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Most of the summaries and evaluations contained in this report are based on
unpublished proprietary data submitted for registration to the Ministry of
Agriculture, Forestry and Fisheries, Japan. A registration authority outside of
Japan should not grant a registration on the basis of an evaluation unless it has
first received authorization for such use from the owner of the data submitted to
the Ministry of Agriculture, Forestry and Fisheries, Japan or has received the data
on which the summaries are based, either from the owner of the data or from a
second party that has obtained permission from the owner of the data for this

purpose.
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| AR EOFMICY 72 0 L L7 E#H
1 BEXIEEORT 20T LOMIZET 515w
(1) ¥ EOMLER T RO ERERE I T 2 94 IR
A T EONE - T4 (BLROFRE) kU4
« NIV T A VAR (Family: Parvoviridae)
« 2ULR T AV AHE (Subfamily: Parvovirinae)
- 7'vm bV T A VAR (Genus: Protoparvovirus)
- WEEMW 7 1 b LR A LA 1 (Species: Protoparvovirus carnivoranl)
B RNV AR T A LA 281 (Canine parvovirus Type 2; CPV-2)

c Bk4 0 RSV U A LA 154 £ (Canine parvovirus, Strain 154)

0 fEEORTEDORILE 72 5 HI1E

BHETHDLRNSVETA VA 154 1k (LLTF, CPV 154 #F) X, 1980 FFICHFE DA o & —
> MEFEFTIZEB W T, [HARIZ D EIEFR] MR L 72358 B2 7 iz L., WEL
b~ AZ—— RN NVAE LTz, FAlvAZ—1— KA/ AL, Nobivac Puppy DP

(/ /3> 7 PUPPY DP) & O* Nobivac DHPPi (/ ©/3> 27 DHPPi) %O RHY 7 FU10E
ENDHEAI CPV 154 BROBLEIZH W BTV D (2025 429 AKER) . 28 VP2 EHEBEE T
BARNSNVERT A VA CPV 630a £ (LA, AELFHBZMEY) OFEHIZIE, Zo~vRs
—v—F ( [HAMBIZOEIEBIR] ) O/ A N AR EAT,

CPV 154 ¥RIZE 7 7 a—F AFURIC K 50012 L v . CPVHEiAELD 5 % CPV-2 (Original type)
BT 2 2 EDERESN TS BIIEELD) , CPV154RICHE W T, FEEZAIE<ENS D
B IZIE, IREEZ (AR D X FEBR] BlAI R STV, PCR T 74 v — D%
FHZE > T2 oS ZRE T2 Z L2k b, BARE#AIFRETdh 5, CPV 154 #k, CPV 630a
. XUEZZEDOMO CPV-2 #H PCR 7' 7 A ~—EFI LY, ZIhbD7 T A ~—% 7= PCRER
BB 2B R ERITSER 2 1R LT,

N BEEFET D DICHOWZBE FRIRZE DN

= fEELLTHARZ VDS AIIE, BREREICET 201K

(2) RSO L OBUR

TEXRUVKREGFHREIAMEYVOERYMIILRGRERRITLSTED LR Camivore protoparvovirus 1 T#H %
PLRE. XK/LERVAILR 2 8 (CPV) DBEMMALSNTLNS, CPV EE D CPV-2a, CPV-2b, CPV-2c & original
type CPV-2 LDREZETDHT=8 . RABEICEVTIAMNRAFRAIEL TR/ LAY A ILX (BEFF CPV) L&
B, Ffz. I RFEERELTOH CPV-2(Original type) . 2a. 2b, BU 2c DEE %X R B (L original CPV type2
& CPV-2(Original type) LEEE L TR AIT 5,
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CPV 154 ¥kE&L KA (REA) U7 F 0% 1980 £ L 0 HifE £ T, HRASEIZIH VT
INTWVWD, BRIZBWTS CPV 164 k2GR (RE) 77 F 208 2000 F12 s 7E&K
RENTLSE, FHER TS BIREE3) |

CPV 154 & &L RA (BRE) U7 F ORI 5 AGEE & &k Ok 5e 5 & 2 BIRE E
AITIRAT LTz, BN 31T 2 HICEE D & | TR L BN RO E S E 2N EE LR (BUF,
EMA) ~#H LT\ 5, EMA (2K 28 H S5 O ik #% il A RIS CRA I BV T
CPV 154 #Z GBI W TH- Rt FOBASIIHBE SN TE ST, E2EBmickir 5
FERIZBWTEZETH S Liim ST\ 5, Nobivac Parvo C (CPV 154 ¥k& FH| &4+ 501
RUANAEGIETIHT 7 F ) OiRE 2R 2 BIRE R 5 IZIT L7,

(3) AP R OAEREY (W) BFHE
A AR

RKASNVRD A NVARIEZ B 2T AV RE, WERTIIR VR A LA 2 B (CPV-2)
ERERES TV, EHEYA LV AGAZBRIIB T 5 EXLFEOLRIINEEHY 7' 2 UL
AR A WA 1 (Protoparvovirus carnivoranl) CT& 5, 723, Minute virus of canines (MVC)
A RASVART A VA 18 (CPV-1) & HIETI TV, CPV & OBERKIFES . Hi
7B X 72w, CPV 137 e LR 7 A )L A& (Genus: Protoparvovirus) (ZJET 5 DIZ
w L. MVCIZAR AT VR T A )V AJE (Genus: Bocaparvovirus) (ZJE7 5(2],

IIVEKRTANAD T A NZRLAIT=r Na—7 2R, BN 25 nm T, 1E AR
MEAET D, EERAMELRUHARIEMMEZIRE T 5 2 LA X2V T A )V A DSZRARKE S
HALE. BT ROMBRERRICFET D, SVRTANADT > RIZEFH 60 HD X 37 Ehy
TIOER S, 2D 9 BK 90%IL VP2 THERK S 41, £ 10%1% VP1 THERL S 5 (2, 3,

CPV OF ) LE, ~7 EUEEOIERNZ FIREIC T 2 Kbk N Y & R a— ARSI Z W ARSI AT
b, ZTNHOMEEIL, DNA HRoOERE LTHET I EEHIC, BEUFVN~DT A LA
DNA Oy =V v TEARET S, 7 JE 15T O—KREDO~ A F AR DNA 225720 |
XI5 kbp TH A2, 4, EIZ 22D Open reading frame (ORF) 23&% 0 | BIREGR T
AV I EoTA4H>OEABIZHREN D, H—? ORF 1185 FHEICRBLHEI D 5 Ik
HEEHE A NS KU'NS2 A2 — R L, -0 ORF 134 7Y REMKT 5 VP1 KON VP2 % 21—
K45, VP1 & VP2 IR L A v Y% —RNA (mRNA) OBRGAT T A 2 TI2L VI
RS, VP2 O2FFIE VP1 BIZFRICa— RS Tnwd, VP3 lE7ns 7 —EIc L5 VP2
Gk 2 R TR SN D8, VP3 DREREIZ W TIZH St > Tnan(s]l (K1)
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z> 3 NS1and NS2 VP1 and VP2 &

NS1
o I\ A 1]

NS2

An 2| Reading

VP1 frames
o— N\ A" 3
VP2
o— /I A" 3
1 2 3 4 5kb
B 1:CPV M%4°/ L DNA LEEE#EOERXE ([2]1&Y5IA)
RNASREEY® 5 KiflTF vy TSN(EAR). 3 RKiKIZHRIT7TZILIESH TLS(AN),

RIOVR T A NVAEGSED K & 72 5 RoSVAR T A LA 28 (CPV-2) 1%, 1970 I HIBL
LCURE, HERBHICEORICINE Y . BUEE CTHAPIZHFEL TV 5,

CPV ® BAR 15 E1x., £ D4 # (Canine Parvovirus) ®Oifb) ., RTHDHI6]l, CPV DREYGLIT,
A4 XB (Canidae) \ZJ&3 DK (A=A X, Canis lupus familiaris) DIEH>, 447 X (Canis
lupus) . =9 —7 (Canis latrans) \[ZBWTHENH YV, A XFA XJE (Canis) (2T HH)
WX 2T T D EERSH D EEZ LN TS, Rk (Felidae) \ZJET 50 (f =x=,
Feliscatus) N O', R7 ¥+ v b (Lynxrufus) (2B WTH CPV BB #ME ST b6,
CPV EAMEIZIW T, VP2 BInFO7 I/ BERLANZ B < AT K o TR T OE5EITE
WHHND Z ERHREIN TS, CPV-2 (Original type) I KO MIE CIXERMIC
HFEFRECTH D b DD, MHENTITHGE L 7eW[7], —J . CPV-2a, 2b, 2¢c O#iM (RE¥%S
HR) IV bR OERNTHGET 2 2 L lE STV 5[4, 7-101,

TR RAE (CARNIVORA) (%, =i H (FELIFORMIA) ) KON XA H

(CANIFORMIA) (Z K& 5, tHHICHB W T CPV OB/ XIE5EER TORGEN A 71T
LEFEIT, 2 MHERICBOWTEIR IR IEOAS =R a R A Y~ R ABOA A Y~V =
ThY, A XBHEH BT XBA XBBOA A X, ad—FT FAHI, A XFFXF
B D% XX (Nyctereutes procyonoides) . A XEXY RIFEDOT 15X Y 3 (Vulpes vulpes)
KT IAT~BT 74 T~EDT 747~ (Procyon lotor) ToHbH, ZDIHLT T4 T~k
Yed= 5 LR 7 A )L AL RDPV (Raccoon dog parvovirus) &WFEHIILTWSM, CPV &GO
HHHDH6,11-13], 7275 LA A X5 o7HES LT IRIENE CPV IR Z T 1 Y X ~FERUE G <
BT, EREA LT, vA A RPEEMETh o214, A X TFRIVIEOI LY

(Neovison vison) ~DFEEBREGITBWTIE, CPV IZHEMEEMW L ORIEE OWT b bk
HENiehroto, BRBIZHDEINAEFEOEAEBMIZIBUNT CPV DRYLBIRCZE O RIREME DN R
BN TWHEMIZENT, BAREETH DA XFA XJFA = A XL TIIEZ X —FR T
<L TS OB E W TTEFIMEIERY U CHBE I RBEEEETH L 2L b 20, &
WHUSN OB CIX, SR B2V avfRoIIvr W2y (Manis pentadactyla) [37]
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ANORERESNTWS, 2B, b N2 EEEME (Order Primates) ~® CPV D &L 13
WEIhTELT, AELmEYYE ClIian[15],

CPVIX 1978 FAZHI D Ty 4L, CPV-2 L4 Hi7=23, 1980 1D 1Zi% (Prototype)
CPV-2a, CPV-2b LFRiZILD 2 »OHA! (Variant) 2MfEHE I, HHRAFICIAE 72, 51
INHOHRIY A L ZD VP2 7 X kI 297 8 U ' (Ser) 72H7 7= (Ala) I[Z@EHL
7-diRE, new CPV-2a T new CPV-2b & LIS, 2000 2%, A Z U 72V T new
CPV-2b ©7 X / BEFREL 426 BT AT X R (Asp) B 7 vE U (Glu) (22 b L7-dk
RINMME I, 2¢ &S, BRIND KA Y, RS2 RV AN, 7T A ~LF—72 8D
EHxOKE, LT TA, TABUFUTHREINTND[16-18], ZDIEH>, 1997 I b
AT SN, 2¢ (a) B, 2¢ (b)) BoOHELH D,

B1:RIALKRIMIVAD VP2 EHBIEITERTI/BES D S ([16]HE)

VP2 73/BRBRE
ERIZFR

87 101 297 300 305 375 426 555
CPV-2 (Original type) Met lle Ser Ala Asp Asn Asn Val
Prototype CPV-2a Leu Thr Ser Gly Tyr Asp Asn lle
Prototype CPV-2b Leu Thr Ser Gly Tyr Asp Asp Val
New CPV-2a Leu Thr Ala Gly Tyr Asp Asn Val
New CPV-2b Leu Thr Ala Gly Tyr Asp Asp Val
CPV-2c Leu Thr Ala Gly Tyr Asp Glu Val

Met: AFA =2 Leu:AA > lle:A4VAAY Y, Ser: ) Ala: 7=, Gly: UL Asp: 7 RINSFXUEE,
Tyr: FAYY Asn: 7 RINSEY Glu: ¥ JLASVEE, Val:/ )Y

AARIZBWTS CPV OFAE KO (Variant) OAGICBT 5. 20 X 9 2o REIHER 114t
ENZEP T 2 80820, ENIZEW T, CPV X 1979 %a:fﬁmbf%&%én\ 1980 F1RIC
Prototype CPV-2a T} CPV-2b 75, 1990 FARXIZ1% new CPV-2a 723, & L CTZ ®D1% new CPV-
2b EB L Tp o7, ENTO, 2014~2019 E@Tﬁﬂﬂ B D FHA T CPV BAMK O
MOEEIX, 2b M (new CPV-2b) 7% 92%, 2a%# (new CPV-2a) 7% 8% CToh-72[19], 2025
X, ENIZBWT CPV-2¢ 'J@%E%iﬁiéMfc[zo]

BE, < OEIZBWTHOM L TWA IR Y new CPV-2a, new CPV-2b, KT CPV-2¢c TH
Do ZODTH, KHFEEICBWTIILE LS % CPV-2a, CPV-2b, CPV-2c & M:FR9 5,

ENICEBWT, THiZE 2 L RIERFIN SO CPV M= 2007~2009 F0D 1 AR T
43.8%[21], 2014~2019 FEDJEFIT T7%[191 TH -7z, Fiz, Xy hra v 7D 4 ~ 9D
BER ERERE 72 RICEBIT S CPV MHFEIX 2.6%[22] TH W THIEFICRBIT DR L k5 &
CPV DEAMIIBNT, FPHRIERDOER VANV AL LTEETHDLZ EIFALNTHD, T,
FAERRD 5 ik DLy ha v FDH B, CPV KRN 0 BHTH - 7-DiF 2 k(22104 T
bV, 3ERIcBNT1 }Eui@ CPV BY R R ST, CPV OB EZEET D L,
;@ﬁ%i%ﬁm BV A EHEORNEES 2R L TWD,
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7 ARSUIER (HE) FreE7eBREE D5
CPV 154 #Eix. KRB (DK) Mfm, KRB B K (A72) A, Bk
(CRFK) #ifia & Ol 7-#4E2E  (FEF) A% R & O L CHINI %,
CPV [Z=oR_Xa—7%F- 20 —ARH DNA VA VAT, BEFCIHEFICLZETHY, B
Bt A ord[28], =& 2 — v 3 — RREEA L R miE AN I3t 2 m 903, &
vavaAd YT IOVERT N U AEOHE TR ER TRIEL IS [24],

540 CPV :

HARFUZIWW T CPV X, MR O N UL RITTE R SN BRI 5 2 LI L 0 Y
T 5, WA A NAOERT, WWIHY > 5F, Rk, KOS T Y VR HiChED, TDOHKY
ANARE— IR A NV AMIEZ S LT, ik, B, U S8, S =7 ED Y R fikk
IR D, BEE TR T A L AMSEIRYG 1~5 H B CTRD Hv, i, Mk, Fis, B &L OV
MHHTANVARDEESIND Z END D, TANVAMIEL D%, 7 A VAT A AR D B/
IEOREEMICIERE L, MMp ERoBEZSI SR, F7o, MROENERR, BRER -V
2SRRI~ DG J 0 | R RITAF R ERIRAESS U VBRI E A B & 2T,

CPV L, RO SN D, — MBI, PEIgEZE% 3~4 H BIZMED . &EXH
7T~10 A O P, #EEPIZRDO SN LB X BTV 5([25],

55 CPV 154 £k :

CPV 154 a2 RMAAEY 7 F 0%, HRAKEICBW TR RIEH S, ZaMED R
NTW5D, CPV 154 FENRRIZEBWTHEMEZ RS N2 &l o0 TiE, A FEEME] oIS
TikR5,

CPV 154 #RDRITI T 2 ke mPELHIHER U DWW T, LU N0 Y 3B ClERd S 1T
Do
RA~OBEFERF BIREE6) (I2BWT, mAED CPV 154 # % FlR N M O O HERE 144 4,
6. MTN9 HHOFMEKICK T DU AN A A7HE Uiz, #F% 4 B HIC, MR, Mg
OANEY., EEONEY., BB OME AT 4 —a— N TUA VAN Iz, % 9
H BICIXEIRO A TRt & iviz, F7o, iR 1~6 H BIZHEBER A~ A L AP B 54,
BEREROBEGAY 7t E S IR OB T2 Z LI X DR L RICBWTIE, VAR
O TR 4~9 B BIZA BT,

BIBERE 712777 CPV 154 BRkDO RA~DOEFERER IV TIL, CPV 154 BRZ &, MR, &
OB TNERE L72t%, #E~O U A NV APRIOFHMIZ IV T, % 2~6 B BIZHEEFRICT A L
ADOYEMN I BT, FEEREE S HICRO - RS L2 T 2/0H, 3UH OREUEED
FTHHHEI T A Do Tz,

PLEX Y, 155 CPV 154 #Ri%, BYHIHNC U > Sk CHISH G5 & 5 BB, AL
AR R A T EME ISPt S D v ) CPV OB &k TW D b oo, AR O
CPV O X D ZHKR COMIIZ XL IRFEMEZAE T D L9 2 EEESIEE T2 Lid7eun v A,
72BN, — RO COHEIHOFEE IXHIE L TV D 572 BB W TEFAER CPV LT - T
W5,

T CPV154 ¥k 108° TCIDso 0.5ml Z&#ARMNIETEL . RIAE D VML AEREBFICEOEREL .
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N RSO A AR

= AT DA%
O HEZFET DZOICHWIZEEBEHHZE DN

A=Y

@ AAfFRE))

I HGERE

CPV X, IMi&Z& U L7z —#xr ezl ampa sz gas st (MEM 550 2 Ly a il A — 7
JUEEH) T, REOYHSRME (DK #fa, A72 e, CRFK Mk ) FEF fifa) 2B\ T
3TCTHAE L, W 57 (BIEEEs) .

@  ATHORR K O
A ORER
M OMIE EO LT 2 —~FiaT 22 LIk, AN AEERFGESND,
CPV IR T A7 2K (TIR) TG L, 77 AV Vo R A b— A%
2 LTIl IAZEn S [26] LB 2 6T D,

)

m oo oo o

it fled

~ORRGe B, fitomte (M 2) ZLIFISRT,

CPV IZ TR TG LNTE LS D,

M= N Y — ARV iAEND,

3l NESNNOY 7=

U Y — DD 7R 2R ) 28—+ A2 (PLA2) D&Mk

EMAL SN2 PLA2 1T X B ) VY — AEOREE, KON A L A DFIIVE N~ fiH
VP1 #RfEY 7 (NLS) ONTEIC L VA~ SND, VA NVARY ) ME, B
AR (NPC) &0 L Clik SLiztk, MR EMELZFMGT 5, A LD A
SV AR 1T ERAEHIIZ NPC 2 U, MifasMc it &b,
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release (”
£
_V
TR
4
C:  e— e
y
? T bt ; ]
:j’ W ’ ’upudasumw
and producing
progeny virions
Nucltus

2:CPV 0)4@5’:&%([261;%&3{)

CPVIZIDNARY AT —FEa— Rty r—2 LT e, DNA ORI TR
Hifm o> DNA EREHE A2 WD LERH D, Z D7, CPV OERITMaE IS\ T S #
DIRBEIZ B D I D THELN A RETH 5 [27],

HIFLD DNAR Y 25— L 0 —AK$7 A1 /L 2 DNA DB A8 DNA RS S,
INEEFR L LT A /LA mRNA ~OEEENEZ 5, JEEESY X7 NS1iX, (1) DNA
WICREA L TCUA NV AODNAERICKETHY, (2) ~UH—BLLTHx, B) =X
L7 —EELTHE, (4) Miuod DNA HRIZHE LT S #HloMiu sz k=85
2E. A LA DNA OBEELZB W TE L OREREEZH > T\ 5[2],

70 LOBFRNT Ta— Y o 7T e ARG ) & TN 2B CIEIT T2 L4326
nNTWs, bbb, A4 FT A DNA 7/ L EOREGO~T B U fiEIL, A8 DNA 5l
A (Replicative form: RF) D& KA D IO D HCE 7T 4 ~—L LTHIE, DNA @
BRSSPI ER AR T, &I AR DNA BAER I, W7V Rlig Ny r—r sz, K
Hansle, 4.,

KPARHE, HEERG,

CPV O L, HAF A CHE S 72 7 A L ADRRD « BERIE S ORRYLC L 5 KRR
METHD, FIMNZEBITH CPV EYTEICRIE & 72 2 DOITAKFIEGL % OhHT RIZBIT 5 IR
Th %, 6F CPV 154 FRIZOWTIR, RICHRRL, Jit Sic v A v A3 EJE RIS E G
L CHRRIERZ RE 2N 2R LTV D,

4k CPV X, SIBERICBIT DRENRETH Y, B F~DBYMESLE NI X DRBEIZIE S A
EBH LN E 725 Ty, B4R CPV 1, MRS TTEIREEIZ & 2 S EIR O I E fa T
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DAY v o8 - B BRI EER) & e b | B LR RME 2 R, — 5, A% Ok
BB LGS, BAEM ANV ZAOYNERETH > THHMR CORMIIBEN &2, £<
DOLGEITBESCABEETH D, REGHLARANH IIHREOME L L THNERERETHY . &
EINSDTANABITHIIREN E 2 5EEZHALTEBY . VA NLARTECREBRITLIC
<V, L7do THAR CPV O RRLEAEBMICKIT 5, A ~EY: L7z CPV M4 U
THRF~BATT DAl MHEITFEF IRV E B 2 b, ATEEEMEN S OO AR, THA
BRI RHARDS YL U 72 B5 T CPV IZIRTE S5 AlTREMEIZ A E T & 2L,

—J5. CPV 154 #RIIFENINEERH 2331 2 HEFHEEDS KIBIZIK T LTk . CPV ARDIENEz:
THHHOOIRICIE N THEMEEZ A TS, MEEREO Y X7 3O TRWEE X Bl D,
FEEE, HED CPV154 KT 7 F 2 % /3t 34 HATOAIR KICHEFRE L7 BRIz VT, fERE WD
HAE LT ROWT TN TS BRATER, & QYR B E IS B W TR TR 6
nigihnotz, Fiz, HWAEBROIFROMR, HERORROFEHREY, K ORERM G HER 1
~10 BHEIZERM LTZ BB A T 70T ind b, CPV BB S ieinoiz 2 & R LT
% (BIESEE9)

AEHEVE

CPV %, MilgshCHERIT 2 Z LIXTE R0, ABs R 2 A B EREE T C AW
(SR - M D Z L3R, 27w, CPV 23R MR IS SERYL U 7= A DM I A e
2 AREMEI RV,

CPV %, Protoparvovirus carnivoranl \ZJ&3 % CPV [H., 725 QNI A M ERJEDE &7 A
LA (Feline panleukopenia virus; FPLV 1) & O CHIFEFAHEZNEZ Y 9 5 Z L nEiE X
NTW5[28,29], 72721, CPV I3HH ~HulM CTHRIERNLT 5 &, MBI L0k LY
TANANPEREIND 720, FFRFH 2 25E Z D O IR AN U= BRI 5 2 5% ST i
ORI ORI G LTSS ICHICE Z 5 FR EZ 2 5TV A[30], Reddy & D&
[ZFBWV T 2009~2019 42 KON 2023 R/ BE S vz CPV KD 7 A ELBHRHTIC W) T fif
Hrat8 D CPV I HB W CHIFRMB 2 N Z o CWigpo 7o 2 L VR & 7z[31], CPV X 1978
FICHBL L CoARE, iR OFRETH S L OD, 40 FOHE TH LN BIEHI ST Y
INEWEFHEE S L TWA[30]l, CPV 7/ ADZ5% X, I point mutation (JRZ95RZZHE) &
natural selection (HZAREER) IZHLDH & ZANRTFELEZ HILTWAHI30, 31), FHEREHAE 212 X
% RRHER I B W TR OB E O 2 L7120 | B MHEE OB 381 2 B IRIENL
MEZELLZEICKXVMENEZ o7& W) HEIT Ry, EEE, T CPV 1564 £i°%
DOMDOT 7 Foka GO RAAY 7 F o RESMHEHINTNDD, BMEE T 7 F ke o
FAFHEHL A IZ L D, @R RMERR O B, FIRE R O 138 5T Ru,

R
B AR CPV .
BT CPV O RIZH T DEEAIERIT, MM, TF (R 22 ek TRz Ede) o BBk
DIE, JERIEA. BK(2, 15,32-35] TH D | M EB W TUILLAEL2, 15]0o#WE b H 5, Bl
FRE TR & LT, /NIRIE B2 OBESE, R O - AR, R T I o lEh, MRZE

TEEVMIILRGREE S (CTV)IZ& 574 L Protoparvovirus carmivorant
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. IR BT DI - A, B HiE MO ODARRHELE D 2 B
52 Emb 533, aaf@if#@jﬁ» ﬁ‘éT EMEN S DM, FFIZ 2 2> A AT OfF K CHE
JEAL Lo <, SEERAE W [34], R L TH, FRICHR CIHEIRIEC R R TR 5
BlH 2, BRI 3~10 I CTH 5,

