EP 0485463 Bl Description Field of the Invention 5 Cani ne parvovirus
(CPV-2) is a pathogen of dogs that is associated with vomting, diarrhoea,
depres- sion, pyrexia, variable | E®#85M83 Bihd rapi d dehydrati on.
Parvovirus requires actively dividing host cells to support their growh
and thus cells _having a high turnover are nost susceptible, and different
tissues qsietion e suscepti bl e at various stages of devel opnent.

Accor di ng‘:é%o{w‘opargl tis and nore inportantly, enteritis are the two nost

comon di s. 10 Background to the Invention Puppies are

especi gl |y g oo ERv-2NE § n Y adgB Gna |s” ddSbcialBd Wit Gﬂnﬁrlgnarﬁnb&cﬁ J}e
aduent of o A AR Mt By oo |I'e§,h ot o2

[ ved | MRy ef s e e Ao 1o bl ot Bt Fobce srcu.ﬂer’é1 W4k ) | Y
derived apd imdrdy: sZeM%) VHRd R sBRbs @f”&dv oftS ARJORIHGH Emy&LaRIP BSE MR iMbEHaRM | ON

for puppi Sﬁerldéléfe%twlﬂb{tocfriuﬁ&:tduééﬁﬁléﬁtmeé e puppi es often having a serum
anti body level equal to 50%that of its parent. However, the maternally

derived aBadkipouhd tehee Inkehsn exponentially with a half i fe of around about 8
- 10 days. Wiile the MDA continues to decline exponentially it has been
found t hat \Pappiesrae iespacigllyrsusegptiolei to indextiorobly 6 vinisi partaularie siodeathé wdvantaof | regulae
vacci nes weggindtion fegimes.cdlacdinated ditches pans e atsporivived inimumiy ot thel puppies bo diresglt ofTthe s
phenonehotanster dficvaernalle defived gniibadie (MAD t Materndl antipadiesorravidecsomatriassive Ryigstions for
such as CeipRies furipg their ifirsh wpekp thelmgpios gften having isprurestibagy level paerl LOT0Methat of its
Vet er i nar Paent. Hoggver, fhe. m%‘ﬂ@“ﬂ@f"’i"(ﬂ'ﬁ‘?ﬁdt Hegdines @xpogenially |with 3 Hpiblfe of areynd akgyt 8 o
MDA r enmi H&d 3(¥§t ectabl e by standard net hods (such as haenmaggl uti nation -

i nhi biti on ' the '?ASJ'Q“B\“"S‘@FG?H‘%@@? affaf'\s f‘?sdﬁe'ép dthﬂ?é{??@'i" o dyyjng this, W‘%‘hel y
UU' i 3p| K Qlysfal g antl égi
detect ed {; gtgp P@f*; ‘fs f's " ger'aaé'r'bﬁ o be
a mni me ar: 2% )QT &Eﬁ su utl

corres pong ,&; db

Units resp ed @5 ;] ’tuﬁe %ﬂ&‘%ﬁ eQ: that is
(typl Cgf | Yon @&&f"ﬁrbe@ nllﬂ‘m%qgﬁroﬁ o Bt dalnEiiide (us'i QI%FEOWS sHds BCa

whi ch t et.mwpr&uﬁmyeem&d.aégglﬁrnatm%hmhé DRI g5 sdI @Y & ﬁua/sélﬁﬁ TRESION, m&aﬁs 4s
cconsi der egorigd of tiet (yiBali BotwsbAT- 1aGvedk3i of Hgey Bifdd 1R TiRAunif gdr?] dufind Whidhl thepup
response. miially @elived Sntib6didsavel RN BEIEWR Whdt F dohisidoRiatprdidcivetasid Udﬂ’fn@%lbIOtha o S
unr espadn Staksetotdlicitva Es3pdned. iDdfing this pbrivd tepuppP BSSusteptibRtko tilléttiondandas Garesporisivato | S
nor e ant i gecmatioh. han the prior art canine parvovirus vacci nes woul d be
capabl e of dhhes benpostuldidichata vaecinathbtys e iantigehicthan thoptoeat caning pyvies vaaeiles

sti nul at eweulebe capable iofnaven®ming Shee metemallyr dedved eanfitodiee it puppieniand StouilatestheiG Gwn

Thi s has irewine systemdg prdduce proteative entibedies. wi t h t he use of | ess attenuated (and
t her ef 8 e mdhig hegee mﬁeaqd tospme mdend ithOhe/uss of [igse etiaavated: (andstherefere orpsantigenis) t he

seri ous d?‘@!ﬂﬂ?faﬁ;ﬂ‘é\ﬁ owsverhtapsepirainshiave e sprious ispdyaniaod efdwisg regeily\shectin thetfagges
ani mal s t u@c e 9 ma's g l?°§ﬂ9 %fﬁké&amgmaﬁad BeRhIPUarsion dy Wlepesy (SpeyEuropean

vi rul encep °E ‘H‘F‘t?atalsﬁﬂ" RGP f%@i? (Insfifyte Rasigus) whichfis
stich a st? "§¥1‘ H'al°° &"c | ‘i"? "t‘ff VEL SNQBVAC |\£Q'|°| S ﬂﬁ eved to
be cur #ent | d "5 'We t°r5 gly ok ossl
preseis T A "ﬂ@f’"‘”@ e
sui tabl e Jl E IL] cu]c atfn mg%ﬁﬁ e ve :ﬁl :%lfa%t ties
agai nst C@ﬂH\ﬁruQﬂrtﬁéQX cEé’o?v @5 En 'CU ar p ens
of the pri oloyRf brobld |{|'|Cl!ofi‘|9\e al a%&ufaﬁlb Qacl:m éfvect&c? fnbt%rvB@ruPEn@‘&b&nQ&ed For

