ}' prgﬁmﬁﬁeﬁﬁ6@@?@%@“5%1@@@@%%%e ecgpediivepporyiru®. Geeach the
term "infected cells” used to define the starting material for the

homogenization according to the present invention refers to intact cells
infected with the respective virus, to parts and fragments o_f infected
cells to which the respective poxvirus is attached or to a mixture of

15 intact celis and lysed/disrupted cells. Examples for a part or a
fragment of infected cells are cell membranes of disrupted/lysed cells
to which the respective poxvirus is attached. The starting material may
also contain free virus particles that are neither attached to cellular

membrane nor located intracellularly. (
A

In order to obtain the infected cells that are the starting material for the
method according to the present invention eukaryotic cells are infected
with the respective poxvirus. The eukaryotic cells are cells that are
susceptible to infection with the respective poxvirus and allow

25 replication and production of infectious virus. Such cells are known to
the person skilled in the art for all poxviruses. For MVA and vaccinia
virus strain Elstree an example for this type of cells are chicken embryo
fibroblasts (CEF) (Drexler ., Heller K., Wahren B., Erfle V. and Sutter G.




tthe culture vessel). If enzynmes are used for this purpose the incubation
time should be controlled, since these enzynes nmay al so damage the to
virus during incubation. In the method according to the @rjeggn'tc%qﬂsventi on
the infected cells, nore specifically the harvested infecte s are
then subjected to a high pressure honogenization step. In the present
specification the 15 term "hi gh pressure honbgeni zation" is sonetines
abbreviated as "HPH'. The hi gh-pressure;jhonogeni zati on has a dual effect.
On the one hand the high-pressure honogeni zation | eads to the disruption
of intact <cells. Thus, the IMWs are freed and becone available for a

- further purific io&ﬁ On the other hand the high-pressure honogenization
" has 20 the el'fi‘tgzha Aaied rpesiieduws inipeAtsiraceaticatesindety hamsteines or

at least thg i.Z | 1< rane-viruys_ aggreqgat.es is reduced.
_ Again, this @lltdr?%pl eﬁlgé%t;géetebﬂﬁl ﬁ%.st E)%W?V%Qf??ﬁg#foq' t P'M§EOUFhe person
~ skilled in thenart trapisf@mhéd andibii mer ¢ Plod®f 785347.
hi gh- pressure honggeniszati on (n%\ﬁi)t@atl\r/g?:e%gr ?u?eBpM%([F) @19?[82@?2{ F’S'Z of
ni cr oor gani s&82). bl celisotanthmtuitRetaksndsr tOB8IIBISSHRGG) to HREH Systens are

based_on the_use of, .high essure to faorc nple through a small fixed
orifice at hﬁ)é%o %Headag Seief t?mfﬁﬁpq&ﬁgez@?qelmezew@V@?d Bbeat abl e
condi tions. ¢ ﬁ?éf'cﬂ i:pt 1 ter el -orifice’ and
"nozzl e" ar eé%gggqfﬁ erc gﬁgﬁ%fﬁmﬁg fL%%Ftho gggﬁEté%ﬁ'lT@@Hgggpﬁi S a
di srupti on hpeaferdbiip tdkes adonssioh®@thopire e rImly +oong] séstif irfiédtich hi gh
pressure chanber/cylinder, (Il) a high pressure piston which noves into

t he chanber/@9XYIFRES arfiPr¢freaielyyudadcateadasltiticityrafdnteckionn MOB of

‘chamber/cyl i 1) ozzlel/j.et throu whj ch t he r content
i's ejected. Q@ E‘?gﬁém soc%{z%ﬁ? ] %%Aémn Péefﬁf%gﬁtt@%leﬁ Br%etlgé]g%ng urf ace
such j@s a pigegrPht 87 wekade ghat preferably has a heat exchange surface

al l owi ng cooling. To

Progress of infection can be observed by looking at cytopathic effects

(CPE), typically appearing by significant rounding of the infected cells.

15 The present invention allows the recovery of poxviruses, such as Elstree
or MVA from infected cells. By the term “recovery” it is meant that the
method of the present invention allows to disrupt poxvirus infected
cells and/or to detach the poxviruses from the cellular membranes to

( which they are usually bound, to such an extend that a further
20 purification of the poxvirus becomes feasible. Thus, the product of the
recovery of poxviruses from infected cells (referred to as “"poxvirus-
containing homogenate” in the present application) is a homogenous
mixture of free poxvirus and cellular detritus containing only minor

amounts of intact, undisrupted cells and virus bound to cellular
25 membranes.

If the infected cells aré cells that can be cultivated in suspension

culture the infected cells can easily be harvested by centrifugation.




col l ect the disrupted chanber content the systemis provided with neans
for collection of the disrupted sanple (ternmed "collectiq chanber™"). A
typi cal high pressure honogenization unit is Basic Z+ fnrpth t Cel

Di sruption Systens (Low March, Daventry, is Northants, NN114SD, “United
Kingdom). In a preferred enbodi nent there are three stages to effect cel

di sruption using the high-pressure honpgeni zation system (lI) A sanple is
i ntroduced into the high pressure cyliﬁger/chanber. Then 20 the pressure in
the cylinder/chanber is built up. To this end the high pressure piston
descends. (11) The piston then forces the sanple through the nozzle at

hi gh speed. s Tﬁ@iﬁfgﬂle@ dd|RNSEmAE dﬂ%ﬁ@gﬁ& ddimenBcergitiasy ehobigh

pressure to one o OW pressure causes di sruption. (I11) The sanple

hits the tasgrarnarted,s. s peaasyadattioa ltie acitoss wihle betwlecsliZBcHegt thexohange
surface. The product then flows into a chanber f% col l ecti or%. L[hee
hydr aul i cs tiostheduBhriessiardhemegsyai@one H ¢ BSOS AR KRN 18 A€ t he end

Gependi hg GEToRR UGS ot e aa Briyags SRS T ie e e & o™
present iny n%mgoé P%p%e%@l?%?raé%ttg,‘ g'hg%w méi'h@ﬂ'@t(@{)%.lfﬁeémﬁgmgw of 0.10

to 0.6 mMmm O. 1 mm preferably in the range of
0.15 to 0. 405hfandtipAving tBesltome vesselpabbeeably’ ©) 00 biectemraim nost

f bl 0. 25 0. 35 Ex I f d di
D 55°" hm ARG (hiestr0S Ths B BSUTES: #e R/N B e At PG T Sider 1 <

t ot i : i 000
bar . 200 1 atop Bue VessEPn e Bvrgn Attt s 20 BAPRGEY IR, even
more pref erafy/siRAdtie 890t rBakd, SRRk Peebaiplied Atk 8ls90daaige e nmost [

10 virus during incubation.

In the method according to the present invention the infected cells,
more specifically the harvested infected cells are then subjected to a
high pressure homogenization step. In the present speciﬁbation the

15 term “high pressure homogenization” is sometimes abbreviated as
“HPH”. The high-pressure homogenization has a dual effect. On the one
hand the high-pressure homogenization leads to the disruption of intact
cells. Thus, the IMVs are freed and become available for a further
purification. On the other hand the high-pressure homogenization has

20 the effect that the poxviruses are detached from cell membranes or at
least that the size of the cell-membrane-virus aggregates is reduced.

Agarin, this simplifies the further purification of the poxvirus.

The person skilled in the art is familiar with the general principrle of

25 high-pressure homogenization (White MD, Marcus D., “Disintegration of
microorganisms”, Adv. Biotechnol. Processes 1988; 8:51-96).
HPH Systems are based on the use of high pressure to force a sample

through a small fixed orifice at high speed under controlled and




15 préeferred pressure is 800 bar. The tenperature of the honpbgenate at the
outl et preferably should not exceed +25 C, and should preferably be bel ow
15 C, nost preferably below 10C. 20 The net hod accor di] q ﬁtﬂm pr esent

i nvention can. be scal ed-up alnost I|inear and can be run elt s batch or
as continuous process. In a batch process each batch of the cells to be
honogeni zed can be 25 subjected to the high pressure honpgeni zati on step
once or several times. Preferably each Ratch is subjected to the

honogeni zation step one to three tinmes, nost preferably only once. 01 JUN
2006 15 The success of the honogeni zation step may preferably be checked by
determ nation of the virus titer (equivalent to the nunber of infectious
virus parti ¢epsatapbasonddiens.Herthenprassest dlesatiptior thatteonsdist” dose

(TCI D50), or, . e form units f th startlng material as 5
defi ned abov@ afl'ﬁg e?f%Pségt‘af%é aB€§'Yt he honogeni zation step.

In other words the VII’US tlter is determ ned before and after the
hi gh- pressure honopgeni zation. The starting material conprises nore or |ess

intact cel | Ihendeart rodtdaeh d:nalghi|sreup¢@rntsa@eiIQ‘fupltl@hgfmﬁQg'ﬂ’%Jdise@ptlmﬁprl si ng
poxvirus particl]es bound to cellular nenbranes. If such a 10 material is
used Yor t h& @6t RiaieTARY sonsistsiad () 2 Aigh Pressurachepibardedindsr &) as | ower

Lhat the todliBh ARESHTe QistoR WtEh TP o na e kRiGHELehE, 1o, are
usual |y cel ltherdHirere¥sé£ e b?@%hr@ﬁnth@%rﬁa\fﬁ&@r% n@'érsgh@gﬁgla in Exanple

2) in which the nunber of infected cells or the nufber o aques is
counted. Sudipzzlefst dmotigh wbictditst Chigronben dostewteis sectedsThievajeatedul t t hat

i's duetoth infection qf a,c by st one virus particle and the
(i infection ofTEATPE 6O er&yséj‘r%ﬁtﬁg t&g%%%’@&?éuéfﬁcgﬁugge%s a piece 0

10 metal that preferably has a heat exchange surface allowing cooling. To
coliect the disrupted chamber content the system is provided with
means for collection of the disrupted sample (termed “collection
chamber”). A typical high pressure homogénization unit is Basic Z+
from Constant Cell Disruption Systems (Low March, Daventry,

15 Northants, NN114SD, United Kingdom),

In a preferred embodiment there are three stages to effect cell
disruption using the high-pressure homogenization system. (1) A
(/ ' sample is introduced into the high pressure cylinder/chamber. Then

20 the pressure in the cylinder/chamber is built up. To this end the high
pressure piston descends. (lI) The piston then forces the sample
th'rough the nozzle at high speed. The rapid transfer of the sample from

- aregion of high pressure to one of low pressure causes cell disruption.

(I The samplé hits the target and is spread radially across the cooled

25 heat exchange surface. The product then flows into a chamber for

collection. The hydraulics is recharged and the cycle continues.




bound to cellular nenbranes. After the high-pressure honogeni zation the
poxvi ruses becone detached fromthe cellul ar menbranesuggd/or 20 the size
of cell nenbrane-virus aggregates is significantly red dJUNW2H06h | eads to
a larger nunmber of smaller aggregates. If this material is wused for the
determnation of the titer the obtained results are higher, even if the
actual anount of infectious virus particles has not changed. Thus, the
success of the honopgenization is preferably reflected by at 25 | east an
equal or higher TCID50/m ("TC D' is the abbreviation of "tissue culture

i nfecti ous dose") of the honbgenate conpared to the starting material. In

th I ti it h in d i | - : b
ot erm ned. ARTieFACt Vot BrogRs Himpiees i ne ot Bte 1S GAMBHLE 1YAlecene of
t he hi gh-pr re.: eni i qz\g,tn%rrrinedb el ectron ni croscopy.
For flu?t hgrg@ﬁ%pﬁa{:{g%hBkégﬁ%@{éagﬁgggﬁ/gmgehate IS }s/ubj ected to at feag%/

one purification step to obtain a poxvirus-enriched fraction. In

particular, these steps can be carried out for a vaccinja virus, containing
homogenat e Fér the racavanentipaxticuses eaeerdogitpyhergseak IVENAIoNh&s. 10 The

ificati t ' li_a,. be .- t t | [ ; |
Cuicr 65 cushPEHE KNSRI BALs AUBREIe e o et PEERT T 0gRey o S0 A8
gradients) o LLENRALS 1o olog AN GFeferdbly 3dnEIEAGEIAN, 16 to 0.4Goin, Stand.

(1976) 4, 2 alr nski , Bankovski, A. "and Korbecki, M, Acta
Virol. (1977)2015 230 Ae4-moe) prefeuhbivadial tabidm niws, gnosk pseferably

filtration using a nenbrane with a pore size bigger fhan,500_k ut
equal or snm@l2BMmEhtn0@anpm ﬁxamﬁiéﬁﬁ%”@ﬁt&fﬁf%ﬁgéﬁwgiff af%D?P'g change,
Q%gr ophobi crri]rr}]taerqg(bt.'égrrlﬁms.i ze exclusion or a conbination) (Hedstrbm K G (/

10
The pressure in the pressure chamber/cylinder is set to a value in the

range of 200 to 1000 bar, preferably 400 to 1000 bar, 200 to 800 bar,
more preferably 400 to 800 bar, 600 to 1000 bar, even more
preferably 600 to 900 bar, most preferably 700 to 900 bar. The most

15 preferred pressure is 800 bar.