CPV %, VP2 EHE® T 2 /EEAIC L Y EiZ CPV-2 (Original type) . 2a, 2b, KO
2¢ ODFWANZEH I D, CPV ORIZEIT DR ENMEDOMFZE-CERR I A XA CPV-2
(Original type) (ZEF L TEY, HHOFFEMEICOWVTHEIZREN THS2, LTV
A NVADOIFRFEMEIZHE R CERIIRNE SND 2 ERZ W, R OREMEOE OO H 5
IZOWTIEHHKT28ELH L, T RRET (EEOFE, mEFHRE, A ML X
R15) ICEDRERBA~ORENRKEINEEZ LN TWH[16, 36, 37],

AR CPV 1L, ST DG ERIZIB T, ML, Bk, BMERBAEZ 3 2 & 23
HB8lan TV s,

BT CPV OB B BT BIEEMEIC DN TR, RS S TORN T EREZ,
CPV @ HUMBEG X It OIRIFIAR & DIRGEGIC L D5V VR ST, BRI HA RO A4
71 2[39], # X *[40, 411K VR A HFravfoI I vo¥ravd1]Eic Téﬁ%
RO TR OIER @G SN TS, BRBA XBoO a3 —7 (Canis latrans) D
75 CPV L osE TR L oz med 2@E420bH 5, L, BAEESHYIC fér
BIZHOWTIEL, F—A VLR — FRBIEIIIEOMENETHH Z LX°, CPV & FPLV DiE[A
(SZFRIL CPV T72 < FPLV & ThH > 7= Ffl) < CPV LIS DOIRRIA & OIRE YLD Ffi &
%< . CPV & OREBROMHIITEREZ T L, MEEIFERICE > T2 [48], 14 X B o
T XY FAFEERIYIC CPV &2 S E - EBRICB W CHlAEIRIZER D e o722 & 3
mEnTVA[14],

53 CPV 154 ¥k :

HETHDCPV154kEIE, RVLAR T AL R ERYSE KT 5597557 7 F > CPVIETH D |
JEEMEZ R S, CPV 154 MA SR Y 7 F 30 B8 TH % RITBWT H AR OYESf
IZBWTERITHEH S T T o,

RICBT DEAEZEERBR BITEE 10) 2B\ T, CPV 154 & E&HiRAEY 7 F
(Nobivac DHPPil) % 4~5 i DOHMFERIZ 1I0FHEEE LZRABRIZBW T, WIhoRb
BEE 2 R U R E SOSEERO DT, fEFEREIT BAAICRGE LT,

NS Té(?VU??/@%éﬁ&U%ﬁﬁ@mﬁ%(%%%ﬂG)ﬁ\ﬁﬁﬁﬁﬂkﬁ
2 95 JEUHEAE U D 15 3T & R~ 1 JH B IC K D L EMEDFI D 2 > D B D 72 812 E i
ENie, CPV 154 ¥k% 6 MO KICERAIRN L O OIS RIBFICEERE U7, F7-, BERRRE & [F
SRS REDDEBR L-ERAY Tt E S SIZHORBHCERET 2 2 L2 @0iE LT,
FOFER ., EHEOE BB L RICBOW CTHERERERITRD b, TIRETOR
GBI B O T HIRFMEE IR OBEBIIERD Doz, 512, BIREE 7108+ CPV U
7 Fr ORFFEHEERRBICBN TS, KICHA, ETEAOCAOEN~FRRICERL TH, KIiC

TNobivac DHPPi : AT L /8%— « RTF ) A& (28) JYE « RANT A TP« ROULR T A )L A
RYEIRBEAET 7 F o THY, RV ARTANVAHRE LT CPV 154 Bk & & 10,
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BOTEARERIZERD btk i-T-, £72. CPV 154 ¥k REIT 3 Akt L T bR EEER
DOEEITRD Lo T,

LLEDRY | SR ChH D RIZB W TE ERITF IR 2R S, RERERZ £ Chen
ZENHERIN TN D,

Flo, HERE Y 7 FUDOIERGEN THLME N7 = by MIHERE L TH, BARERE
REF, FEEERDONARNZ L BHREN TN D, EE%, EEATTOT AL
DEERAEICBWTHHA T =Ly FOWNWTHIZEBW T VA VRIS SN o7z, &
DZEMBBEKRITME N7 =Ly MIBWTKEGHFE LARWEEZ2 b BIREE 11,
12)

HEYE O FEANE
CPV BNAERAEFEMME S 24T 5 2 L3 S Tniwy, 15EThsd CPV 154 £

1. B A RIS L > THBL LTI A LA TH Y . B L RIS H EWE e % pE A
HZ LT nwEEZ NS, £7-. CPV 154 k2 G KAV 7 F AT AARZEOMRTEL L fHE
HAENTWE, GEWEZEA LT EOFREFITR,

(1)

Pubmed |2 £ % SCEMR SR 2 30 (2024 47 AH)

¥ —U— K : [canine parvovirus allergen| [carnivore protoparvovirus allergen |

Z DD T H

BR T2 WS ORI BI 5 T

i GEZ e 2 B9 5 1

R O R EE SR D R

%L, CPV WA VP2 h 7y FEREEBIEFTH D, VP2 U7y NEABEBKLFIE,

B A1 BERR CPV Jes #RHISROHERFS | THEL S LTI Y, 207 I/ Wik [#Amic oI
BAR] RN [ S E IEBIR] BENZI [HAIC D EIEBAR] KO [#AIC > & I
BIR] ICEHB SN CWD, 2D 22007 X/ BEEEERIIFHHEEAENTHY . 3HET 5%
HESNZH T 55 DNA W 2 5 7y R FESINICEA L TWD, Len- T, A#Eis
THAMRZ EIL, S9EH DT O T X BES [#EAMBIZ > X IERIR] RO [(HA M Ic o &
FEBR] ISRk 2 R A LIS OERF1T CPV O RS TRERL ST Y . CPV LISt DR
R HFEOBIRTEEER,

CPV 154 £k, CPV Jestk., KU CPV 630atkicisiF 5, VP2 7' NEREBIE T O R
IR ONT 2 BRRLA OO el & BIFRE R 1312~ L7z, CPV Jes ki,  [#AMBIc > & FEBRAR]
ThO., 73 BEANCES S ERIORIFNC LY CPV-2¢ I THD Z E MR I TV 5,
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(51 i > & FEBAR]

R2: ERREUVADEEOSEAER (B3 OAELYIRICEEH)

WAER H4X BEEROBHXE

CPV 154 74 JL A E D JEH#E & B 5 F (Non Structural Gene, LI NS) &2

It EE IR T ARSI (NS) 22 bp BICH 5. (A5 sl SR ]

Eﬁ%ﬁfﬁmﬂ 03bp | [AL5MKIZDZIERIR]
jﬁ:/(';iifjgm 985bp | CPV Jes kM I RBEDHTLREEFEINTH D,
A= A S S K= — X1
AN T EIETES hAZLERENT-A K DNA W FESITH D, h TP REEFERIID—EE

664bp | O—FLTHY. 2 DDBHILT7I/BEREEST,

(Capsid Synthesis) (et 51D = JERER]

HTOREETFES

i 520 bp | CPV Jes % IAM I RBEDHTLREEFEINTHD,
(Capsid)

2 AR ORERE

FBIE T OMREEZ R 3 1ZR0Hk L7z,

HERREEONZE VP2 1 7y REREBEFLIMNI, 183 CPVIS4ARD T A VAT 7 AL [ElkR
DOIEREZ AT 5, CPV Jes Kk VP2 4 7' R FI22W\WC, 99mfbAZ HINE L7 2 VR
FRILOER ( [HARIZ S EIEFR] ) Ik d 2 DNA KA ( [#AIc>EIEBRR] ) &5
W7 T A MR LFEERIZ I VIER L7,

EEEIROFEBUC L D, BEMT LV7 v OBELE A O TR BLO fgEtE 25 HMii 5 5 729,
BB TR OZFOEREO T 2 7 RS, WONS VP2 h 7Y REREEIGF&2 T VIVY T —
4% ~_— 2 ADSF (2T FAO/WHO THER SN TWA HIETHRE LT, MR BEOFEORE, A&
B TR A IS T VIV CEOREME A EAT OWRITEVW D LEX bR, (B
&R 14)

CPV630a f£i%L., 77 A K p630att & [HAMICOZIEFR] ICh T ATz 7 v aT5
ik AEKREND,

R 3: HEBREVEDEESOSERERDORE

BHRER HBHEROHEE
R EEEFES [#5 FB I DEIERAR]
(NS) NS2 0 mRNA (&, NS1 &8 87 BN 73/ Exa—K 3 5 EAIERH & mRNA DAL

BFTATRTSAVITIZRYERSNDERID 18 BOTI /B EI—R T HEFIHD

AY.NS2 mRNA DL EZ#ERT 5,

NS1 (. (1)DNA [ZEEBLTOAILAD DNA ERIZKHETHY. (2)ANYHh—EELTEH
ELQR)IVFXILT7—EELTEE. (4) a0 DNABEZEELT S HoMian R
FEZEFELESEETE . V1)L X DNA DEEIZE N TZLDOHEEZFIE->TLVS[2], NS2
[F. VMW REBEFOEHEOEBICE O THRET 5N 544, 45],

(%t 54 FB Iz D= IERAR)

BinFREREES FEEEETFEBEERFORICHHEEFREMBEET, Fa—FEETHS. CPV2 D
(IR) B FHEBEOFREMEEEIZI DV TIEBALMN TGS TLVEWDA, — R ITEEFHEE
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BITEEFHE#EEZL DL DR TNS,
(#t 5\ FBI=DEIERR]

HT R EIEFES
(Capsid)

HTUREBIE VP2 £ VPT HSEKY . ZDH# 90%I(E VP2 TR S TLVS, VP1 D
mRNA MSBIRRATSAL 0T (2&Y VP2 BNEREND, VP [FHREICEIFE91)L
ADBEERKILICEVNTRETHY., VP2 (XZBARORBHLEBNBTHREIZEAHLHTLS
EEZONTLNS[26],

BREROBEICEIE UTOERATVREGFEINEERERLLTHITTREH
LTWBH, EEEREHTUREEFRIEE IEHHE THRAREND,
HERBICEYRIEINSZATOREAIXBERFRIC VP2 &£ VP1 ADRY ., MIEICE T
BDREERI . ZRRORBRUBNBITICHEET A2 LICBVLWTEELHERNEE
Zbnd,

ERATUREETFE
51| (Capsid Synthesis)

CPV Jes ¥RHIK VP2 h U REBEEEFEIIMF D55, CPV DRIZH T 55EHE
#BHELTAAIZOEERTRIEBHIZASE50—K3 % DNA B2 ([#E 44 FIZD
ZIEBIR]D EH-TWNS, COZDDT/BE L. (35 FBICDEIERR], KB G TFHHR
ZAMEMERA~DEBRBICEVDTREMEZ RSBV ENERIN TS (BIREH
15, 16) o

(2) XU X —|ZBT 5 EH

A AL THK

KRB BAEDEER T 2DICHW =R Z—ZU T Th b, Wbk~ ¥ —
T, AL S T\ 5,
@D pBluescript IT SK(-)

@  pCR2.1
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Rt

@O pBluescript IT SK(-) (pBS)

pBluescript (X 4) 1. KIFEHKD T T 23 K pBR322 5k Z L CTHESE L 7= pUC
RDTTAI NI, TFLET 7 —VHROBIRTFRINZEA L7 77—V I RTh S [46,
47], W7 Z—|2iE, ssDNA #EEE S DM & OiEVZ L Y | pBluescript II SK(+) &
pBluescript II SKOMR & % 23, K FHBZHMAEDORLIZH LTI
pBluescript II SK(-) T %,

B-HFZI b H—F (77 b—RETNaA—RALHT 7 h—A KT DHEEE)
Efsf (lacZ) . MCS (whF7FnNrua—=7%A4 ) | TTROTIRNARY AT —
ruE—4— lac7mE—F—, pUCHDRERIE S, 722 ) VIR R 7RO
f(-) ssDNA #HIE 2 H T 5,

lacZ (3 ta~——& LTHRET 2, MCS 23 lacZ OEFINIZTFEL TN DT,
EOMEZ NS Z &2 8k D MCS ~DOBIEFHRADHEIZL > THFHMATE, BisT
DOFARELZHER TEDH LI >TND,

pBluescript II SKOIXEBRHA /7 v—=0 7 X7 X —L LTHHAIN TS DT, £
HAERAPRESNTE Y | IR, ARGtk O B4 2 s 113 0RFF L722uy,

%ﬂ () ori
fl (+) ori

)

ampicillin lacZ

—~KpnlI
pBIuescrlpt O SK (+/-)  mcs
—Sacl
P lac
pUC ori
pBluescript ISK (+/-) Multiple Cloning Site Region
(sequence shown 598-826) ppal it
EcoO]OQ I Accl
B;sH ] T7 Promoter > Kpn] Dral Xhol Sal |
TTGTAAAALGA(_GQ(_(_AGTGAG(_CK_CLGTAATA(_ GA(_T(_A(_TATAGCVGLGAATTGGGTAL(_GGGCCCCCCCT(_ CIAGGT(_ GAC...
M13 -20 primer binding s:te T7 primerbinding site > KS primer binding site...
Bspl0& | Not |
C‘la 1 J—liind Il E‘CDR\J Elcokl er ‘Smal llaamHl ‘SpE 1 ?(ba] }‘EBE | BstX | ‘Sac 1 ‘Sac 1
...GGTATCGATAAC(TTGATATCGAATTCCTGCAGCCCGGGGQATCCACTAGTTCTAGAGCCCCCGCCACCGCGGTGGAGCTC...
...KS primer binding site - SK primer binding site
< T3 Promoter B;;H il g-gal c-fragment
< TR
LAGLTWTGTTLLLTTTAGTGAGGGTTAATTGLGLGLTTGGLGTAATLATGGTLATAGLTGTTTLL
« T3 primerbinding site ‘M] 3 Reverse primer binding site

& 4: 75X 3K pBluescript D&

@ pCR2.1

~_7 #—pCR2.1 (X 2) IZPCREMOY 7 /an—= T HELTHIFINTZTT A
SRTHD, BHTI "o F—Y (T b—RETNVa—RELHTT 7 b—RITHKIE
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TAHEHE) ozt (lacZa) . lac 7uE—%—, hF~A > BT, 7o B
U Ui R 1. pUC HRERIE A5, in vitro T RNA 855 N N — 7 = o A it D
T7 70 —H—ROTI7A I TH A b, V=T AHFTHOMI3 754 27
A4 by KON flEEEETe, lacZalX, B-H T2 by X —¥DEHD 146 7 2/ [ A
Za—RLTEY, QW ZHWE N7 At ky, FAGBAZ U —=7Hb
EEB- DT 7 v —EnEoNn5,

invitro TO RNAHRE L —F v O TT 7aE®—%—/M13 7 4+ 7 — KO
IN—=RA T T A ~—fH & FF>, Aik® pBruescript & [AIEEIZ, A~ — D — % Ff
H, BAKRBECIIao=—D A7 ) == IPRATESIHBITE %, REMM M:
YelE BT 28 B T3 RA LRV,

lacZa ATG :
1
M13 Reverse Primer | Hmld n K;Tnl Saﬁl ?ﬂ?ﬁ S'lpel

CAG GAA ACA GCT ATG ACIC ATG ATT ACG CCA AGC TTG GTA CCG AGC TCG GAT CCA CTA
GIC CTT TGT CGA TAC TGGTAC TAA TGC GGT TCG AAC CAT GGC TCG AGC CTA GGT GAT

BstX1 EcoR1 EcoR |
| | |
GTA ACG GCC GCC AGT GTG CTG GAA TTC GGC TT PCR Product A GCC GAA TTC TGC
CAT TGC CGG CGG TCA CAC GAC CTT AAG CCG AR TT CGG CIT AAG ACG
Aval
PaeRT |
EcoRV BstX 1 Not | Xhol Nsil Xbal Apal

| | | |
AGA TAT (X:ATCAGACTGBCG}(XIG&I'C G*\GCATGSAHCTAG‘\GKSC&CAAT TCG|CCC TAT

TCT ATA GGT AGT GIG ACC GCC GGC GAG CTC GTA CGI AGA TCT CCC GGG TTA AGC |GGG ATA

T7 Promoter M13 Forward (-20) Primer
AGT GAG TCG TAT TA CAAT TCA|CTG GCC GTC GTT TTA C/AA CGT CGT GAC TGG GAA AAC
\ TCA CTC AGC ATA AT|GTTA AGT [GAC CGG CAG CAA AAT GTT GCA GCA CTG ACC CTT TTG

Comments for pCR#2.1
3929 nucleotides

LacZa gene: bases 1-545

M13 Reverse priming site: bases 205-221

T7 promoter: bases 362-381

M13 (-20) Forward priming site: bases 389-404
f1 origin: bases 546-983

Kanamycin resistance ORF: bases 1317-2111
Ampicillin resistance ORF: bases 2129-2989
pUC origin: bases 3134-3807

B 5: 75 A=K pCR2.1 D&
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(3) BAx A X AW S OB 1k

A4 IEENICBA SR EROERK
BITSE R 17 IZB n -/ 2 A CPV 630a #£D DNA HIEELS K& OERRECS D k2 7R L
7~

PIFOTRICE Y, R AL L=, CPV630aiERIck o7 a—=r
T TR 2 BIREE 18 1R,

(#4402 & FERIR]

7 fEERNICBA SN ERROB AT
RIS REd D@ Y

N B BT X AR OB R ORRE
[(#EA Rz D X FERAZR] A /LA CPV 630a %, HA &k, CPV frE0) IFA # WV 7-v 1 v
AEHERBR, KOV —7 = AT L Vi L7=, VA /LA CPV 630a > — 27 =2 Afif
Mricky, B2 NER LBV ICEZ 722 L 2R LTz,
[+ D X FEBR]
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(4) AR (18 EEN) ITBA LT OFARRIE R OSBRI Z L 2 TR E R B O R E M

A BEEGTNEEOROKIHAAEIN THDNT T AI RE LTIHFEL TN D05
HIBIn - CTHDH N7V Rilfafix, 81 CPV 154 ¥k 7/ & DNA ITHLAGA T TV D,

RIEL-HH 2 %4 CPV630a I2oW T, DNA ORI ESaH L, BRI LB 0 DR

51723 DNAIZHHAAENTND Z 2R L TWD BIREER 17, 19) .

7 BA SN RGO AR ARRFIZ B 1T DIREDO L EM

ARG THHA 2 BEMNT. 777 A2 Fp630a #55EMIC 7 v A7 27 va v LTAERS
N5, I A3 Fp630a #EEHEMBIC T AT =7 v a v LEEEOEE, KON, Mlagsss
ML DT A LA DNA Z4iH L, BBHREMEIZ DWW Ty — 7 = AT % F2hE LB L L
FTHILICE VI LTz, ZORER., FT U AT/ a % O0HMYE., BB TO 1, 24k
KRE GUIREERL26) . KO 3HMUE GIRSEE 27) OFREHZBW T, WL b EAIIES R
Flb—E L, BASNTEBOMRZRERIB T DI0ZEOREMEN RSN,

R RaER (BIRERE 15) 12\ T, ABIE X MAEM A RICERE L, BERE %
BIOBECHERET 2 Z L2 X0 5UKR L, REREM O R BRI L 72 ¥ A VA DR B
IZOWTSRELS 1L g LRI W T ER I ST GIREE26) . BN ToO
ARIB A T-FH 2 A DB L EMEDN TR STz,

N BB T OEMN T ORBLOZE EM
CPV 630a tkx B e R Y 7 F o OO0 L REREm SR (BIRE R 27) [ZBW T, U7 F
VR LT REWIC BT, R ICEMN Tl A VP2 EHE NI EIND Z 2LV
2c. 2a MO 2b ORI U CIRMERE ZFE Lic, £72U 7 F #%FE 3 H#%IZ CPV B4k
WCRDHE LT 2 A, tBBE (V7 F VIR IZHB W TTR/IVR T A L R ERYSE Dl
IR A B b= DIcxt U, ilBREE (U 7 FUMME) 1I2BWCUIA B RBERIER TS B
9. CPV 630a Kk DIEIFHEMEDFHENZE L TV D Z 0 RENTz, KBricBW\W T, V7 F
AR 6 HRRICHEREEMI O EGA T 7 BRI L7 T A /L AD CPV 630a #45F 5] PCR fi##TIC
BT CPV 630a BEASRIE S 417z,
o T, AR TR XA DO ENIN T ORBLO L EME DB HER S N,

PLEX D invitro X OV in vivo IZE8BW T, KB T A TBEMIIICZE TH Y . )
MNTOBBTHRIAIZBWTHLEELTWD Z ERNRENT,

(5) BinT-HAHE X AW E O K OFRBI D 15 NS Z 4 & O RREE K OME M
PCRIEKR N — 7 = 0 ZFATIEIZ L o T, BB TR X A% O R B OSRBI A3 AT RE C do
%, 723, fEE CPV 154 £k & CPV 630a RO XBINZIT Y — 7 = ARITENR VLD, KT
EOREE R OMEEMEIC DWW T, LFICEET 5,

' SHRESI: TRIRE R 27 (CPV 630a #rDELHFET IATRUBITICKYRIE SN =S RECS|
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PCR i -

[#EA8IC > FEBAR] 15 = CPV 154 K OVAEAR 1-#HE 2 f/EW) CPV 630a tk &, o T
7 F B L OBIMEZ AT H 2 LR TE D, b O PCRIEORFEMEIZE < . BRI
[RAUL BuL > 7 NAdHi-v 157 ha—Tbhbb, MHHAT 74 ~—HEF LK PCR IEIZEET
% B R BIRER 2 1R LT,

= I AT

CPV 630a ¥k D[FIE K O, o> CPV #in 1 & ORIV H—1ELONGS I L5y —7 =
VANTIC X W R T B,

[#EA 8z > X FEBA/R] bR/ S 22 BT R (100~500 bp) % FVNC 51 CTHUFIR E %
TAHZ LK, BT —EEZHNT100%DREE Ta st o B ARSI ZEEST 52 LN TE D,
o —E X DECHIEEATIZ L0 . DNA BFZFE-S < CPV 630a fROFBINA[RETH D, Yo
H—{EITESNOREICE L CEVEREEZ AT Z &0 n, BAIENTEE LTIUHES ATV D,
B R E ISR 2 B 2 EORBIERIC OV TIE, REHZB T 287 LILOIRERE &
LT 5~20%FTTHY., NGS EIZBWTIE 0.1~1%, HIESRMEIZL > TE 0.01% K E TH
R ATRE & &5 (49, 501,

(6) HIEXIIEEDRT D0H T LofE L OffiE
A Bl MEDE . TORBUCHIT LB EUI NS OB 5 AW & DR EDEN
ARIBAEFHAM AL, i EHOROIEMEIEE A & Jes BRHIRD CPV-2¢ 1 7' REE A & %%
BT HNATYV Y RRVERTANVATHY, ROSVRTA NVALUSNOAEY D T4 OEA
ERBTHBEME S A TR, [EETALNDLLFIIRT & 9 e E 8 Z kL T
AN
RARBEEBIESS kR L (A72) #lfa, KRB (SAH-DK) #ifa Uo CTHGET 2 (B
EEE15, 16, 82)
KIZBWT, RVVIR T A )L AJRYSE D EEARGER 2 = S 7y GIIREEF 16, 30)
RASINVHR T A NV AEGEICxE L CRE A EET 5 GIREER 30, 31) .