pr ot ect | Ofstirde, BiHiIbrBdds RiteSartibhidly stRYSibIE %S §6 infthl nﬁy ﬁvﬁub&nﬁﬁonCNE& YorRd Arfithkls

mat er nal | ¥m@R luhié&dnshati t&ﬁd@&dof tvBRinB loRiA! 250 MDA it WbuROndridiig Be Gisbdled td €S
of |ive Vhdve8mbdl disippedr@cces of vacci nated ani mal s which can possibly infect

ot her dogs. 45 Q her problenms with commercially avail abl e vacci nes

di rect edd Biggidstres of ffar I@htionus ar e docunent ed. For instance, certain breeds
are particularly susceptible to the immunity gap phenorrenon. Al so, sone
ani mal s r emrdthen presant fwention seekd 9 providecdnceltetative CRYT2 vageins, whick willheligit e antivDiy

| evel s wotaspensednr dags irythq)p;es@m matdrally derived anti CPV-2 antibodies and is of low virulence.
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65 and virulence characteristics of ECACC Accession No. V89042601 (CPV-2 P69).
In a preferred embodiment of the invention the parvovirus is such that any virus shed from dogs
inoculated with the attenuated parvovirus has a low rate of infection.
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Antibody titres referred to throughout the present specification were measured using a standard
haemagglutination-inhibition test using twofold dilutions and are expressed as the reciprocal of the highest
serum dilution which completely inhibits agglutination of pig red blood cells.
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Brief Description of the Drawings ‘

Fig. 1 - HpH-l digest of CPV-2 P69, CPV-2 P98 and CPV strain 1-404 showing differences in the
molecular weight of the different fragments.
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According to the present invention CPV-2.P 69 has been grown in a suitable
cell culture system preferably FK or cani ne kidney cells (such as MDCK),
at optimal conditions and the cul tERr@48546384 in the 35 fornmulation of a
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4B. Comparison of Canine Parvovirus Vaccines in Seropositive Puppies

55 The serology data from sefoposi,tive pups six weeks old vaccinated with a vaccine containing either
CPV-2 P69 or NOBIVAC PARVO-C batch 4545 (which is believed to contain CPV strain 1-404) were
compared.



fornmul ated together with a stabilizer and stored for use at [err]. The
vacci ne may be further processed by 25 freeze drying if desired. 4A
Vaccination Results in Six Wek EP@4964B3 B3 Si x week ol d puppies (nminiature
fox terriers) were passively i muni sed with 2 m of high titre positive 30

serum vl a ntra i t oneal ecti Pre VaCCI nat i on asslve
51946 hest gt B 10 e d Wit ar fiagh
2oy 8 \%g"d'é‘ éa'"s'ms&%' ﬂ?@p&@% g regéecgg Jvﬂm‘wﬁ% hey

of- [err]?;ecg:‘ mne}%ee

t
S ot T I o B B el e
ut hA Si NG’ Y hQHS ﬁii?, g %& 'ﬁ&éwé%séd’éi'h%@é a%wi'cniﬁé% loge. m%'ﬁdbgfw arjold &S
Wer e MEags RY 1R of g HBMS, 520 ddso YRS Fhd 1S L d 1. Only one
dog, adm Nk WeRbielaEeh, sk 3ige e ot disien weoks &%B@f&dneag_lﬁgbﬁbohy Madsq5 BEY.

Anti body ExtpaitresTirthe EHanedat aheling N6 from 32 to 1024 RILAOMATRS Pibk aOireBWEEKE of agel5
Days FoSiad Wafrialoderasd dntiody vsld hgafeindaning baivovilis (which Ringed from §8>S812 PRESOuN.€
| nruni z ethssartitres Weré hpproximately 50% of the dam. Haem3ghlutination inhibition titres of the pups before and

8192- 16 3R vaébihation are given in Table 2. 32 32-64 45
[err] 16 8192 5.1

32-64 16384 5.1 16

8192 féerr] 16 © 32768 50

[err] < <16 16384 4B. Conpari son
of Cani ne Parvovirus Vaccines in Seropositive Puppies 55 The serol ogy

data from seropositive pups six weeks old vaccinated with a vaccine

contai ning either CPV-2 P69 or NOBI VAC PARVO C batch 4545 (which is

bel ye¥ed to contain CPV strain 1-404) were conpared. 5 EP 0 485 463 B1
Si x week ol d beagle pups from bitches which were vaccinated with an

i nacti vated CPV vaccine during pregnancy, were vaccinated with a single
dose of the appropriate vaccine and revaccinated with the sane vacci ne at

ni ne yeeks of age. The pups receiving NOBIVAC PARVO C were all litter mates
of sonme of those pups receiving CPV-2 P 5 69, ie they were matched groups.
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Nobi vac Parvo-C was used at a titre of [err] per dose (this was the titre
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af ter%vaccination are given in Table 2. 15 20
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25 30-35 40 45 50 55 EP 0 485 463 Bl TABLE 2 RESULTS OF SEROLOGY TESTS

ON PUPS PRE AND POST VACCI NATION 5 - _ AGE
OF PUPS | N WEEKS VACCI NE PUP N(EP0485 46381 6* 8 0*
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256 15 64 2048 18096 2948 4036 819P>  2048%4 4096 64
32 2048 40 Nobi vac2®ar vo- Ci128 132 8192256 4096 324096 16
16 2048 13 512 32 2 6 1 512
1
32 16 32 3%096 4528 9 405t &ﬂ? 404%4 16
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33 128 32 8192 4096 2048
34 128 16 2048 4096 2048
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40 :
Parvo-C 12 256 32 16 16 2048
13 512 32 16 32 4096
14 512 32 16 32 4096
o 19 64 16 2048 4096 4096
21 64 16 <16 2048 4096
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47 256 64 64 32 2048
50 48 256 64 16 16 2048