The temperature of the homogenate at the outiet preferably should not

exceed +25 °C, and should preferably be below 15 °C, most preferably

below 10°C. ‘ (x
20

The method according to the present invention can be scaled-up almost

linear and can be run either as batch or as continuous process.

In a batch process each batch of the cells to be homogenized can be
25 subjected to the high pressure homogenization step once or several
times. Preferably each batch is subjected to the homogenization step

one to three times, most preferably only once.




20 Lindberg, U., Z Imun. Forsch. 1969 137:421 - 430; Stickl, H, Korb,
W and Hochstein-Mntzel, V., Zbl. Bakt., |. Abt. Oig. Q(é?f& 215, 38 -
50) or a conbinration of all of the above (Masuda, N., Ef | 2806 and
Gove, D A, J. Bacteriol. (1981), 147(3), 1095.1104). 25 Any ot her
purification methods known to the person skilled in the art are also
within the scope of the present invention. 0 1 JUN 2006 17 C) Preferably
the purification step is an ultrafiltratjion step. Mst preferably the
ultrafiltration is a cross-flow filtration. The principle of cross-flow
filtration is known to the person skilled in the art. See, e.g., Richards,

~ GP. and Goldmntz, D., J. Virol. Methods (1982), 4(3), pages 5
147. 153: " Eval hRisVeeesst obther besdgeanization shep omait pretieiahe beatheekeddmt i on of
pol i oviruses_ from.i nocul ated oyst tj ssue hoppgenates”. Al t hough one

_ purificati ond%tteg'g”ﬂ?%ﬂ? Oggﬁgd’f' qscﬁéﬁ"ftget%”%@ﬂpf% BYBYRRr of defgciieRent s f or
bi ophar maceujifabaPlARYC hfeaduiBaQs B R lsidieuRlavhrddidRMdaned
purification steps can be co |ned In order to obtalin an "even nore pure

product. | n ¢THdDegs tor ol etjee fedmémnd adi tseimtfu)hsf therssarting hfdteasi#n step is a
Cross, flowf'_lé{;gbi on fo]lowed by at |east one columm chromat ography

step.’15 !\/bs“?e-ﬂﬁ 816‘?@‘“'[41@‘ i UWHEERI oRbaibgHBey thedpmegenirakisahange or
'y cezo dri oc et none! wPrF B8NPI e 5B Bl e el e i n”
the art (Dayhigh-grubsafe MokebganzMionMrhBadsrtifng Mutead| 86 'r@besﬁg§e1995) !
38, Humana Press, Cryopreservation and freeze-drying protocols”™). The
invention fuPtless istanderalls ane apmthier highe peircdradgé ohtdrigeraganegates t he
( poxvi rus-congai ni ng%@%’ﬂgtpear 1A B8 ot i TEt ad f O e 1f such a
10 material is used for the determination of the viral titer the obtained
titer is lower than the actual number of infectious particies. This is due
to the fact that the test systems used for the determination of the viral
titer are usually cell culture systems (such as the system as disclosed
in Example 2) in which the number of infected cells or the nhumber of
15 plagues is counted. Such a system can not distinguish between a
positive result that is due to the infection of a cell by just one virus
particle and the infection of cells e.g. by a large aggregate of viruses
bound to cellular membranes. After the high-pressure homogenization
C%‘ the poxviruses become detached from the cellular membranes and/or
20 the size of cell membrane-virus aggregates is significantly reduced,
which leads to a larger number of smaller aggregates. If this material is
used for the determination of the titer the obtained results are higher,
even if the actual amount of infectious virus particles has not changed.
Thus, the success of the homogenization is preferably reflected by at
25 least an equal or higher TClDse/ml ("TCID” is the abbreviation of
“tissue culture infectious dose"”) of the homogenate compared to the
starting material. In the example section it is shown in detail how the

TCIDso/ml value can be determined. Alternatively, the quality and the



25 recovery of poxviruses according to the present invention, i.e. the '
met hod that conprises the step of subjecting the infect 1QEJN 208 hi gh-
pressuré honogeni zation. In particular the invention concerns the

poxvi rus-enriched fraction obtained by the recovery/purification 01 JUN
2006 18 nethod according to the present invention, i.e. the nethod in which
the poxvirus-containing honobgenate obtained by HPH is subjected to at

| east one purification step. The poxvirl@s may be any poxvirus as defined
above. In particular the poxvirus according to the present inventionis a
vaccinia virus as, such any strains that are suitable for wvaccination, in

particular strain El.str fi o) 1 } i t
preferably Weﬁﬁ OEF'Itﬁ% @gQﬁrF gg ceo?ﬁﬁoﬁ%ﬁgiﬁbﬁ”oggﬁ? ed%%?e?@
poxvi r us- engiched d-fsagpion obtained by a process according to the

present invention FErﬁat conprises a HPH step is characterized by a very
hi gh free-1 W poxvirus to EEV poxvirus ratio. The term"free MW" is used

for 1 Ws that have been detached fromthe cellular nenbr ter, before
o qur g, GF6F dethenPaiNEABOn he QLeaMEs homiarahars HERSRas Tt L

further pur| st 35 4al fadksbel ah PERGRsSES,fRhctheaprionart on of

poxviruses Aprise e Infected cells as well as

the cul tureg%ﬁﬂ'ﬁé’&l%@,tﬁ[éfse sﬁ@bé’%antﬂﬂ?cét@d iong fomb ericalnie eiprsi ses | W
0

poxvi ruses ntained 1n the infected cells as well as EEV poxviruses which

are mainly fountaning hbmogsopty ifdt amintemdedkadwithasthgdy S8 VB ™Psr upt i on

of cells and the 20 subsequent honogeni zation (e.g. by using ultrasound) do
not as effiVdi¥éntly disrupt the cells and/or detach the | W poxviruses from
cellular debris as high pressure honogeni zation. In other words nost of Fa
the W remain bound to cellular nenbranes and debris. Thus, the ratio of*™ ~’

free d W to 1BRVh St stdaihten aliiecarebbod according to the present 25
vention. I_n égtechnceénht(r)i?ug;tligr?(:.lgt. L%?t?gurs]Sc;ohsleSCLrlsat'}[iIogs)dgregoﬂg%u%ﬂ%-nge
flow ultracentrifugation (sucrose gradients) (Hilfenhaus, J., Kéhler,
R. and Gruschkau, H., J. Biol. Stand. (1976) 4, 285-293;
Madalinski, W., Bankovski, A. and Korbecki, M., Acta Virol. (1977}
15 21, 104-108),
- UWrafiltration (e.g. cross-flow filtration using a membrane with a
pore size bigger than 500 kDa, but equal or smaller than 0,1 pm),
- column chromatography (e.g. ion exchange, hydrophobic
interaction, size exclusion or a combination) (Hedstrom, K.G. and (\
20 Lindberg, U., Z. immun. Forsch. 1969 137:421 — 430; Stick!, H., -
_ Korb, W. and Hochstein-Mintzel, V., Zbl. Bakt., I. Abt. Orig. (1970),
215,38 -50) or
- acombination of all of the above (Masuda, N., Eflen, R.P. and Grove,
D.A., J. Bacteriol. (1981), 147(3), 1095-1104).
25 Any other purification methods known to the person skilled in the art

are also within the scope of the present invention.




significantly during the further purification steps since the cellular

debris to which IM/s are still bound is usually renoved. In contrast to

the known recovery nethods for poxviruses the recovery@ﬁbgjmpzmordi ng O

1 JUN 2006 19 to the present invention results in a very effective

di sruption of the infected cells and the IMWs are very effectively

detached fromthe cell nenbranes. Thus, the overall anount of free | Ws

that become available for further purifj,cation is higher than for the

met hods known in the prior 5 art and consequently also the ratio of free

| W to EEV poxviruses is higher. The poxvirus-containi ng honogenate and/ or
. the poxvi rus-enfri ched fraction obtained by the nmethod according to the

present i nvehf§8rAkly e theo niwéfication wiemi mesan | ultrb8ltpation r giersomiastni ng

honobgenate a he, poxyirus-enriched fraction conprise unnodified
) poxv?r uses o@%gg{aegmgpgdu%@ﬁ?ﬁ%}s @uEFPSSaQOWJHEﬁaﬁirC%-vTh%@rm[dEnef
El stree or MWhssi i Si i.nAaf i I XML rus
i nfections. E. s-s ﬂe?vg:/ial%gﬁggn!?gfrﬁlﬁg\tﬁg%gééggg %ﬁm?ﬁ qﬁ%eaorgl #ﬁ%— i ched

fraction thaRichengsiGds amd Galtmintz,Uses. Meh MetiédR TORE) ﬂkBgepéges'WA, in
partigul ar Ni/A?%@g qe ﬁsed as a vaccine %?_ai nst  small pc’)x I hfections. C
20 1f7the poxdf i3 co¥i HARCRL R RsREnHew fHiation teshnisuesiarextieutiorheld

fracti i i i d
et or of ogous” oS FPH E TR G RS Romonates and or the

poxvirus-enriched fraction can further be used to vaccinate ani mals

i ncl udi ng huHan bei ngs agai nst the protein expressed by the 25 heterol ogous
gene(s). ForAHRAUEH &t RUIrdicadiora stem enight bdesupioieht 4s-eest Qé?bi@gory

honogenat e : virus-enriched fraction obtai ned by the nméthod
(a’cco?di ng 0 W@% 57 lopHarmaceu ical products, two or more of the above
10 mentioned purification steps can be combined in order to obtain an
even more pure product,

In the most preferred embodiment the first purification step is a cross-
flow-filtration followed by at least one column chromatography step.

15 Most preferably the column chromatography step is ion exchange or
hydrophobic interaction.

| The obtained virus enriched fraction is optionally freeze-dried. Methods
C\? of freeze-drying are known to the person skilled in the art (Day J. and
20 McLellan M., Methods in Molecular Biology (1995), 38, Humana Press,
“Cryopreservation and freeze-drying protocols”).

The invention further concerns the poxvirus-enriched fraction and/or
the poxvirus-containing h-omogenate obtained by the method for

25 recovery of poxviruses according to the present invention, i.e, the
method that comprises the step of subjecting the infected cells to high-
pressure homogenizafcion. In particular the invention concerns the

poxvirus-enriched fraction obtained by the recovery/purification




20 to the present invention are converted into a phy5|olog|cally acceptable
form This can be done based on the experience in the QU% %@g '
poxvi rus vacci nes used for vaccination agai nst snallpox (as i bed by
Stickl, H eta]. [1974] Dtsch. ned. Wschr. 99, 2386.2392). For exanple, s

t he poxvi rus-contai ni ng honogenate and/ or the poxvirus -enriched fraction
are stored at -80C with a titer of 5x108 TCID50 /m formulated in about
10mM Tris, 140 mM NaC pH 7.4. For thelpreparation of vaccine shots, e.g.,
103-109 TCI D50 of the virus are |lyophilized in phosphate-buffered saline
(PBS) in the presence of 2% peptone and 1% 10 human al bum n in an anpoul e,

preferably &gl G aopey ggt@te%%g YRl o 1% MREGHhBM GRS irfieh the

produced by e VIrus 1n a rul ation. This

formulation Sﬁnrnfs‘)e@ﬁ\ﬂaﬂmﬁg%m% Bhandldbtdines tsueRH rssumienidcbto adext ran.
Pne ac pol y

sugar, glyc ose o |ny pyrrolidone or other additives such
as anti oxi draksone puréidatgasstest dlvid pwmmma;&abemrmwams proteins (e.g.
human serum al bum n) suitable for in vivo admnistrat Bﬁefef%pl cal virus

cont ai ni ng fekined aboss. KuPaEIIWar §he PPewses aHep APES
Tris-buff Sr Wgngp is angHCéﬁfﬂ \?594 ésD?&(éﬁ %ﬂgts(twgﬁtﬂgpare 400Q@)e 4P 9/ |

Sucr ose, assi um sal't nonohydrate pH 7. 4.