VP2 fEIkIC 1T 2 7 2/ BEECSNC FE-S < CPV #liAIEIZ VT, 15 E CPV 154 #iX CPV-2

BN, AB(s B ED X CPV-2¢ RUIZpENn 5, CPV BAMRIZEB W TIX, VP2 1 7'
REAEEEFOT 2/ BEANZIHES RIS K - THIZBIT 2 HEIEWVDR A LD Z &0
WE SN TW5bH, CPV-2 (Original type) 134 ROEFHEMAN CIXEERIICHIGEFRETH S b
DD, RN TITTE L 22 [7], —J7. CPV-2a, 2b. 2¢ ORIV IUE T IV THIZES
HZERHEIN TSI, 7-10), ®lc#%iR T 25 X 912, 153 CPV 154 #i% CPV-2 (Original
type) Td 0 RN THEAE T, AEm 8 MEMIE CPV-2c BITHY | FIRN THEE S
LHEEZOND, EBE ABGHBZMEY OB 5 BRICB VT, CPV 630atk
BRI LT OEIEA T 7 CPV 630a VA VANSEESND Z &G, RN CTHGE S 5
Z e Ens (BISEE 30)

T XE#R1E (SAH-DK) #ifa: REHRLMRTHY . SAH [FARKRILHIREZ# L L= Solvay Animal Health 3t DEETH B,
2HEEMERAREVERNS GHBRICH TE20MIILADEIZE N T AT2 #ilaE AL T ELT-, SAH-DK #ifa (3 28E
[CEBVWTOAINRFEE T HRICHERISNIEERETH S,
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O  HIEEER (T A L A E S QST 72 72 G 0 A L 2 DR D )

ARG R 2 A0S ERBRIS . AT2 M, SAH-DK ffu%s o R sz nc, —
AR 7o kR 4o (8721°C. 5%C02) THEfiE+ %, CPV 630a #£i%fH 3 CPV 154 HRDE(R
TR el L, VP2 MEEBEE AN R D, 208G I 7y REfkT S Es
T THY ., PURESHIE~ORA - BB 5T 5, —J, M & OBfRICE W TIE, Ml
RO ) 2ERL - FEARES) (NTERJHEBRLEE © Intrinsic replicative capacity) 133:& L TNS
FEHIRICHE & D, NS IR OESIE CPV 630a & U8 CPV 154 MO HiKIZIB W CR—TH DH 7=
B, WEREREEISEVNEAE TS Z 2 iEE 2 IV,

[(#EARA I > X FEBIR] SR MIRIZI T D VA NV ABEREL O 7 A VAL, & 3 Ny F
DA NZEE GIREE 8) 128\ T CPV 154 ki [HA IC > X FEFIR] AR 08;#1%
[#L4b R > & FEBHZR] TCIDso/mL, CPV 360 #fi% [#4M Rz > & FEBR-R] B OR:#E % [+
SAFIZ > & FEBAR] TCIDso/mL %7~ L, CPV 154 #i% CPV 630 #k & bl L, @\ oA /LA
filli £ CHEFE L 7=,

CPV 630a kDO RIZI T DN AR BIREER 28) (28T, 4 Bl DO R~AKBIET
FAHA Z A 1070 TCIDso % K2 FHERETL. 4 HE & 11 B H ORI T D 7 A VA5 % RF
L7z, 4 HEIZ, MR, P, 5%, U o S8Rk Rk, R R RBITORE o A L
ANGEEESNT, VA NVAGHEENRHE R ST ch o7z, 11 HBEIZIE, 2
NoDOHMFBCIIT DA NV AEGHERIT, FEAERBHBRUT E eoT-, Bl M. Bk, O
il CiE, 4 HALU1L HHOWTIZEBN T, 1FEAE IR UA VAR S o
oo EIGAD ZTIZBW T, #% 1~8 HEIZUA VAR ST,

CPV 630a kO F R RS GIREE 15) 128\ T, 4~6 Wi RIZ, AB{s Tz
WEM 1074 TCIDso % 2 FHERRIL, FEF O VA VA EGH BEZFHME Lz, Z ORGSR, FEMfc
Ptk 2~4 HHICUA VAR S, #Btto v — 27 13f% 3, 4 HA Th o7, 2~6 HH
DHFAFEZ 7 — )V LT3 E 2 DO RBECRR D - BRaEMT 2 2 L2 5 MUE CTRYIRLZ & 2
A, b EREFEZ ISR WX, PElE 3~6 HHIZA b,

L7238 T, AREE TR ZED O ROENIZE N T, #HE%O 4 BB ETIZEILY 3
FAifk, BBERAMA, R OWE N CHGE L7, B8R 9~11 B BAZICIEIEOR - Bk L7z, £
7oy EBAD 7 UIEEFR O T A NV APEIN A G D O, BERE% 1. 2 H B2 68 1M AT
BTholz, 207, 1.(3), BIZRi# L-f5 EOHHEIE L FEETH -7,

UL X0, CPV 630akkoHusiithl% CPV 154 ¥k L A% £ 7213 F N T L EZBND,

@ EEHIFRE

ABRTAHH Z AT, 1532 CPV 164 BRHR DN > 7 AR — 12953k CPV-2¢ 1 7°Y R &
HEzoa— R AEGFEEA LT RASVRYANATHD, Ein - mAewiE. CPV HE
LS D THSRME] BAEZ 2 — T 58EWEEZA LRWID, Filc R E ORI B L 72
WEEZ bND, KRB A AL, SRR, V7Y REEF. KO0 7 7
VX U RGN AR BCS & A D BIIRY 2 R VIR A L RSB D P> DR S LT
%o

FEASITZ VP2 7y REAEEE 2T 2 2OFHFLES NN Z b TnWb, 72 Rk
5 (A S E FIEBAR] ICIEHR L T 5, HEERLSNIZIW T, 153 CPV 154 B & H7p > T
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HOXH 7Y REAOEIDOATHY . BB IMEMIZIBW T 7 F o ofmERE LT
DOFFALLE S 7 FEHAZFRET 2 UMIE T & OBBIRMEICBIT D ER TN EEZD
ns,

@ R

CPV 630a #i%, BEFEXIEEWICK L TEERY 7 F ok LTHEH SN TE I EL o
CPV 154 k& /Ny 7 R— b L, FURMEICEED 2595k VP2 EHE B 1 EAINTEE T
M Z BAEMTH D,

CPV 630a FRIZEA STV D VP2 EHE B BN, CPV #RICISIT 5 2¢ D Jes #E
IZH% L, CPV LSOO EL 28 £, 1. 1. QIiE#Hiom@Ey . RickiFs CPV OJF
JFHEIZ B W CHBIR CERIZ AW ESZS 2 b,

CPV 630a B3R M 2 7R 720 2 £ 1220V, CPV 630a BRITIEAECFIZ 380 TR DR
AT 5, BT, [(MARIZ O EIERR] — MBI AR CPV IZIZA NN &b, —
EDFHAL~OBEENE X BTV D, IS, RBEE X MEY CPV 630a #RIZIEL, (3)
BRI X AW EOPFEGE, 4, DITRTIHEY, 512 VP2 7'y REHEEE FICHE
{bDT=OOT X /255 % a— T 2EFEAN ( [#AMBIZoEIEBIR] ) ST

AE R T HAI Z EREEERE O [#EAMBAZ D ZFEBAR] o AR T 2 149 CPV 630a
X, FEEY CPV 630 O fsFESD H 65, VP2 4 7y REHEBG FIZ8H# oo 07
e 2 R ([MARIC S ZIERAR] ) 2 a— RTDEFINEICEA SN TWD, 15+ CPV
154 BRIZBW TS, [ ZIEFAR] OBFNLFEERSITH Y | 838 kic5 T80 L
EZHILTND,

Fo, RBETHEZ4EY CPV 630a BRIX, LLFO@EY U7 F o ORREMTH DKL)
IERBEDICIBN T, BEMEEZ RSN &ﬂ%;émfw

KT CPV 630a HROEMEEIFHE GIREEF 15) 2B\ T, REB X MEYNE 4

m%@ﬁ;&T&ﬁbf%\éauﬁﬁkmﬁﬁﬁﬂ%ﬁu-ﬁﬁﬁﬁﬁé;& (2 &0 K
THMMULTH, LD 5 #MUE TOVTHOMRBEDO RIZIH N T HERIERITERD H i
TRho T,

CPV 630a PROENAER GIEEE 16) 1B\ T, ARBRFHIIM X AW 2 B¢ N,
RIIZIEF®ANTH VD . BEERERIZA SN0 T2, T2, D OREMABEREICB VT,
ATERAFHHR B 2 8 L - WD T o ERICEB W T IR SO R 13580 b
TRt

Lo T, RIZBIT2EREARICBNTHIEETV AV ARERIC, WEMELZ RIS BROWAER
THAHR 2 BRAE D RE DI HERR S Tz,

EBIT, UIF U OMBEMLUNOEMFEL LTH, 7=l v b, =7 2R OHEICAELT
MM E T 2 2 L lc X0, SEREICE T 2 L2 R M Lz, 3 GIREE 30)
IZRWTIE, REE X MAED A BT RO - BREEARE L7z %, BE TPk [k
BIRTRH SN PIMNT, BEEARRERIZ B @w%n@#oto7IVyb(%%§ﬂ3D\
~ A (BIREE32) LU BIREEF33) 28\ T, Wb ARBIs-HH 2 #54Y O3 FE
#%. CPV ICBIE 2 BRI m@%n@#oto

UbEX0, 8@ ThHh s RIZBW T, B R UIHEFER L 0 et & 7= CPV 630a %
L7, WINOERICBWTHREIEZ RS20 E W) FREICBW T, 1. (3), FAIZFHE L7z
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BEORMEL R TH o7, EMRBYWTH LM, 7= v b, vV ARTHNTITE
WTH, WEMENBRE SN D KO RFTAITERO bhvieho Tz,

@ fGEWEDOFEENME

53 CPV 154 #kiX. ROV R T A NV AFEYYEICKT 5T 7 F & LTHRHR CREMH S
NTHEY, BEMEDOLERICHELZ AL SED L) RHETRO NN b, A
EWEOEAMITRNEEZDNRD,

ARBETHBZ MO 7 RBIETOHEKTH D Jes tRITEIMETH 528, 555ALS %
EODHIZDIZT 0 —= T TRICBW AR DNA B0 HWSTWD, T LILF D
T DFHBLO A EEVE LI T 2 72, A REE T X OZEOIBEO 7 I 7 BRids, W NS VP2
H 7Y REAEEG &2 T LV T — 4 ~_—Z ADSF |2 T FAO/WHO THER SN T\Wb )
LT Lo, MR ROFHIORER, AEE R IED DT LIV RO EYE %
AT rHEITENED EEZ N, GIREE 14)

IO, IREORKOIERNZED O, 7= v b, vU A, KO E AW #fER5R
(BIUSEEF 15, 16, 30, 31, 32, 33) IZBWTHLHEWE OEAMZ R TETRLITRD b/
Mol=Z Mt AEWEOEAIER LRWEEORBIT Wb D LB DD, FT-,
ARBE B EN ZEORRAY 7 F 0%, WMV TIE 2021 4 L0 il S VB ME FH &
NTWDA, BEREBRESUIANCBIT DR EA Ul & oG 1T, BRI T
%o

LLEX D KRG B DS G EWE % FEAT 2 T REEII D TIRW E B 2 b b,

® Ry

RiBE TR 2 B8 EW %2 UL T OB HEFE L 723lBR I B W T MRS EME NS O v A L Ak
HR O, IE-oRfk T Otk 2 i L 7=,

K GUIREE 15) KO GUIREEF 30) 123\ Clk, #H% O EIIRN L 0 A8 5 R 2
TN ST, Fio, BEREEOREOMOREM « BEFA D T ~D 7 A )L ZAHEIRFED &
N, L7eho T, RBR R ZEDITR L OFEIIEGE 2B 55 2 L DR ST,

7xly b BIEREER 31) . vU A GIREE 32) KO BIEEE 33) 2B\ TiE, i
TG, M SUIEED D A L 2B BV TARE S FREEZ UED IR S, #FE% 1 HI Bt
RGHRD BB DTz, =7 AZBWT, FRPURMEIEEEECH Y . HI B TR S hiikix
CPV B & OIEFFEDORENINZ LD b DO THDH EBZ 20N, 7=b vy b, ~T A, KO
HONWTIICBNT S, BEFIZVAVATHRE ST, A VRPN LR S L
77

1. ), AIZEE#E @Y . CPV HALZB W T COHEAIGEVRA LD Z LRGN Tn
%, CPV-2 (Original type) 134 KOEEEMIL CTIXEBRMITHEAATRETH D O D, FHIKN
TIXEGE LW ([7], —F . BIEEN R ORI LT b CPV @ 3 >l téh 5 CPV-2a,
2b, 2c IV TN OB THIET 5 Z L@ ST b4, 7-10], 5E CPV 154 BRI
CPV-2 (Original type) T& VAN THIGEE T, ARBE HEBZED X CPV-2¢ BITH Y
RN THIBET 5,

©® PIEMED A v 2 DIEVMAL B OYRIE MRS 500 Al gErE
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55 CPV 154 BRITIEGRIC X 0 fegimil 2 = &3, Al s 82 MAEmIC OV T HRBET
DT, WIEM T A VA DTEHEALO ATREMEIFGD TIRWE B X bvd, Tz, AREfE ik
ZIED TSN B O TERREH STV 23, NTEME D A L 2 DIEMAL & O JFMEA 512
B L7 B3l S Tunanny,

@ BB D> D OHRIE K OVF) R R

AIEG 1AM 2 BRAEMT. 18 ERBRICRICEERR, £ 1 BERRREEFEDICT A VA Z PR
%, CPV 630a FED R~OFEFREBRIZ BT 2 BT 2 RIZLL To@E ) Th 5,

OIZFE#D#E Y . CPV 630a Bk RIZEIT DN GIIREE 16) 2B\ T, £ 4
WD RAARIEAR T-HH 2 549 1070 TCIDso & F2 FHFE% . B A U 7128\ THEf% 1~8 H
HiZo A VAR SNz,

CPV 630a kO FHEERHER BIEREE 15) (2B W T, 4~6 IO RIT, RiEfsTHH
S 1074 TCIDso & F¢ THefML . #EH OV A N AEGHRATM L, ZOME, #EERIC
R 2~4 A BICUA VAR S, Pito v — 7 1 38HE% 3, 4 HH Th o7, 2~6 A H
D#E[EZ T — N LT Z B O REESRD - RSS2 2% 5 MMUETHRVIRLIZE Z A,
b kR IZ W TIE, HRIE 3~6 A BITA LT,

CPV 630a th#& & te KHY 7 F > Nobivac Puppy DP PLUS D6 il 3z e I REMEER (B
BEEE28) 2BV T, 4 BERORICAES X 1849 CPV 630a ££ 1051 TCIDso & & eV
7 F R TEM%L, 2~6 HRIZUA VARSI (K6) .

EEA T 7B 2 PEMENEIC DWW T, RiIZiEFE CPV154 M B L 7= f5 R & . CPV630a ik
A LI REK 6 (R Lz, PRI, WTho oA L 2k b EfEE% 1~2 BHICHEED ., 3
~5 HEfHETE—7 Lleoiothilizm L, 7 HBARUBIIRE SN 25 L) EiEicisny
TRETH -7,
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L723> T, RiZBT DARB G FHE A A oYX, 1. 3), » THlRA7-fF Ok
EFRERTH 5,

CPV 154 CPV 630a -
~ 10°y {EfKID 105 e 5083
- 4: —e— 02 - E
__g 10 2 E 10y —=— 5583
2 E = 14 = E s 6286
o 10% a 1034
o 5 —— 09 o L —v 6046
':,H 102 E 1024 —— 6014
i E ] E
1 —e— 1077
w107y T 107y
4|'ﬂ 3 ‘llﬂ E —a— 1611
X 10“-! N 10°
Y E E
; 1(]'1-! =2 101
N A
102 rrrrrrrrrrrrr.rrrrr.rr.r1 -D 10-2 +—r-r-r-r-r-—r—rrrrrrrrrre
012345678 910111213141516171819201 012345678 9101112131415161718192021
@A WM B 3K
CPV 154: 0 A JLAEH 2 XM Tl CPV 630a: (LRSS HEHMTH4{E
108 105
£ 104 104
F) 3
o 10° g 10
o
g 102 E 102
e e
T 100 T 10
4 40
100 100
5 X
< 10 < 107
N O
1o_zlllllllIIIIIIIIIIIIIII 1D_ZIIIIIIIIIIIIIIIIIIIIII
012345678 9101112131415161718192021 012345678 910111213141516171819202
EEEAH EE&AH

6: ERRATIICBEITEVMILAEHEAERHR
CPV 154 #]IZDLVTIX. CPV JUF > (CPV 154 1) DR £ MR REMEIFHER RIRER 7) g
(1R B) DEER (BB LK) 51 AL, CPV 630a #k[Z DUV TIL. Nobivac Puppy DP PLUS'(CPV 630a
MEEOCII9FY) DRERIIBHTTME (BREH 28) 28 T30 0F U EEHROER (EEA LK) 5|
AL. EELT=,
LB BEAR DA IR EBERKE (K :CPV 154 #k. & :CPV 630a #)
TE: DM I REREXRMATFE (L : CPV 154 ¥k, 5 :CPV 630a #)

CPV154 RO RIFEEYGANECDWT, CPV 1564 #h4 3 BIDOR (HEFERE) ICHAN, KT, KDY
PR Crm MR L, JEEmEERE 1 3 B ) CRESE L &, BEEE~ A LR
Bltat2. 7 H BICFEBEROERA D 7 IR EFEHI BT CPV 35BS vz, CPV 154 #i#E
FER B [RJE RA~DRJEEGENRBD 5Nt OO0, FEEROERGA T 712815 CPV /B
TITEERERE TIPS 2~5 HREREE (A NV AEHEOHF : 0.7~3.54 log10TCIDso/mL) T
WOLNTEOIZR L, FERTIZLT 202N 1 B (YA LV 2AEFE&0HM 0.7
log10TCIDso/mL) LTz DHTohoTz, Fio, #HHEHELORBEHEOWTOEIKIZHB TS,
EERIEIR XA B2 o7z GIEREENT)

' Nobivac DP Plus. Nobivac Puppy DP Plus: K;&{=FH# 2 £ CPV630a k&R ATU/IN—D(ILADRE
EJHYFUTHD,
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ARG TR 2 E W 2 B L 728 0> & O HRIZ DWW T, BB LM BIRE
30) . 7=l b BIREE 31) . ~v 2 BIREE 32) . KO% GIEREE 33) 1238\ C
Bl S 47z, ZORER, Wik, PR R VR E RO, 7oLy b T A
KOFHIZBNTE, #RtiEA 6N oT,

15 £ CPV 154 RO~ OHEFECTIE, BT 2 PMIRD S e o7z BIREER11) 23,
AR THAHL 2 3544 CPV 630a BEO M~ (BIREEF 30) Tl 10 BHH 6 BHICHB W THE
I AT ZICH N A STz, % < 3B 3~5 B HOWIRIZ 1 B XE 2 B CPV Btk & 72
Sfc, £z, % 1 BH, 11 BHIZENEN 1T SO T, 1 BEOAPEM DA BT,

1. (3), AICFidomby | CPV HAEIZI W T CORIHIZIENN A LD Z & B ST
%, CPV-2 (Original type) [3JfHROEFEAMIL CIXEBRAICHIAFTRE TH L b DD, Sk
TIHIE L 22 7], —75. CPV-2a, 2b. 2c OHAIZWLTN IV THIGET 5 2 & ARG
SN TWAI[4, 7-10], f53F CPV 154 #:i% CPV-2 (Original type) T U AN THFEET, &
TBn R Z AT CPV-2¢ T CTH 0 JIARN THIET 5,

® HIRRTOEIFRED

CPV2 [TBREEH CIHFIZLETH Y . BREAMITT L TR A3 2, AE{s1-HH 2 54
AEWiE CPV2 USNAOFEDI KB T2 A L TELT, HARARTOAGRENIEELFETHD
EEZbND, CPV OEWEREEMIX, VANV ADI D R —TER VL ER TV R
MIEIZERNT A0 THY, FAEMTHEERENELD Z LITREN TR, BREFTOYEE
CF R EVEZ AT 2 MG ER T, FRE CREICRFEINTRBY . #FEPUITKFTO
AAERES) . TRE XUE pH DEWNT X D AEFRENCHOWT, KEs -8 2 e & H 3 A3E
DIFT20AF O E OFEIT VW EBS 2 BILD, LIER->T, CPV 154 %1 CPV 630 b
BREEIMEICBWCTRIE S Z N5,

o s R A SEOE E L OB A FTREIC T D o u = —JERME, RS ORHY

S 77 REAIL CPV ff it /) 7 u—F APiikic kv i aliETH 5, CPVHRE /) 7 n—
FAFURIIR SV T A NV AR R T 523, 151 & CPV630a ke XA ZT 5 &
IXTERV, FEEOHBINCIE, 2. WDICFEHOEY . v— 7 = AEFTBRHV LD,

3 BRI X AW EOM HSEICEE T 5
RISV T A IV A EGEIL, ROV EARIEILEIZ B W Tl b HE R O —>Th 5[34],
B RIZBWT, CPV I EREIIEE I T DO Y 27 BNE, BRIZBWTIL, CPV s XiiE
SAIARBENVEEGL L 72 5 r — A B V0D FRIZBAIS oy N a v TEO LM E OBREICE
WTIE, CPV OmWERERGUED T2 O FEFIZHR SN2 VA VW ADERFA LT, FETD
ERPEE L CHEE 2256005, £, ZThbOhaxIZHIT 5 CPV BAEDREIL,
BEMWIZ T DR OEZ SITMA T, FEED Y A7 22 578 EHSREHEI DRI,
CPV (x4 DU 7 F 8T, a7 U7 F & LTHIEMEOZE D% EMIIEINERES
TUTFURRELTHA RTA THRIN TS, ENICEW TRIEIRGE AR S v, il
LTCWABRHNIVEARTANART 7 F U ITIREV 7 FUCEENDHRVVE T AV AFRIZE
TCPV AV IFUrRTH?L (BEELBENR BWHERLET —FX—2
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https!//www.vm.nval.go.jp/) o ZILHDT 7 F 0%, B OABANFIZIELS E 4~8 Ll Lo
RAOEENEE 725 T D,

FFRA~DOHEIT 7 F RPN TON DRI, BATHUROERI L\ D Z L% <, fFR
WZE o TRATHUR L AR T DERHOND, BATHUR L LR E WIS D 7 F o & i
L. JURDTFIC L VAFRIZB W TRIEISE LR WGE0, WICBATIUAD B E L2
BT 7 FURERNEGREO U A7 BNEE D &V ) BN H 5 [51, 52, (FRAEIMEITIREGE
L9 BN, TIZF I L DEEITHE DI &V D) B EYuREO IR L Immunity gap & FEIE
b,

FROBITHE L ~ L DY RK 1%, BERO U 7 F U BTN Z ., BROWE - #5230
ITENC O EEZ T 570, a2y b —ABREETH DL, ZORIZBWT, KRBIE 7R XM
W GTeT 7 F UHERRIC L DPRINE TIEE, F~E L LVOBITHRGFE T COLAMTH D
ZEDHERENTWS (BIIREE 29)

CPV OFATHRIZIZHIL B 0 | BAANSHEAT L7z CPV-2 X AR ACIRIETE R L, BIERICE
WTHA LTV HFRITEIC CPV-2a, CPV-2b, CPV-2¢c M TH %, BfE, ENIZBWTHAML
TW5 CPVEEL, Ziuh 3 >0 ThHs, 3 >OfiRITHS CPV-2a, CPV-2b, CPV-2¢ !
I, EMEISEWIZA ST, CPV-2 BIDET 7 F oI L 0 BRI bR 3 o
WCHREMGET D E a3 —5 T, 3 >OMANIKRT 2 FRIFUAISE OERIEIC >V TR E D
REINTWD, ZORIZBWT, KB FHEEXSEDIT 38 EROWT UK L THEmWIUEL
ISEEHETDH AR LTS BINEER 28, 29) . 0 Z LiE, CPV-2c #MIC LD &
fl ST RPEIRE N 3 DO KT L mWTUAMIZFE L2 L 2R LR E b —ET 5
(53],

ATELTHAME 2 BEDT, CPV BT D= DE 2T 7 F U HfIcB T, LX)
ICBIEDERK EOETH 2 TBITHUREIE TICB T 20BN E ORI KO AT iA
~O, B HEIEARERG ] O 2 JICBWTRR T 4y bERML, ROBKEEETHD
CPV FHcHLET 26D TH D,

HEEHE X, RKATZF L LT CPV 630a tRiZz, RVAT U R—TUANVA RTT )7
ANA2H RRG A TN P I AN A, RELLT FAESHIRO D b, i
ETOHFRZGTREG Y 7 F o0 T, EWNIZKIT 5 -ERTCARBBFHEEZ TEL TV,

(1) BEHAFEONE

O ERMEORE (EED 2T 58I FHBRAAED 7 F 200 A 25BN Ok & Uk
Brat, )

@ EHEGL, ERESEOME, AMER O EMEOMREIZE T 158 (1 35 FiLEH
145 %5, LT, TEELEREGSE Svo, ) B 14RE3HOBEIZ LV fRHT <&
FED 9 IR OREBRGRICBE T 2 BRI ONELZ AR & 3538 (LT, a8k &
WO, ) ISR T AT, FIER 80 &> 2 5 2 TIHEOE fm i D RBREt e i K
OEh#) 1= i D B IR RABR O i D ZEYEIC B3 D8 Ok 9 FRMOKEES B 756 )
5 T R\ HD EAERCS D 1BBR I A 10 5 (S AE -~ 7o i

@ EHESEREAREIES 14 555 1 HIZHES KRB > 7o (DI T 5175
ZPR<, )

@ Pl (EEOMZEWIIRTHY . BRI D TRt )
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® BEFEMONF N NERICET 538 (0 45 4F1EME 137 5) 1250 2 (2R3 T
% SR YR BE S BETEN) 0D WLER L YE | T — - R % D 2 B R OVl 7% & D e

® OLUOBEE (ESNEFT BB THBRZAET 7T 2 0E T 2B OBEIRITHE S
BHEED, )

@ O~@IHThES 2172

(2) fEMFEDTE

(3) KRREZIT L O LT DEICKDH M HFOBMAERICE T D IFHRIEDTTIE

(4) AEWZERME

WENECDBEZNDH 5B 2 EMBHN B2 Vi1 5 720 O E
B E

7 BIRERE 39 ITIRAT LTz,

(5) EBRELE TOMAS IIH —FERENTE SN TV DHEREE & FROBREE CoOM HZE O R
—SMZIT A HEIZEET 5 I
RIEL - 2 AW % & e B X, MR W T EICR 4 [Nobivac Puppy DP PLUS|
X Nobivac DP PLUS!| & L CHilREN TV 5, FERINIZIBWT 2020 4 12 A 9 HIZH 5%
#5570 (Centralized procedure) (2 XV 7KF8 2 B S U CLARE, AL 51 20[FE THEGRN IS S
TW5 (2024 45 HEES) o MEAMZEBW T, [Nobivac Puppy DP PLUS| Offi HIZES#E L |
BRECBWCRIE L 2R o 2 HR O ITHE (2024 4E 7 H £ TORFMEICBWT)
WM BIT DR EBE R 4 1R LT, BE 3EMOBIBGERRIT, 2021 F23 [H4 ki
ZIEBR] F—X| 2022 2% [#EAMBIC D ZFEBHR] K—X | 2023 23 [#E4MRIZ D X FERH
K] F—=XThot, BEE TCORGIGEHET (MBI >EIERR] F—XLUETH D,