49 512 64 32 32 4096
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only 3 dRigduesd aQaE}L":‘B@ roEPeRSe 9h#t daast2P48HILVSQys aben apcinatpd With & MacRiBhFRRINGSPYS- C
shovve% aPG?Fts%‘W% %ﬁfla?%od %g;@e@gf‘l;@qe/ﬂ%@rw%pu S t'th%h%{%goggg gn?v}?gt%rnea%e in
ants body_ t tP |

titres dfrmiopgy titp "‘t E’t‘“ ﬁ%‘& %ﬂ‘?ﬁ? "tf“? E"%“Tgé ; Oﬁa"cﬁ?ﬂﬂ" ﬁ'ghad

ant i boolj”"r"%cc B8 & ESl S'U'H%l "‘ fitse 84 % 309,752, 7011RY {e598Re Puide g
over comes r% logPbatPS5Rs e OPVETHY 'o(,e%%m%?}el,é?sog Séwbn{) %Uﬁe%' a‘ﬁt?oogiﬁs ﬁ\?rﬁ}.t)plqg

€T ey b Wi e BENURL ybdihoa it 7 he B 3f! 10 pricor art" SA

Rever si on to Virul ence er toc I rul ence or rever5| on to

vi rul encg, ﬁgve,g,g,yto\m[,|g,§;enat erial shed fromvacci nated 30 dogs, faecal

sanpl es fromvaccinated dogs (passage 1) were collected and adm ni stered
orally to mroasr @eteik foPVirukate/ 6r dision(1B 3FAHEE oany Wirbe inieial §raGdM vaddinateds

f r om dohesdgs, |tadchlesam@ing Srome vaicihatdte Boga NPaskdyd SH Owdle tcbilettsd land LkiiniARtered Nataly Clonat ed
dogs (r erevioushalPwnae. doys (passafe 25 FGEher fascks sdnilles Glamethsse dattei dayst werd takehOand0Qg S

G oup 2bpagsagedanrouph lhirtber Ahvacdmateld dogs\(efeo Pabtb Ilet ect abl e anti bodi es by day 14.
However Vi Yius passadinh wast ndd @bsbpiod mkapgt inniwb hlegsk Goome 2B diefel. Teblal 8)gshichodeveiopetihe 35

f aeces hte@tiblajargjbodiekiby dahet: Hewavereviraecayfd net beudstested irctherfgecss of tB tags noruimthe 40
45 5(035Haeges of 2B dogs. No other evidence of virus shedding could be found.
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EP 0 485 463 Bl TABLE 3 Reversi on to Virulence Trial - Results 5 Dog

Passage No. Titre:- SaIUISO[err]) Day O (PI) Day 7
(PI) Day 14 (PlI) 10 Passage EP0485463Bc15, <16 32768, 32768

- Passage 2 < 16, <16 < 16, <16 - Passage 3

<16, <16 < 16, <16 < 16, Mpeat Passage 2 <16, <16 <
16, <16 < 16,< 16 Passage 1B <16, <16 32768, 32768

- Passage 2B < 16, <16 < 16, 1024 8192, 4096 20 Passage
3B MWW 4 16 Passage 4B <
16, -<1§ < , < < < assage 5B < 16, <16 <
16xs 16 < 16,< 16 25 2 dogs inocul at ed per passage. Passage 1 dogs -

vacci nat gibgipaEshgeriNosubcut aneously angr IT{trer ¢ Fknw cani ne
parvovirus. 30 Passage 2 dogs. - i stere or al f ecal
suspensi on (equivalent to ZB'&?La'ﬂ'sz Ma}ned mjp:‘sﬂs@ge 1 dogs.
Passagae 3 dogs - admnistered 10 ml orally of a faecal suspension (= 3

grans) ol ﬂ%@ fyrom passagflg , 0098 - 40 Repped, Pesrgwe 2 dags -
o)

Adm ni stered orally sus Si (= 3 grans) (stored at
[err]) fri d’rﬁs&&es?ge 1 dogs. #gssgg 1B d58¥£ %ci nated with 10 m :
subcut ancassageardd 1 45 nm onél,lg16f P69<cH) Kelgar vovi<us, asage 2B dogs
- adm nif rall a, faecal guspe n (= )¢ Obt ai ned
from Pas?a?e%%B¥%5@agg 8 ngs?g e< g% 2'-ﬂgldﬁjhél)ster ec:JI2 %ﬁ ]Téa)lecal
suspensi d’fﬂs@ﬂgﬁlérarrs) obt@iﬁe(flﬁom Pas%%flﬁe B2ff. Passage 4B dogs -

adm ni st YaEa3e BB Of a faecap, s41§9en5| og {6, Hpzg ans) olyyNeghdg om
passage 3B do Passage 5B adm ni st ere Oom of aeq suspensi on
(=15 &t é’ﬁl?)s‘gﬁt ABned from$ gg 5%548 do‘ési6e <dm3 <a15f 1
Passage 4B <16, <16 <16,<16 <16,<16
Passage 5B <16, <16 <16,<16 <16,<16
25
2 dogs inoculated per passage.
Passage 1 dogs ~ vaccinated with 10 ml subcutaneously and 1 ml
orally of P69 canine parvovirus.
30 Passage 2 dogs - administered 5 ml orally of a faecal

suspension (eguivalent to 2 grams of faeces) obtained from
% passage 1 dogs.
Passage 3 dogs -~ administered 10 ml orally of a faecal
o suspension (= 3 grams) obtained from passage 2 dogs.
~ « Repeat Passage 2 dogs -~ Administered 10 ml orally of a faecal
suspension (= 3 grams) (stored at -30°C) from
passage 1 dogs.
Passage 1B dogs - vaccinated with 10 ml subcutaneously and 1
ml orally of P69 canine parvovirus.
Passage 2B dogs - administered 10 ml orally of a faecal
suspension (= 3 grams) obtained from Passage 1B dogs.
50 passage 3B dags - administered 30 ml faecal suspension
(= 15 grams) obtained from Passage 2B dogs.
Passage 4B dogs - administered 30 ml of a faecal suspension (=
15 grams) obtained from passage 3B dogs. .
Passage SB dogs - administered 30ml of a faecal suspension (=
15 grams) obtained from passage 4B dogs.