The gl ass amhsnbﬁ Frhﬁﬁ'rt&ﬁﬁéﬁ@tr%% E[Eir@@@rbﬁc@tfmdefhdmhmeﬂnuﬂc and room
tenperature for several nonths. However, as long as no need exists the

anmpoul e i s stkas] mpsepesfabdlylyddVAdsiNer atures bel ow - 20C. For vacci nation
the Iyophilized or freeze-dried product can be dissolved 25 in 0.1 to 0.5
m of an aqueous solution, preferably physiological saline or Tris buffer,

and 211 SURE S SIS SRR BAdoknke LABPAY e boRarsRcarEReal LY, | (0
practj tionekracting JMeReef brepraicsts atésnting he tdegresntt inhention thBN 2006 21
comprises a HPH step is characterized by a very high free-IMV poxvirus
to EEV poxvirus ratio. The term “free IMV" is used for IMVs that have
been detached from the cellular membranes after, before or during
disruption of the infected cells and that therefore can be further purified.
15 In all industrial processes for the preparation of poxviruses the starting
material comprises the infected cells as well as the culture supernatant.
Thus, the starting material comprises IMV poxviruses contained in the
~ infected cells as well as EEV poxviruses which are mainly found in the
supernatant. The known methods for the disruption of cells and the {\
20 subsequent homogenization (e.g. by using ultrasound) do not as —
efficiently disrupt the cells and/or detach the IMV poxviruses from
cellular debris as high pressure homogenization. In other words most of
the IMV remain bbund to cellular membranes and debris. Thus, the ratio
of free IMV to EEV is lower than in the method according to the present
25 invention. In the method using ultrasound this ratio does not change
significantly during the further purification steps since the cellular debris
to which IMVs are still bound is usually removed. In contrast to the

known recovery methods for poxviruses the recovery method according




nunber of adm nistrations can be optim zed by those skilled in the art in
a krniown manner. Most preferred for poxvirus vectors is subcutaneous or

intramuscul ar administration. 5 The invention further r%qt Sﬁﬁg@ﬂﬁ nmet hod
i a

i Y

C

for the vaccination of animals including humans conpri sTng ting an
animal, including a human, in need thereof with a poxvirus-containing
honogenate or a poxvirus-enriched fraction obtained by the nethod
according to the present invention. 10 jsummary of the invention The
invention inter alia conprises the followng, alone or - in conbination:
15 Method for the recovery of poxvirus frominfected cells conprising the

. step of subj i the infected cells to a high-pressure honogenization to

-~ obtain a poggﬁﬁq&gﬂ(‘?&ﬁ?gir\’fﬁﬂ OHJ%@‘&%&F@.V%}Y q@’%ﬁhwd@gu%@v@f&mr acterized
in that thej } ! NSLStin f

. ort hopoxvi rdggswé(ﬂa\%?g%%\???bgggmséf%@ i?ﬁ&%cggv%ﬁﬁ%ectggﬁﬁ&r 5&\?6?19?&5 Met hod
as above chanetilzeneedThus,tthatovenel PEAYIRUSS irSe FAVEES B ECHAE LS aRE Or oup

consi sting 3f ¥a%6inia,virus,,goatpOXV|rus, sheeppoxvi rus, canarypoxvirus
and fow poxVPT i41B8" BURifiogiien 2 highardhaasiontoy siethed aknewnzedhe pridrat t he

vaccifiia vir i i fi vaccinia vir st Al ara (MA), in
partifgul ar I\%Xagﬁ :V\AE ighefqugtly@il%ootlﬁ [e ﬁ’ﬁ’ﬁ@rl C&C@%@@@% B8 1S5 Met hod as
above charadfighezed in that the poxvirus is a reconbinant pox virus.

Met hod as aboye characterized in that the high-pressure

The poxvirus-containing homogenate and/or the poxvirus-enriched
fraction obtained by the method according to the present invention are
10 useful as vaccines.

If the poxvirus-containing homogenate and/or the poxvirus-enriched
fraction comprise unmodified poxviruses or attenuated poxvifuses, such
as vaccinia virus strains Elstree or MVA, it can be used for vaccination
15 against poxvirus infections. E.g. a virus containing homogenate and/or
the virus-enriched fraction that comprises vaccinia viruses such as strain

Elstree or MVA, in particular MVA-BN can be used as a vaccine against
smallpox infections.

I the poxvirus-containing homogenate and/or the poxvirus-enriched
fraction comprises a poxvirus that contains and expresses one or more
heterologous gene(s) the poxvirus-containing homogenate and/or the
poxvirus-enriched fraction can further be used to vaccinate animals

including human beings against the protein expressed by the
25 heterologous gene(s).

For the preparation of a vaccine, the poxvirus-containing homogenate

and/or the poxvirus-enriched fraction obtained by the method according




honogeni zation is carried out by putting the infected cells into a high 10-
pressure chanber, increasing the pressure in the chanbelg nMjﬁﬁﬁi ng the

i nfected cells through a nozzle. Method as above characteri that the -
pressure in the chanber is increased to a value in the range of 200 to
1000 bar. 15 Method as above characterized in that the nozzle has a
dianeter in the range of 0.10 to 0.6 nm Method as above characterized in
that the poxvirus-containing 20 honogedéte is subjected to at |east one
purification step to obtain a poxvirus-enriched fraction. 25 Method as
above characterized in that the at | east one purification step is an

ltrafiltrati tep., . ' bigatihadccepabl :
i trafi | 1y o Or mece NGl B SRRV eI a1V ST 3006 25 Mot hod as above

characteri i bB ddie BA9SS ofl the-dvipktieate om the @penaraidiPane is used
t hat has azrggrpéms?lk?génbi gger than 500 kDa but equal mal | e .

o t 0.1
Met hod as a;b@%ﬁ%h@catrﬂeeruﬂhfdrwmhmatblfbé%[iéhﬁm%lD%Ir’ie(séélq[?’sgg'iblet i on "
t.| t I h hy st ' [ &yosk
char act er i 26HCKinFt Rae! LG/ BbLAFabd 5w ITHIE: Sanean a2 2horogorarBgr -
oxvirus-enyiched. fraction.is. f e lq i & s crricriend
Iﬁo)r(n\;léeﬁate | B%y%qsﬁ%oﬁwgﬁlﬁlﬁé Qgﬁlﬁéﬁﬂghﬁ@g@g}ﬁgﬁwﬂyag met hod gg def i ned

above. POXV}kugs g o aighkAGth@IaeRihes dtermubd HAfsT G P oé MIdOfRETREN Nas

above 15 as vacci ne. _ _
2bout 10mM Tris, 140 mM NaCl pH 7.4. For the preparation of vaccine

shots, e.g., 103’-109 TCiDgq of the virus are lyophilized in
phosphate-buffered saline (PBS) in the presence of 2% peptone and 1%

10 human albumin in an ampoule, preferably a glass ampouie. Alternatively,

i,

the vaccine shots can be produced by stepwise freeze-drying of the virus
in a formulation. This formulation can contain additional additives such
as mannitol, dextran, sugar, glycine, lactose or polyvinylpyrrolidone or
other additives such as antioxidants or inert gas, stabilizers or

15 recombinant proteins (e.g. human serum albumin) suitable for invivo
administration. A typical virus containing formulation suitable for freeze-
drying comprises 10 mM Tris-buffer, 140 mM NaCl, 18.9 g/I Dextran
(MW 36000 - 40000), 45 g/1 Sucrose, 0.108 g/ L-glutamic acid mono
potassium saft monohydrate pH 7.4. The glass ampoule is then sealed

20 and can be stored between 4°C and room temperature for severat
mﬁnths. However, as long as no need exists the ampoule is stored

preferably at temperatures below -20°C.

For vaccination the lyophilized or freeze-dried product can be dissolved
25 in 0.1 t0 0.5 m! of an aqueous solution, preferably physiological saline or
Ttis buffer, and administered either systemically or locally, i.e.
parenterally, intramuscularly or by any other path of administration know
to the skilied practitioner. The mode of administration, the dose and the




Use of' the poxvirus-containing honpgenat e or poxvirus-enriched fraction as
above for the preparation of a vaccine. 20 Method for the vaccination of an
animal, including a human, in need thereof characterlzeg zgﬁ

adnini stration of a poxvi rus-contai ning honogenate or pOXVI riched
fraction or a vaccine as defined above to the aninmal body. 25 01 JUN 2006
24 Figure legends Figure 1. CEF cells infected with MVA-BN were subjected
to a freezing- thawing cycle to obtain &jvirus-cell suspension. The virus
titer of the 5 suspension was determ ned as described in exanple 2 w thout
further purification of the cell-virus-suspension ("0-value"). The
virus-cel | - suspensi,on was subjected to a honogeni zati on net hod known from

* the prior AMYMREr GEeRGInIStraimean bSd?ﬂtfmé?reG)b}OFhQS@ siléedh snisgemitiat i on

Eeanpl e 1. 19 DA RERRCeE B REP s BB oM heavibh VB a Mo e e o haa 2

" dianeter of Bt2moseuldt athenrReatn.t he honmpgeni zation step the virus titer
was again determ ned. 01 JUN 2006 25 Exanpl e(s) The fol |l ow ng exanpl e(s)
will further illustrate the present invention. It w1l be well understood

by a person Ll ed.in art that, the provi exanpl e(s) in no way ma
bg i nterpret ?Eén?]ve&t%%qrﬁ&?r g etssto[:ﬁéng fj atBPIVlaW”@F'OE”I‘Féf FrHEHAS | oéy g

provi ded by iHeidih %ahg‘é%’f‘ﬁ[?r‘?g'm?gnto%h%t: 3”%';1%% ‘”Wgh or essur e

Honogeni zati on of poxvirus-cel y usi
honmogeni zer human, in need thereof with a poxvirus- contammg homogenate or a

poxvirus-enriched fraction obtained by the method according to the
present invention,
10

Summiary of the invention

The invention inter alia comprises the following, alone or "in
combination:

15
Method for the recovery of poxvirus from infected cells comprising the
step of subjecting the infected cells to a high-pressure homogenization
to obtain a poxvirus-containing homogenate.

20 Method as above characterized in that the poxvirus is selected from the

group consisting of orthopoxviruses, avipoxviruses, suipoxviruses and
capripoxviruses

Method as above characterized in that the poxvirus is selected from the
25 group consisting of vaccinia virus, goatpoxvirus, sheeppoxvirus,
canarypoxvirus and fowlpoxvirus




Chi cken enbryo fibroblasts (CEF) cultivated in roller flasks have beeh ‘
infected with MVA- BN (ECACC V00083008). The infected ceg s nﬁ @ subj ect ed
to freezing and thawing to obtain a virus-cell -suspen oF, 1408 Basic z+ -
honogeni zer from Constant Cell Disruption Systens (Low March, Daventry,
Nort hants, NN114SD , United Kingdom was |oaded wth 50 m of the crude
virus-cell -suspension for each run. In order to identify the optinal
honogeni zati on conditions nozzle dianmeters in the 20 range of 0.18 to 0.40
nm and pressures in the range of 200 to 1000 bar were tested. The crude
suspensi on was subjected to the high pressure honpgenization one, two or

th t The h q or
mnuf act ur SMEUTHE 85 GPRY B saRGAC BT ek Tmitehoaenae kA D e o g the
tit 25 d d £ th f ound
tlhater| 2? di ‘é@{gﬁ@l% %]%thelﬁﬁ@@ g\%\/é\%ﬁn Ph &Il A2 5 B ivg ewas foun

han ve no positive influence on the

honogeni Zatd@ﬁoQﬁéH'ﬁLﬁanE@AU@V@@OEJ@@% 26 nozzl e dianmeters of 0.18
mm 0.25 nmand 0.35 mmthe best results were obtained by subjecting the

virus-cell suspension once to a pressure of 800 bar. At these conditions
no maj or dlfferen terns o er, have b : r ombiRgnfet hod
accordi ng t tlathed @ls(%t@’{@ QWQH%?T&?MJEQ%J@%[S t'ﬁ‘%ﬁ'egq’g?r@ct flow t hrough
ul t rasound bgg& rngnt known fromthe prior art. The results are summri zed
in figure 1! Erb‘ fed to the ultrasound treatnment the nethod according to

the present invention resulted in a to hi gher virus titer and a better

honogeneity of the suspension, so that it ré%oe sui table for further
downst r eam phetbessisnahovExeaiasterizad i é‘ﬂ@t)*rheo‘f‘ Bf§5%d®vaccinia Virus

Ankara (WA%omogemzatlon is carried out by putting the infected cells into a high (
i0 pressure chamber, increasing the pressure in the chamber and ejecting

the infected cells through a nozzle.

Method as above characterized in that the pressure in the chamber is

increased to a value in the range of 200 to 1000 bar.

15
Method as above characterized in that the nozzle has a diameter in the

range of 0.10 to 0.6 mm.

Method as above characterized in that the poxvirus-containing C\ :
20 homogenate is subjected to at east one purification step to obtain a i

poxvirus-enriched fraction.

Method as above characterized in that the at least one purification step
is an ultrafiltration step.

25 ,
Method as above characterized in that the ultrafiltration is a cross-ﬂo_w-

filtration.