F4: TE "0 hEICEITBHERFERR

FEE
AR 2021 & |

R5EE (F—X)
2022 & | 2023 4

I—==7
ARAY
R—5F
13T
RJ)L—
s
F1)ov
TSR
AO/%7
N —

(+E:AMBRIZ > = FEBR]

(6) HAHEN DIRNICIS T 52T BT 2 1 Ht

TF—XERFEHHSZVE LA 10 AEICHITHERERT .
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A4 BRI OENICK T 28GR ET 7 F o OEEICET 5 1EH

ROENGAARRER BIREE 16) 2B\ T, ABa 2 84Em%E 3~4 Biimo KICHFE
L\%@%4ﬁwllﬁﬁﬂﬁﬁ&0mﬁ%%ﬁb\W%anﬁE%@ELKOEE%4HH

o TRR. MRE. PEREARR. U SRR, Rk, TR M OVEERE AL RS X 0 AR TR 2 A
%W@ﬁém A NAGH DRI S ZE L HAONTZOIIMIRCH o7, B, M, IR & 0N
g o1k, < TTE A ER SN0tz B 11 Ath,. IO b AR 7H
BT S o Tz, Fio, MET RO T 2% — Mo HI FUmHE 20
T, Mg HI HUAMIT#EmE 4 0 31T 1024~4096 f%, 11 H BT 8192 & Rk L, KHfkick
WTHBMRAICEERER% 11 B BIZT T EARA LN, T A VAR A LTz BIZEK
L7 IZ, V7 FrBfEgiciai s niom L~ v o it CPV HUiRIC L 2 R RIofE R Th 5 Arhe
HEREWEE Z LR,

Fio. RERBAMARE O OEHESL 11 BEE T, 200 ORBER B IR OB A D
TIZBTOUVANAGHEEZMO L& Z A, #fEZ 1~8 AHIZUA VAR S, oY
— 7 3% A HE Choto, Fo, HE%Z 9 B HURIIMRE Shiehotz,

U bX v, REBGHEEZMAEMIIRICB DTS 4 HEZ U — 27 IERNS R %RIRE L.
PR 9~11 HEHICHAT Db rEx bz, £72, EE» DO L [FERIC, BREE 4
HEZE—27 L LT, TO®RBMEL, JHAALNIOITN 8 HAETEEZOLND, LN
5T, REANTOHEEOREICISW T, RBE T BAEDIT 1. (3), BITR LofE EEOR:
PEE R CTH -T2,

0 BRI L OBEEY OPRIY . K - IR, IIE D OB TR A U 7 T DBREEA~
DYILEEOH TR 5 1HH
RIEVEEIRRER (BIREE 15) 128\ T, 4~6 @O RIC, AEfs -8 2 MEY 1074
Tme%&T%@Lt%\ﬁ@¢@?4w;éﬁ%%%ﬁbt&:é\%@%3\4HE%H
. HERETS 2~4 HHICUA VAR S, B D O #EREL A B O KRB D -
ﬁ%&@#é Eh B MMUETHDIRLZE X, 2, 3, 4. 5 MR OFEECBWTH 2~T7 H
HOMB OB TY A L2083 &z,
(7)., GO EBY | EGARER GIREE 16) 2B\ T, BIFAT 7 TUA L AN
Kt &N 5 013 % 4, 5 HR 2 B — 272, #itk 1~8 HRAICA LN,
ﬁfﬁ%aﬂﬁﬂwfv4wx77%/% I, —RBICHIE D 7 F o Bt SN D Z &R
HHNTWD, f5EICBT 2HEEOREIC SN TIX 1. (3), milii#omy Th 5,
LEXYD | KBEFERZ A IE LRk, BERICT AV RAZHEET 2, JEEAFRD
LNOWMLEES AETTHY, BELRA%THD,

N RIS O CYRSEIE TR 2 U 7 F o OTRERY O alREME O A I B3 S
5 =D CPV154 kT 7 F > % 434 34 H AT OAEIRRICHRE L 723 BRIk W T, fERE AL
THFRONTIUCE N TS, BERIER, & QYR B A 2B W TR IR v
Too Fio. HEBOFROMIMR, HERORROEHMY), KOO HER 1~10 HIH
WZEM LB AT 7onTnab . CPV Aol nd, |EG 2 /R IKMEIZER D S
Motz IESEE 9) . KRBT MEMIT CPV AN KB T2 EATELT, 2,
B), 4, OITRLIZEBY, RIZEBT DENSAEREILE EE KON CPV 630a #RIZI5 U CIRISE
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Thol, ZTOZEMNDL, fEETHDH CPV1SH4 Bk L [FIERIZ CPV 630a FENTEE YT 5 AlHett:
TEWEB BN D,

= PAEEREY ~DOEREO FTREMEO A EICB T 5 1f#H

CPV X, A XHB#W R OIS/ 35, £72. ABE BT8O K
(AR, EETIC—E MM S D, BABMS NS OFFE M LG, 5K
ZHEENI RIS D ATREMED B D o

I. 1. B), [ JEARMEME) I2FR#E L7 CPVIRG L O, BREZICBVTARSR TV
TAAROEM AL (fEL¥E) | (https/www.biodic.go.jp/kiso/atlas/pdf/3.mammals.pdf)
MHEET L L, [ENT CPV NS5, IZOREM 244 2 T EA S L8 & LT,
AXBOHXFROT HXYRXZNEZ LD, ERNICERLTWAE X XFROT XY R
75 CPV BRARIUIAHATH 22, #EICEBWTIEZ XX 5 CPV BBt ivie 2 & BNy
SN TWDBA, FEMHEICOWTIIHMIZ /> TWRW, TAXFY RIIBWTE, AR
CPV &4 L CHIREMEITRD b d o 72 Z E s ST [14],

ABAR TR AL TOESMC I T 2FEREICET 2E®) 1SR LIS oE ~ TBEIZ
RSN TERBY, ¥ XXFROT XY RxOAERBMIKE SNDE~A[55, 56] THEH LTV
05, WABMICBWTREL 25 FGIME IRy, F72, BIEE TICAARIZBWT,
RKAED 7 F oL LTERENaT U7 F b LR BBEFBEH SN TWAHEE CPV 154 #%
BUAEY 7 F U CPVRIL, WTIL b [ARRICEERICHRE T 2 b0 B2 b s BIREE 34)
N, B0 CPV BRIZETHFEVANATH Y, Bz CPV £ U 7 F U ¥R EF
AN L Z LI RV BEERMELZ SIS EZ L L oREITm o Ty, KRR+
MR Z BAEIE, BHEEESI A A L TRV, F A S 2 84 OB e E M T ATl
DB Y in vitro R N in vivo AER THERR S TR Y . A s iR 2 A O 8 PR
IZBWT, MREBHORLSMCE, i, 7=y b, v~ A, BIZBWTHEEMEIIMR I
TWBHZENL, A XF, Faf, A ¥ TFREORNA OB, FomH., KOBH% 25T
BABYIZB W CRIELZ A U5 aTREtE e ITRW & B 2 b b,

ERNIZBWT, CPV AU 7 F i3 WSAVA (HEFVNEMWERERTZ) V27 F oA RIA4 1
BWTharUrsFr (#HE) 3Ty, RIDEKERINTWD, ZNBET 7 FIZ
BHINTWD T 7 F BRI RICERE — SRR T 2552 FF o2, Wb sk h
TWATANARTH Y, BABMBDTEENE Ul &0 ) HEITam ST,

ARG THH Z 84 CPV LIS OSSR T2 B A TB LT, AEWELZEATHIHE L
WZ EEMRLTEY, BAFMICRRE L LTH, BIEE IS TW Ao KL
T FURRRIRR, BIREE 70D 2 E13E 21Ty,

R ZFOMSE A ER

RICEBT D0 AT O TSR (IREEE 28) I2BW T, RBEE T MEME &
KAREAEAEDY 7 F > (Nobivac Puppy DP PLUS ) 1 fl&% 4 #Hiii> CPV Hiikat: o BREEIC
Beh LT, 3%, sBREEL xtiEE (U 7 F U FEHEfE) 2 IEMERPAME CIREE L7z, *HRREICES
WL, R7VIR T A L A EGE OE R K OFEE A~ DBLRIE T A L 2 DOPEM S B BT 73
RBREOETORIZEBWNT, FEBD ., IR LS, AMERBAEZ S ORIER T2 5T,
W2 b UERER BT R Ch o 72, 7o, RERREHZIB W TR, 5t CPV HUiRfli o EH-Z238 9.
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BB HRERIC A O N BRI DN o b Ze o Te, 2O Z & X0 REBREECBNTIEXT 7
TR 3 B %I EI9e S (Sterilizing immunity) WA S Z &R ENT,

BATHUARA RIZH T 5 A 2 HaHmaER GIESERE 29) 128 W T, KRB 2 MAEY %
G RHIEAETY 75 (Nobivac Puppy DP PLUS) 1 H&E% 4 B ORI S L=, %
SRR SRS D7D, Fi~@ LV OBITHURZ A3 2fF R STz,

CPV (. AL CHIRRM ZNEZ Y 5 5 2 ERME SN TW1H[28, 29], 7272 L. CPV 13

A~BOBM CHRIERSNLT D &, REBBIC I VIENID VA NV ZARPER SN D728, FREREHR
RIS Z D DITEHAMNIEG U T BRI K3 2 S il O BN B ORRIZEYE L - 58 IS/
BZLFERTHY, AU DAMREMETIERICBREN TH 5301, BIEE TICHRH T CPV-154 #k
REOMDOT I F U EELRAET 7 FUORESMFEHENTNDR, B4k T 7 F UL
OMIFHEB AT K D, SRR O B, W EEIR OIS IZHm b Ty, KBS T
ZAEDZONWTH, A THHAINTWAN, BEFCHEZAECZE W HEIT RV, K
BB AEDIT, SR8 Th 2 RICEF®Z, BITHUROFE T Th->Th CPV XL
TIHFICHSMICREALEE L, 3 HE TamWHARNZ = L, CPV (27 5 k& Ye B

(Sterilizing immunity) 23275 (BIEREEF 28, 29) , ARBR X MAEM O Z O Rk
MBBRES D & BRSO RIS WD THRIZMNLATE TODOF R HFICHIORRIZ G LA R
PAZ DN Z D RTRBMEIL, SefE Rk £ CHEUAME T HBEFD CPV AU 7 F Uk & il U THIFEH
IZIREM L EZ N D, Fio, ABETFHBEZHED L CPV LSO RIS F 23 A TE 5T,
AR ) DEAERT D BRI IEES N B W TR R LECSILIAMT B AR FUCAFET D CPV i
FILFRIEECTH D, Lo T, RICHERBANEZ 72 LThH, Filoefifaz v A L AD
R MEIZEI AR L VIRV UIRIZE EE BN D,

MM ClIIAE s/ 2 A % &1e D 7 - [Nobivac DP Plus!] (%, 2020412 H 9 H

WCHERREHF TN D, BINEESFHICBIT 2FHmERICBNT, BREV A TEAAV NEZOD
FHEE (BIREE 35) WTHlk_RTW5D, BREY AV THAA L FOBERRKELE LT, BE~D
JRZ Loyuig, MW SR o, 7=—X 2 §Mli: TER L) & ahd, #AE
~OFEEFREE LT U7 FUZEEICER LT ZOFREREDOF[E L | & OBtz >0
T, b, oM~y 4+ 52 L] % SPC (SUMMARY OF PRODUCT
CHARACTERISTICS : # %) IcgirZ & & ST,

F—=ZA R ZVTIZBNWT, BIEFHBIBEMESTEMHY 7 F 38 B - HEW R E R

(Office of Gene Technology Regulator (OGTR) ) |2 XV BREELZEENFEE SN, B¥E - 8
HIEIEMSR (APVMA) ICX0VEWR Y 7 57 022 IERERE STV,  [Nobivac
Puppy DP Plus!] (Z2W T, OGTRIZEDEEY A7 7R A b (BIREE 36) 1% 2024 4F
8 H 21 HIZE T LTWA, ZOfER, VI TF  OBREERTEIZ LD A~DEFE R OZ4, KON,
BISEWRORRE LTORE~D U 271X, TEHTE 25U X7 (negligible risk) | &l
Tohic, FHE~OEEFHEE LT (V7 FUERITREERRICRS Z &, | KO, RO
CPV AV 7 F a1 5561, V7 F U EgRK 2 BRORBRZ 22T 5 &) U7 Fx
= a VHERER S a =M LTER Y D, | EETe I LA NT,

" Nobivac DP Plus. Nobivac Puppy DP Plus: KiE{z-FH 2 MEY CPV630a tk&ERDATU/IN—I(ILADRE
DOFUTHD,
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HE I & OEMBIRMEEERHE
OFAN) 2 S D HE

(1) BB %% T 5 ATHENED & 5 B A S 0 i

HEETHD CPV1Is4 fRIL., RIZBWTEFEAVIZF U ELTHERAISNTWDETH DM, il

DAY &) SELHEITHRE STV, ARG BRI, 2021 4150 1E
ST SILTW D8 BRINIC I T D TR L aMEF#ICHB VLT, TEnvironmental problems
(BRBEmME) | L L COEESNIFLITBAEE THRE SN TE ST, AB G %R 2 A
B A A SR A B ELT A 2 LIS L D OB AR S BT L ORIBITERD B
TR, ARBIR R AT CPV DA OO/ KL 2 EATE LT, BEHNEE
bR INTEY, BEMLAR2VWAFERERELZRET L2 L1EB 220,

CPV 154 ¥} O CPV 630a ¥R OREZMIFIC IS 1T DHE, A XIZB T DR A EhEE & O
DT —ZIZEBWT CPV 630a EOEEFHRIL CPV 154 #k & A% UIZT N T LB 2 b,

AEE R ZIRAE OB 7> RIBIGFICB T DA MREBE R OZEDREO T 2 BRECS D
MBIZBWT, BEROT LAY U WE E B ERHAEMNEEZE T 2WEIIHR I 2o T, X
i K OFERT G A F O T R R BR IS B W C O A EWE O FEAENE 2 R 3T LR D S e
ST ENL, HEWEOEAITER LWEEORBUIZR N D EEZ LD,

BIEE TILfE = CPV 154 BRUSMZ TR DO R ANV R T A VAT 7 F U8R AR TR &
N ERHENR T, WThoOU 7 FUBROHPEINZ L > TH U7 FUBRBARRICEE L
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AREN—E

BIREE 1 /70— F ViR z - gu i i3 5 & 3 B (Antigenic typing using monoclonal

antibodies)

BIEE 2 CPV 154 £k, CPV 630a £, XZZDftid> CPV-2 fitH PCR 774~ —d 41 & O PCR #&

MREEF 3 EWNIZERITSH, CPV 1564 #ia 5 e & A oe KR EN ) H =3 5 — B

BIAER 4 HFUCEIT D CPV 164 A S L R (RE) U7 F o AGR E — T K Ok e #cE:

BIUSEERL 5 Nobivac Parvo C O il 72 &P

BIASERF 6 FRIRA M O DR O R 7 AAERICEB 15 CPV U275 (CPV 154 #K) D2 K&
O U1 Ik Bk (SAV/AK/T: Safety and stability of avirulence of the CPV vaccine
virus component in 7 serial dog-to-dog transmissions after intravenous and oral
inoculation)

BIRERE 7 B A ROV N R O KIE] 3 Uk RIZI81TD CPV U7 (CPV 154 #R) D% 4
@&U\r JEMEAE IR (SAV/AKa/2 : Safety and stability of avirulence of the CPV
vaccine virus component in 3 serial dog-to-dog transmissions after intranasal,
intramuscular and subcutaneous inoculation)

BIREEF8  CPV 154 #£ K& O CPV 630a #RORF AN 31T HH45H

BIASERE9 i 34 HRETOHURRRMEILIR KICEITD CPV U7 F 2 (CPV 154 ) D% 41k
(SAV/AP/26: Safety of the CPV vaccine antigen after vaccination of an antibody
negative pregnant bitch at 34 days before parturition)

BIEE R 10 Nobivac DHPPI /& H & %222 #lk (SAV/BF/20: Nobivac DHPPi overdose safety)

BITRERF 11 T H 1D CPV 154 £k D %2 &= E# Bk (SAV/AJ/19 : Safety of the CPV vaccine
component in cats)

BITRERF 12 7l yMZEITDH CPV 154 HROZ 75k (SAV/AJa/18: Safety of the CPV vaccine

BISEEE 13

BITSEEE 14
BITREE 15
BITEEE 16

BITERE 17
DITSEFRE 18
DITREFRE 19
BIMREEL 20

component in ferrets)

CPV 154 ¥k, CPV Jes £k, &' CPV 630a ¥RICH1T5, VP2 17V RO s FEE A

RO T B DB L
A i DNA B {n FBLA K O BERC A, 3 ONS VP2 SIS I3 57 L V7 ik
I PRI I AR shas RIZ3s1F % CPV 630a #Rd 5 {UHAfR

4 BERDO KIZI 1T CPV 630a BED AN 2541 3R (PDP-E/0114/15: Dissemination of
canine parvovirus strain 630a in dogs of approximately 4 weeks of age.)

CPV 630a £k DNA  HEBL 51 S 4 sl i 41 oD H 3
CPV 630a fifEIcBIT D/ n—= 7 TR AN
[t-4 Az >EFERHR]

[tEAABRIC S EIEBEIR]

50



BITREE 21
BITRE B 22
BIVRE R 23

[tEAABRIC S EIERER]
[#A1 Bk > EFERER]
[t >E FERR]

BIANEEF 24 RIZEITD CPV V7 F Uik R (Study to determine the response of dogs to

BIVREEF 25
BIVREE 26

BIREEL 27

BIVRE R 28

BIVREEL 29

BIASEEE 30

BITSE R 31

BTG R 32

modified vaccine strains of CPV)
[ Rz > X FERE =]

AR HFEE RN M L7 CPV 630a #k o & (= i) fi£ 47 (PDP-E-0084-15 : Genetic
characterization of 630a used in registration studies)

CPV 630a FROBELHIEAT ([FEAMAC S EIEBER])

4 WD RIZFIT5 Nobivac Puppy DP PLUS V7 F 2 D R/S)VIRT AV AITRE T D505
AT RE O FEAT (PDP-E/0015/18: Study to Investigate the Efficacy of an Improved
Puppy DP Vaccine in 4 week old Pups: Canine Parvovirus 3 Day Onset of Immunity)

BATHURE A 35 4 D RIZF1F5 Nobivac Puppy DP PLUS V2T DR/ SLARD A
JVAIZRE B A MERHE (PDP-E/0084/17 : Efficacy of the CPV 630a strain in 4 week
old pups with maternally derived antibody)

WIZET5H CPV 630a #RV 7 F o D% M3k (CAP-E-0040-13 : Safety of the
administration of CPV strain 630a vaccine in cats)

7 xbyMNIBIT5H CPV 630a kD2 21l (PDP-E/0075/17 : Study to Investigate the
Safety of CPV Strain 630a in Ferrets)

~ 7 ZZBIF5H CPV 630a kD 722 4k J OVHE HRE il 505k (19R/0140 : Study to
investigate the safety and spread of CPV strain 630a in the non-target species mice
after oral administration)

RITRE R 83 H/IZIIT5H CPV 630a PO LM K OWEHGEE R (19R/0139: Study to investigate the

MITE R 34
BITERL 35

HIVREEF 36

BITRE R 37
BITRE R 38
BIESEEE 39

safety and spread of CPV strain 630a after oral administration to the non-target
species chicken)

2 ENITBIT DR SIVRT AN AET 7T H OAR I

Nobivac DP Plus ®RRM =3 5/ aEiliE (CVMP assessment report for Nobivac DP
Plus (EMEA/V/C/005251/0000))

Nobivac Puppy DP Plus ®A—ANZU T BIRFHAMTBGIE K BREVAI T BEAA R
(Australian OGTR Risk Assessment and Risk Management Plan for DIR 202:
Commercial supply of a live attenuated vaccine containing canine distemper virus
and a genetically modified canine parvovirus (Nobivac Puppy DP Plus) for dogs)

CPV 630a #EDGHE K OBZRE D /K AR B+ 5 F U A RIE 2
CPV 630a £ FPLV &Ykt 54 201k

BRI R

o1



BIER 1 E/7v—F A% AW HiR B F E 3R BR (Antigenic typing using monoclonal

3.

antibodies)

BRI 1994 FicE T iz,

BT

AT % €, HI Piisds %2 560 L 72,

CPV v 4 v ZAFE

7 75 v & LT, Nobivac Parvo-C (CPV 154 #). Webster Protech (P69 ),
FERME LT, Cpd9 (2, CPV265 CKE., 2%), CPV15 CKE, 2a®),
CPV133 CK[E. CPV2b), CPV706 (¥, 2a ),

£ /) 7 u—F APk (C. Parrish E4: X b 43 5)

mAb B4E1 : CPV 2 BT |G 3 23, 2a RO 2b B~ S i3 JEH 1o f€v (1/50~1/100),
mAb B4A2 : CPV 2 BI K O 2a BT G T 5 25, 2b B~ G IZFEH 1K (9 1/100),
mAb C1D1 : CPV 2a X U8 2b Bl B ~KIET 5,

TRICKHHE AR, Nobivac Parvo-C 7 7 F v 7 A L AKX CPV 2 #izEw £ v 2 (CPV265)
I mAb B4E1 & X { KJG L 7228 mAb C1D1 & i3 KIE2MED > 7z, CPV 2a iy 4 12 (CPV15)
KOCPV2bHI £ 2 (CPV133) 13 mAbCID1 & X < KJG L7228 B4A1 & 13 KIE DMK D - 72,
CPV 2b 7 £ L2 (CPV133) (X mAb B4A2 & IZKIG L ad o7z, 26 DfERD 5. Nobivac
Parvo-C 13 CPV2 BICTH 5 T & PR S L7z,

No J4ILA I L i CPV EH!
C1D1 B4E1 B4A2
1 Nobivac Parvo-C <40 2560 80 2
2 WebstersProtech <40 2560 80 2
3 | CPV49 <40 10240 80 2
4 | CPV265 40 10240 80 2
5 | CPV15 1280 80 80 2a
6 | CPV706 1280 40 80 2a
7 | CPV133 2560 80 <20 2b

oA
R il

Nobivac Parvo-C (CPV 154 #k) 1. CPV2HITH 3 Z & SR I LTz,
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BIFER2 CPV 154 £k, CPV 630a £, XiZZDflid CPV-2 i PCR 771 ~—Bl% & O PCR 3Bk

CPV 154 #£ X% CPV 630a #£iZ, PCRICE-> TR T 2L TED, Tt 7 74~ —ExHIiro729k
WEIEREIRO TRy MAR Y M SEIRIC T =— V> 7557 T4~ —% T, VA XK B R 285528
WAHETHD,

FIHATRER 2 DDOT T4~ —XOMEEDRHY, 5 1 OKHIBITHT7+ T —R 7T ~—%, CPV 154
X% CPV 630a tRICOHBAFAET DAY AR Y M IV AF RESNO—HIZT ==V 7L, & 2 Oxt
IZBIFDT7HT =R T T4 ~—1F, &TOMMD CPV-2 BRI/ ET 20D X/ VA TF RSN T =—) 7
%R

% 1 D PCR SO YA R B S RIE CPV 154 ¥k X% CPV 630a FROFEZRL, 5 2 D
PCR RGBT B A RR B S R385 CPV2 BROIFAER TR T,

[#AA R e > & FERA ]

CPV 154 ¥ X% CPV 630a #EEDO#EBNCITH 7L RBIGF DL — 7 = ARG N Th D, 1
RIBEFOHEMEIZIILL FO T I, ~—2 DI ENTED,

[ AR c > & FERA K]
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Akl 1>
R 15
PPALCER I ST AR L. B EXTIREL T CPV 154 #k% iV /=, QIAGEN PCR purification
kit 2 VT DNA ZHI L LU T O SUGHE& &I T PCR G EE L 72,

(#4181 > % FERAR]
;,in%i
CPV 154 £k X% CPV 630a #7774~ —XT7% /= PCR IZBW T, CPV 154 ¥kiZBitt%

RUT=,

(#5400 12 > % FERR]
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<#BR 2>

R 15

NP A CEREL 4 D KIZ351F 5 Nobivac Puppy DP PLUS U7 F 2 D R/SIVART AV AIZRET 5%
P2 RS IRF A OFEAMT (PDP-E/0015/18: Study to Investigate the Efficacy of an Improved Puppy DP
Vaccine in 4 week old Pups: Canine Parvovirus 3 Day Onset of Immunity) | OFERIZIWT, &
BREN O FE(FE 2R L Differential PCR 25 i L7=, B 1 LT CPV 154 #&, Bt 2 &L
T CPV Jes £k (740 %K) 2 AV 72, Roche MagNA Pure automated nucleic acid extraction robot %
FIWT DNA ZRiHL, L TFOS5MC PCR & Z £ L 7=,