EP 0 485 463 Bl 5B. Conparison of Parvovi.rus Vaccine Strains in

Seronegati ve Puppies A conparison of -the viral

sheddi ng characteristics and

serol ogy in puppies follow ng adRP0i486483 Bdn of either CPV-2 P69 or CPV
5

strain 1-404 was carri ed out .

iy

were ran
P69 at
shown in
and at SI

from aceh
1004 & ag,mgﬁ*é%%
phosphatgubyf f er

| NOCULATHabdd $8implas wordl thifan ok \dadA Sigsy

Tgbl 8 % onrf he vura}a
tr

m:s

6?% 4&4& of

| tered

emﬁ"%

Pups of eight to el even weeks of age

&er.sés W%rs%m

d%g U at I on.

tO renove

oot e

| nocul ated with either
= -404 at the sane dose,

CPV— 2

b
)
}ﬁatgaal)ftﬁ 16k bR 9‘?&6 doﬂthf or a
408y WAERCOS

bacteria and | nocul ated into

Fel i ne Ki d§&um aibbdy- htr-gé\% nfbasurod before inoculgtior@hd R\dxanl Wies kdys ahdiGnoculation.

& RAkiYDabis BEgining 1 t43 @4yP after inochiation hp a

CPV Haereadk tWoive ddysOFach fbtasdmipRiwas irdsisperldall i Bufibébdos %\épﬁte buffer (1:10),[BAsfedto

DAY 13 Zémove bacterieMv idock¥atdd into Feline Kidney cells. 08 8192
8192 (Subcut aneous) 09 < 8 8192

16384 18 < 8 204 8TABLE 4 32768 32 < 8
1536 8192 (group control) 30 < 8

2086 8 senoconvén@oi??ouM\éuﬁﬁéN WieH CANINE PARVOVIFUS STRAINS < 8
6144 Inoculum Gropp354| 1Fup No. | CBV Haemagglutination Inhibitign Titre (HIU/50uL)

6144 19 < 8 2%6 pavo DAY 82044 31 pav13 qd 8

< 8 —81952— (group,comTot < 8
g ® cst-2P69 < s ol 2 69[é=$r] é’ T819 8192 5

384 (Subcutaneoysy 354 Oraw) e

<8 <8 1f <:£ '1536 < § 8192 [errl
32768 (g oup(g,g @4 3 10 <g <|8 <8 (g Not
testeg 3% cva askraih 1-@#04[err] g 16 4096 < 8 g2 64
16384 ((f al )(subcutaneous 133 - <8 <|8 6144 32 16384

16384 (gfoup controlg 6 <8 <|8 4008 < 8 gi44

< 8 * Subcutaneous inocul pti opg of |[ errgs per |pup. 26®ntrql s recespsgd stlerile
diluent. |+ Oral inoculatipn ot [efr] peg pup. Conigols |receivesghosteri| e

di | uesat . | 40 (grolp camtrolg subfut alseous | neul atijon 16086 of |pups recesvi ng CPV-2
P69 had {espeAveRRBoby 6 days aftter {i nosd ati gn wi B84 titres of f[esss] 1024

H U 50uL{ WiGraBas, only 6P% (18 oufj of <B of |pups <&cei Jing CPV s8rain |-
404 had fesponded by six payst4pos{ i ncdl atijon witth titlres ok32768r] 1024

HI U/ 50uL} 45group coptigl)|l owi ny oridl i nocul< i on|1 out<®f 3 |pupsNdtiesiedl at €d with
CPV- 235P65 heePValingin ¢tV er t =d % day’® pos{ i nocft atiqn. By 13 dnly 2
out of 3|hadO®Broconvert ef. th puppids adfi ni st @ ed PV straf¥f41- 404

oral |y show @evrfosiler si oh atOGGngs g5t i io&ul &8 on. Icanine paBvovilrus

was det ect ggbcltnebidandcaion 6t 10F TOIDsh pbripls. ldoﬁtfo%dedéwmt@ife digent.ndi cated in Table
* Oral inoculation of 106 TCIDso per pup. Controls received sterile diluent.