15 The titration of Modified Vaccinia virus Ankara (MVA) is perforned in a
TCI D50- based assay using 10-fold dilutions in a 96-well format. At the
endpoi nt of the assay, infected cells are visualised uswom anti -
vaccinia virus anti body and an appropriate staining sol Ut N 2606>- 3 day
old primary CEF (chicken enbryo fibroblasts) cells are diluted to 1 x 105
cells/mM in 7% RPM. 10 fold dilutions are done with 8 replicates per
dilution. Followi ng dilution, 100 pi ar eBseeded per well of 96-well
plates. Cells are then incubated over ni'ght at 37C and 5% CO2. 25 Dilutions
of the virus containing solutions are made in 10-fold steps (10.1 to 10-12
as appropriate) using RPM w thout fetal calf serum Then, 100 | of every
" virus sanpl eVpthefiasdbayetdiwractdrizsshiratinitrig veldrsss-0dwdi 2065133 Jhe

96-wel | - pl at i ncubat t 37Cwith 5% C02 for 5 days to allow
_infection anrﬁg\';‘?t?%neriédﬁe@:ﬁlagrhasf%lﬂ%ea?ﬂ%e biggendban ngafttL@requ@ﬂ ection
~with a vaccigh gmglieHshgRect fig, 5 antibody. For the detection of the

speci fic anti body, a horseradi sh peroxidase (HRP) coupl ed secondary

antibody is used. The MVA specific antibody is an anti-vaccinia virus

anti body, raghbit polyclonal, 119G fraction (Quartett, Berlin, Gernmany
#9503 2057) . ?h@‘géécﬁcfiﬂ%[ﬁyﬁhaéﬁﬁ aigd insthitsubsebient tegaottr-dilthat oriRP

coupl ed goat ( .Mannhei m.. Ger many, . # WA011). The

col our reactqtgﬁgiggbﬂg?ror!@]‘g‘a Aj{&%ﬁ%@gf@l?ﬁé %O&%%ﬁﬁ'%dgé%%i ques. Every well

with cells that are positive in the colour reaction is marked as positive

for the calculation of the TCID50 15 The titre is calculated by using the

formul a of dfjeHhemas(atiovernharkaterimed r2ihatBeeaisteirald p@ssaYs-SaiaIRRer s are
('kept const a the follow ng si np.l ihfi ed formula is used: a+l, 5+x" +xU +x°

Virus ti treﬁ%P%%Ba‘i%Pﬁ PExvipugegrighgd fraction is freeze-dried

10
Poxvirus-containing hormogenate or poxvirus-enriched fraction obtained
by a method as defined above.
Poxvirus-containing homogenate or poxvirus-enriched fraction as above

15 as vaccine,
Use of the poxvirus-containing homogenate or poxvirus-enriched
fraction as above for the preparation of a vaccine.

T 20 Method for the vaccination of an animal, including a human, in need

thereof characterized by the administration of a poxvirus-containing

hqmogenate or poxvirus-enriched fraction or a vaccine as defined above
to the animal body.

25




a = dilution factor of last colum, in which all eight wells are 20 : .
positive xa= nunber of positive wells in colum aid ng nunber of positive
wells in colum a+2 xc = nunber of positive wells in ﬁuﬁMMgm 01 JUN
2006 Applicant's or agent's file reference nunber BN 42 PCT International
application No. | ND CATI ONS RELATI NG TO A DEPCSI TED M CROORGANI SM ( PCT Rul e
13bis) A The indications nmade bel ow rel at et ot hem croorgani sntreferred to in
t he description on page 9 ,line 20-22 B4 | DENTI FI CATI ONOFDEPCSI T

Furt herdeposits areidentifiedonan additional sheet ™~ Nane of depositary
institution Public Health Laboratory Services Centre for Applied

M cr obi ol ogy & Research Address oﬁdepositar institution (including postal
code and country) Porton Down Salié%Hﬁ%hegﬁﬁgsOJG Uni t ed Ki ngdom

Dat eof deposi t Accessi onNunber January 27, 199494012707 C. ADDI TI ONAL

| NDI CATI ONS( | eave bl ank ifnot applicable) This information is continued on
an addi ti ongloFRECICHT chifs FeePRE with RIVA-Bisiveratedjcstatias 4 éreskindy such
action is possible and to the extent that it is |legally perm ssabl e under
the | aw of thawihesiyghatedbSiata virus-dedl suspeesien thayirasshiay & e t he

[ ndependent SRPOITON iFuasisT AHRER An Seca TREd &) VM o2 URHoLegFERH  on, °"
At al i an RUBCAl PR SR PP B P O TR T S S8R 530 5) ana
general |y sisisbafisiBh @ssé@bisctad & ashombgndizativor mabodtkreawdésigriaeed
Sate prior art by using ultrasound (“Sonifier") or to the homogenization
miethod according to the present invention (“HPH") as described in
10 Example 1. In the HPH step the pressure was 800 bar and the nozzle

had a diameter of 0.25 mm. At the end of the homogenization step the

I

virus titer was again determined.




D. DESI GNATED STATES FOR WHI CH | NDI CATI ONS ARE MADE (f the indications are
not forall designated States) E. SEPA32AT FFURNI S| | | NGﬂgF | NDI CATI ONS

{1 eave bl ank ifnotapplicable) The indications |i sted be V\dﬁfﬂz&ﬂﬁe
subnmtted to the International Bureau later (specify the general nature of
the indications e.g.. "Accession Number of Deposit") For receiving Ofice
use only This sheet was received with the international application For

I ntemational Bureau use only » This sheet was received by the International
Bureau on: Authorized officer 28 01 JUN%206 29 9 JUN 2006 9 | NTERNATI ONAL
FORM  Anton Mayr Bockneyrstrasse 9 8D992 Munchen German | OF DEPCSI TOR
J RECEIPT IN THE CASE OF AN ORI G NAL DEPOSI T |ssyeq pursuant to Rule 7.1
“ by the | NTERNATI ONAL DEPGCSI TARY AUIE—ﬁ?h'FE}(egskldent ified at the bottom of
this page 1. | DENTIFI CATION OF THE M | SM

The following example(s) will further illustrate the present invention. It

will be well understood by a person skilled in the art that the provided

5 example(s) in no way may be interpreted in a way that limits the
applicability of the technology provided by the present invention to this
example(s).

Example 1: Homogenization of poxvirus-cell-suspensions by using a
10 high pressure homogenizer

Chicken embryo fibroblasts (CEF) cultivated in roller flasks have been
infected with MVA.BN (ECACC VO0083008). The infected cells were

subjected to freezing and thawing to obtain a virus-cell-suspension.

15

A Basic Z+ homogenizer from Constant Cell Disruption Systems (Low
March, Daventry, Northants, NN114SD, United Kingdom) was loaded
with 50 ml of the crude virus-cell-suspension for each run. In order to
(\ ’ identifytthe optimal homogenization conditions nozzle diameters in the
/ 20 range of 0.18 to 0.40 mm and pressures in the range of 200 to 1000
- bar were tested. The crude suspension was subjected to the high
pressure homogenization one, two or three times. The homogenizer
was used according to the instructions of the manufacturer. The

evaluation of the method was executed by monitoring the titer as
25 described in example 2.

In preliminary studies it was found that jet diameters larger than 0.4

mm have no positive influence on the homogenization results. With the




Identification reference given by theAccession nunber given by the

DEPOSI TOR: | NTERNATI ONAL DEPOCSI TARY AUTHORI TY: Vacci ni avg#s”@ rain
MVAV94012707 I1.. SCIENTIFI C DESCRI PTI ON ANDY OR PROPGCSE] bc

DESI GNATI ON The m croorgani smidentified under | above was acconpani ed by;
a scientific description a proposed taxonom c designation (Mark with a

cross where applicable) 111. RECEIPT AND ACCEPTANCE accepts the
m croorgani smidentified under | above?¢é This International Depositary Auth
city sit)l 27/1994l d i i epo which was received by it onna g (date of the

or I'V. RECEI PT OF REQUEST FOR CONVERSI ON The m croorgani smidentified under
| above was received by thi nt er nat A [Ei=C] [ anggat e of
the origi ndlozé@pgﬁr@ﬁteg%@?ﬁllngt t%grc}@lﬁbgrﬁpq?s% h‘}’mAfHé‘Pébi Yo

he original deposit to a

deposit under, .t p egelved|byukbeapicddatencd tecei pt of
request forW%rﬁnQ)gF%il”‘gg) ..ﬁﬁé@%?%ﬁﬁﬁpw TARE AUTHORI TY' Nane: Dr A

Doyl eSi gnatrfwe@é@ae S SOBIRENES thebavonditidrs poweajor ¢liffepereed it tetias of
| nternational Depositary ECACC, CAMRAuthority or o authorized official(s):
Port on Dowrtitddreesdieen observed.
5
The method according to the present invention was compared to the
direct flow-through ultrasound treatment known from the prior art. The
results are summarized in figure 1. Compared to the ultrasound
treatment the method according to the present invention resulted in a 4
10 higher virus titer and a better homogeneity of the suspension, so that it

is more suitable for further downstream processing.
Example 2: Titration of Modified Vaccinia Virus Ankara (MVA)

i5 The titration of Modified Vaccinia virus Ankara (MVA) is performed in a
TCIDgo-based assay using 10-fold dilutions in a 96-well format.
At the endpoint of the assay, infected cells are visualised using an anti-

vaccinia virus antibody and an appropriate staining solution.

20 2-3 day old primary CEF (chicken embryo fibroblasts) cells are diluted
to 1 x 10% cells/mi in 79% RPMI. 10 fold di!utions are done with 8
replicates per dilution. Following dilution, 100 ul are seeded per weil of
96-we|l plates. Celis are then incubated over night at 37°C and 5% CO..

25 Dilutions of the virus containing solutions are made in 10-fold steps
(10! to 10?2 as appropriate) using RPMI without fetal calf serum.

Then, 100 wl of every virus sample is added to the cell containing wells.




" AUTHORI TY: A

Date: '28th 994 Salisbury, SP4 QJG UK 1 where Rule 6.4(d) applies, such
date is the date on which the status of international depositary authority
was acqui-r-ed. Form Bp/4 (sole page) 30 0l JUN 2006 BUD@’@@REATY ON
-1"11L I NL' F. RNATI ONAI . RECOGNI TION OF TII11'. DEPOCSI QBIBRG. 4NI 5NS
FOR T111{ PURPCSES OF PATENT FROCEDHRF: | NTERNATI ONAL FORD;, TO Prof Dr Dr
h.c. nolt Anton Ma r Bockneyrstrasse 9 VIAD LITY STATEMENT 80992 Munchen
Germa n | NTERNATI ONAL DEPOSI TARY AUTHORIJEY Y. identified on the follow ng
page NAVE AND ADDRESS OF THE PARTY TO WHOM THE VI ABI LI TY STATEMENT | S
| SSUED 1. DEPCSI TORI | . | DENTI FI CATI ON OFTHE M CROCRGANI SM Nane: Prof Dr Dr
h.c. mult An_hon yr Accessi on nunber givenby the | NTERNATI ONAL DEPGSI TARY
o SssWebndriasyare inssbateved B T0witBETH L GuiferhEBgt ¢o of t he

~deposit or Ofaltlcg\@ ihfaesfer:  German l27th r\]]anuary 1994

~~,

n-and viral replication.
Cells are stained 5 days after infection with a vaccinia virus specific
5 antibody. For the detection of the specific antibody, a horseradish
peroxidase (HRP) coupled secondary antibody is used. The MVA
specific antibody is an anti-vaccinia virus antibody, rabbit polyclonal,
lgG fraction (Quartett, Berlin, Germany #9503-2057). The secondary

antibody is anti-rabbit igG antibody, HRP coupled goat polyclonal

10 (Promega, Mannheim, Germany, # W4011). The colour reaction is
carried out according to known techniques.

Every well with cells that are positive in the colour reaction is marked
as positive for the calculation of the TCIDsg.

15 The titre is calculated by using the formula of Spearman [1] and
Kaerber [2]. Because all assay parameters are kept constant, the
following simplified formula is used:

C Virus titre [TCID, /ml]=10 88 8

a = dilution factor of last column, in which all eight wells are
20 positive

Xa = number of positive wells in column a+1

Xy = number of positive wells in column a+2

Xc = number of positive wells in column a+3




1. VIABILITY STATEMENT The viability of the m croor i4S g nf i
S e f :
Il above was tested on 27th January 1994 On that dat e,ga@rjegygdms ' ed ‘under

{nhgrgolrgja&fméﬁ StX viable 3_no Ignqer ]vi ablrg\j al.lndicate the date of’
AHdAE or 8T OF, glfisper @ new |HEPBETIEPPEF 0t r ansf er has been

t he ﬁewﬂcw’#ﬁ reLeuaut—QECt—e,é:r(datc f—the—rewdeposit—or—date of "th Tede,
transfer). 2 in the cases referred to in Rule 10.2(a) (ii) and (iii), refer
to the nmost recent viability test. 3 Mark with a cross the applicabie box
Form 5P/ 9 (first page) issued pursuant to Rule 10.2 b e 31 01 JUN 2006 t
| V. CONDI TI ONS UNDERIGHTIONS RELBAENG/F ABDEP @ THR IHCRMNER ERFORMED V.

| NTEP34ATI ONAL DEPCSI TARY AUTHORI TY. Nane:.. Dr A Doyl e Signature(s) of
person(s) having the power to ré%reé‘ee@”% he International Depositary

Aut hority or of authorized official(s): Address; ECACC

A, Theindications madebelow relateto the microorganismrefertedtoin the description
on page 3 Jline 20-22

B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet D

Name of depositaryinstitution pyhlic Health Laboratory Services
Centre for Applied Microbiology & Research

Address of depositary institution (incliding postal code and counry)

Perton Down
Salisbury, SP4 OJG
United Kingdom

Date of deposit Accession Number

January 27, 1994 84012707

C. ADDITIONAL INDICATIONS (leave blank if rot applicable) Thisinformationis continued on an additional sheet El

In respect of all designated States to which such action is possible and to the extent thai itis legally
permissable under the law of the designated State, it is requested that a sample of ihe deposited
microorganism be made available only by the issue thereof to an independent expert, in accordance
with the relevant patent legisiation, e.g., EPC Rule 28 (4); UK Patent Rules 1995, Schedule 2,
Paragraph 3; Australian Regulation 3.25(3); Danish Patents Act Sections 22 and 33(3) and
generally similar provisions mutatis mutandis for any cther designated State.

1. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

I. SEPARATEFURNISHING OF INDICATIONS (leave biank ifnot applicable)

The indications listed below will be submitted to the Intemational Bureau tater (specify the general natuire of the indications e.g., “Accession
Mumber of Deposit”)

Forreceiving Office use only Forimemational Bursauuseonty  esss———
m This sheet was received with the international application D This sheet was received by the International Bureau on:
Authorized offiger Authorized officer
N \OP
A -

Fogf PCT/RO/ 134 (July 1992)
28




CAMR ‘Porton Down Salisbury, SP4 QG UK Date: 28th Ju 4 Fill inif the
|nformat|on has been requested and if the results of the h t were

negatl ve. Form BPJ9 (second and Last page) 32 01 JUN 2006 Af)plUN:Rﬁﬁﬁs or
agent's file reference nunber w SN 42 PCT International application No.

| NDI CATI ONS RELATI NG TO A DEPGCSI TED M CROORGANI SM (PCTRul e | 3bis) A. The

i ndi cations nmade below relate to the mcroorganismreferred to! n the :
description on page 8 line 22-23 B. | DENTI FI CATI ONOFDEPCSI T Furt her deposits
are identifiedon an additional sheet Li Name of depositary institution
ECACC Eur opean Collection of Cell Cultures Address of depositary
institution (including postal code and country) Centre for Applied

- M crobiology & Research Salisbury Wltshire SP4 QJG United Kingdom

Dat eof deposi t Accessi on Nunmber December 7, 200000120707 C. ADDFTI ONAL

| NDI CATI ONS( | cave bl ank ifnot applicabl e) This information is continuation
an additional sheet Li ' .o
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In respect of all designated States to which such acti orﬁi-gsgggs@g@l e dnd to
the extent that it is |egally perm ssable under the | aw of e ) gnat ed
State, it is requested that a sanple of the deposited m croorgani smbe nade’
avai l abl e only by the issue thereof,LQ.«abL ne@pendent expert, in accordance
with the relevant patent legislation, e.g., EPC Rule 28 (4); UK Patent

Rul es. 1995, Schedul e 2—,LiPar agraph 3 A Uslr & Ladk:Regumsdion 3. 25(3); Danish
Pat e€pl.sr Apt poecti anst 22 and 33(s3)s gnech.generaklry: si miel ar provisions nutatis
mut andy s f 0, a0y ot her desi gnat@rstome=r G DESTIATED STATES FOR VHI CH

| NDI GALL NS ARE MADE(i ft he i ndPCAtTBns dfFe horforal I designated Star es)

E. S % En | SHI NG OF | NDI CATI ONS (| eavebl ank i fnorapplicable) The

i ndi cc;@'m@gs Isted belowwill be submtted to the Intemati onal Bureau | ater
(qugl;th MeBraloaiat ure of the indications e.g., "Accession Nunber of
Depostt ") Forreceiving fice useonl y Sa) This sheetwas received with the

i nternational application For International Bureau useonly This sheet was

r ecep-ved—by—the-tnaternattomat—Bureauonr—AuthorizedofTi cer /RO 13433 011
JUN RQO6 izt Grpeare: Colrhesicr@rcmgh Cel | CuN(es Centre for Applied
M crpbi ol ogy .and. Research —Europeanr—Cotteetion—of—CeH—Cuttures Tis———
docuirent,.c8ELhdd BSeLhaly: M Shd DepOsictesRah .nudddD §267 By Fhehas been acceptedjas
a pa}l ertosceposit, in accordance w t WIS IBHY AFESTMTAEETYTOT 1977, - with
t he EurepaanvCeld setdianof Cel | Cul t WBe® 2GAT7T" Decenber 2000 Dr P J Packer

IT. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONCKMIC DESIGNATION (” :
. /

The microorganism identified under I above was accompanied by:
[ E a scientific description
| a proposed taxonomic designation

{Mark with a cross where applicable)

III. RECEIPT AND ACCEPTANCE

This International Depositary Auth?rity accepts the microorganism identified under I above,
which was received by It on 21/1794 (date of the original deposit)

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International (::}
Deposlitary Authority on (date of the origlinal deposit} and -
a request to convert the original deposit to a deposit under the Budapest Treaty

was received by it on (date of recelpt of reguest for conversion)

V.. INTERNATIONHAL DEPOSITARY AUTHORITY

Dr A. Doyle

slgnature(s) of person({s) having the powver
to represent the Interpational Depositary

ECACC, CAMR Authority or of._authorized officlal(s):
_ Porton Down Ctes Po::bﬂq
Address: o 1icpury, SP4 0JG, UK 28LH 99

such date is the date on which the status of international depositary

Name :

b Where Rule 6.4(d) applies,
authority was acquired.

Form BP/4 (s50le page)
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Qual ity Manager, ECACC (' AMR European Collection of Call Cultures,
Salisbury, Wltshire SP4 QJG UK. 7, M eai snh Tel: 44 10) @?gﬁ“‘i%ﬁz Fax 44
(O 1980 611315 Emmil : ecacc@am:org. uk Rob Sire' ececc JUN 2006
"0 1 Page 14 BUDAPEST TREATY ON THE | NTERNATI ONAL RECOGNI TI ON OF THE
DEPOSI T OF M CROORGANI SMS FOR THE PURPCSES OF PATENT PROCEDURE BAVARI AN
NORDI C RESEARCH | NSTI TUTE GVBH FRAUNHOFERSTRASSE 18B D-82152

MARTI NSRI ED GERVANY L, NANEATAN “Ap_DRE‘SSiL OFEDEPOSETOR | NTERNATI ONAL FORM |
| | DENTI FI CATI ON OF THE iith GROGRGANE ST ITdBpt 1 FI00H 0k reference given by

t heAccessi on nunber given by the DEPCSI TOR | NTERNATI ONAL DEPCSI TARY

AUTHORI TY: MWA- 57500120107 I'1. | SCLENTI FI G .PDESCRI PTI ON ANDY OR
PROPOSEDTAXONOM C DESI GNATI ON The 'm croorganl smidentified under | above

megiccomanl ed by: FT] ientific description EIl A proposed taxonom c
, desirgpatd oo ( yar[r}glwA%pon wSH08s wher e appl i cabl e)

Bockmeyrstirasse § VIABILITY STATEMENT

80992 Munchen . ' issued pursuant to Rule 10.2 by the

German INTERNATIONAL DEPOSITARY AUTHORLTY
Y. identified on the following page

HAME AND ADDRESS OF THE PARTY
TO WHOM THE VIABILITY STATEMENT
IS ISSUED

-L. DEPOSITOR IT1.77 IDENTIFLICATION OF THE MEICROORGANTSM
. Prof Dr D .C.
Name: Anton Ma : h.c. mult Accession number given by the
Y '{:}NTERN’STIONAL DEPOSITARY AUTHORITY:
Address: Bockmeyrstrasse 9 94012707
80992 Munchen Date of the deposit or aof the transfer:

Germany 27th January 1994

ITI. VIABILITY STATEMENT

The viability of the microerganism identified under IT above was tested

2Tth January 1994 2

on On that date, the said microorganism was

3
viable

O
[::] no longef viable

Indicate the date of the original deposit or, where a new deposit or a transfer has been
made, the most recent relevant date (date of the new depesit ox date of the transfer}.

én :he cases referred to in Rule 10.2(a) (ii} and (iii), refer to the most recent viability
o )

Mark with a cross the applicable box.

Form BPR/D (filrst page)
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| 11. RECEI PT AND ACCEPTANCE This International Depository Authority accepts
the mcroorgani smidentified under | above, which was r eived by it on 7""
Decenber 2000(date of the original deposit)' |V. RECEIP ¢Eﬂﬂ$ T FOR
CONVERSI ON The microorgani smidentified under | above wasreceived by this

I nt er nati onal Depository Authority on - (date of the original deposit),
and—A~fegquest—to—convert—the origi nai —deposit to, adeposit under the
BudapﬂstWMEamymwugtré@evmedIbWT”ﬂ‘oﬁf(BaFEWSW“Pecelpt of request for
Y—AUTHORETY Name Dr P™J
’ackerSrgnature(s) of person(s) having the power to represent the

lint ernati onal Depository Address; ECACCAut hority or of authorized officifals
(lIs) CAMR Porton Down Date: 2V310 f Porton SalisbuT SP4 QJG 1 Wiere Rul e
g.4(d) applies, such date is the date on which the status of internationa
authority was acquired Form BP/ 4 (sol e page) depositary 1991 3i 01 JUN 2p06
=

\Y

-0

age 24 BUDAPEST TREATY ON THE | NTERNATI ONAL RECOGNI TI ON OF THE DEPOSI T OF
1 CROORGANI SMS  FOR THE PURPOSES OF PATENT PROCEDURE | NTERNATI ONAL FORM [TO

v.  INTERNATIONAL DEPDSITARY AUTHORITY ' { 5

Dr A. Doyle signature{s] of personis) having the power
to represent the International Depositary
Authority or oE authorized afficial(s):

.| Hame:

Address: gii}gc ' -5(1 :.,..:/
Porton Down _ bate:  ogth Ju 4

Salisbury, 3P4 0JG, UK.

4 £j11 in if the information has been requested and if the results of the test were negative.

Form BP/9 (second and last page)
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' [ AN NORDI C RESEARCH | NSTI TUTE GVBH FRAUNHOFERSTRAS 11 2152
I\B/IQ\R/’"IA'}F:\ISRI ED CERMANY NAME AND ADDRESS OF THE PARTY TO V\H(%/I fEEd \;ﬂ% LITY
‘OF STATEMENT - |S I SSUED 1. DEPGCSI TOR VI ABI LI TY STATEMENT | ssued pursa{r:1
i v 0 TN RNA ONA », AR AHFHOR s 6—6 e
Egl Fglme Al@%[wbag;"@e RAVARPANZRERDI C NSTI TUTE GVBH Addr ess:
FRAUNHOFERSTRASSE 183 D-82152 MARTINSRI ED GERMANY 11. VI ABILITY STATEMENT
I'1. | DENTI FI CATI ON OF THE M CROORGANI SM Accessi on nunber given by the
| NTERNATI ONAL DEPGCSI TORY AUTHORI TY: 00120707 Date of the deposit or of the
transfer: 7T" DecenBRICAZ0GE BhianNGo AbEFoSITED MR-ROGRGAREHANi sm i denti fi ed
under Il above was tested on '. On that date, the said m croorgani smwas
" viable no longer viable 1 Indicate®H&udipe® of the original deposit or,
where a new deposit or a transfer has been

A. The indications made below refate to the microorganism referred toin the description
onpage 8 line 22-23

B. IDENTHFICATIONOFDEPOSIT Further deposits are identified on an additional sheet D

Name of depositary institution ECACC
European Collection of Cell Cultures

Address of depositary institution (including posial code and country}
Cantre for Applied Microbiology & Ressarch
. Salisbury
s Wiltshire SP4 OJG
United Kingdom

Date of deposit Accession Number
December 7, 2000 00120707

C. ADDITIONAL INDICATIONS (leave blank if not applicable) Thisinformation is continued on an additional sheet D

In respect of all dasignated States to which such action is possible and 1o the extent that it is legally
permissable under the law of the designated State, it Is requested that a sample of the deposited
microorganism be made available anly by the issue thereof to an independent expert, in accordance
with the refevant patent legislation, e.g., EPC Rule 28 {4}, UK Patent Rules 1995, Schedule 2,
Paragraph 3; Australian Regulation 3.25(3); Danish Patents Act Sections 22 and 33{3) and
generally similar provisions mutatis mutandis for any other designated State,

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE {if the indicarions are not for all designared Siates)

E. SEPARATEFURNISHING OF INDICA TIONS (leave blank ifnorapplicable}

The indications listed below will be submitted (0 the International Buraau later {specify the general natre of the indications e.g., “Accession
Number of Deposit")

re—se—m—— Forreceiving Officeuseonly Fornternational Bureauuseonly s

E) This sheetwasreceived with theinternational application D This sheet was received by the Intemnational Bureau on:

Authorized offy Authorized officer

. Ke?