[#E4A R c > & FERAR]

fiTE

CPV 154 #: 3% CPV 630a HiiRHHH 7 FA4~—~T7%H\ /= PCR 2B\ T, CPV630 #ILMit%
KL, BAMETHD CPV Jes I aNEA /R LT, £7=, DP PLUS B O RIEDE G AT 7 13512 7R
L. G Rt o 2FIREEZ R U,

ZDMd CPV2 UANVARHA 77 A~—~27 (MBL18 K (" MBL15) %\ /= PCR 28\,
CPV630 tRiTf2MA47RL ., B AMETHS CPV Jes BRIZGMEA R LT, £7=, DP PLUS #f#E DD
ELABAD 71kt am L, R G5 RBEO RBRIT G A R LT,

(A BBICSEIERR]
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BIFRES 3

ERIZE8175, CPV 154 Bz & e BlERFTEAREM A ERN —&

e

— kA4 R

SERERAE

AREAR

/E/\w% PUPPY DP

SRTFUIN— R INILARYIAJL R
FIEREBEITIFU(E—R)

MSD 7=<J/LA
AR SH

2000 12 A 8 H

/E/\vy% DHPPi

CATUIN— KT T/IOM4ILAR(2
BB SE - RKINSAVTILI VY-
KINIVRDA I RABRLERBED
I9F 2 (—F)

MSD 7=<J/LA
LA S

20002 A 16 H

/E/\v%Y DHPPi+L

CATUIN—KRT7T/OM4ILAR(2
B RREJE - RINSAVTILI Y-
KINJLAR DA VAR - RL T+
AESHEH=Za—F - (I TONES
CNRETIFY (—K)

MSD 7=<J/LA
LAk &1t

20002 A 16 H
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BIRER 4

CPV 154 k2B e KU ZF T, % 4-1 IR TEEICBVLTK

#2317 5 CPV 154 k2 2 e KA BRA) V7 F U ARE —BER OIRFGEHE

TG Ir, RAOVIRT ANV AFRELT CPV 154 ¥k & e,

Parvo-C: K/ LRT ANV AEYIEAT 7T
Puppy DP: VAT L /%=« R/SVRD AV AEGEIR & ET 75
DHP: P AT L /38— RT T T A VA () BRYIE « R/ SIVIR D A NV ARGEIR B AT 7 F

DHPPi: VAT /83— RT T )T A)VA (28Y) JEGUE « RNTA L TNV« RSVIRT A L ARG SE

BAEED T

RSN TOD, K RANLLL FOHUR

DHPPi+L: VAT L 78—« RT T I A VA (28 JEGIE « RoXTAL TN e RSVART A L A

JE s KU RAETI/IRE V7T
[#:4 > X FER ]

F4-1:HRICHTH CPVI54 (ESORACER)VIOFURBE—%

o Nobivac Nobivac . . : Nobivac [#t54FB(cDEIE
A Parvo.C Puppy DP Nobivac DHP Nobivac DHPPi DHPPi+L Bi)
=% Gt 5Bl 3B
EEEH (A B = D= JERER]

CPV 154 #kZ &t K ((BS) V7 F L DM FUCBIT AR T & A ZE 4-2 12777, 2020 4E 6 H ~2025
5 ARV, AU S ZIEBIR IR —XLL ER T IR SNz, [FEAC & FEBAR ],
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% 4-2: HRICHTH CPV 154 RERCRACRE) 70F U RFEF—XH
(2020 £ 6 A ~2025 £ 5 AOXAMEIHBTHRED

Nobivac Parvo-C | Nobivac Puppy DP Nobivac DHP Nobivac DHPPiI Nobivac DHPPi+L
RRN
KRE-HFH (#1454 EBIZDE IERAR]
ZDMOE%
At [#54FBIcDEIERAR]
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BIEEE 5 Nobivac Parvo C D iflk# 222t g

2020 4= 6 H 1 H2 5 2025 4= 5 H 31 A FTOHIRE L MRS TFHE IRV T,
TATREMED B L TRIBEMESD |, TR ) . KON R 2 & te, XIREM O EFRFEAR (BhEE

SME A G Te) 13 0.006% T o7z,

% 5-1:Nobivac Parvo C DX R EMAEEZIEEER

HRFEF—ZX$

&S

FHEE (%)

Equy

(#5881 DEJERRR]

(3t S R DEFERAR]

0.005

1) 2020546 A1 8A520254 5 A 31 RETOTMREZTEMERERAECENT, HRLORRBHRMTATREMM
B TATEEMES Y L TR RUTKRERIRS. DESMERZET . dRBVOBTEERREERETT.

LLEDERY | BREN M ORESME I O AR RITHH FEHGIAESRIT0.005%THY, 4 it

FITB T DIRGE L L Th, TR TH D,
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BIFRERE 6  BRIRN R O D% O KRR 7 R#ERIZIITH CPV U252 (CPV 154 #§) DZ 2R
R IR Bk (SAV/AK/T : Safety and stability of avirulence of the CPV vaccine virus
component in 7 serial dog-to-dog transmissions after intravenous and oral inoculation)

A EE L. 1985 FLARTICE i S n7-5ERfERICE O b DTH 3,

L aBREGH (R 6-1)

® 6-1: HEREXE (AAREH 6, p5)

b #AK n ¥ ¥R o TE ap
A 1 3 6 CPV 154 #% 108° TCIDs Z82ARA IR 5
+10%° TCIDsp 22 AR 5
B 2 2 6 ABLREIRE
(o} 3 2 8 B #ALDEBADV I M mEROER
D 4 2 8 CHLRERE
E 5 1 12 D #MLNERATIHEYEROEE
F 6 2 12 E#LRERE
REES1.2.3. RV 4 (L. FENMOERBRATIHMEMEROERE
G 7 6 16 AREE 5.6 (%, FEFEOFE. JIETHE,
(RXTES 1.2.5.6 DXL Nobivac DH. 1 AE% &)

ARG BEE (1 MU 2 fkCH)

ABRICEI Y YT/, 6 AlED 3 HHDSFRIC CPV154 £k 108° TCIDso 0.5ml % #likpN#%5- L. [F
FAEDY A VA ZFIRHCROEME L 72, Bk, 4. 6. X3 9 HHICK 1 HAREZ L, Mk
FRECL. BOfR, + 18R, Z2R5. WIS, BRBR K VDo W T, SRERARR AR & L 7=,
720 MR, M. NEoNEY. ERONEY. Bk MR 7 4 —a— FicowT, v A4
N RSB REREL 72,

FElGD 2 HIZIEEEO £ £ BREE L, ARFL RIS X ¢/,

CHLU DR (3 MU 4#HRE)

B #2060l A7 it % 8 Bl 2 BHD C FEOMEARICRE DHAE L 72, Wl i 7z Wk
EAME L 72,
LAl 2 SEIZIEEEO L £ DL L, CHEEFRE S/,
CHoRICOVWTIIEM 4 HE2 6., D #fFoRICOWTIIEM 9 HE2 5 v 4 v 2 PEtIconT
BE L7z, CHXAXU DHoRHEICOWT, 14 HEBKRBISE2EBHEML, 580, 7. 10 XU 14
H I PO E D 72 o 1 BRI % FEhE L 72,

ERMUFR G RV 6#E)

D#» o 0EmA Y 7t % E o 12 sk 1 B NEAE L 72, o s iEbkts
~RBLIE L 72,

kD 2 SEIZIEEMO L FRE L, ERfEHE X ¢,
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EFEM O FROLTEICOWT, EFRACRAMRE 2 &0, BRKGEZBE L2, £/, 741
AR S CHUAARENE % FEht L 72,
GH (7 #RH)

F#» O OEGA Y 7% GEEO 16 8 Ok 6 SHICHEREL ., LUT O 3HHCHK 2 5T O H
h BT,

a fAFFEST1IRO21C, VAT VYRNR=RUERT T/ 9ANVZADRET 7 F v &5 Lk,

F#ED D OEGA Y 7l 2 RO L 72,
b {AEES 3 K4, FELODOERAY 7Y 2RO L 72,
¢ fAFEFESTSERT6IC, VAT VYRNR=RUERT T/ 9ANVZADERET 7 F v ek L,

i
i AR B 2R

B

ABED 1 HCERE 2 HH O AR E S 7z DAk, & T o CRERIER A b F1IEE T
HoT,

G #fo 1 CHAE 5 1 HIC il 7234 5 h 2 LSMA ER RPN < 5 - 72,

I3 A R AR A
AFER O B BFoRBEMAMRE ICE VT, WETXR O N5 7z,

I ER %L

AR 2 5HC, ZhZhERE% 4 HHRU 5 HHICREOHPEREIK T3 b7z, Wi
LEEE BT b ELLNT, E HO1HTYH, 10 HHICHREOIFHERBIK 24 5
=5, BEIRIEFRERBAMEIC I3 72 b e E 2 bz, GHEoD 25T CPV & DH o #f#% 5 H
Hich o) v osBREN2S B o725, HhEREUIIERHETH Y, AT v =T 27 F v D
HICNT RIGEE R b,

CPV it
ATRIC B W TR 1~6 HHIC, CRECH W TEM% 4~9, KU 12 HH I CPV ofElt2 4 5
i, FJEHECTH 2 BHE. DB FREICESOTIHERA54 L <Th 547 4~8 HE oAb 72 -
THEM 2 AR b7z (R 6-2),

£ 6-2:EBRATIIZHT5 CPVREMBHER (AFEH 6)

2 mirm | om | SREOC BT CPV B AR
A 1 3 3 1% 1~6 B B

B 2 2 2 A B~ EALFRMEE. 7~12 B E
C 3 2 2 g% 4~9.12 88

D 4 2 2 D B~EiELRERB#E.9~13 88
E 5 1 1 128 3~8 B B
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6

2

EB~EELRERMAK. 6~14 BE

G

7

6

NA

NAZRIELTLERNZEZETRT

AFICEB T BRI TO Y A VR pBfIc T, B4 HHIiCZWiR, PR, Mo ARV, B
DODHNEY). BEEN MR SEREL 7237 4 —a— T S, B 9 HH I O i

oo I I e o7 (R 6-3),

% 6-3: 43RBT BRVMILA B (A B) (BlF&EEH 6. p10)

{&4& 1D EERAH Rz iee e IRI4—a—F INEREY | EBERAEY
L49 4 + + + + +
L50 [§) + + + +
L47 9 +
CPV HifAfii il &

C. D, E, FHOZLERUV GHOMAKRES 1, 2, 3. 4 (EGR7 7MW 2 ROEREL -2
5H) 1B\ T, L CPV UMM REE 2 3 & 7=,

ATy
i Al

6 M DIFR~=HE CPV 2L T,
MARL T, WEEROEIEIEA N D o7,
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BIRERT RBRE HRARNKORTEEZORRE 3 R#ERIZEIT5 CPV U275 (CPV 154 #) 0% 4
M R O TR MR IR Bk (SAV/AKa/2 : Safety and stability of avirulence of the CPV
vaccine virus component in 3 serial dog-to-dog transmissions after intranasal,
intramuscular and subcutaneous inoculation)

AEEF L, 1991 FFICENE & N B RICE S D TH 2,

4. PRERERE
CPV 154 k<=2 & ——Fu 4 2 (MSV) % 65EEDR 3 BH~FRAMN. KT, MOROR
1 CTEF 1083 TCIDso 2B L 72 (1 fRH), 15HIZ Y 4 A 2T, FfE S 272, CPV 2L
7= R DM S P L - BB 2 I R 2 BH~FRE - OB L 72, 2z 3 AH o
DR L7z, MEER L 72 KIGERERRTIC CPV YUK CTH 5 2 L 2 TEAL 7=,
TR, EEARAEIR, HIMBkE % 21 HRERCERL 72, EHR 7 7R OEF ORI EZ R 21 HHE T
MHREML., VA NVAEEREZMEL 72, ABRBAAETE 3BEM B ICERIM L. FURMHIE % 1T > 72,

1R H O TR IR D — 8D T 23 % b iz, 20 RO 3 RH OB EO WFhok
CEWTH, AMIKBDIZAONRD o7, Lz > T, BB T OREIZ, #Rick-T
E B & o HAIE AR S NTRD 5 72,

1 H OfECI3, %K 2~6 HH I CPV ofElt A& i, 2 KO3k H OfECIZER %
7 7 E VT CPV T H - 7=,

ETORD, WINOMEEICEWTHERERIEA O T KIRIZIER TH - 72,

[#A1 s> EIERER]

A
ifi]

CPV MSV I DOHERERE TR L . RAFRPUARRIS 2R LT, BEFEL T2 ROWT TSN TH —fi%
WROZITALNT | RIEIZIER OEEThHo7, CPV UANLAD RNL RA~DIER R ITRDH
o=,

KIZEBWT 3 [\ L TH, CPVMSV OJiFEME~OE IR TN ZEDVRENTZ,

o
=i

+
i=)

p=11113
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BIHREE 8 CPV 154 ¥ K% O CPV 630a #RD B2 Mz BT 5 885E

U7 F BB T3 DI HERI R R SR CRE R LTIV ANV AR DU ANV A G R Bl E A BT 45
R AR IR TS CPV 154 £ K O CPV 630a #kDOw A )V ARG & 7ML 7=,

AT ORIEFERRA LT, R 81 KON 8-2 [ITHF R R K ORHAVZT ANV AR DDA VA G B i
LT,

CPV154 FRITRAKBEES S Sk b (A72) flaic M L, 37+1°C TSR DX FER R ] A [H5S
FLUCREIMLIZT ANV AFIRIZ DWW T, DA NVAEGH &5 LT-, CPV630a #41% SAH-DK Ml #2fE
L. 371 CTIHAMBIZ D EFEBHAR] B B L TR L, MG L7V AV AR OV T, YA VARG R
BEREL,

CPV 630a FRIZRBEMA(L (SAH-DK) ffaic il 37 1°CCIAEAMBIC > EIER/R ] B MRS,
RHE LTI ANV AFHRIZOWT, UANVAG A & RIE LT, CPV 630a #RO K ([ > EIERHR]
F 58 K QNG TR O A NV AE A B3 [z IR R ] TCIDso/mL EHIESITRY, 15
FThHD CPV 154 BRDOJFIK ([HAMAC>EIEBIR] B R LR LRIV O A VA5 A & ([
AR D EIERIZR] TCID/mL) LV{EW i ChHh -7,

VL&D B EEEMIIC BT D HEE SR IX, CPV 154 FRE L CPV 630a #kD J5 2MEAE Tdh 72,

[#EAA R C > & FERA ]
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BIFER9 2tk 34 ARTOMEBRMEEIRRIZBITS CPV V75 (CPV 154 #) OR2&MHRR
(SAV/AP/26 : Safety of the CPV vaccine antigen after vaccination of an antibody
negative pregnant bitch at 34 days before parturition)

AR EIL, 1985 FE LRI FEit & Nz R R Ik b TH B,

2R
1. EREE
PUiKEMED | 451 34 B RTOIENE KIZ 1 & Nobivac Parvo-C1a#:fE L 7=,
U F R 10 A B ROV % 10 B R 8RO — KRR & OARIRHIE 27eék L7,
PURRIE D=8 BERNOITT 7 F 8R4 0, 7, 21, 62 H BIZ AFRDIZ0 % 1. 7, 28 HiZIZ
Bz EhE L7,
HAZOFRIZONT, 0, 1, KT 4 BEROEMET, 1 ST DRI, FHIfR & Ok B kiR A 2
1177,
A% 1 HEED 4 B CLERE TSR DB L Mg, 3 QNS HHE B ISR RO D8 LT
FE YR e O EE% 1~10 B H ORFRIZBITDEHGAT 712D T, UA VA iR A L7z,

FREROEMRIZIEFFHAN (& 9-1) T, WTHOEMEIZIBW T, —IRBOEF TR D L8035
7

5 SHDREFE/AF RIS EFIL, WTIOFRIZEBWTHERIR ORI IALNRD T,

PURIRIE 2B T, RERIXD 7 F U 8affith RATRPURSOGE R L AT R~OZ B il G- Bla2 X
NIz (F 9-2), VANVAT, ik OWTHORICEOTH, R XIFROLOWTRLL R HE
VWA Y

HIAE UTAF ROFIR 22D ONTHR B A 1238 Th L D, iR K& OV O oo #k ORPE, A5 Y
NE ASATUHR, Wk R TR W K OVE ) 12 W TR TR b o7,

HER AT REOREROWTIOREBRGEHZ W T, AV BES Ve -T2,

[#:5 Rz > & FERIR]
3. il

T FVERICEY, BRETFROVWTNRICEWTOREERIAON Lo, 2. v
THOFRICECT, W7z 2R L0 RERT L HMANZ S B0 b khd o 7z,

" Nobivac Parvo-C:CPV 154 B%REH IR ETBRNILEKRIAILRETIFUTH S,
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BIERE R 10 Nobivac DHPPi & H &2 2438k (SAV/BF/20: Nobivac DHPPI overdose safety)

AEEEFIT. 1994 FILEf S n7-5ERFERICEOCHDTH 5,

E:3 )
1. AREGE
A~5 5B B D sh#ER I 10 A2 D Nobivac DHPPi! (CPV 154 k% &L RAREEY 75 V) 41
vy P RG2S O T L, V7 F R 21 HREL. —BCIREE, JRAT R OV2 5 6 % Bl
L7,
2. fER
WINORD HEREBIIRIFICRE L, BEELRRM 2GRS ke o7z,
3. fEEm

Nobivac DHPPi i3, 10 f5HEZ RICHEBEL THILRETH - 7=,

! Nobivac DHPPi: SR T /X\— X7 T /A IVR (28 BZIE - R/INSAUTIVIUH - R/RLAR I A )L AR e
BEEIDIFUTHY. RINWKRIAILARIRELT CPV 154 #Z2E T,
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BIFRESRE 11 28175 CPV 154 #RDEZ 21438k (SAV/AJ/19: Safety of the CPV vaccine component

in cats)

AHEEF E, 1985 FLAATICE N S Nz HBRRE R ICHE S b DTH B,

E:2 )

1.

BREE!

29 8D SPF i 6 BHD 5 B, 2 BHIC CPV 154 HR % i IR N#EERE (1081 TCIDso). 2 BHIC CPV 154
PR #ROEERE (108! TCIDso). 2 SHIZFEBEFECRIERE & L 72,

AEMEE & LT, BRI, HIMERBCAE. FURMRE, ERRE R CEBARAT 750 v
AN RS Ef L 72,

WTFNORICEWTD, R EORFIAONT, EHAT7 7005, vA LRI S i
2077,

ARBRATIC 2T O IEPT CPV fiiikiatkcd - 72, AR, #E 10 HEIC, MRNNEREL 7251 2
FHICHEWTE WL~ L OFUAGHEE (5120 T8 2560) 234 b 7=28, ¥ CEERERE N SR IERE D J 1
B ClRUARETH - 72,

EGR R A MmEREIE, £ 11-1, KUE11-2 DY TH - 7=,

= 111 EBEE (°C) RIE#HE (AiFEH 11, p6. Table1)

EOEE | HANEE | X
EERAN BHESEBECC)

P37 P42 P32 P31 P14 P45
0 39.6 39.2 39.4 39.3 38.2 39.2
1 39.1 39.0 39.2 38.8 38.8 39.2
2 39.2 39.0 39.1 39.0 39.0 39.1
3 39.0 39.2 38.8 38,9 39.0 39.2
4 39.1 38.8 39.7 39.2 39.0 39.2
5 38.7 38.5 38.9 39.2 38.6 39.1
6 38.9 38.5 38.4 38.5 38.6 38.7
7 39.1 38.8 38.7 39.0 38.8 38.3
8 38.6 38.8 38.8 39.2 39.1 39.1
10 38.4 38.5 38.5 38.3 38.7 38.4

£ 11-2: AMBkE (x 103/mm?) BIEHR R (BIFEZEH 11, p7. Table2)

EOEE | HANEE | B
EERAN BHES.EnHEH (x 10¥mm?)

P37 P42 P32 P31 P14 P45
0 18.5 16.2 13.1 18.0 18.5 12.4
3 20.1 20.2 13.4 18.7 14.4 15.6
4 19.0 13.5 13.6 15.9 17.8 17.0
5 18.1 21.0 19.0 18.0 22.8 -
6 22.4 19.6 14.4 20.2 - 18.8
7 17.4 12.7 10.6 12.1 24.8 17.0
8 21.8 13.4 19.0 21.5 19.0 18.0
10 13.8 15.8 14.4 15.1 18.8 12.8
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il i
CPV 154 Bz RO SUIHANER L 2580, wIhoics bRtz onid o/, 7z,
&V ERRE L 7230 13 UL 2 380 72 22 o 72,
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BIRER 12 7L yMZBIT5 CPV 154 HROEZ2MRER (SAV/AJa/18: Safety of the CPV vaccine
component in ferrets)

5
1. EBREREr
12 AR D, $hE7 Ly 13D 5 5, HBREE 10 Ui Nobivac-C'V7 7 F v 1ml # £ T
AL, XD o 3Ll LT, HIECHEL 72,
ERREREE, EE. AIMBREBCHE % HBREHMG 2 HAT X v Bts L. BefEfk 7 HiEfkkc L 7z, 2@
%D 14 HIEIZ— R DBIE O H1T - 72,
allR-2 028 HEIICEIM L, HI HUiAffilE % F2hE L 72,
FERY 735 BR-2~7T HE E°RIL. v A Vv 2502 FEh L 72,

REHLOCRBEHEOWTFNLO 7 2Ly Mgk Th, R EORFEIZALNT, EHEEKOH
MERENTIEFHFEANTH 5 72,

EIGAT 7O ANZBEICE T, VA VZOPRIIIFED b e d o 7z,

7 7 F v % 28 HHICE W, IfiE HI PUAqiiix 256~2024 5% /R L 72,

= 12-1: M08 HI Hukdl () GR{TEH 12, p9. Table3)

BA%ES FER 2 BT #HER 28 HE
G15 <20 512
G17 <20 512
G18 <20 1024
G19 <20 256
G20 <20 1024
G21 <20 512
G23 <20 512
G24 <20 1024
G27 <20 256
G28 <20 1024

pogichi
Gl6 <20 <20
G22 <20 <20
G26 <20 <20

3. ki
Nobivac Parvo-C EfEIC X 0, 7 =L v P >HUEAKICZ R L 72,
v A VAR, FE, XIIHIMBREGEAME X, WIRD D o h o7z, 21 HE O8I AR
CEWT, 7Ly MEERTH O, TR IR, ITERAIRE OBIKIERIEA b2 7z,
L 72435 T, Nobivac Parvo-C I 7 = L v MICEBWTHRRICE A L O, BETH -7z,

" Nobivac Parvo-C:CPV 154 B%REH IR ETBRNILEKRIAILRETIFUTH S,
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BITNEEL 13 CPV 154 Bk, CPV Jes #k. XU CPV 630a ¥RiZIB1F5. VP2 17V N DOBIxFHREERS K&
U7 BRECS DBLS e

[#EA R C > & FERRR]
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BIFER 14 55 DNAEEFELS R USEBEELS, 3 ONZ VP2 SERELFIICRIT ST LT R

ARIBAE T HABZ A DT RBIG T OHETHD Jes FRITEIMETHLN, 55 HAIIZ G D HT-
DI/ a—=U T TRIZBWTAH R DNA BB A0 LITWD, BEET LT OEEERO T
H R BLO FIEEMEA R 2728 . A B G T K OO 7 /BB (LLF) TV IVr T —X
~—2 ADSF (2T FAO/WHO THERSN TWDHIETHRBE LI, ZORR BEF T LA o7 )
RS & 35%LL EOFRIEINED & 2 BB LR S e o 7z,

B OB T CFRER) K O OB 7/ BRRLS -
(A4 F S EIERR]

ST, ANBB T ZE D F 7L R8I VP2 O T IBEELINZDOWT, TV T T —H R —
Z ADSF (2T FAO/WHO THEESIL TS I IE TR LTz,

FRERDFER, A — =T 7 HHI 80 FRIEDFMICIBNT, TIV/WFRE[ A > IERR] ETD
FEIR Y 80 FREEDEIFNZ ISV T 74 (Ambrosia artemisiifolia) D-~<7"F REFA[FEM: 35~36% T
DHZEDVTRENTZ, TEIH DT F RIS EIEFR ] DI ERS LT D@D Th D,

[+ IC o FEBR]

[k >Z=FER R ] ) & CPV 630a #£0D 7 /ERELSNIZ 31 T 31~36%H R Tho7= 777 A MZ
ST, CPV 630a £k VP2 73 /RES % O CPV 154 £k VP2 72 /ERECHIC 331 BT & & O Bif%
AL, ZORER MBI D7/ RS IX CPV 630a & CPV 154 #RIZHV N ClR—ALSIT
Ho7- (RIA),

CPV 154 BRIZRFRICB W TSN, Bt S Tnd, FAO/WHO THESES L QB 071k
BWT, A — =Ty 7k 80 7% 2T 35% LA EDFEFIMEDH HXTF RO EILHD3, 4 [RIOFE R
1% 85~36% CTHY, 35% % TN ERIDL L Thotz, Tz, Yikfild L VP2 B EHE DO THY,
HAEPIZT ANV AP PEES IV TH AU I W THFEL 72\,

PLERY KRB A DT VIV HOR EYE 2 EATHHEITENL O EE 2D,

[+EAABRIC S EIERER]
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BIERER 15 RIFEEEIRRER : ShFERIZEITD CPV 630a #kD 5 AR

£33

(PDP-E/0047/15: Reversion to virulence: Five back passages of CPV 630a through young pups)

A BREE

A TFABZ A% 5 BEOAE RITHRFANTARR LT, 4~6 Wi 18 BAD A KA AW T,
RERBHAARTIZHT CPV HUARIEZ1T 572 (£ 15-1),

CPV 630a #£ 1075 TCIDso 255 1 #ED 3 BT N G- LT, #fd#% 2~6 A BIZ, 5 1 BBl
T HABO T — VB A 2 BRI - R OB T D2 LTI . 2k 5 fERUE TR L 72,

FEAMIE H X, AR, RIR, BRR AT, K OSEE RO ANV AREREE L,

& 15-1: AERFE (RIAEFEH 15, p9-10)

1 CPV 630a 3 4 10
2 E1BPLOEET—LEE 2 5 .
3 E2BALORET— L 2 5 g; qjﬁ)if‘jigﬂfi -
4 3 RN LOEET—LHE 3 6 .
5 EARPLOBEET—ILEE 8 4 10

AERBALART, 2O RITH CPV Hikatt Tch -7z,

RIRITERBR I R 2 TOEKICB W TIEF RN THY | FEUI A LN =T, Fio, WT IO
RIZBNTH, FRSCEIRE D, WD RIS IR HivZei o7z,

Bl P, T_RCOMAERKEEZR L, 6 3,4, KO 5 BECHF® 5 H B ISR KERD %
RLTZS P THY , ZO%IRERINLIZ,

CPV 630a Bk f¢ T G- U725 1 BEIC IV T, B2t 3. 4 B BHA Y —2IC #:fi#% 2~4 H H O

(T ANVAYEHEDSFRO AT (3R 15-2) 55 2 BE~3F 5 BRIV T, T7/r/1/7\5I5r[ﬁ0>1: — 71355 1 RSt
ﬁ.ﬁxbf%o%mz%f Re<720, #:it% 4~6 H BHIZROLNT-, 2236, 5 2 FHCB W T AL At &3 D
PR TD 2 BEABEREL- AR B O AN AE G EMED -T2 LI Db DEZZHNDD, fk
iz iJr/\f;Eﬁbot&%z%hto FRECRED T — VAT OV AV AEH BRERE R R 153
W,

& 15-2:25%CPVEFES—IL ' DOMIWAEEFE

A 1 | mem2 T TCIDs,/ mi2

E1BRIOOEFET—L

E2RIOOEFET—IL

hZ R
3 B ORET—IL (#t51FB812DEFERAR]

EABIOOEFET—)L

[#5BIZDE IEFR]
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% 15-3: ZFhD CPV O IILAEHEHE(E '(TCIDso/ g)

(@ EREES VML AEERHEEE (TCIDs/ g)
ol w8 2 T 3 [ 4 | 5 | & | 7 | 8 | o
1 1
1@KE [ 2
2 1
28 [ 2
3 1
S#fA f Gt S B2 = SRR
4
amiE [ 2
1
5 2
s@KE | 3
4

[#5BIZDE IEFR]

gt
R il

CPV 630a bz RicH T 5 MR LT, MEMEERZ R IBIRIEA bR d o7,
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BIEHEE 16 4 BEORIZI1TD CPV 630a BED AN 5778k (PDP-E/0114/15: Dissemination

of canine parvovirus strain 630a in dogs of approximately 4 weeks of age.)