5\,50

&0

&5

Following subcutaneous inoculation 100% of pups receiving CPV-2 P68 had responded by 6 days after
inoculation with titres of 2 1024 HIU/50ulL. Whereas, only 60% (3 out of 5) of pups receiving CPV strain I-
404 had responded by six days post inoculation with titres of 2 1024 HIU/50ul..
Following oral inoculation 1 out of 3 pups inoculated with CPV-2 P69 had seroconverted by six days
post inoculation. By day 13 only 2 out of 3 had seroconverted. Both puppies administered CPV strain [-404
orally show seroconversion at 8 days post inoculation.
Canine parvovirus was detected in the faeces of all inoculated puppies as indicated in Table 5.
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55 10~ EP 0 485 463 Bl TABLE 5 FAECAL SHEDDI NG OF VI RUS FOLLOW NG
| NOCULATI ON 5 | nocul um Group No. - Pup Vi rus Detected
Post | nocul ation (Days) 2 3 £P 0485 463 B 7 8 9 10 11
13 CPV-2 P69* 8 + + + - - -9 -
+ + + - - - - - - 10
18 - -+ + + + + TABLES - - - - 32
+ + + (group control) 20 = Cb\/_
Strain |- l04* 7 FAECAL SHEDDING OF ¥iRUS FOLLOWINGIIQOCULATION + +
+ .5 Inoculum Group No. | Pup Vi'rus:b%tected Post Inoculation (Days) 17
+ ~t + + + + - -
] o -3 |- [ 6 |7 11 grtaup 18
control) CP\22 Peg* 8 | - + - - - - |t
+ CPV-2 P§9** 119 | - & -
13 - 10 - 18 - + ~+
- - -+ o+ fax] - + [(g¥ qup ¢
Strain | -40g@fstp contrdlp -3 | - + -
+ + + 25CPV Sitaiyr lgi04) dontrol—) Sublc it gneo
per pup. al inocul atijomdf -[ D, + -
CPV-2 P89|shed virus edriiidr- Drt e +pdritod th
i nocul ated with CPV strfaith |1- : , “CPW* slt rrai
control im the subcut aqeéhsl y | nog hrioup,* v
i nfect any GBHR e8Il 6. IcdParilson 5 ot h i
35 CPV-2 P6eP6hBHE diffledbrlt “chdrdctelitt]| s [t & dreviods
strai n€ when grown in Jaff dus [cel | pst I nt
separat e el lin 51 were: qed hg tlhe ¢ro
were: 40 gﬂ%@ y1 ni DCK) eI
(CrFK) ceIIs I'ne Kld?§y ( K)_ﬂ hd, A7
cont ai E wg cql §/ sg. crn acul at ec
Nobi vac P e S5—B e et g—t-o—+HRetae—CR 404
i nocul um | &9uruteeoysdroguiatian o P‘rT]C'Dso pEPH [err]. 45 Cell cultures were
observed foPraPeeyfslanal $0°EPPewer PUPPE) fol | owing inoculation (refer Table
6A). Wen
30 Puppies inoculated with CPV-2 P89 shed virus earlier and for a shorter period than those puppies
inoculated with CPV strain 1-404. Also, CPV strain 1-404 spread to the control in the subcutaneously
inoculated group, whereas CPV-2 P69 did not infect any control.
6. Comparison of CPV Growth in Different Cell Cultures
35
CPV-2 P89 shows different characteristics to previously disclosed CPV strains when grown in various
cell cultures.
In the present study, four separate cell lines were used for comparing the growth of CPV-2 P69. These
u were.

40

50

55

Madin Darby Canine Kidney (MDCK) cells, Crandell Feline Kidney (CrFK) cells, Fellne Kidney (FK)
cells, and A72 cells.

Duplicate flasks containing 5 x 10* cells/sq.cm. were inoculated with either CPV-2 P69 or Nobivac
Parvo C batch (which is believed to include CPV Strain 1-404) at an inoculum level of between 10*7 - 1052
TCIDso.

Cell cultures were observed for cytopathic effect (CPE) following inoculation (refer Table 6A). When
either virus caused 100% CPE in a cell type, then all flasks of that cell type were harvested by freezing and
thawing. The harvest was titrated in CrFK cells (refer Table 6B and 6C). It is apparent from the results in
Tables 6A-6C that CPV-2 P89 infects cell cultures and develops cytopathic effects (CPE) earlier than
cultures infected with Nobivac Parvo-C the closest prior art. Differences in the yields of infectious virus from
the different cell cultures were detected. The titres of both virus strains were lower when titrated on CrFK
monolayer cultures, than when titrated in CrFK suspension cultures. The difference in titres between the two
titration systems was greater for Nobivac Parvo-C. This difference between virus strains was highly
significant (p < 0.01).
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either virus caused 100% CPE in a cell type, then all flasks of that cell
type were harvested by freezing and thawi ng. The harvest was titrated in
CrFK cells (refer Table 6B and 6Eff 04B% 46%Bhpparent fromthe results in

Tabl es 6A-6C that CPV-2 P69 infects cell cultures and devel ops cytopathic
effects (CPE) earlier than cultures +%§§+ed wi t h Nobi vac Parvo-C t he

cl osest prior art. Differences in t hed ds of infectious virus from50
the different—cell cultures were detected The titres of both viriis strains

vere | ower when tEYTORABHC ERFEDTRIE GROARIRAINSIIN OIFFERIENISCELLIGWRTWRESN tifrated in
Cr FK: guspens O@ell :[ e§|rus-§9§n artt SoenC%ohrgLPBéttlr{oaﬁawtm&ehe two