RO/ 134 (July T992)
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made, the nost relevant date (date of the new deposit or ﬁaitﬁ &f éd&
transfer). 2 In the cases referred to in Rule 102(a) (| IU ),
r - O l. f

| .
Femm TH CULL BnLLETID® ' il )
DEPCS| TREBAANTHOS ¢riig®e: Dr P J ECACC CAI\/RSl gnature(s) of person(s)
havi nges \ e’ Por t on Do repr esent thelnternationat -
Depo mof ficial (s): WItshir SP4

G ; 7J 3D 4 Fill inif the infornat@n ha @%@pand i f
t e resul ts of the test were negative. For m#P/\§ (% age) 37
01 JUN 2006 Certificate of Analysis Productfi . E’ NEFEDioAccessi on
Nunber 00120707 Test Descri ption: Determ n#gfeg§ m‘[eé:yt opat hi c
Virus titration. (SOP ECACC 055) Cell Accepsress”
Criterion/ Specification/Cniteria: Negative cont roI s shoul d show no sign of

Centre for Applied Microbiology and Research
& |
European Collection of Celi Cultures

This document certifies that Virus
(Deposit Ref. V00120707) has been accepted as a patent deposit,
in accordance with
The Budapest Treaty of 1977, ..
with the European Collection of Cell Cultures on 7 December 2000

™
N

............................

Dr P J Packer
Quality Manager, ECACC

CAMR Eurcpean Colect:or of Cell Cultures, GAMR, Safsbury, Wiltshirs SP4 05 UK.
—f‘:‘ e, Tel: 49 10) 1880 642512 Fax; 44 (0) 1980 611315 Email ecasc@eamrorg.uk Web Sike: ecece.org.ul
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o~

Cytopathic effects. The Test Sanple is serially diluted into in 4 wel | s of
indicator cell lines for each dilution. Cytopathic effect t hat
virus is present. Virus titre is cal culated using the be ow eq on where
x is the value obtained froma standard TCI D50 Table as a result of t he
distribution of the wells displaying &3 than 4 positive wells per
dilution, and vy is the vaI ueB@ﬁPEﬁhemﬂlcghﬁshnﬁnkM&mpn where all 4 wells are
positive: TCID5o = | W‘ﬁ"”ﬁ%%ﬁﬁ% ST MIReosetsys | ndi cator Cel | Li ne:
gaiive Control : Test S l'e: Distribution of I'e¥E that 4 positive wells:
Xl Y: BHK 21 CLONE 13 NO CRE CPE ™wemag@osa@r&@ 105 TCI D50 = 1 x 101+0. 50
10 ﬁ‘;ﬁ%@yg%&w Result: Virus Present Test Description: The Detection
sbYed SOl ati on on Mycopl asma Pig Serum Agar and in Mycoplasna
Hor ngér**'ﬁWBRmDh SOP QC/ MYCO 01/ 02 Acceptance Criterion/ Specification:
All p05|t|ve controls (Al . pneunoniae & M orale)

NAME AND ADDRESS

I OF DEPQSITOR ’

I. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession number given by the

‘ DEPOSITOR: INTERNATIONAL DEPOSITARY AUTHORITY:
; MVA-575 00120707
II. SCIENTIFIC DESCRIPTION RND/OR PROPOSED TAXOHOMIC DESIGNATION

The microorganism identified under I abave was accompanied by:

X | A sclentific description

A proposed taxonomic designation

(Mark with a cross where applicable}

III. RECEIPT AND ACCEPTANCE

This International Depository Authorlty accepts the mcroorganism identified under I above,

C\ which was received by it on 7™ December 2000 (date of the original deposit)?!

Iv. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this Internaticnal
Depository JAuthority on : (date” of the original deposit) and

A request to convert the original deposut to a deposit under the Budapest Treaty

was received by it on (date of receipt of request for conversion)

Iv, INTERNATIONAL DEPOSITORY AUTHORITY

Rame: Dr P J Packer Signature (s) of person(s) having the power

to represent the Intermational Depos:.tory
Authority or of la:thonzed officials (s):

2-3(3[0‘

1  Where Rule 6.4 {d) applles, such date is the date on which th i i i
e status of international.d
authority was acquired epositary

RAddress: ECACC

CAMR
Porton Down ' Date: n "S

Sali sbury SP4 0JG

Form BE/4 (sole page) 1991
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must show evi dence of nycoplasma by typical colony formation on agar °
pl ates. Broths are subcultured onto Mycoplasma Pi g Sergj M@rzg ere
evi dence of nycoplasma by typical colony formation is evaluated. All
negative control agar plates nust shgw o evidence of mcrobial growh.
The criteria for a positive test result is evidence of mycopl asma by
typi cal colony formati q\ecc?@m%%ﬁw%&@fﬁ?ﬁé&%m%w |1 show no such
evi dence. -Test Nunber: 21702008k @uskaded 2F Ghrafe sedetovosi ti ve Control : Positive
Negative Control:Negative Test Result:Negative Overall Result:PASS / 0O
Authorised b .......... ECACC, HeHG" S ¢hartty. .sy.1 ... .. Date Page 1 of |
03/054175 01 TUN 6 Certificate of Analysis Product Description
R- 575 Accession Nurrbegma
SirprgIza WO REsAERCE at or celll Iineiﬁéﬁilﬁliéﬁéﬁﬁ r3a 208 ny khdior escent detection
syﬁgfg oA s s MYCQO 07/ 05 Accept amrearGpiat eFiogiipSpetpifcat i on: The Vero
ceb-kfs3 mrtTvenzpegat i ve control ar Bt EET Py LW U Pfi°uor esci ng nuclei with
nosER¥Mopl asm ¢ fl uorescence. Positive control (M orate) nust show
evi dence of mnycoplasma as fluorescing nuclei plus extra nucl ear
fluorescence of .nycoplasma DNA. Positive test results appear as extra

A o .
nuc| BYE T‘I‘;ﬁlﬁ@;ﬁ SCRACE L. . nycopl asma DNA. Negative results show no
cytopl asm cisTdski@s €scence. .

0120707 _Test Des%d ption: Detection of Mycoplasma

I. DEPOSITOR II1. IDENTIFICATION OF THE MICROORGANISM (:
Name: BAVARIAN NORDIC RESEARCH INSTITUTE GMBH Accession number given by the
INTERNATIONAL DEPOSITORY AUTHORITY:
00120707
Address: FRAUNHOFERSTRASSE 1BB ) .
C-B2152 MARTINSRIED Date of the depusit or of the transfer:
GERMANY 7™ Decenber.2000

i1, VIABILITY STATEMENT

viability of the microorganism identified under II above was tested ) ‘ ]
z:e Y : 2" On that date, the said microorganism was

viable

no longexr viable

EE{

1 Indicate the date of the original deposit or, where a new deposit or a transfer has been
" made, the most relevant date (date of the new deposit or date of the transfer).
2 In’tﬁe-cases reférred to in Rule 10.2 (a).(ii) and (1ii), refer to thg most recent viability .
test.
3 Mark with a cross the applicable box.

Form Bp/4 [(first page)
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Test, Nunber: 21702 Date: 12/ 02/ 01 Result: Positive Control:Positive Negative
Control : Negative Test Result:Negative Overall Result:PASS Test Description:
Detection of bacteria and fungi by isolation on Tryptone %¥AIB ot h (TSB)
and in Fluid Thioglycollate Medium (FTGVM. SOP QC/ BF/ 01/
Criterion/Specification: Al posi £ POt r ol s (Bacillis subtilus,
Clostridium sporogenes and Candi daragd bs cans) show evi dence of m crobi al
growh (turbidity) and the negative 'controls show no evidence of m crobial
gro (clear) The criteria for a positive test is turbidity in any of the
t est| brot 5} Al brot hs shoul d be CcTéar fTor negative rest result—Test
Nunber (074 %P%DER THFH SRV ERBIREE (JFE. "APEETLEFEMoNt rol 1 Positive Negatiye
Contjrol : Negatl VE  TestT ResuttT—Negative —Oreratt—Restt-t—PASSAut-hoer+sed{ b
|1 .. ECACC, Head of QJaIity cSr'3~0 1 Date Page 2 of 4 39 Al JUN 2006 j.
~ Appl nﬁ}mbs S wabze@gent's file referencenunber |vv~ BN 42 PCT Internati on$|
applfi cat

i onNo.
THIS VIRUS WAS TITRATED ON BHR CELLS TCI1Dsp =.10%°

v. INTERNATIONAL DEPOSITRRY AUTHORITY
Name: Pr P J Packer
) BECACC CBMR iignature(sz: o: per:on(s) 'having the power
Address: ¢ represent the International Depositary
Port:on Down Ruthority or of authorized official(s):
Salisbury '

Wiltshire ' '
SP4 0JG bate: 23[3/0) 0’59,‘/{/

Fill in if the information has been requested and if the results of the test were negative.

4

Form BP/9 (second and last page}
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| NDI CATI ONS RELATI NG TO A DEPCSI TED M CROORGANI SM (PCT Rul e 13bis) A The'
i ndi cations nmade below relate to the m croorgani sm referr?cTir U&& n the
description B line t-3 on page B. |DENTIFI CATI ONOFDEPCS r 2806
deposits are identified on an additional sheet El
Naneof deposi taryinstitution ECACC European Collection of Cell Cultures
Address of depositary institution (including postal code and country)
Centre for Applied Mcrobiology & Research Salisbury WIltshire SP4 QIG
Uni t ed Ki ngdom Dat eof deposi i I st 30, 2000 00083008 C
ADDI T1 ONAL | NDI CATI ONS (| ea@&%ﬁﬁmfe dﬁ%?ﬁggp i cgbl e) This information is
continued on an additional sheet é respect of all designated States to
whi ch sucPraerct Bescriptipssi bl MYAd ﬂb the extent that it is legally
per m ssabhecessiderNumberl aw of WBMWEsi gnated State, it is requested that a
sanpl e of the deposited microorganismbe nade avalilable only-by—+he issue
t hereof to an 1 ndependent expert, in_accordan ith t ‘dRat ent
| egi sl at i Best Desergption:EpC FRpteamipggiop of TCIRgofsyp cc\g[]’f ﬁ@'%éé& %%1%%{32 d%ﬁ‘ '
Paragraph 3; Australian Regul ation.3.25(3).. . i N SdAGEw RBGdn BNS 22
and 33(3) and genef&m¥e *I‘%fgfso""‘?‘g‘;"g‘%r"a‘“;“ ‘ t%@&?ﬁ%ﬁ@mm 0r wailtyofot her
designated State. D. DEﬁHamr | RiA a uﬁ#@%bm GATE NS ARE WODE
(ifthe indications are n% N G0ER LAnRtes dsingt 184 efolv chuatiGEWMRRATE tiRURNIeSHI NG
OF | NDI CATI ONS (I eave bl guk i knRb sirh re k)] Bble g Aesuis glahedidribBimedte sl ¢ t ed
to the International e displaying less than 4 positive wells per dilution, and y is the value of the

highest dilution where all 4 wells are positive:

TCIDgp= L1 x10™ [
. y o
Date: 19/01/01
Result: Indicator Cell Line: BHK 21 CLONE 13
Negative Control: NOCPE
Test Sample: _ CPE
Distribution of less that 4 positive wells: 4,4, 0
X 0.50
Y 10° -
TCIDs= 1 x10'"°%°
10°
Overall Result: " Virus Present
Test Description: The Detection of Mycdplasma by Isolation on Mycoplasma Pig Serum Agar and
in Mycoplasma Horse Serum Broth. _ -
SOP QC/MYCO/01/02 (_/J
- Acceptance Criterion/Specification: ATl positive controls (M. pneumoniae & M. orale)

must show evidence of mycoplasma by typical colony formqtion on agar plates. Broths
are subcultured onto Mycoplasma Pig Serum Agar where evidence of mycoplasma by
typical colony formation is evaluated. All negative control agar plates must show no
evidence of microbial growth. '

The criteria for a positive test result is evidence of mycoplz'isma by typical colony
formation on agar, A negative result will show no such evidence.

Test Number: 21702

Date; 12/02/01 N
Result: Positive Control: Positive
Negative Control: Negatfve
Test Result: Negative
Overall Resuli: PASS
Auth‘orised by{ga\lm’ .......... ECACC, Head of Qua]ity...‘.s.'({...f?j. ..... Date




Wi ll below |listed The indications Nunber of Deposit") Forlnternational
Bur eau useonly ce use only receivi ng Ofice For to This sheet was received
W th the wotwensnatd onal application fJ This sheet was received by the
I nternational Bureau on: Authorized cerAuthorized officer enera! nature of
the indications e.g., "Accession (ck thet | 40 01 JUN 20%]'%{,\&??0@
flcln AIl Centre for Applied Mcrobiology and Research Europea ection
of Cell Cultures This document_certifies that Virus (Deposit Ref.
V00083008) has been accepted e@&l"t}i < ésmalysisn accordance with The
Budapest Treaty of 1977, with the European Collection of Cell Cultures on
30TH August P2ed@ct Description . . . . . MVA-575. ... ...