£
1.

ARG

CPV 630a 4 1070 TCIDso %55 1, 2 RO 3 BAICK FHAELT-, 5 3 BRIFES G xt IREEE LT,

RERIZI, 3~4 HloE — 7 LV RMElEhiz (3 16-1),

B P  RIRIE | BRIRBLES, EMAY 7B EEf H ML U7 T BRI SRR O T O
HI Hiftifl & 417 -7,

91 REROVE 3 BEE, AR 4 A HIC, 8 2 BEITEERER 11 A B IS, B SHLERER IR L . L F o
FRRC DN TO ANV RS Bl T2 LT i, R, /i (F 3805, 2205, [B1%) | RBMIEEY o NEi SA T
UL, Rk, Ol GO ) o P, MR, A, b CRBM ., /NI M M) S OV SR B i, ARk Uk
[ZOWT, TA VAR HTED S A AR 5720 1050TCIDso/ml CPV630a £k A/ RA 7 LT-REY %
—h& ARAIIEURED R —MERIL, ZHBICOWTIA N R G BIEEIT -T2, A AV ELRE
VA —NMIOWTL, 0% BIEEERIL, T CPV2 JURMMHIE 1T o7z, (DAIZ DU TiE, fHEkE Rk
R A TN LD A A R L 72,

& 16-1: AEBREBRE (BlHEH 16, p12)

iR A

S 2 n ¥ (R A #) o
1 CPV 630a 3 4
KE KB BERRAD7.EBR
2 CPV 630a 3 " D7 HAERIE
3 JEi% s 1 4
i 5

ATEICBWT, REBRBIAARTCIIHT CPV HUkRaltE ThoT-, V7 F #4565 1 BECBWT 4 A H
B WHUAR S b4, 85 2 BTN T 11 B BICHEIZE W USRI HBIV-, & 3 BE GRHBEE) 12380
TiE, 0 HEH XU 4 H HELPURRRM: (<8) Th-o72 (FF 16-2),

5 16-2: 0§ HI Huikffl ' (B FEH 16, p16, Table3)

» — FEERBRICH TS H Hids ()
0 | 4 11
2007
1 2008
2009
1981 CL U INSEFS LIPS
2 1982
1810
3 2006

NS:$##5E#% 4 BBIZH 2 BOBEEM S RIL-mFESHETL,

1)  HIEZ 4 HABBOHRRISHLTDEEL TRENBEDHBRPBED HHEE—HESEH=-HIZ, K
RO HIEIZ{RE 2 2F L. RHRIC 4 HA BT L TOEELTRLUT,

2) FHERFTEIIZHEL. 4 B BICHBRIROORERSNI=1=0., FFRE.,
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1RO 2 BEORIT, U7 F ARG O RIRITIE F RPN THER L, K Lo B I3ER0 o1,
FECTH-oT,

EFAD 7 D350 CPV 630a VA /LA TlE, V7 F UL 1 KO 2 BRSO CTHEIE 225
iz, PR T, BEFE% 1~8 H HICALN, B —21F 4 X' 5 H H Thotz, MBEEHCBWTUALAIT
BEn oot (3 16-3),

% 16-3: BRI IIZEITE5 71 ILRAEHE (Logio TCIDso/ml) " (FIFEZEH 16, p18. Table5)
- Ef EERAR

o [ 1 ] 2 | 3 | a4 | 5 | 6 [ 7 ] 8 ] o | 10 ] n
2007
1 | 2008
2009
1981 (#5178 12D EFIERAR]
2 | 1982
1810
3 | 2006

1) EBRRATVIHEMEEMICERE, EOHBU ED LEEREARL. AT2 HiIICEEBLT, VILREFEZRIEL.
N:CPV A & EhigmoF=C&ERT, (<1.05 Logqo TCIDse/ml)

Lo DI B PR A3 VT IARAY SU TR ) B R0, SIEME BT T LD ERITHFED
LIV oT,

PR 4 BB (B 18D ICEREUIZAERAT Y 2— b HI HURMGHIE 23T, P, BRI <
i, B RV SE P, B, TSIV TR 16~64 BAL ORISR H STz, 58 11 BB (5 2
FE) ST, TR TOMBICIB W THURMTO E 72D AR RO, Hfitt 4 BE G 1 #1281 T,
CPV630a v /L AT iR, Ui, ik, Vo Skak. Bk, IPlEt. M ONESSEAL B TRt AL, i
T SRS, B, i, R R OV CIEEA L e S o, #F% 11
HEH (& 28 2BV WIhofignst CPV630a VA /L AT HE/ah -7 (£ 16-4) , /0 AiLT-
TANVADHRIL, V7T R IAELTZEmL -~ UL CPV HURICE DT AN A OFE R ChHDHEE 2
b (F 16-5),

& 16-4: RHEWIHI1T5 CPV 21 (10%BHRECR—HMZEIFTE2VMIIWVAEHE (Logi TCIDse/ml) )
(BIFRE$ 16, p18. Table6)

) X EPX R

s ZA; 48B 11BE 4HH

TER T 007 | 2008 | 2009 1810 | 1981 | 1982 2006
HaiR "
=i "
IMNE- +238 -

i + (450 EI= D= JEBIR)

INg-Z85 "
/NG E B +
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LIC T -
il +
BT N8 "
Rk +
i N
B +
fi +
B~ AP +
M- /INBBi +
- i N
SRR |
L 5 +
— R IR

+: R F A

*RAOFHFMITILTIE, EBAROSHERANERICHLTERES NI, CThoDFED I TILIT DOV THEREREET
STEIFTEGM of =, MAEBATLITHKIESNHE X RVTOFRERE LIF-LEOBREBISHCTHEXFREDO LT R
MTOTILERFE L. ChoDFEMTIE CPV HEMARALFIZBO NG o=, COMTEDRHBR AT 1.20 KFETH o1,

& 16-5: AT R—b D HI HLikfil (%) (BIFEH 16, p17. & 4)

E18 E28 B3
ik 4HB 1M HAE 4HH
2007 | 2008 | 2009 1810 | 1981 | 1982 2006

R
RE2 ek
M- + 26

ING-Z2

N R

B! >/ \Ef

AT \Ei
"k
FFiE:

B i
fii

[#t 5 FB8I=DEJERRR]

B AR

B /1B

- By

SESTERRIRE S
IDME-1D R
1) HI{E%E 4 HA B ORFICHLTOEELTREINAEDREBERVBED HI {EE—HESE5=HI2, RREED HI {EIZRE 2
%L, FAHRIC4 HA BRIcxfLTDEELTRLT =,

3. o

) 4 Bln DL RIC CPV 630a Bk Z M L TH, BIRIEN IH N d o7z, CPV 630a (3%
b4 HUANICHHIRICO 32 2 LR Sz, LA L7ed3 o, M@tz 11 H B ik ohfifEHIC X
h FkOMIC B TR I N R o7,
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RIFRER 17  CPV 630a ¥k DNA 3 EFEF| LAER B D H 3k

[tEAA R C > & IERRR]
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BIFRERH 18  CPV 630a BRELRICBITE/u—= 7 TREREKK

[tEAA R C > & IERRR]

/8



BIEER 19[4 X IERR]

[tEAA R C > & IERRR]
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BITRERL 20  [HAMLIZ>EIEBR]

[tEAA R C > & IERRR]
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BITRERL 21 [HAMIC S EIEBR]

[tEAA R C > & IERRR]
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BITRER 22 [HAMBIZSEIEBR]

[tEAABRIC S EIEREAR]
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BITRERL 28 [HAMLIZ>EIEBR]

[tEAA R C > & IERRR]
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BIFRER 24 RiZBITS CPV £V F U EMEFHGFRER (Study to determine the response of dogs to

modified vaccine strains of CPV)
(#4481 > % JERR/R]

2K
1. Beks
[(#EAA RS EIERRR] &2 11~13 O — 7 VK 5 B FHERELT-,
ANV AERE 14 B HOBEMIM T AIRIE , BRI, EIFAY 7RI E A EMiL, 24, -
2.0,3.5, 7. K10 A BICBIMLC, AMmMERBERE L, £72, V7T BRSO i 5 Hiik
MR EAAT o7z, PEREAE B (BEfEM% 14 B B) IS8R5 % . MARA SR U BRAR R P AR i 2 ML 7=,

CERASTANESEE
% 24145 (BlFREH 24, p15. Tabled)

&% 1D 0
" +4h

371 959

526 964
374 320 [#t 5 FBI=DE IERAR]
373 148
402 761
T#:39.5CULE

= 24-2: (A E (BIFEH 24, p16, Table5)

HERH (EERB )
{E{% 1D
A | 3 | a | s | e | 7| 8| 9o | 10| 1| 12]13]nu
371959
526 964
374 320 [+ FBIZDEIERR]
373 148
402 761

% 24-3: QMR "R UZEILE (BIFEH 24, p19. Table8)
{84 ID -4 | 2 | 0 |qzm2>‘ 3 | %?3) | 5 | %?3) | 7 | %?3) | 10 | %)
371959

526 964
374 320 (#5488 12 DEIERAR]
373 148
402 761
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1) x 10° {A/L
2) HERBIRBTAIEIE (4. 2.0 BE) DEBTHIE
3) HER3.5.7. RU 10 HEICHEITHRBIEEDERFIIEICH T HEILE(%)

% 24-4: EBRIITIZEITDVANAEFERE (BIFEH 24, p20, Table9)

HERA (EERAR)

mEo | 4| 1| 23| a5 |67 ][8]9]w]n]12]13]n

371 959
526 964
374 320 (#5882 DEFEBAR]
373 148
402 761

3) #ham (A BIC 2 ZIEFIRD
[#ABIc o EFERR]
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BITRER 25 [HAMLIZ>EIEBR]

(EAM I % JERR]
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BIRER 26 AFRHFERICHEHEL CPV 630a ¥ D& /{x /IR (PDP-E-0084-15 : Genetic

characterization of 630a used in registration studies)

Bt
1. ABREGt

NNUERTANRIE, K 5000 X7 LAF FO/NSRIFr vy Ru—F—KE DNA VA LR TH Y,
EEZEMIEIC 5T 2 2 DB A 7 L Dfilic, ZA$H7 7 2 RF-DNA (%4F DNA) ﬁiéEﬁJ‘zéirL
TN, SRR COMmEIC X o CHEEL (McMaster &, 1981 XU Hirt 1967), EEHE[ 7257
AR 7 e b ar BRI LIl T 2 LA TE B,

#%#DNATv7L—1t (V4 VR7 7 L DNA) % CPV-2 %KY X &7 A72 B58&Mie 2 & i -
R 7212, ©— 7 = v Z@FTIC oW TIRAMNER D BCHI gt 56 (GATC Biotech #f) (T, 2t L
ZDNAT V7L =t eFVITRI7VLAF T I4~v—2HOTEBE N,

12 oKl (K 26-1) coWT, BRI L7z, CPV-2 7/ L EET L, 747 —FROY AN
—ZAFVITX I VLA F T T4 ~=—D 30 (K 26-2) W, SAFRY A LISk LT
I Lo, Al ITR 2FRICHE > TORHIRE IR ATRETH o 7o, MR = RITHEE DFELEIC
X0, DNAKY AT —E¥R~TEVHEBEZHCOZHELZbDLEEZ LMD,

[+EAABRIC > EEREAR]

=T AT 7 ANZONWT, Chromas 7177 L% W TR O 4447, Clone Manager
Professional 9 Y7~y =7 % FIWTEAINZ 0 HT LTz, ll 2 DBCFN AL LT, B3 o o2 Rd3
EIRE LT, A BRI, FTREZRNEY CPV UA /LA DNA O 5 OB DR DRI Lo Tk
TESIT, 2 630al HFEWE ) (ARG 26, 3L Appendix13 & [R) EOBHI T T7A A NefToT2,

77 LECHNIC O WT, PDP/5 XU PDP/10 LAS @ 4T D akBidt D KE X ic T, BLHIfi#HT &
N7z, PDP/5 ORJEMEBRIGEASRIC B0 2 ]AEFRD iconTid, X7 LA F | 864~952 (JEMiE
EnT) ORI, PDP/10 (HASHERAAELE) 12 W TIEX 7 LA F F 3673~4546 (A7 F
BIRT) ORINICHVCTHFIARBEL 72 0 . BLAIRIE CTE %o 7o AfI=T ¥V EHNICOWTIE,
#AEHID PDPL, 2, 9 K UF 10 LAt o4 ToFEHT D W CTECAIET L 72,

PDP/5 Jx U PDP/10 DFHARRERLIILAMC DOV TR, 2 TOEIIAFHE @Y TH Y |
630a ZMALHI L A U TH o 7o, WREERGERICH T 25 2 &0, »WIho 630ailkHc 2w

bAERFML TN, BIENIFLEERP A —MHRRR I WD o7, CPV 630a DECHIIE, JiFlH
HEFEHBICBE VT, RTOMREDE LBV LIRINE, £/, 630a 1, P77V A7 <
7va vk, Re—7—KhricEld 2 2MREEDRI BN LBV LRI NT,

3. fiam

PDP/5 KU PDP/10 ®—#FHIHIC 35 1) 2 HAMTHIFERIC X 2 FOARBERCHILAAMIC DO W CTld, gt
L7z BloidiE Pl E Nz ) Th Yy, REBBRIE IR o7,
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fiam & LC. AR CRET L 7230kHT D T, 630a IERINICKETH 5 L AR I N7z,

Z SRR
e McMaster GK, Tratschin JD, Sieg! G. Comparison of canine parvovirus with mink enteritis
virus by restriction site mapping. Journal Virol. 1981 Apr; 38(1) :368- 371.

Hirt, B. Selective extraction of polyoma DNA from infected cell cultures. 1967 J. Mol. Biol
1967; 26, 365-369
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BIFRERE 27  CPV 630a BROECFIMENT ([4E4MFA Iz > X IERIR])

(EAM I % JERR]

2K
1. A
CPV 630a (D) [#:4Mkic > % JEBA/R] @ DNA BHIfET D 720, [FE4MRIC D & JERIR] % ik

X¢72 A72 #ifld X v RF-DNA %l L. PCR #%EMiL 7=, &t [HAMBic > 2IEFIR] o= v
74 7 GEfelrR) 2V, BT —2 %287k, =27 v R, #EELEZT 794 ~—%
HwvT GATC # (GATC Biotech) i CTEfixh7z, CPV [ ZIEFIR] 2 vk vy H &
BCH ZFFE 9 % 728, Clone Manager9 V7 bV = T7ICC, B CDY—J VvV 7avrAl%
W CTHLANL T,

2. FER

vz v AT X Y CPV [#AMBIC 2 2 IEBR] 630a = v & v RSB RT LN, (2
vk v AR BIAE R 27 J5CSIR)
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BIFRE L 28 4 BEDRIZI1F% Nobivac Puppy DP PLUS U2 F > D RSNNVIRUA VAT B5058
B O F-E (PDP-E/0015/18: Study to Investigate the Efficacy of an Improved Puppy DP Vaccine

in 4 week old Pups: Canine Parvovirus 3 Day Onset of Immunity)

£
1.

BV G

12 BHO 4 i SPF K& 2 BEICHEIVY T 5 1 RHIE 7THA, 55 2 BRI 5 BHE LT,

RIAIE, AV T K OPURAIH E S ZD SR A VA etk T o7z,

% 1 BEDRIZ, Nobivac Solvent (Af#IK) TIEMELT- 1 D Nobivac Puppy DP PLUS B i 2
TR G- UTz, 5 2 BEIE, BOBKTRREEE L7z, #%5- 3 B BIZ, WEEIZ CPV-2 BpAk sz n & 5-L, &
B/,

PURERIEDT7z0, ABR 0 B H (B H) . 3 A H (KB H). 6 A H (MB#% 3AH), 10 HH (WE#%
7HH), KON17 A H G T ) IZERILL, CPV-2a, CPV-2b, CPV-2¢ #iBI5HAHU AR B2
TE LTz, BUBRIZ ISR B MERE AR E LT, V7T U XTI B O PEI 25l 95728, BIEAT 7 %
i B BRI U7, SO | EGIR M OMRE I E 25 O R RBLE 2 A E i L7,

U0 F ARG LT E RERD ORI LR FEE D | R IVIRY AV ARG B A DV )R D
RIEIRS RS BHHISILTOD ZEAVRENT, AMBIRAIEIZY 7F AR GREODRHRITHIBD B
Ipipote, — 757 BB IBEHC B W T 2B THRERAD 2, 5 T 3 BRIZHE B AL, IMAIZR RN
IVIRT ANV ASEGE DR DFEO vl FMLERBIEIR, _—ZTA L FMED 50% A ~DI &L
TEFRICBWNT, 5B THATADLIL, b BAH 3 SR A MERE AR O 72 (3 28-1),

5 28-1: A MBREHIEHER (x 10°/L) (BI5HFE ¥ 28, p24, Table5)

HERA (hyaNIEHEHI D BH)

b3 {E#{& ID -1 +1 +3 A=234Y +6 +8 +9 +10 +13
(-4) (-2) ¥R EBE (+3) (+5) (+7) (+10)

5963
6286
6914
HER | 1077
1611
5583
6946
6937
2134
*FEREE 6412
7286
6013
KRITBIFTHEEFHEIL. 6.0~18.0 x 10%L

N—RSAVEHE: VIFBRBRIN—RSA O EHEETITFURBRT —SLLBEEINT=,
A5y EEFHERFEO B MR

KRF:R=RSAVFEHELLLEL 50%K

[#5BBIZDE IEFR]

' Nobivac Puppy DP PLUS (&, KEGFHEBZMEY CPV 630a thERXRD AT U= ILRZEC KA
BRJVIFUTHS,
(#t5 FBIZDEIERIR])
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NT: BlEES
EE: RIFREFRSINT 1=, AELET,

HI UMM E S R 2R 28-2 12, FRIHUAAMHHIERE A% 28-3 1R LTz, R (B 3 A H) 128
3%, $EFEREO Y HI HUiARAE X CPV-2a, CPV-2b, CPV-2¢ #iAY|Z% L TEIE L 254, 214, 1238
5T EE R RUARMRIE 19 BLF, 17 LAT, 15 AR Thol, Zeds, Fnfuikfl 14 DL IS HIbT
S, ZOfE%E ERIDEAE (B %1% 15 L) 1, FEFITIROMIE 1 & O RIHUROIFEZ R L TD,

5= 28-2:HI Hn &l &R (f5) (BliFEE R 28, p25. Table6)
EEER B3 HI Hikidl ()

B L 0 3 6 10 17
* DOFEE e (RHEREE 8 XK 9) (BXIX 12)
2a | 2b | 2c 2a 2b 2c 2a 2b 2c 2a 2b 2c 2a 2b 2c
BR | 5| < | <s <8 <8 <8 <8 <8 <8 6144 1152 1664

i 5963 8° <8 16° | 288 208 288 || >26,624 | >26,624 40,960° >40,960 | >36,864 | >40,960 | >28,672 | 13,312 36,864

6286 8? 8 16 || 144 144 144 40,960° 40,960° 40,960° >40,960 | >40,960 | >40,960 | >36,864 | 18,432 | >40,960
& [ 6914 <8 <8 87 288 208 224 18,432 18,432 26,624 28,672 18,432 18,432 18,432 9216 13,312
i3 1077 <8 <8 <8 288 288 288 || >26,624 | >26,624 40,960° >40,960 26,624 >40,960 36,864 14,336 26,624
1611 <8 <8 <8 144 104 144 || >26,624 26,624 40,960° >40,960 28,672 >40,960 || >28,672 9216 18,432
5583 <8 <8 8° 288 288 288 || >26,624 36,864 40,960° >40,960 | >36,864 | >40,960 | >36,864 | 18,432 18,432
6946 <8 <8 <8 208 | 256° | 288 | >26,624 36,864 >36,864 || >36,864 | >36,864 | >40,960 || >36,864 | 18,432 26,624

ﬁ”jc <8 <8 <8 <8 <8 <8 <8 <8 <8
xf 6937 <8 <8 <8 <8 <8 <8 6656 6656 9216
BB [ 2134 <8 <8 <8 <8 <8 <8 9216 9216 9216
i3 6412 <8 <8 <8 <8 <8 <8 4608 4608 4608

7286 <8 <8 16° <8 <8 <8 6656 9216 9216

6013 <8 <8 16° <8 <8 <8 3328 4608 4608

METFHHNROONEVRY . HI KIS 8 R EERIE LT,

a:HI FL—hOBHID 1 XIE 2 BODVITIEFSAHONIz, COLIBRRE, BEFROFROMEZRE T IMITITBLO LTI, BaxEKIE CPV HikiEtEL
FrEh iz,

B: 2 MO MAERRTHL 1 HH

BX |8k ID HIG-1609, 74F> ikt

BX {81k ID 8692, 7UFEisiE

5= 28-3: hANHu & RIESE R (FF) (B FEH 28, p26. Table7)

BiER B8 PR ()
3 6 10
e (xR E 8 XK 9)
2a 2b 2c 2a 2b 2c 2a 2b 2c
Eﬁ* <14 <14 <14 <14 <14 <14
;& 5963 <20 <15 <14 15,020 9051 8300 36,204 21,527 43,632
6286 <20 <20 <16 10,159 4525 4525 60,081 37,807 37,807
& [ 6914 <20 <16 <14 16,127 6400 10,973 18,102 9051 21,816
g [ 1077 <14 23 <16 18,102 6400 15,020 36,204 36,204 41,587
1611 <16 <14 <14 10,159 5080 15,020 60,081 25,600 32,254
5583 28 <14 <14 4525 3805 6400 51,200 32,254 30,444
6946 <15 <16 <14 15,020 7510 10,908 36,204 30,041 25,600
E;t"* <14 <14 <14
f 6937 2016 2263 2691
B [ 2134 1300 2016 2727
gy 6412 400 566 2016
7286 3592 2599 5198
6013 1270 1600 1270
ShAAME 14 LT LM LHISN . COEZE EESH1E (FIZE 15 LT &, FEBICEVLERNRERNREOFEEERLTL
%,

BX | {B{K ID HIG-1609, 74 F 2 EiEiE
BX {81k ID 8692, 7UFEisiE

EBAU 7RIS CPV 4Bk a3 28-4 (TR LTz, VI F U B ERICB W T ALV ATEBAY 7
b, $eh% 2~6 B HICHRISHz, WBRREECS O TR, BURMO BB % 3~6 H HIZHHEh
2o MIRBEO R TOMEMT, 8~9 H B (LA FMLT- B)IZmL L OPRtt R bz,