titration sysgt greater for Br=-arp— ey H-s-e-H-e+erep bet ween
virus straing vvas highly significalt & & 0491)] 5% EP 9% 485 4p3 Bl
TABLE 6A CYTOPARH C EFFERM2 fe CPV STRAINE | N DI FFERBNT [CELL+GULTURES 5
Cell Types Vi rus I Rbbivac Parvo-C Houfs ‘Rest [l necul af i ohn+- CPE Score* 22
45 w0 72 A7 AV - 5 M
++ +++#Robi viac %?5%9 C - /+/- N ! - + 10
A72 b\ 2_pgq | Nobivac Farvo-C il Pl + o +++4 Nobi vac
Par vo-C CrFK + CPV-2 P69 + - |+ +~COFK ++ CPY+ 2 4969
+ +¥++ Nobi viacN¢bivag Ban@-C - - + H + + + 15
MDCK 15 V-’aoaég CPV-2 P89 - - */ +/ - Nobi vac
“Parvo-C Nobivac pa,\ﬂc Q/t opatf.hi c efi,ect (QPE) Score:
- =-No CPE + T—ﬁatllvt cPE— imted
extent + + = CﬁV‘P‘Eﬁ‘é"%P‘E(CP%W%T éfﬂqpﬁ'e + + + = Qbvi ous CPE - 75% of
culture +++ +* GB TI TRE OF CPV STRAI NS GROMN | N VARI QUS
CELL 2€:ULTURES bv : ' ofcu urSeUSPENSI ON 30 -
CELL CULTURES | +J_ru o E 75% of culture Cell Types MDCK
FK P _ CPE A72 CPV-2 P69 ‘4. 65*
4.8 .55
5.65 4 5. 0 5 65 Parvo-C [err] 40 TABLE GC TI TRE
OF CPV STRAIN GROMWN | N VARI QUS CELL CULTURES - TITRATION I N Cr FK MONOLAYER
45 TABLEGRF| | CULTURES
TITRE OF CPV STRAINS GROWN IN VARIOUS CELL CULTURES - TITRATION IN CrFK SUSPENSION
30 CELL CULTURES
Virus Strain . Cell Types
MDCK FK CrFK A72
a8 CPV-2 P69 465" 48 4,65 55
Nobivac 4,55 5.65 5.0 5.65
Parvo-C
*TCIDsomL
o/ P
TABLE 6C
TITRE OF CPV STRAIN GROWN IN VARIOUS CELL CULTURES - TITRATION IN CrFK MONOLAYER
45 CELL CULTURES
Virus Strain ' Cell Types
MDCK FK CrFK : A72
50 CPV-2 P69 4.2 45 43 45
Nobivac 3.6 4.5 35 4.5
Parvo-C
“TCIDso mL

55
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Virus: Strain . Cell Types MDCK

FK Cr FK -A72 50 CPV-2 P69 4. 2%

4.5 4.3 EP 0 485 483®1bi vac 3.6

4.5 3.5 4.5 Parvo-C [err] nL 55 12 EP O

485 483 Bl 7. DNA Anal ysis A feature of automonously replicating

par vovi rué t the genorre cont ai ns a regl on that S dupI | cat ed and

non- codi ng. eg g:ﬁ en_nucl qfs'
re contains a lon &

and 5011. T nd n o |1| ?agl% ri:tg‘:‘l'ly E@teﬁ% P gcﬁld s45%) % neﬁﬁh

W t-hi_n 5a e fa

nusleot) d : g e tldeQ 2 nqmraa&aﬁ% dpagrg

P69 an s wiEas cPY¥Sir 401 rain 1-4047 Base erences Were

| ocat ed at " gy %dﬁ@és@e)é 6ol e%bﬂﬁméﬁgguc‘fbﬁtufe%émﬂoﬂso CPV-2 P69
TAT_CAACTA CPV-2 P98 T_CAACTA CPV  Strain |-404

TCTTCAALTA 15 4595*

4604~ *appro;ii lma'éle nuclcw.izgesrgegi on 20 TAT-WOANTTA vvidthhrefe[]enCﬁs dob |
Fig. 1, a Hph- I gest V strain r owed that the thir an
in CPV-2 P69 was Iarge|‘ﬁ’i§'r'1'tzr’r3:'l9 cul ar wei g%"ﬁdﬁ? correspondi ng band in
both CPV-2 P98 and CPVCPW Straini(440di g TCTTSAACTA AMBDA BST EIl). dains
25 1. An attenuated cani ne parvovi rus 4 I@&,ﬂg t he antdygeni ¢ and virul ence
characteristics of ECACC Accession No. 9042601 ( -2 P69) 2. An
attenuated CPV as cl ai f@Pprexdmate nualectdde: magi@merised in that any

virus shed fromaninals 30 i nnocul at ed vmth the attenuat ed CPV has a
| ow rate of |nfect|on as her e nbefore def rvovirus ECACC

e R i e gl b
al

vacci ne as % which the anount of CPV is at |east [err]
S0% tissugpiy ture infective doses [err] per dose. 40 6. A vaccine as
clainedg,in any one of clains 4 or 5in which the CPVis in either a live or
att enuat eg TarMdktedShile pdivovits halify! tﬁl@anﬂéenﬁlaﬁd mgnderéhﬁﬁuenﬂﬂg o ECACCHCHRsibh L O
6 further cqupvdsdsdeen @piepegihar neceutical ly acceptabl e conpounds, or any
ant!gen or part t her eof or virus or yl rus particle. 45 8. A yaCC| ne as
claimed i 2 PnYattitte®CPY|a8icmed ik Gaif 1 Furthd?&haradidisdf in ansk ¥APIUb isRdtrom animals
prepar 3 1 On ixmbculhted with the attenuated CPV has a low rate of infection, as hereinbefore defined.

3. Canine parvovirus ECACC V89042601.

4. A vaccine comprising an effective amount of an attenuated canine parvovirus as claimed in any one of
35 claims 1 to 3.

5. A vaccine as claimed in claim 4 in which the amount of CPV is at least 10%® 50% tissue culture
infactive doses (TCIDso) per dose.

40 6. A vaccine as claimed in any one of claims 4 or 5 in which the CPV is in either a live or attenuated form
or both.

7. A vaccine as claimed in any one of claims 4 to 6 further comprising other pharmaceutically acceptable
compounds, or any antigen or part thereof or virus or virus particle.

8. A vaccine as claimed in any one of claims 4 to 7 in the form of a lyophilised preparation or a
suspension.

9. Use of an aftenuated virus strain as claimed in any of claims 1 to 3, for the manufacture of a
50 medicament for use in preventing infection by canine parvovirus in dogs.