Accession Number 00120707

Test Description: Detection of Mycoplasma using a Vero indicator cell line and Hoechst 33258
’ fluorescent detection system.
SOP QC/MYCO/07/05

Acceptance Criterion/Specifieation: The Vero ceils in the negative control are clearly seen as
fluorescing nuclei with no cytoplasmic fluorescence. Positive control (M. orale) must
show evidence of mycoplasma as fluorescing nuclei plus extra nuclear fluorescence of
mycoplasma DNA. Positive test results appear as extra nuclear fluorescence of
mycoplasma DNA, Negative results show no cytoplasmic fluorescence.

(\ Test Number: 21702

Date: 12/02/01

Result: .
Positive Control: Paositive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS

Test Description: Detection of bacteria and fungi by isolation on Tryptone Soya Broth (TSB) and

in Fluid Thioglycollate Medium (FTGM). SOP QC/BF/01/02

Acceptance Criterion/Specification: All positive controls (Bacillis subtilus, Clostridium
sporogenes and Candida albicans) show evidence of microbial growth (turbidity) and the negative
controls show no evidence of microbial growth (clear).

The criteria for a positive test is turbidity in any of the test broths. All broths should be clear for

C\ negative test result,
’ Test Number: 21702

Date; 12/02/01

Resuit:
Positive Control: Positive
Negative Control: Negative
Test Result: Negative
Overall Result: PASS

Authorised by........ JPSD&L ................ ECACC, Head of Quality.. S/S(1...... Date

Page2of 4

39




Dr P J Packer Quality Manager, ECACC Euro [
_ _ _ : pean Col | ecti on gof J ‘
CAMR. Salls?ury; Wltshire SP4A QJOUK. r...,.,. ,.U..~Ud élSﬁ&hﬂﬁ%;tgggg1
-q X 4 D0 G- i , , - 1
T iRe $ 3 S hlarap oG, QruuuTT T TTATNCh Site:
cragBUF JUN_ 2e862Fomm BP/ 4 first page) Appendix 3 Page 25 | °
" S—NB AH-CHTHE-VEABITT TY TEST HAS BEEN PERFORVED 4 WA -
gf—cﬁﬂa\w ABI LITY O WA-BN WAS TESTED BY GROWN NG THE VI RUS ON BH&OgEEEg8AND
Sy TI NG THE TCD50. V. | NTERNATI ONAL DEPCSI TARY AUTHORI TY Nanme: Dr P J
Packer ECACC CAVR Address: Porton DRuRocSabhsiohrdiNishi e SP4 QIG
i gnature(s) of IVBHHIHPNS REGATING 19:a DEERE EPHG rep#%sent t he international

Depositary Authority or of aut l.zed, of fici
Dep . . lal (s) Date: 11Y~(2- '
inif the information has been E@éﬁ%@?@éfand if the results of(thgtzegtFll

were negative. 42 01 JUN 2006 APPENDI X 3
R s S 2 LN 20968 2 Page 24 BUDAPESTl IREATY ON THE

A. Theindications made below relate o the microorganism referred toin the description

onpage 9 line 1-3

1. IDENTIFICATIONOFDEPOSIT Further depositsarcidentified onan additional sheet D

Name of depositary institution ECACC
' European Collection of Gell Cultures

Address of depositary institution (including postal code and country}

Centre for Applied Microbiology & Research

Salisbury
Wiltshire SP4 0JG C
United Kingdom
Dateofdeposit Accession Number

August 30, 2000 Q0083008
C. ADDITIONAL INDICATIONS(leave blank if not appiicable) This information is continued on an additional sheet [:I

In respect of all designated States 10 which such action is possibie and to the extent that itis legally
permissable under the law of the designated State, it is requested that a sample of the deposited
ricroorganism be made available only by the issue thereof to an independent expert, in accordance
with the relevant patent legislation, e.g., EPC Rule 28 (4); UK Patent Rules 1985, Schedule 2,
Paragraph 3; Australian Regulation 3.25(3); Danish Patents Act Sections 22 and 33(3) and

generally similar provisions mutatis mutandis for any other designated State.

D. DESIGNATED STATESFOR WHICH INDICATIONS ARE MADE (if the indicaiions are not for all designated States)

S
\'-‘::r:r'"‘

E SEPARATE FURNISHING OF INDI CATIONS (leave blank ifnot applicabie)

The indications listed bekow will be submitted to the International Bureau later {specify the general nature of the indications e.g., "Accession
Number of Deposit")

grmmmrsmmrmns  Fo7 12CEiVING Office use ONLY Forlnternational Bureauuseonly — =———
m This sheet was received with the international application D This sheer wasreceived by the International Bureau on:
=7 Pn
Authorized pfficer Authorized officer
N\ e Frid

Form PCTRO/134 (July 1992)
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FOR THE PURPCSES OF PATENT PROCEDURE TO BAVARI AN NORDI C ﬁgﬁﬁh
I NSTI TUTE GvBH FRAUNHOFERSTRASSE 1BB  D- 82152 NRRTINSFBQDJU NY | NAME
AND ADDRESS OF THE PARTY TO MHONITHE VIABILITY CF STATENENT 'S | SSUED

: . : FRAUNHOFERSTRASSE 186V00083008 D- 82152
"EDDaf-e™®f t he dep05|t or of thaltransfer: CGERVMANY30Ta August 2000
R VI ABI'LI TY STATENENT she viabilityof the mcpporgani smidentified under
“11above was tested nOn that date the said mcrogy ganlsr‘wé§' Vi £
| onger viable 1 Indicate the date of the orlgln' depO§L4\QW- Y
., deposit or a transfer has been s J,.ri‘vn Coofesofion

o R ey

new

Centre for Applied Microbiology and Research
| &
European Collection of Cell Cultures

.
This document certifies that Virus
(Deposit Ref. V00083008) has been accepted as a patent deposit,
in accordance with
The Budapest Treaty of 1977,
with the European Co!iec‘c;on of Cell Cultures on 30™ August 2000
O

----------------------------

briJ Packer
Quality Manager, ECACC

Edropean Coltection of Cel Cultures, CAMR, Salisbury, Wiktshire 5P4 QUG UK,
Pt Tul: 24 (D) 1986 B13513  frx: 44 () 1580 611018 B, eeaccfennrornuh Welk Siter suiterorgik
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made, the nost relevant date (date of the new deposit or date of the ~  °
transfer) 2 In the cases referred to in Rule 10.2 (a) (éﬁ)dlé%cﬁﬁﬁﬁii), refer
to the nost recent viability test. 3 Mark with a cross the applicable box.
43oRBrJUNI2G0629APPENDI X 3 Page 14 BUDAPEST TREATY ON THE | NTERNATI ONAL
RECOGNI TI ON OF THE DEPOSI T OF M CROORGANI SM5s FOR THE PURPOSES OF PATENT
PROCEDURE | TO BAVARI AN NORDI C RESEARCH | NSTI TUTE GVBH FRAUNHOFERSTRASSE
18B D 82152 MARTI NSRI ED GERVARRPI““NAME AND ADDRESS OF DEPCSI TOR

| DENTI FI CATI ON OF THE M CROORGANESM25 NTERNATI ONAL FORM | denti fi cati on
ref erence given by the Accession nunber given by the DEPOSI TOR

| NTERNATI ONAL DEPGCSI TARY AUTHORI TY: MVA- BN x00083008 11. SCIENTIFIC
FSCRPTHON~ANDIOR PROPOSED TAXONOM C DESI GNATI ON The mi cr oor gani sm

i dent i ficotrundaDR WHIEHVEE {R8IATCHRD & BH BYF"X"A scientific description

voo083008 -~ MVA-BE -

VIARILITY OF MVA-BN WAS TESTED BY GROWING THE VIRUS OK BHK CELLS AND CALCULATING THE TCDSC.

v. INTERNATICONAL DEPOSITARY AUTHORITY
rene Dr b aaoker $ignature (s) of person(s} having the‘power'
ECACC CRMR to represent the International Depositary
hddress: Porton Down Autheority or of authorized official(s):
Salisbury
Wiltshire B ‘ 3 Q Eos
SP4 0JG pate: [ [ra /o \TS s AL

4 Fill in if the information has been reguested and if the results of the test were negative.
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A probosed t axononi ¢ designation (Mark with a cross mheéﬁ jﬁ@lﬂﬁgble) 111
RECEI PT AND ACCEPTANCE Thi s International Depository Au¥ho yc&e€cepts the
m croorgani smidentified under |I above, which was received by it on 30T"
August 2000 (date of the original deposit)' IV. RECEIPT OF REQUEST FOR
CONVERSI ON The mi croorgani smidentified under | above was received by this
international it) and | d epos ository Authority on - (date of the origina
De p A request to convert the origi A&™d&gosit to a deposit under the
Budapest Treaty was received by it omﬂgdateH8;|;$ce}pt of r?qyeﬁt for .
conversion) | V.| NTERNATI ONAl, | TORY AUT of person(s avi ng e
power Name:Qr P J Packer&@a%%g%%?ﬁﬁééﬁ&T%?c’ﬁéﬂml Deposi tory to
representthorized of ficial s{%)me frushoads @8 SarekCAGERECAVR Aut hority or o
Porton Down Date:au Salisbury Sp4m$§&%%mﬁyfﬁﬁ Rul e 6.4(d) applies, such

I'n

. (8] . .
is the date on which the status o ernational depositary
TO
BAVARIAN NORDIC RESEARCH VIABILITY STATEMENT
INSTITUTE GMBH Issued pursant to Rule 10.2 by the
FRAUNHOFERSTRASSE 18B INTERNATIONAL DEPOSITAKY AUTHORITY
D~-82152 MARTINSRIED identified on the following page

GERMANY

NAME AND ADDRESS OF THE PARTY
l TO WHOM THE VIABILITY OF STATEMENT

‘ IS ISSUED ’
(=

I. DEPOSITOR

II. IDENTIFICATION OF THE MICROORGANISM

Name : BAVARIZAN NORBIC RESEARCH

Accession number given by the
INSTITUTE GMBH

INTERNATIONAL DEPOSITORY BAUTHORITY:

V00083008
hddress: FRAUNHOFERSTRASSE 18B
D-82152 MARTINSRIED Date of the deposit or of the transfer:
GERMANY 30™ Angust 2000
IT. VIABILITY STATEMENT

(’}?e viability of the microorganism identified under II above was tested
sl On that date, the said microorganism was

X : viable

no longer vizble

1 Indicate the date of the original deposit or,

where a new deposit or a transfer has been
made, the most relevant date {(date of the new

deposit or date of the transfer).

2 in the cases referred to in Rule 10.2 {a) (ii) and (iii}), refer to the most recent viability
est, ’

3 Mark with a cross the applicable box.
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authority was, acquired C1 ' 1991 BP/4 (sole page) 1 44 1 JUN 2006°  °
Certificate of Analysis Product Description MVA-BN Ac&%sjlﬁ\h 288brber
00083008 Test Description: The Detection of Mycoplasma by |solation on
Mycopl asma Pig Serum Agar and in Mcoplasma Horse Serum Broth. SOP QG MYCO
/01102 Acceptance Criterion/ Specifcation: Al positive controls (M
pneunonl ae & M orate) nust show e¥#déhce of nycopl asma by typical col ony
formation an agar plates. \BLolhSefr & SHlGHREpRd onto Mycopl asma Pig Serum
Agar where evidence of myeoplassmrHyErcsyPGrCECREWPEMANE formation i s

eval uated. All negati ve cORF T6d PREAFS 1 BEBE FET™"Show no evi dence of

mocr obi al growth. The g_r‘iclteri a fipfrdrpesibkve test result is evidence of

copl asma by typical col'ony formation on agar. A negative result wll
gﬁ‘é%ﬁﬁ@“%ﬁ%ﬁ&éw’#dence. Test Nunber: 21487 Date: 27/11/00 Result; Positive
ContvroersPossitt iswe Negative Control : Negative Test Result: Negative Overall
Rgzggm MBARS st Description: Detection of Mycoplasma using a Vero
in

Icator cell line and Hoechst 33258 fluorescent detection system SOP
QC/ MYCOL0710S

NAME AND ADDRESS
i OF DEPOSITOR

I. IBENTIFICATION OF THE MICROORGANISM
i i i by the
[ i £i i ven by the Accession number given
;g:‘g;;g;;?tlon reference ot Y INTERNATIONAL DEPOSITARY AUTHCRITY: (
MVA-BH V00083008
II. SCIENTIFIC DESCRIPTION AMD/OR PROPOSED TAXONOMIC DESIGNATICH
The microorganism identified under I above was accompanied by:

X A scientific descripticn

l A proposed taxonomic designation

{Mar¥ with a cross where applicable)