VI F oG HOPRT = — XD DI, WS REOPME EV DR LA — =Ty 7 LT
72 RS L2 AL A3 CPV630a B Th DD WEKR ThLNE XA D720 T 47 1L v L
PCR L7z, ZOREHR, A—3—F0 7L eilBi 6 H B (BEB% 3 H BH)ICUANV ARG GHE
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WESHUIZ A VR, BOERR T/ T 7 F Bk CPV 630a THHZENHERSNTZ, LIeA- T, U F %
BRECHE VT, BURRO PRI A DD 5T, THIE, B 3 ARTOU 7 F 5 0 a5 i
(Sterilizing immunity) Z &L, BAMEOBE A\ V2 2 L2R T b T,

=& 28-4. EBATIIZEITS CPV SRR (AEZ ) 28, p28, Table10)

HEE /ML RASER
ID
B @& 3 1] 2 g 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
BRI - - |- - - - - - - - 349 | >384 |>384|>3.84 E
5963 - - - <21 <21 <2.45 2.10
5583 | - | - | - | 175 | 245 | <21 | <21
B 6286 | -|-|-]| - - - | <245
&
ﬁ 6946 - - - - 2.80 2.45 2.80
6914 - - - - 2.45 3.49 2.80
1077 - - - - 2.10 2.80 2.45
1611 - - - <21 <2.45 3.15 3.84 2.52
BXI| -] - |- - - - - - <349 | 524 4.19 E
6937 | - | - |- | - ; ; - | 315 | 620 | >6.64 | >6.64
Hlooq34 |- |- |- - . . - 21 | >6.64 | >6.64 | >6.64 £
z | 6412 | - |- |- | - ; ; - | 384 | >664 | >6.64 | >6.64
7286 | - | -|-| - - - ; - | >664 | >6.64 | >6.64
6013 - - - - 2.45 >6.64 >6.64 E

- EBERATIIZHELT CPV
+: BRI TIZHELNT CPV Bt
V:DYFUH#ER

C:X%EH

E:RERINT-1-0. AIEET,
BX 18K ID HIG-1609, 74/ F JEiEiE
BX {84 ID 8692, 74 F > JkiEiE

U=
i il

4 D R~D Nobivac Puppy DP PLUS 1 HE&DE 51X, V/F % 5% 3 H B OB AMEKEIC
BT, RAVRY AL AEGYIE O SR 22 R B BRI E e ONBF MR D™ A L AR 2B < DI
HhThHHIEN/RENT,
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BIFRE L 29 BATHUEEHE 3% 4 BEDORIZI1F5 Nobivac Puppy DP PLUS UZF > DRV RY
ANV BH ZhEFLE (PDP-E/0084/17 : Efficacy of the CPV 630a strain in 4 week old pups with

maternally derived antibody)

2R

1. ABREkE
4EDOR 16 5% 2 BECEI D ST, B 1EHZ 11 E, B2RHF 50 L=, £TOFRIE, @
WY Ty F VB L 2B R2 A TN, CPV IC LCh~@EL Lo THiikz G LTH .
ORI Z KL T BB D DTH o7, (FRIFHABATICAZ Y —=v 7 3h, WfFicsnT
FiCm b k5. PHMRBTHVUAL ~Vv 2 Bicfn 0 I, RTOfFRIZ. 7 7 F VEEGRTICRY
LRI AN ZBHBICBWTEETH - 72,
FIRC, N AR E 72 5 X 5 B L 72 Nobivac Puppy DP PLUS 1 & %% 5- L 7=,
HE2RER Y 2 F v GRS BITTROREAHRET 2 720 xRS L 72,

72 F G HIZEWT, % 1 #o HI ikl 288~1664 fi5. hFIFIHAMH 12 806~4542 5T
Hotz, MBEHICBWTIEZENEF . HI YUkl 288~832 5. HHIFiAAM 640~4032 f5CdH - 7=,
1ERC 2 BRI L. PoElE Lz, Mgy v 7, BERIMCEET 2 CPV #ifll 3 o9
T3 % HI frisfii S N AT TRl & HI5E L 7=,

F1FHOLETORIZ, WA E W TRITIURS NI T 2 AT HURRSEE L 72,

5= 29-1: HI FifA{ili B SE#E R (BIFEE 29, p17-20, Table3 LUBERH-8. 0. 25, 52 H B D#EREHE)

& FER B HI Al (£5)
i3 & -8 0 11 25 52
ID 2b 2c 2a 2b 2c 2a 2b 2c 2a 2b 2c 2a 2b 2c
8732 | 640 1280 576 576 832 416 288 416 104 144 144 7168 9216 | 18,432
8995 | 832 576 288 288 288 208 208 288 18,432 | 18,432 | 18432 | 9216 9216 | 14,336
9019 | 1152 | 1152 288 288 288 288 208 288 9216 9216 9216 4608 9216 9216
8651 | 1152 576 288 288 416 4608 6656 9216 6656 9216 9216 9216 | 13,312 | 18,432
8580 | 1152 | 1152 | 416 416 416 3328 4608 6656 t
EiEE 9030 | 1152 | 1152 288 288 416 288 416 416 18,432 | 18,432 | 18432 | 9216 9216 9216
8584 | 1664 | 1152 | 416 416 416 3328 3328 6656 4608 9216 9216 9216 9216 9216
9002 | 2304 | 1664 576 832 832 576 288 576 144 208 208 9216 9216 | 18432
8998 | 2304 | 1664 832 832 576 576 576 832 4608 6656 9216 4608 6656 9216
8635 | 2304 | 2304 | 1152 | 1152 832 576 576 576 208 224 208 13,312 | 13,312 | 18,432
8755 | 3584 | 2304 | 1152 | 1152 | 1664 576 576 832 208 144 208 9216 8192 | 13,312
9033 | 832 576 208 288 288 208 144 208 36 52 52 <8 <8 <8
9024 | 1152 | 1152 | 416 288 416 288 288 288 72 144 104 14 18 18
xf BB EE 8747 | 2304 | 1664 832 832 832 576 416 576 144 144 144 26 36 26
8582 | 2304 | 2304 832 832 832 832 576 576 144 208 144 36 36 36
8751 | 3328 | 1664 832 576 832 576 416 416 144 144 144 18 18 18

T IoFEEEELEVERIS LY REFELEE T <
1B B SRIBER, X%, 75F> ~ ORI Bt
NS:MEEHF+5
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5= 29-2: thNHi Al Al E#E R (Bl FREE 29, p21-24, Table3 LYBERH-8. 0. 25, 52 H H O#ERERE)

& BER B/ A ()
B ® -8 0 11 25 52
1D 2b 2c 2a 2b 2c 2a 2b 2c 2a 2b 2c 2a 2b 2c
8732 | 640 | 1280 | 576 576 832 640 | 1016 | 905 403 254 226 36,204 | 25,600 | 64,508
8995 | 832 576 288 288 288 376 905 320 36,204 36,204 51200 | 64,508 | 36,204 | 64,508
9019 | 1152 | 1152 | 288 288 288 453 806 508 18,102 21,816 21816 | 36,204 | 36,204 | 40,637
8651 | 1152 | 576 288 288 | 416 | 3805 | 1878 | 4755 NS NS NS 72,408 | 64,508 | 102,400
8580 | 1152 | 1152 | 416 | 416 | 416 | 1903 | 9051 | 2263 t
EFERE | 9030 | 1152 | 1152 || 288 288 | 416 453 640 254 || >129,016 | >129,016 | 102400 | 40,637 | 30,444 | 64,508
8584 | 1664 | 1152 | 416 | 416 | 416 | 2263 | 6400 | 2263 18,102 32254 21,816 | 40,637 | 57,470 | 64,508
9002 | 2304 | 1664 | 576 832 832 905 | 1613 | 1280 806 320 508 10,908 | 10,159 | 10,159
8998 | 2304 | 1664 | 832 832 576 320 202 403 32,254 20319 25600 | 25600 | 20,319 | 32,254
8635 | 2304 | 2304 | 1152 | 1152 | 832 800 | 2263 | 1131 806 508 453 36,204 | 14,368 | 28,735
8755 | 3584 | 2304 | 1152 | 1152 | 1664 | 1181 | 3200 | 1600 453 320 453 9051 3200 14,368
9033 | 832 576 208 288 288 202 751 226 101 32 80 <14 <14 <16
9024 | 1152 | 1152 | 416 288 | 416 453 905 453 202 101 226 28 28 32
XfEBEE | 8747 | 2304 | 1664 | 832 832 832 640 | 1810 | 1280 453 160 453 80 28 50
8582 | 2304 | 2304 | 832 832 832 686 | 2540 | 1131 806 376 453 101 57 13
8751 | 3328 | 1664 | 832 576 832 | 1810 | 1613 | 1280 403 254 320 40 28 40

T IoF EEEELEVERISEY REELEE T <
1B B SARIBER, X%, 7F> ~ ORI Bt
NS:MEEHF+4

Y=
i

Nobivac Puppy DP PLUS 1 fii D513, 4B OFRICED b2 TO L2 OB Tk
FlesnTh, ZOFEERT 5 LR MEMEEZERTE 5 2 LAVRI NI,

94



RIFREE 30 Hic B 1FB CPV 630a ¥RV 7 F o 0 & 4 #: 3R B (CAP-E-0040-13 : Safety of the

administration of CPV strain 630a vaccine in cats)

C:3 )
1. B
RiBRIE, AT o HIAFHITS % 72 0 FEite & 7z,
1) #oTHCY 7 F v EREL 256 0HEN) 22
2) UANZET 7 F vIEERORA~YLECT % 2> &) H Dl

11-12 Az SPE i (A =4 2) 15 5H% 2 BRICEI D M Tz, 56 1B (7 7 5 B 13 10
BH, BB 2WE GEV 75 vEMERD) (X58HE L, MfFZFAE S &7,

1O CPV630atk7 7 F v 1 X4 7 A 1072 TCIDsg % 1 N4 T A B FHEREL, 1%
ATAERD - BB L, 727 F v R 21 AR, BRI, B OHRERE 2 5 H 56 L
7oo HIMBREZ-4,-2,-1,0,4,6,8 LU 10 HHICHIE L7z, 72, PiFHE L. BEBERA T 731
~14, 17 U 21 HEICEREL, v A4 v 256 BHEE AL 72,

7 0FVEERLZEEOMICENT, BWL ATl CPV ik EERA LNz, £7-. FH
JEHED 5 B 5 PP 3FHICHE VT, BT F Tk L 72,

1 #Ecix, 10 3 6 BEHCTY A A RO PE T IC T 7 F v #fEE 3~5 HHICR» bz, 2 B

(FE#E) <TIZ 55T 19T, 11 HHIC CPV it 234 b7z (£ 30-1), iz A s il
AWV RERICHE S W2 G, IETY 7 F v EEMICIRENT 2 RREEE R LT b, T,
7 7 F IR RER 5 ST ST CHUABIE L 722 L 25 bR L 7=,

% 30-1:EHBRI7ITDIMINRAS MR BIFEH 22, p17. & 3)
HERE (EERAER)
1|2|3|4|5|6|7|8|9|10‘11|12‘13‘14‘17‘21

BirxES | #

35992
36060
36135
36137
36372

36380 (#8812 DEFEBRR]

36414
36415
36416

1
1
1
1
1
1
1
1
1
1

36467

35971
36210

2
2
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36356 2

36490 2

36365 2

DAV ADBEIEE. + VAL RO BES

e BRI BB TP B BT E & 41720 50%A oo BIEREORA %2 [H &2 B MBkisd | &y
L7zo BHIMBERED IR R ETIZH IEOIR L A LD TR ONZA, FIHNZSOTH Y, R
6 HER U Z LB ICIZBRE L7z, 55 1 BHics T, 3 BHO ABEE & AIEREGED A bz, £
7o 1o 18T, EEERICHMIRE LA A S0, 5B 2 Bk W CEEREO B IMEREUL 22 7%
DLE LT (R 30-2),

® 30-2: R MERMICH ITAEREHEDE S (AHEH 30, p19, Table 5)
ERTHEICHTDEE (%)?
iE 1
Ll @ Lerse 48R | 6BE | 8BEE | 10HA

35992
36060
36135
36137
36372
36380
36414
36415
36416
36467
35971
36210
36356
36490
36365 2

1) -4.-2.-1 RCO0BEOAVUMERNT, HEKROERBEOFHEEHEHL .

2) FHOEEFOHAMKEZZOBEFEOEREHELLLEL. ERETEISTTHEE (%) THD, EET

ED 50%RFEIETLEZRENFBERFOTHRTTY

(#5812 DEFEFR]

NN I ND[R R R[(R[R|R[R[R]|PR]|FR

i

AE T #%R 2 MAEV DR~ DILIRIC T, BECEBIRO U v oSERRA LIS B REIR (3
RO LN o Tz, AEL IR EY) OMi~offIc XV IREP Iy A v 23Rk E . JE
77T MRS O IREIL O B L F 2 b,
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BIERER 81 7=l yMZEIFS CPV 630a BkDE 2178 (PDP-E/0075/17: Study to Investigate the
Safety of CPV Strain 630a in Ferrets)

E:3 )
1. HBREE
KRR TIL, CPV 630a BEDSHE 7 <L v MZBIT DM RN K OB ~D LI OV TRE
7=,

7 x by MBI eMIL, Bt 7 =Ly hOBARREA #5235 2 LI LML=,

7Ly MNBEREER DU I T U AV ZADO YR K O, R BN ~DYLELD FIREMEIZ DWW T, IE T
BRI M OY, AR e ONRBFE Y =L MO IR, FE(E, K O DO AV AR 3 iR E L7z,

MEREIR 57 =L 15 DG (12 M ln) % 8 VEOHERE (55 1 #F) . 2 FEORJEHRE (G 2 #F) . K OB IE
B OB O R D 728 0 5 PUd MEALE S} AEE (55 3 BE) 12H10 Y T,

F 1B O 2 BEO 7 =Ly NI 2@ U CRIES 8,

%1 RHTIE, mA RO CPV % 630a % 2 [A1#7# (1068 TCIDso D% M HfH K& O 1068 TCIDso D T
BERE) L7=, 5 2 BRI IIERERE R Rt L LT,

ETOMEEIZOWTHRER MM A B U T, —BRiE2 1 H Rl L 7=,

DA VADIRNG A J OPEE R 957250, 55 1 BEO 7 xboh 2 PLEHERE 7 ARICLEE5EL, &5
2 1 REO 7 x by h 2 JUAHEFE 14 BRRICLRRIE LT, 5 1 BEOFRV OBERE(E K ) ONFEE AR 21 B
HIZZHIELT,

LEHIED BT, MIEFI T B O A VA BED T2 (IR Z R B L A 7V AS5 B e OSpLIARHR H o>
T RERG /NI, RS TEIRRED L S, BE UL SE R, I, D O AR L7,

A

EHED CPV 630a a2k~ T, BT XUIEH OF ERERKMTBO bR o7z, 7=
> hOREFRIR R, BRI A B L CRAFCThoTz,

ARERBRLAIEIZ, T X TOT7 =Ly NTHL CPV2 HUiiflii X2 CTh o7, #fE# ., 5 1 O 7 =Ly NI
Bk 7~14 B BIZ CPV (X2 @ /e frik OS2 R LTzA3, 21 H £ TR F Lz, MBS 2 o
7 by MIFURRRMDOEE ThH T,

% 31-1:4n CPV2 h{k{liRIEfE R (FliFEE 31, p39. & 1)
. — | HI Fith i (f5)

0HE 7ER | 14\BB | 218H

0983
4174
4569
6708
1306
4535
8097
2489
5326
2823

[(#t S FBI=DEIERAR]
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2367
3150
3 3358
4993
8796
SL— ML TWENIEFTRT,
T:REE

CPV 630a ¥kiZ. &5 1. 2 O 3 BEOEEARIZ BT . FEE UL O Wby 4B
HZENTERDST,

% 31-2: BERESH—HMHBH5 CPV I/ ILREHE (log10 TCIDso/ml) (B E % 31, p19. Table 3)

2% o1 E2H ERE
g ! 149 7HH 1488 21 HH 21 HH 0HEBE
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S ZEAIEDSS 1 E: 10 HFMD 5 YoLicsSLTHlasEN Ao,

KF: /L AHERALGE

1.20 log10 TCIDso/ml LA T % CPV I&f&LT=,

FTRTOIFER/NAV5E#E 2 BAEL-. 1 BBRETIL—T 3 ORNRIVFEROAHLERBHIC, 2 BB FTRTORBIZR/ICM9THIE
ERELEEIC.TIL—T 1.2 RU 3 DR/ VEFLRFICHEL=,

FERNRAIDE 3 BHAMEAL: | BEOAIERRIT, 2 BIEOAEHERIYLENHERSEZRLZ. CO8 ., BREORIER 1 B
BRIEDHMMENof-f=8h, ChEXR YU TILOFEREREAET

%1, 2 L3 O TOPEATY *— N CERE 2RI B EN RO DIV, VANV AZ BT HZENT
Epinote, £o, 8 1 HOMERY 7V DZ T, 7 ULRT A VAR 630a A 3A 7 LT MR E Y
— OB GeHHERREL 225 CPV 2[5 2 LN TEARD -T2, MRRART Y 32— O MLIE 2R 5T i,
81 BHOREHIEL SV OPUEBFET DIENRII, TRV ANV AEHFRILIZEE 2 Hivs, L
RO T L7 =Ly hOFRE Y 7 T 7 F o A VAR ELAFAE LIl E W E T 52 81X T& 7
WS, FFEEL T2 EL TH R IR R Tho7oh, HOVITHIIaFIE Ry OFE EI TV AV AE R
EAL LRI T 2R G UR S DT o B TE22h o T2,
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KRBRIZBWT, mAED CPV £k 630a 237 =Ly MIBW TR Z 2 THHIEN RS, U
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PEHE, IO 7 2y bADARFE N Z BN ED RSN,
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BIFREEL 32 ~URIZBITD CPV 630a #ROEEM K OYLBEEHANFESR (19R/0140: Study to investigate
the safety and spread of CPV strain 630a in the non-target species mice after oral

administration)

2R
1. ABREkE

A BRClE, CPV 630a fRkD~ AIZIIT 522 M M OMERIZ DUV CREf L 7=,

LRVEZHOWTE, BFE% ORI A BT 52 LI KVFEI L7,

T ADDEEEH A~DT I F U AV ADPEME KON, SR BN ~OPEEE D FTREMEIZ DWW T, LIF R
BRSO, BEfRE K ONRUEHE~ Y AD ME K OFEAEDH DT AL ARG HIZ KO FHiE 47z,

29~33 Hiin~7 A 60 L% 4 FEIZo3 7=,

18 VL ifE (55 1 #E) | 18 VL [RUEHE (55 2 BE) | 18 VLahs ik HRER D ONTALE AT oD S FEEEND
HERDT=6D D 6 VLA HEALE et FEE (55 4 BF) & LT, 25 1 BER OV 2 BED~ 0 A 3R BRI 208 U C Rl =
X7z, 5 1 BEZIX, CPV ¥k 630a % 1065 TCIDso 2% 42 FEL , 55 2 BRI FEREE LT, & 3
FEIE, VAN AEE EIREMO B2 A8 5-UTc, 5 4 BRIE, BEALE TR E U CRRBRBA AR I 22 38R L
ot FREURFE U Ot i K OV R 2R B L 72 (3% 32-1),

& 32-1: ABRERE (AAEFEH 32, p10, Table1)
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EAIMOMEE 2B IMT D&y — U TRBSE . E 3 4B 6 ETEr—DIZRIY AT,

2 TOEEIZONT 21 H B ECOREBRMMAEU T, —BoREAfE B L L7,
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DL BEEL . CPV OF HEARA LT,
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B0 HEHICERILL 258 4ot~ v 2 olfilil. K% O 3= T ORI R CERILL 7256
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Ll ca, &2l HHOH 1 B0 2R < 2T oilklc CPV FrEMFHIfiAIIRETH -
720 B 1 ol 21 HHIERE Tk, KL~ o RIyiARIEA M & vz (3 32-2), <
noofER s 6, HIE ol S W bifEL 1. CPV iR & oIt RERISTH 5 Z L2
MBI NIz, HEAREONI~ 7 2T SNIKIC X ) FHITUARIEDBD b e o722 &2 b, il
BHARETIC~Y A28 CPV 1ML T o722 BRI N5, F 1 BHo~v 2 Cld, #iE 21
Hf&ic CPV 630a ic X3 2K L <V DIIFEARI RGO b T 2d, THIFRF & 2 L Tldkv,
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 32-2:CPV ITx 9 S &F b b dkill (Bl FE 4 32, p20, Table5)

- » CPV-2c [=xt3 2 Fh A (f8)
0HH 7HH 14 BH 21 HH
CPV630a # 1 - <14 <14 32
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% 32-3: EFREHLDIAMILR S EE(RIFES 32, p21. Table?)
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BIERERE 33 BIZEIT2 CPV 630a DL &M K UHLEGEEAMGER (19R/0139: Study to investigate the
safety and spread of CPV strain 630a after oral administration to the non-target species
chicken)

5
1. ABRERGT
ARFRERTIL, CPV 630a BEDFHITI51T 22 A K OWEHUZ DUV TR L 7=,
RN OWTIR, HEFER OREIRIRIE A BIZZ T 2 28I KVFE L7,
IO R A~DT I F 7 AV AO YR J O, 2B ~ D LB D ATREVEIZ DT MIE A R
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PR OBAEL 55 2 BEIIIERERERIEREE Ui, 26 SRR, VAN AZ G EhW O A2 N5 Uiz, 5 4
BT, AL E TR L U CRRBRBA AR C 28R U kPRGBS U Tt J O fERR A5 L 72 (3R 33-
1),

= 33-1: BB A (BIREHE 33, p10. Table1)
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% 33-2:CPV ITx9 5% HI Hudhfl (BIF&EH 33, p20, Table5)
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(F33-2 MU¥33-3), F2HEIE LI LAKIE TV DT, ZOEEIZ CPV 630a #ITHE TR
& S NI AR D & BEZNED & 2 FEAMEAR~MERE L 22 L 2R T D TH 5,

% 33-3: EFEABDSDIAILAHBE(RIFES 33, p20, Table5)
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102



BEEE 34 BE . ENICBIIAR/VIVRYANRET IF A OWRBL

1. EWNICEB T 2 EZIR
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Introduction

The applicant Intervet International B.V. submitted on 31 October 2019 an application for a marketing
authorisation to the European Medicines Agency (the Agency) for Nobivac DP Plus, through the
centralised procedure under Article 3(1) of Regulation (EC) No 726/2004 (mandatory scope).

On 7 October 2020, the CVMP adopted an opinion and CVMP assessment report.

The eligibility to the centralised procedure was agreed upon by the CVMP on 6 December 2018 as
Nobivac DP Plus has been developed by recombinant DNA technology.

The applicant applied for the following indication which is considered appropriate by CVMP: For the
active immunisation of puppies from 4 weeks of age onwards to prevent clinical signs and mortality of
canine distemper virus (CDV) infection and canine parvovirus (CPV) infection and to prevent viral
excretion following canine distemper virus infection and following canine parvovirus infection.

Onset of immunity: for canine distemper virus: 7 days;
for canine parvovirus: 3 days.

Duration of immunity: 8 weeks.

The active substances of Nobivac DP Plus are canine distemper virus (live, attenuated) and canine
parvovirus (live recombinant), to provide early protection against CDV and CPV and the immunity
against CPV is achieved in animals of 4 weeks of age with levels of maternal antibodies in the highest
range present at this age. The target species are dogs (puppies). The product is intended for
administration by the subcutaneous route.

Furthermore, the CVMP considers that the live recombinant canine parvovirus strain 630a is a new
active substance, as claimed by Intervet International B.V.

Nobivac DP Plus, lyophilisate and solvent for suspension for injection contains 10°! - 1065 TCIDso/dose
canine distemper virus strain Onderstepoort and 103! - 1067 TCIDso/dose canine parvovirus strain
630a (live recombinant) and is presented in packs containing:

e 5 x 1 dose vial of vaccine and 5 vials containing 1 ml of solvent
e 25 x 1 dose vial of vaccine and 25 vials containing 1 ml of solvent

The rapporteur appointed is Esther Werner and the co-rapporteur is Frida Hasslung Wikstrom.

The dossier has been submitted in line with the requirements for submissions under Article 12(3) of
Directive 2001/82/EC - full application.

Scientific advice

The applicant requested scientific advice from the CVMP on 14 October 2016 and it was provided on 16
February 2017 (EMA/CVMP/SAWP/724500/2016). The scientific advice pertained to the quality and the
safety part of the dossier.

The questions discussed in the advice concerned a new reversion to virulence study for the CDV strain,
whether the plasmid preparation would be considered as a chemical starting material, and the
extraneous agents and mycoplasma testing of the plasmid preparation.

It was concluded that a new study on reversion to virulence is not necessary. However, a respective
justification and risk assessment was requested. This is provided in Part 3 of the dossier.

Testing of the plasmid preparation for extraneous agents and mycoplasma was also considered
dispensable provided a satisfactory risk assessment is available. The document is provided in Part 2.
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The company’s answers on the questions regarding the plasmid as a starting material were
satisfactory.