10. Use according to claim 9, wherein the medicament is a vaccine as claimed in any of claims 4 to 6.
Patentanspriiche
55

1. Attenuiertes canines Parvovirus mit den antigenen und \ftrulenzeigenschaften von ECACC Zugriffs-Nr.
V89042601 (CPV-2 P69).
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suspension. 9. Use of an attenuated virus strain as clainmed in any of
clains 1 to 3, for the manufacture of a so medi canent for use in
preventing infection by canine peR0485A488BIn dogs. 10. Use according to
claim9, wherein the nedicanent is a vaccine as clained in any of clains 4
to 6. P tﬁB gn@ErUche 55 1. Attenuiertes canines Parvovirus mt den

antig ul enzei genschaften von ECACC Zugrl ffs-Nr. V89042601 (CPV-2
P69|) : 13 ela:'tpreoof4§u§omA6§§us re Icat aﬁg\% u¥e§| |§ th%t tI?e %ynro%e OcrontgiH; % ﬂ ﬁnay us

rep 'Ca B RA’AJo %mL Snof % Hiatse EEvibeh!

dupli Ca oﬂgmcl Hes .£‘é‘ thih ‘%zﬁﬁﬁlﬁgﬁa&nﬂ?fr

nucl €ot {h é%ﬁ uctébli #hd'5 01f ﬁ.Qhé)BP@ erfdRB has béth s6 dén r'bwlaeﬁﬁg' deS
i's cont gigne Q,emas]éiﬁpst Asgoqdiael Il fragnent. A proportlon of this

.region be@é&ed?ﬁe%ﬁﬁés@%?d Id&%d%ﬂﬁ)’éroﬁuﬂﬂteﬁQléledhéb 4g0¢ asfobwgenone has been

sequenced for CPV-2 P69 and CPV-2 P98 as well as CPV strain 1-404. Base
di ffes ences were | ocated at approxi mately nucl eoti de 4600 as foll ows: 10
CPV-2 P69 CPV-2 PT CAACTA CPBRAP_CRACTA TAT_CAACTA

CPV Strain 1-404 li,c;I %IA 4595* 4604* *approxi mat e
nucl eoti de regi on 20c W th r% %‘r%%%gAto Fig. 1, a Hph-1 digest

of the CPV strain cl &8V ﬁ@m&%% t HECTREAMCBANd in CPV-2 P69 was
| arg& in nol ecul ar weight than the % £spondi nggpgps in both CPV-2 P98
and CPV strain 1-404 (Fig 1 - Std DA_BST EII . Clains 25 1. An
attenuated cani ne par"ARBRA%INALS W?W%ﬁ?gﬁ%‘!@%nd vi rul ence
characteristics of ECACC Accession No. V89042601 (CPV-2 P69) 2. An .
altepuate \/ a} al nedn cI hg char cterls dgﬁc

or, 1,a t | earl
o e e b R e
ow r at 49‘%,: 'i)ieé bef o e e &d nine p rvovi rus 'ID:CACC
V8904260]? A A VaCCI ne corrprl 'sing an effectlve anount of an attenuated
cani ne @RimeoVvirus as clained in any one of 35 clainms 1 to 3. 5. A
vaccie as claimed in claim4 in which the amount of CPV is at least [err]
50% t i SEUGNGHbrubts® cdninb Paldvikes lﬂﬂﬁ@t‘ﬁe brtigdricS vilfdncéléhaRcterittcs 0P ECACY AScoésitR as
cl ai med i mNoaveso42ee1 @bvelmep)rs 4 or 5 in which the CPVis in either a live or
attenuated formor both. 7. A VaCCI ne as claimed in any one of clainms 4 to
6 furthr Aocatpruated IOPVds otEimeahia rcive @ Uirtheradhatactaised pi thittl ady wibwspshad G6m adifmalny
ant i gren olinnpadatediwith theattenvated, CPVsas@rlow iateles infetioh) as|hereinkidiore defined.

3. Canine parvovirus ECACC V89042601.

4. A vaccine comprising an effective amount of an attenuated camne parvovirus as claimed in any one of
35 claims 1 to 3.

B. A vaccine as claimed in claim 4 m which the amount of CPV is at least 104% 50% tissue culture
infective doses (TCIDso) per dose.

40 6. A vaccine as claimed in any one of claims 4 or § in which the CPV is in either a live or attenuated form
or both.

7. A vaccine as claimed in any one of claims 4 to 6 further comprising other pharmaceutically acceptable
compounds, or any antigen or part thereof or virus or virus particle.

8. A vaccine as claimed in any one of claims 4 to 7 in the form of a lyophilised preparation or a
suspension.

9. Use of an attenuated virus strain as claimed in any of claims 1 to 3, for the manufacture of a
60 medicament for use in preventing infection by canine parvovirus in dogs.

10. Use according to claim 9, wherein the medicament is a vaccine as claimed in ahy of claims 4 to 6.
Patentanspriiche
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1. Attenuiertes canines Parvovirus mit den antigenen und Virulenzeigenschaften von ECACC Zugriffs-Nr.

V89042601 (CPV-2 P69).
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8. A vaccine as clained in any one of clainms 4 to 7 in the formof a

| yophi | i sed preparation or a suspensi-on. 9. Use of an attenuated virus
strain as clainmed in any of cl ai GB0486d463B1for the nmanufacture of a 50
medi canent for use in preventing infection by cani ne parvovirus in dogs.