III. RECEIPT END ACCEPTANCE

|

This International Depositery Authority accepts the microorgaqiﬁm identif;eglunder I above, (i,‘
which was received by it on 30™ mugust 2000 (date of the original deposit}

i
g

iv. RECEIPT OF REQUEST TOR CQNVBRSION

The microorganism identified under I above was received by this International

Depository Authority on - ({date oﬁ the orig;nal depeosit) and

3 request to convert the original deposit to a deposit under the Budapest Treaty )

was received by it on {date of receipt of request for conversion)

Iv. INTERNATIONAL DEPOSITORY AUTHORITY

Name: Dr P J Packer Signaturai{s) of person{s) having the power

toc represent the International Depository
puthority or of authorized officials(s):
Address: (ECACC ] :
CRAMR IR o
Porten Down Date: PR - “if
salishbury SP4 OJG

1  wWnere Rule 6.4(d) applies, such date is the date on which the status of international depositary
apthority was, acgquired

1991
Form BP/4 (sele page) 4




Accepf ance Criterion/ Specification: The Vero cells in the negative control
are clearly seen as fluorescing nuclei with no cytopl asnfic f ence.
Positive control (M orale) must show evidence of nycoprgsﬁnﬁmggswmc
fluorescing nuclei plus extra nuclear fluorescence of nmnycoplasna DNA
Positive test results appe @extra nyclear_fl pyorescence of nycopl asma
DNA. Negative results showt:\%%ibf%t&ﬁilicc&mab’é&ence. Test Number: 21487
Dat e: 27/ 0t esult:. Positive Control:Positive Negative Control: Negative
Test Resyl e:j'lﬁesm %fﬁrfﬁ“’ﬁ/er al | YREAWN : pASS Authorised by.............
................. BEREC HeadOWB389&0 ity ...... i.J.!Y . Date Page | of 2
nurooeerr Collection of Coll culturpe EMPFANGEN 04-12-00 18:34 VON j AN

* - BAVAR! ANSTGRIVEMPRT SHL, Bl Aot AU 280 _ ysis
Product Description W&l@%pﬁgﬁgﬁﬂc%@fg iy BRESTRRR SepEstea e i on:

,. Detection of bacteria asabdompicdmioksol ation on Tryptone Soya Broth (TSB)
"“and in Fluid Thiogl %‘col | ate Medium (FTGVW). SOP QC/ BF/'01/02 Acceptance

Cri t eri on/ Spe®fFrest risrionspecifesive: ve abpdshiod SneloBaRi prduinSniac MR Toh diylS

Cl osreidium spor oFgh uwaﬁgfn%amalasmamaasqg)comnmmamaﬂegmgmf Biing r obi al
growth (turbidity) an m{l‘;}’,{&fj{‘ng’lff?wfﬁmﬁ SEPB g Shooevidercesfimdemesn2of i cr obi al
growth (clear). Th&idesdbelikam; Dﬁf%‘ﬁé"' tf BeBRWE FonF e el cinttyhovmo any  of t he
test broths. Al brgichss et el eliBlnce PEFRLLYE ) SIL LESUl T

formation on agar. A negative result will show no such ovidenee,

Test Wumber; 21487

Date: 27711/00

Result;
Positive Control: Positiva
Negative Control: Negarive
Test Result: Negative
Overall Result PASS

Test Description: Detection of Mycoplasma using a Vera indicator cell line and Hoeehst 33258

flucrescent detection system.
SOP QC/MYCO/07/05

Acceptance Critprion/Spe:iﬁcatinn: The Vero cells in the negative conrol are clearly seen as
ﬂuuresc:.ng nuciei with no cytoplasmic fluorescence, Positive control (M. orale) must
show evidence of mycoplasma as fluorescing nuclei plus extra nuclear Alvorascence of
mycoplasma DNA. Positive test results appear as extra nuclear fluorescence of
mycoplasma DNA. Negative results show no cytoplasmic fluorescence,

Test Number: 21487

C\ Date: 27/11/00
Result:’

Positive Conrrol: Paositive

Negarive Control: Negative

Test Result: Negative

Overall Resnlt: PASS

Authoriseqd by......... QSDA‘ ................. ECACC, Head of Quality.....!i.}.!u@?.. Date
Pagelof 2
ruragpsan collestinn of cnrll culturea mmm
EMPFANGEN 04-12-00 18:34 VoN - AN -BAVARIAN NORDIC MART - SE|TE 2
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Test Number: 21487 Date: 27/11100 Result: Positive Control: Positive Negative"
Control : Negative Test Result:Negative Overall Result:PA{b{TdN 2088cription;
Det erm nation of TC[ D50 of cytopathic Virus titration. (SOP ECACC 055) Cell
Acceptance Criterion/ Specification/Criteria: Negative controls should show

no sign of Cytopathic . t i@ Is serially diluted into in

4 wells of indicator cﬁéﬁﬁﬁggﬁpﬁ'&%égylgg% on. Cytopathic effects

indicate that virus is p Virus titre is calculated using the bel ow
: hE,

equat FaeduH descriphadt ¢ e v tained froma standard TClDsa Table as a
r esul tAcotssioneNamber i put i oPO¥300Be wel I's  displaying I ess than 4 positive
wells per dilution, and y is the value of the highest dilutjion where all 4
wel | s are past T1 Ve: | Deo= ey § 8O/ 1Lk A0s dyndiceatem) «ael | Li ne:
Bl i K2 ﬁ?&%ﬂ@“’f@ Reg%lﬁ'ﬁg‘;%ﬁﬁﬁé% h@f&"ﬁ‘i{l‘?ﬁfﬁéw.\l@o@%é‘mm%z Sanpl e:” CPE
Distribution of less that 4 positive wells:4,4,4,3,0 X.1.25 Y:103 TClIDso =
t X 10' +a.Atceptance Criterion/Specification: All positive contols (Bacillis subrilus, Closrridium

sporogenes and Condida albicans) show evidence of microbial growth (turbidity) and the negative

controls show no evidence of microbial growth (elear).

The criteria for a positive test is turbidity in any of the test broths, All broths should be clear for

nepative teat result,

Test Number: 21487

Date: 27/11]00
Result:
Positive Control: Positive
Negative Control: Negarive
Test Resulr: Negative ( "
Overall Result: PASS s

Test Desceription; Determination of TCIDs, of cytoputhic Virus tration, (SOP ECACCHS55) Cell

Acceptance Criterion/Specification/Criteria: Negative contro_ls shou.ld show no sign of
Cytopathic effects. The Test Sample is serially diluted ifato in 4 wells :Ef
indicator cell lines for each dilution. Cytopathic effects indicate that virus 1s
present, Virus titre is calculated using the below equation Where X is the velue
obtained from a standard TCID;p Table as a result of the dlstr:xbunon of the wells
displaying less than 4 positive wells per dilution, and y is the value of the
highest dilution where all 4 wells are positive:

TCDy= 1 = 164

' . Y
Date: 01/12/00
Result:
Indicator Cell Line: BHK21 {Clone 13)
Negative Control - MO CPE
Test Sample: CPE "
Distribution of less that 4 positive wells:  4,4,4,3,0 _ {k 3
xX: 1.23 : w
Y: 10”
TCIDy= 1 x10"*%%
107
= 10%
Overall Result: Virus Prosent
: *¥% End of Certficate™ >
Authorised BY....ooe.. GSO“/L. T ECACC, Head of Quality.....ﬁﬁt%[g%a.. Datc
Papelof 2
rurnpean motlection =f coll cultures
EMPFANGEN 04-12-00 18:34 VON - AN ~BAVARIAN HORDIC MART  SEITE 03
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10.1 = 10 "s O/erall Result: Virus present End o ern icate Authorised
by. ... ...~ - ECACC, ):lead of Quali tys . Dat e
Paget or 2 rurnpeen Col l ection of call cul curne EMPFANGEN 0?112{%{)2% 34
VON - AN - BAVARI AN NORDI C MART SEI TE 03 46 01 JUN 2006 Clains 1. Method
for the recovery of poxvirus frominfected cells conprising the step of
subjecting the infected cells to a @lajims pressure honogeni zation to obtain
a poxvirus- containing honmogenate. 2. Method according to claim1
characterized in that the poxvirus is selected fromthe group consisting
R)/L ﬁrg hOpOX\I\j(de”ihlﬁE%r thel m&vér?wquxv&ué,l ﬁmﬁwizumfsﬁtee sl coﬁmgéinQOEQﬁiﬁteIﬁQﬁ 3.

t hod accor n e, 0 ai to 2 characte in that the
poxvirus is?% @88@&*@3 '%f?‘cg?ﬁl £ells ara éﬁ?&si“ﬁ'i‘%%ﬂ“'z\?g f QhialparRpxvirus-
goat poxvi r ugoniaimeepiowogend®.  canar ypoxvi rus and fow poxvirus. 4. Method
according to claim3 characterized in that the vaccinia virus is Eistree or
nodi fi ed vaccinia virus strain Ankara (MVA), in particular MWA-BN with the
deposi i on mMuthed addohdig \(DSIQ%QQ&aréi;terMBH o thad eign pebivitgs Ts0s@dpted erofthel ai ns
1 to 4 characterized.in hag th oxvirus is a reconbinant poxvirus. 6.
Met hod acco®fiy 8" %Eﬁ‘iﬂgn f PRAVIISEY 5 BWRIAUIERRS | ZRYPPRYIURS AR
hi gh- pr essurcapriguxeipgesi zation is carried out by putting the infected cells
into a high pressure chanber, increasing the pressure in the chanber and
ejecting the infected cells through a nozzle. 7. Method according to claim

6 char @ct er iMetiod acddrdihg tth@npsressucigimsN] tbe elmadienizedsin that the poxvirus is
selected from the group consisting of vaccinia virus, goatpoxvirus, sheeppoxvirus,

canarypoxvirus and fowlpoxvirus.

4, Method according to claim 3 characterized in that the vaccinia virus is Eistree or
modified vaccinia virus strain Ankara (MVA), in particular MVA-BN with the
deposition number ECACC V00083008,

5. Method according to anyone of claims 1 to 4 characterized in that the poxvirus is a
recombinant poxvirus,

6. Method according to anyone of claims 1 to 5 characterized in that the high-pressure
homogenization is carried out by putting the infected cells into a high pressure
chamber, increasing the pressure in the chamber and ejecting the infected cells
through a nozzle.

7. Method according to claim 6 characterized in that the pressure in the chamber is
increased to a value in the range of 200 to 1000 bar.

8.  Method according to anyone of claims 6 to 7 characterized in that the nozzle has a -
diameter in the range of 0.10 to 0.6 mm.

9. Method accdrding to anyone of claims 1 to 8 characterized in that the poxvirus
containing homogenate is subjected to at least one purification step to obtain a . -

poxvirus-enriched fraction.




increased to a value in the range of 200 to 1000 bar. th hod accordl ng to
anyone of clains 6 to 7 characterized in that the nozzl 8 @I aneter in
the range of 0.10 to 0.6 mm 9. Method according to anyone o %q ime 1 to 8
characterized in that the poxvirus containing honogenate is subjected to at
| east one purification step to obtain a poxvirus-enriched fraction. 1 JUN
2006 100. vethribocdacwrdingip cleine  ahanadteched bicthat dreeef the at least aeagusficatioe at

| east one p i s an ultrafiltration step. 11. Method
accordi ng t%chse{lg%' g%ﬂ %rlgrgéeél zed in that the ultrafiltration is a
cross-flow filtration. 12. Method according to claim 11l characterized in
that in4the I i e i Se . ag..a pore
si ze b|rll gger I\? t%&gé{ﬁﬁrﬁg té)Elraﬁﬁ 18 hﬁFa%Hasr%% {FE?BE ﬁ%aﬁ{r%flﬁ%ﬂ]é %%O%Zﬁ“gd
accor di ng t dilteglipone of cl ai ns 10 to 12 characterized in that subsequent to
the ultrafiltration at | east one colum chromatography step is carried out.
14. Method according to anyone of clains 1 to 13 characterized in the

poxvi r Uk  cdviethodhipeepréiogde elain d 1 mhatdeteriged i thas irethei adssefloiwv-filtratioorstes a
freeze-drie L - enr | fLrac \/ C [l

nomogenat o BTATRag T Ve ek Bk 2 Gtte IA7 ol fan BOUI BocaREF bW Rler |,
16. Poxvirughamb.ilpmed fracti on or poxvirus-containi ng honogenate according
to claim15 as vaccine. 17. Use of the poxvirus-enriched fraction or
poxvirus- containing honobgenate according to claim15 for the preparation
of a vakékei néethgd according to anyone of claims 10 to 12 characterized in that subsequent to

the ultrafiltration at least one column chromatography step is carried out.

14. Method according to anyone of claims 1 to 13 characterized in the poxvirus-
containing homogenate or the poxvirus-enriched fraction is freeze-dried.

15. Poxvirus-enriched fraction or poxvirus-containing homogenate obtained by the

method according to anyone of claims 1 to 14.

16. Poxvirus-enriched fraction or poxvirus-containing homogenate according to claim 15

as vaccine.

17. Use of the poxvirus-enriched fraction or poxvirus- containing homogenate according

to claim 15 for the preparation of a vaccine.
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