10. Use ord| cl ai m9 vx/n i G n s avac

cl ai med 5 2] eb |r(\)l f?t (g‘ ér| e In khlo %sr gesteée"in nes

Par vovi russ%ﬂ| lf ?ﬂ '}?a"fef’e% 'E
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Siilig*lg1 gBrQ 4&55 Attenuiertes CPV nach Anspruch 1, femer
3.-C 42601

dadU‘Fvch gekgnﬁnr?zelac not , ggégjéoe es Virus, das von Tieren abgegeben wird, die

Mt dem @t Yab GiisasinERMo WisHel Mdnbe SiheatisRiidiBn rehﬁm.l aﬁom; SkhiaRdn s
auf wei st, whprushedt bigB.vor her gehenden definiert ist. . Cani nes Parvovirus

ECACC V89042601. 4. Vakzine unfassend eine wi rksarre I\/Enge ei nes

att onwi €. t Yikzidé Raoh AnsiTash\4) ¥l dekl Bie MEIYEare CPAE indéstené\NG3 50084 Gevoblakufturdnfeldi§de S5
Vakzi ne naobseA(RIDsb)qito Bosisibetrdper di e Menge an CPV mindestens 104.8 50 %
Gewebekul tur-i nfekti ose Dosen (TCI D50) pro Dosis betragt. 6. Vakzine nach
ei nem dei: Xagipe Wathceidenp der Arspriche 4leder dadn @h\tag rERMeeltwedpminecdinee lebbrelee vdern
oder att enettepvierton Foror edpigial beidéniFolshn dertieg-or men vorliegt. 15 7. Vakzi ne nach
ei neméder AnsprlUche 4 bis 6, ferner unfassend andere pharmazeutisch

ver t r ~gl % c Mazne nerhreinengdar A"%%qhe 4e'€l%\éd@§‘°wmfﬁg@w ¥derp prampzeylisoly Nerisdaliehev r us
odor Vi r us efpinduegan. odgr Rodwedos-Antigen oderdiefh daypnjeder W§6FQJ¥W§P%I""19| s 7 |n For m

el nes Iyopt‘;l | i si erten Praparates gder ei ner ?f% Ji

VervvendLPhg fzing Dachy, pingm, idar ARsRrache, sbést?ar’r?rggr"bg'ﬁifB'yﬁﬂhﬁ'@ 8 i Biﬁ’?ﬁrqg%g'"‘?f bi s

3.zur? Hers?\éﬁp?’l?ﬁﬁ ei nes Medi kanents zur Verwendung bei der Prevention einer
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ons

bis 6 ist 98T VOvi rus canin act ayant

caracjseri stiques antlg ni ques et de virulence de | accbs ECACC N- V89042601

(CPV- 2 R VerwshdufgéciPAdspriii o, WosaTBas MadfkayRngl bifk Vekhﬁe ée@r}&ﬁ 8L @brl ARBpriche 4 bis

caracterisgisfle plus en ce quo tout virus 35 di ssdm nd d' ani maux

i nocul ds avec CPV attdnud a un faible taux d'infection, comme ddfi ni

pr ~cdderrevémidations Par vovi rus cani n ECACC V89042601. 40 4. Vaccin :

conpr#nant une quantit6 efficace d' un parvovirus canin attenud4 solon |'une

quel condilePahasiruseamdm aliéo@ ayant $os bamctBistiques antigéniques et de virulence de I'accéds ECACC N*
V89042601 (CPV-2 P69).

2. CPV atténué comme revendiqué & la revendication 1 caractérisé de plus en ce que tout virus
35 disséminé d'animaux inoculés avec CPV atténué a un faible taux d'infection, comme défini précédem-
ment.

3. Parvovirus canin ECACC V89042601.

40 4. Vaccin comprenant une quantité efficace d'un parvovirus canin atténué selon 'une queiconque des
revendications 1 3 3.

5. Vaccin selon la revendication 4 dans lequel la quantité de CPV est d'au moins 10*® doses infectisuses
a4 50% de culture tissulaire. (TCIDso) par dose.

6. Vaccin selon l'une quelconque des revendications 4 ou 5 dans lequel le CPV est dans sous forme soit
vivante soit atténuée soit les deux.

7. Vaccin selon I'une quelconque des revendications 4 3 6 comprenant do plus d'autres composés
50 pharmaceutiquement acceptables, ou tout antigéne ou partie de celui-ci ou virus ou particule de virus.

8. Vaccin selon I'une queiconque des revendications 4 & 7 sous la forme d'une préparation lyophilisée ou
d’'une suspension.

56 9. Utilisation d'une souche de virus atténué selon lI'une quelconque des revendications 1 & 3 pour la

fabrication d'un médicament pour une utilisation pour empécher I'infection par le parvovirus canin dans
les chiens.
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5. Vac¢cin solon | a revendication 4 dans | equel la quantit6 de CPV est d' au
noi ns 104. 8 doses infectieuses a 50% de culture tissulaire. (TCI D50) par
dose. 45 6. Vaccin solon |'une queFR0B48%4631Bt revendi cations 4 ou 5 dans
| oquel | e CPV est dans sous fornme soit vivante soit attdnude soit |es deux.
7. VaCC|n1§obﬁ$aonune que%gwgg es re nd| ations. 4 & 6 conprenant  de

plus d'autTeg, COp §°$ ué geleven d'c %"3 '\?;egoé’ ?1[5‘6 mzfé’c'@d?’éﬁ'l"@@meweﬁdﬁﬂﬂf dans

antlgbne ou par e us ou particule de virus. & Vaccin
solon | " une quelconque des revendlcatlons 4 & 7 sous la forne d' une
preparagion |yophilisde ou d une suspension. s5 9. Uilisation d une souche
de waus attdnud solon |'une quel conque des revendications 1 a 3 pour |la
fabrication d un m~di canent pour une utilisation pour enpecher |'infection
par | e parvovirus canin dans |es chiens. 14~~~ - TEL |1 11 11 EP
O 485 463 Bi 10. Utilisation selon |la revendication 9, dans laquelle le
m~di canment est un vaccin conme revendi qué dans |'une quel conque des
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