MUMS/limited market status

Not applicable.

Part 1 - Administrative particulars

Detailed description of the pharmacovigilance system

A detailed description of the pharmacovigilance system (version 3.0, dated 1st July 2018) which fulfils
the requirements of Directive 2001/82/EC was provided. Based on the information provided the
applicant has the services of a qualified person responsible for pharmacovigilance and the necessary
means for the notification of any adverse reaction occurring either in the Community or in a third
country.

Manufacturing authorisations and inspection status

A number of sites are involved in the manufacture, labelling and quality control (QC) of
Nobivac DP Plus and the solvent.

Production of the active substances is performed by Intervet International B.V. in Boxmeer,
Netherlands.

Manufacture of finished product and primary packaging (filling and freeze-drying) was initially planned
to be performed at a CMO. However, in July 2020 the production site of the CMO was sold, and
manufacturing activities were being stopped with immediate effect. Due to this situation, a different FP
manufacturing site is licensed for blending, filling and freeze-drying of Nobivac DP Plus. Based on
available batch data, the maximum bulk size is limited until production scale data from this
manufacturer are available. In addition, a post approval change management protocol to license the
manufacturing site for blending, filling and freeze-drying at production scale is provided. An increase to
a production scale bulk size would then be implemented by variation (B.II.b.4.f) after the product is
licensed.

Batch release for the lyophilisate fraction and solvent is performed by Intervet International B.V. in
Boxmeer.

Manufacturing authorisations from the respective competent authorities are provided for all production
sites.

All sites have been inspected. Certificates that detail the date of the last GMP inspection are provided.
Therefore, additional inspections are regarded as unnecessary.

No GMP, GLP or GCP inspection is requested in connection with this application.

Overall conclusions on administrative particulars

The detailed description of the pharmacovigilance system was considered in line with legal
requirements.

The GMP status of the active substances and of the finished product manufacturing sites have been
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satisfactorily established and are in line with legal requirements.

Part 2 - Quality

Chemical, pharmaceutical and biological/microbiological information
(quality)

Nobivac DP Plus is a lyophilised live vaccine without any adjuvant or preservative, containing canine
distemper virus (CDV) strain Onderstepoort and canine parvovirus (CPV) strain 630a.

The CDV component is a conventionally attenuated live vaccine strain while the CPV component is a
genetically modified hybrid CPV strain.

The solvent used with the vaccine has the same composition as the solvent for the live freeze-dried
feline, canine and lapine vaccines of the Nobivac series.

Qualitative and quantitative particulars of the constituents

Qualitative and quantitative particulars

The vaccine is presented as lyophilisate in a single dose presentation with an accompanying solvent.

The active ingredients in the vaccine are live Canine distemper virus strain Onderstepoort and live,
recombinant Canine parvovirus strain 630a.

The stabiliser contains hydrolysed gelatin, pancreatic digest of casein, sorbitol and disodium phosphate
dihydrate.

The solvent is a sterile phosphate buffer, containing disodium phosphate dihydrate, potassium
dihydrogen phosphate and water. The vaccine is mixed with the solvent prior to subcutaneous injection
into dogs (puppies). The dose volume is 1 ml.

The qualitative and quantitative particulars of the vaccine suspension and the solvent are described
adequately. No adjuvant or preservative are present in the vaccine.
All necessary certificates are provided.

Container and closure

The product consists of two containers that should be mixed before use; one for the lyophilisate and
one for the solvent.

The product is filled in hydrolytical class type I glass vials. The same vials are used for the freeze-dried
vaccine and the solvent.
Vials are closed with rubber stoppers and aluminium caps.

The primary packaging materials for the product Nobivac DP Plus are considered compliant with the
respective requirements in the Ph. Eur. and USP and their sterilisation is adequate.

Product development

An explanation and justification for the composition and presentation of the vaccine has been provided.

CVMP assessment report for Nobivac DP Plus (EMEA/V/C/005251/0000)
EMA/565735/2020

Page 6/40

110



Nobivac DP Plus is the successor product for the already licensed product Nobivac Puppy DP.
The distemper strain included is unchanged; the parvovirus strain however has been replaced with
canine parvovirus strain 630a.

For the CDV component the batch of the vaccine used in the clinical studies had a titre of 5.1 logio
TCIDso/ds and this was therefore chosen as minimum titre.

The minimum titre of the parvovirus component is based on a dose response study with R&D material
produced before the final production process was established; the respective study is provided.

The CDV component is produced in a conventional seed lot system using a master seed virus (MSV).

The production process of the CPV component starts with a transfection step with plasmid p630a
instead of a seed lot.

Composition and volume of the solvent are the same as for the other live canine vaccines of the
Nobivac range.

The formulation of most batches used during clinical studies is the same as that intended for
marketing. Some of the studies were performed with single CPV antigen or CDV pre-MSV.

One batch of the CPV component used in a clinical study in cats differs in the production process from
that described in the dossier. However, the applicant performed a comparative study of the consensus
sequences of both products and no differences were found. The study can be considered valid. In the
study, virus was shed from the cats, in summary it can be assumed that the virus used was sufficiently
replication competent.

All excipients are well known, pharmaceutical ingredients and their quality is compliant with Ph. Eur.
standards. There are no novel excipients used in the finished product formulation. The list of excipients
is included in section 6.1 of the SPC.

The CPV component is a live canine hybrid parvovirus strain named 630a based on the attenuated live
vaccine strain 154 (backbone) and a capsid-coding insert derived from a currently circulating type 2c
isolate.

The applicant describes the development of the recombinant CPV virus. The construction of the DNA
plasmid and its use are described in detail. The plasmid is defined as a critical starting material.
Information on the development process, the manufacturing process and the materials used during
manufacture of the plasmid are presented. Furthermore, more details on the methods and
specifications for testing are provided.

Satisfactory information on the strains used in the vaccine and development process of the plasmid are
provided.

Description of the manufacturing method

The production process is described in detail and relevant validation studies are provided.
A flow chart of the manufacturing process is provided.

The manufacturing process for both virus strains, their lyophilisation and the solvent are described in
detail.

The production process for the CDV strain is a common production process for a viral vaccine
employing a seed lot system and propagation of the virus in VERO cell culture.

The production process of the CPV strain is an innovative procedure using plasmid DNA and SAH-DK
cells.
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For the plasmid DNA, which is defined and characterised, it was demonstrated that passage 2 has the
same sequence as the original plasmid.

Storage and stability of the plasmid are described and discussed. The storage period of the plasmid
material is currently considered as unlimited.

A complete monograph on production and control of the plasmid is provided, which is considered
acceptable. The DNA plasmid is defined as a critical starting material and a biological substance.

There is no in-process control test or finished product test performed which determines the amount of
possible residual plasmid in the harvest and final product. An additional study was provided which
demonstrated that no residual plasmid capable of transforming highly susceptible E. coli was present in
the final product. Therefore, it is not necessary to implement a respective control test. Relevant
validation studies on test methods are provided.

Data regarding the validation of viral titration of the CDV component is provided and the test for
quantitative titration and identity is considered valid.

To produce the finished product, both vaccine viruses are combined with a stabiliser and M6/B8
medium, filled in glass vials and subsequently lyophilised.

Information on the lyophilisation process are described in the dossier.

Antibiotics are used in the manufacturing process. Their use was justified. A calculation on possible
traces of antibiotics in the final product is provided and satisfactory. The amount of antibiotics possibly
present in one dose of the final product is not considered as pharmacologically active.

Production and control of starting materials

Starting materials listed in pharmacopoeias

Certificates of analysis for all starting materials are provided and considered satisfactory.

Bovine serum is extensively tested by the supplier and in-house in accordance with Ph. Eur.
monograph 2262 and the respective EU guideline EMEA/CVMP/743/00.

The quality and testing of the bovine serum are considered satisfactory.

Specific materials not listed in a pharmacopoeia

Starting materials of biological origin

CDV component

The description of the production and control of the MSV and working seed virus (WSV) for the CDV
component is satisfactory. All relevant tests have been performed and the respective batch protocols
are provided. The strain used in the product is identical to the one used in other products of the
applicant.

The description of the production and control of the WSV for the CDV component is satisfactory.

Plasmid p630a

The information provided on the plasmid DNA as starting material for the CPV component is considered
satisfactory.
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The production process of the plasmid DNA, including information on the specific E. coli and other
materials used for production and the complete manufacturing procedure have been provided.
Information on all these starting materials including respective certificates and the description of the
production process are also presented.

Detailed descriptions concerning the tests performed on the plasmid are provided.
VERO cells
Passage history and preparation at the company is satisfactory described.

Controls and tests carried out on the MCS are described and the respective quality control batch
protocol for the MCS is provided.

The applicant provides a risk assessment and justification for omission of tests for several pathogens
relevant for the target species (canine) and the species from which starting materials were obtained
(porcine, bovine). These justifications are considered satisfactory. The respective documentation is
provided.

Tests for identification of the species and karyology were performed; results on isoenzyme analysis,
genetic stability and karyology are considered satisfactory.

In summary, the VERO cell line is considered suitable as production system for the CDV antigen
component of Nobivac DP Plus.

SAH-DK cells
The SAH-DK cell line was developed by a company that has been acquired by the applicant.

Controls and tests were carried out on the MCS. The respective quality control batch protocol for the
MCS is provided.

The applicant provides a risk assessment and justification for omission of tests for several pathogens
relevant for the target species (canine) and the species from which starting materials were obtained
(porcine, bovine). These justifications are considered satisfactory. The respective documentation is
provided.

Tests for identification of the species and karyology were performed; results on isoenzyme analysis,
species-specific immunofluorescence, genetic stability and karyology are considered satisfactory.

In summary, the SAH-DK cell line is considered suitable as production system for the CPV antigen
component of Nobivac DP Plus.

The function, characteristics and origin of starting materials from animal origin is described.
Satisfactory certificates of analysis for all listed substances are provided.

Starting materials of non-biological origin

A commercially available plasmid buffer is used. It is a balanced salt solution free from components
originating from humans or animals. A satisfactory certificate of analysis is provided.

In-house preparation of media and solutions consisting of several
components

During production of the vaccine several media and buffers are used.
Used starting materials and preparation, as well as storage conditions for the listed solutions are
satisfactory described.
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Specific measures concerning the prevention of the transmission of animal
spongiform encephalopathies

A detailed TSE risk assessment is provided. A list of all starting materials of animal origin is provided
indicating either that they all are derived from species which are not considered as TSE relevant, milk
sourced from healthy animals in the same conditions as milk collected for human consumption, or a
Certificate of Suitability was issued by the EDQM for this starting material.

Furthermore, Nobivac DP Plus is indicated for dogs, a species that is not naturally susceptible to TSE.
It is concluded that the risk of TSE agents being transmitted by the use of this vaccine is negligible.

Control tests during the manufacturing process

The detailed description of the in-process controls comprises viral titration and sterility testing of the
CDV and CPV component. The tests performed are the same as those performed in final product
testing.

Data from four independent production runs for CDV antigen and CPV antigen respectively are
provided. Antigen batches were tested for virus titre and sterility. All batches were demonstrated to be
sterile. The virus titres were demonstrated as above the proposed minimum titre in all batches.

Control tests on the finished product

Parameter Method
Solvent
Contents on average Weighing
Appearance Visual inspection
Colour Examination of the degree of coloration in accordance
with Ph. Eur. 2.2.2.
Clarity Visual inspection in accordance with Ph. Eur. 2.2.1.
pH Potentiometric method according to the Ph. Eur. 2.2.3.
Identity Presence of sodium, potassium and phosphate
according Ph. Eur. 2.3.1.
Sterility According to Ph. Eur. 2.6.1. and Monograph 0062
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Parameter Method

Lyophilisate
Identity CDV Cell culture method in accordance with Ph. Eur.
monograph 0448
Identity CPV Cell culture method in accordance with

Ph. Eur. monograph 0964

Titre CDV (release titre) Serial dilution on VERO cells and naphthalene black
staining (CPE)

Titre CPV Serial dilution on A72 cells and immunofluorescence
staining

Sterility According to Ph. Eur. 2.6.1. and Monograph 0062

Test on Mycoplasma According to Ph. Eur. 2.6.7. and Monograph 0062

Extraneous agents Cell culture test with monospecific sera against CDV
and CPV

Residual humidity Volumetric Karl Fischer titration

The test methods used for the control of the finished product (identity, viral titre, sterility, absence of
mycoplasma, extraneous agents testing, residual humidity) and the solvent (contents on average,
appearance, colour, clarity, pH, identity, sterility) are briefly described and the specifications were
provided.

Detailed description and validations of the tests are discussed; description and validation of all tests
are considered satisfactory.

Batch-to-batch consistency

Results for 4 batches of lyophilisate finally produced at the CMO and 3 batches of the solvent at
production scale are provided. In addition, results of 12 pilot batches finally produced at the applicant’s
manufacturing site are provided.

All tests were performed. All results were within the specifications as proposed. Detailed batch
protocols are provided.

Stability

The following storage conditions and shelf life for the lyophilisate are approved:

After manufacture, the product may be stored for 24 months below -15 °C followed by the storage at
+2 to +8 °C for up to 24 months. This results in a maximum storage period of up to 48 months, if the
internal storage period is maximally extended.

The applicant provided the intended stability protocol and the already obtained stability data on four
independent batches manufactured with aged antigen stored for different periods of time. All results
provided remained within the proposed requirements.

Active substance
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Stability data on antigen batches are provided, from which it can be concluded that a shelf life of one
year for the CDV component and a shelf life of two years for the CPV component are justified.

Finished product

A statistical regression analysis for the stability data currently available is provided. It is concluded
that the CPV titre is stable over the analysed time period.

For the CDV component a slight decrease in titre and for the residual moisture content a slight
increase over the analysed time period was observed, this was taken into account for setting of the
release parameters.

A shelf life of 24 months at +2 to +8 °C with a maximal pre-storage period of the final product in the
applicant’s storage facilities of 24 months at below -15 °C has been approved.

Stability at elevated temperatures

Data of samples of two batches of Nobivac DP Plus stored at +30 °C for 3 days, compared to samples
stored at the proposed storage temperature of +2 to +8 °C were provided.

It was demonstrated that that the vaccine is stable for 3 days at +30 °C.

The SPC should therefore include the statement “Do not transport above 30 °C”.

Photo-stability

Additionally, a photo-stability study was provided which showed satisfactory results. The transparent
plastic packaging is suitable for its purpose. Stability of the product is guaranteed when kept in its
original packaging under the recommended storage conditions.

Reconstituted product (in use-stability)

It was demonstrated that the vaccine is stable for at least 60 minutes after reconstitution with solvent.

Stability of the solvent

Data on three solvent batches stored for up to 48 months at room temperature and tested for filling
volume, appearance, pH value and sterility are provided.

All parameters remained within the proposed specifications, except for one batch for which the pH
value increased above the limit after 36 and 48 months.

A study to investigate the effect on solvent with an elevated pH was performed for 2 other products
from the Nobivac range (Nobivac DHPPi and Nobivac Tricat Trio), having a similar composition as
Nobivac DP Plus using 1 ml of solvent with a pH within the range and the maximum pH proposed
during shelf life. Results show that the pH of the reconstituted product remained well within the normal
range for parenteral products for at least 30 min after reconstitution when solvent with maximum pH
was used.

As the solvent does not contain active ingredients, the storage conditions of the solvent in glass vials
were defined as “No special precautions for storage”.

Overall conclusions on quality

Nobivac DP Plus is a lyophilised live vaccine without any adjuvant or preservative, containing as active
substances live, attenuated canine distemper virus (CDV) strain Onderstepoort and live, attenuated
canine parvovirus (CPV) strain 630a.

Maximum and minimum titre were proposed as follows:

CDV: 5.1 - 6.5 logio TCIDso/dose
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CPV: 5.1 - 6.7 logio TCIDso/dose

The CDV component is a conventionally attenuated live vaccine strain while the CPV component is a
genetically modified hybrid CPV strain. It is a recombinant vaccine virus derived from the backbone of
the existing vaccine virus strain 154 and the attenuated capsid of a currently circulating type 2c
isolate.

The CDV component is produced in a conventional seed lot system using MSV and WSV.
The CPV component production is started with a plasmid.

A scientific advice on this alternative approach was provided by the CVMP in 2017
(EMA/CVMP/SAWP/724500/2016). After additional information was provided, the applicant’s approach
is considered acceptable.

In the section product development, sufficient information on the origin of the strains is provided.

The gualitative and quantitative particulars of the vaccine lyophilisate and suspension, the solvent and
the containers are described adequately. The necessary certificates are provided.

The composition of the solvent is the same as used for other canine and feline vaccines manufactured
by the applicant.

The production process of vaccine and solvent is described in detail and relevant validation reports are
provided.

The starting materials comply with the provisions of Ph. Eur. and the TSE risk assessment is adequate.
The respective certificates of suitability are provided. The VERO cell line is considered as a suitable
production system.

Information on the production of the plasmid 630a used as starting material for the CPV component is
provided and adequate.

The in-process and finished product controls performed on Nobivac DP Plus are described in detail and
appropriate specifications are proposed. The production process results in a reproducible composition
of the vaccine.

Stability data were provided for storage of antigen bulk before filling, the finished product, stability at
elevated temperatures, the in-use stability of the reconstituted product and the stability of the solvent.
Additionally, a photo-stability study was provided.

Stability of the vaccine for 3 days at elevated temperature of 30 °C was demonstrated. The statement
“Do not transport above 30 °C” is included in the SPC.

The shelf life for the final product with an internal storage of 24 months at below -15 °C followed by an
external storage of 24 months at +2 to +8 °C was approved. The shelf life for the solvent is 48 months
with no special precautions for storage.

In conclusion, the production and quality of Nobivac DP Plus are adequately described and controlled
and comply with the respective legal requirements including the TSE risk assessment.

The strategy followed to solve the situation created by the close of the CMO is acceptable.
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Part 3 - Safety

Introduction and general requirements

Nobivac DP Plus (in the studies, reference is made to the name used during the development phase
Nobivac Puppy DP Plus) is a live virus vaccine indicated for the immunisation of healthy puppies from
four weeks of age against canine distemper and parvovirus infections presented in freeze-dried form in
a vial and to be reconstituted with a solvent presented in a second vial. Nobivac DP Plus contains at
least 105! TCIDsg, but not more than 1067 TCIDso of CPV strain 630a and at least 1051 TCIDsg, but not
more than 106> TCIDso of CDV strain Onderstepoort per dose. No adjuvant or preservative is included.

The vaccine is the successor vaccine of the licensed product Nobivac Puppy DP, which contains live CDV
strain Onderstepoort and live CPV strain 154 as active substances. Nobivac DP Plus contains the same
live CDV strain Onderstepoort, but the live CPV vaccine strain 154 has been replaced by live CPV
vaccine strain 630a (CPV630a).

Vaccine strain CPV630a is a hybrid virus that was derived from the backbone of the existing vaccine
virus strain 154 and the attenuated capsid of a currently circulating type 2c isolate. The virus was
constructed using molecular cloning techniques and is therefore termed a genetically modified organism
(GMO), but does not contain any exogenous ‘non-canine parvovirus’ genetic material.

The hybrid vaccine strain CPV630a has the unique feature to achieve immunity in 4-week-old pups with
high maternal antibody titres against CPV-2a, 2b and 2c.

One of the safety studies were performed with a 0.5 ml dose volume, but the 1 ml dose volume was
finally chosen, as the end user is more familiar with it.

A full safety file in accordance with Article 12(3)(j) has been provided. Studies to determine the safety
of the bivalent vaccine were performed in accordance with Ph. Eur. monographs 0964 (*Canine
parvovirosis vaccine [live]"), 0448 (‘Canine distemper vaccine [live]'), Ph. Eur. chapter 5.2.6
(‘Evaluation of safety of veterinary vaccines and immunosera’), VICH GL 41, Directive 2001/82, Annex
I, Title II as amended and EU Directive 2001/18/EC (*Safety of genetically modified organisms’).

All reported laboratory studies were described to be GLP-compliant.

Safety documentation

Four laboratory safety studies were conducted to investigate the safety of Nobivac DP Plus in 4-week-
old puppies. Studies were performed to investigate the safety of the administration of a tenfold
overdose and repeated dose of CPV630a, the effect of a tenfold overdose of CPV630a on thymus, the
reversion to virulence of CPV630a and the dissemination of canine parvovirus strain 630a. A fifth
laboratory safety study was conducted to investigate the reversion to virulence of the CDV strain
Onderstepoort. This study was not in compliance with Ph. Eur. monograph 0448 requirements but is
acceptable on the basis of the scientific advice provided.

One field study was performed in two kennels located in Morocco.

Additionally, five studies were conducted to investigate the safety of the CPV strain 630a in ferrets,
safety of the administration of CPV strain 630a vaccine virus in cats and safety and spread of CPV strain
630a after oral administration in mice and in chickens.

The following studies were performed:
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Study title

Safety of 10x overdose followed by repeated dose

Effect on the thymus of an overdose of canine parvovirus strain 630a

CPV reversion to virulence

CDV reversion to virulence

Dissemination of the CPV strain 630

Disinfection of CPV 630a contaminated animals’ facilities using
formaldehyde fumigation

Safety of CPV strain 630a in ferrets

Safety and spread of CPV strain 630a in mice after oral administration

Safety and spread of CPV strain 630A after oral administration to the
non-target species chicken

Safety of the administration of CPV strain 630a vaccine virus in cats

Study to Investigate the Dissemination of Canine Parvovirus strain 630a
in Ferrets early after Inoculation

Field study to assess the safety and efficacy of Nobivac DP Plus

Laboratory tests

Safety of the administration of one dose and an overdose

Studies applicable to live vaccines include the investigation of the safety of a single dose. However, this
study was not performed as an isolated study. The safety of a single dose was assessed in the frame of
the assessment of the safety of the repeated administration of a single dose after administration of a
tenfold overdose.

As the basic application for this vaccine consists of the administration of one single dose to puppies from
4 weeks of age onwards, and in order to avoid animal use for an additional safety study as well as in
conformity with the principles of Directive 2010/63/EU, the CVMP accepted this approach.

The study was conducted to examine the safety of a tenfold overdose of the bivalent test vaccine
administered subcutaneously to 4-week-old specific pathogen free (SPF) Beagle puppies followed by a
single repeat dose administration after 3 weeks. Examinations of possible interactions with Nobivac L4
by mixed vaccination and Nobivac KC by intranasal administration were included.

Ten naive 4-week-old Beagle pups of mixed sex were assigned to two groups of 5 animals each:

- Group 1: 5 naive pups were subcutaneously vaccinated with a tenfold overdose on day 0 (DO0), i.e.
CDV 107-> CPV 1077 TCIDso/ds of Nobivac DP Plus mixed with Nobivac L4. Pups additionally received
Nobivac KC via the intranasal route.

- Group 2: 5 naive pups were subcutaneously vaccinated with a tenfold overdose on DO, i.e. CDV
1076 CPV 1078 TCIDso/ds of Nobivac DP Plus reconstituted with the Nobivac Solvent. Pups
additionally received Nobivac KC via the intranasal route.
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Three weeks after the first vaccination (D21), a single dose was applied to the same puppies via the
subcutaneous route:

- Group 1: Nobivac DP Plus CDV 108> CPV 10%7 TCIDso/ds reconstituted in a single dose of Nobivac
L4.

- Group 2: Nobivac DP Plus CDV 106> CPV 10%7 TCIDso/ds reconstituted with the Nobivac Solvent.

For treatment of a mild respiratory infection observed in two pups of group 2, antibiotics were given for
five days to all ten pups from D21 to D25. The applicant stated that the two pups became most likely
infected with Bordetella (B.) bronchiseptica during the transport from the colony to the laboratory
facilities.

Following the administration of the overdose vaccination, a soft diffuse thickening (discrete non
measurable swelling) was observed at the injection site in one pup of each group. Following the single
repeat dose vaccination, a majority of the vaccinated pups showed a similar soft diffuse thickening.
Local reactions disappeared within 2 to 6 days after vaccination. No abnormal clinical observations were
recorded, and no clinical observation data were observed, except for the two pups suffering from mild
respiratory signs. The weights of all animals increased continuously throughout the study and there was
no increase in body temperature in any pup following either overdose or repeat single dose vaccination.

Following the overdose vaccination, all five pups of group 1 which had received Nobivac DP Plus mixed
with Nobivac L4 showed a drop in white blood cells (WBC) below 50% of their mean baseline by D3, 5
and 7, which returned to normal by D10 but dropped again by D16 to 70-80% of the mean baseline.
The value of the circulating white blood cells for the pups of group 2 remained relatively close to the
baseline mean by D7, whereas an increase of more than 100% was seen by D10. This leucocytosis was
probably due to a B. bronchiseptica infection during the transport as described above.

This study meets the requirements of Ph. Eur. monographs 0964 and 0448, Ph. Eur. chapter 5.2.6 and
Directive 2001/82/EC.

Haematological results indicate that the test vaccine alone does not cause a significant reduction in the
number of circulating white blood cells for a longer time when given as an overdose, whereas the mixed
use of the test vaccine with Nobivac L4 may lead to a decrease of white blood cells after vaccination.
Leucodepletion following mixed vaccination of 4-week-old puppies with Nobivac L4 may increase the
susceptibility of 4-week-old pups to other infectious agents during 7 days after vaccination or even
longer after administration of an overdose (i.e. D16).

It can be concluded that the administration of one overdose of Nobivac DP Plus containing the tenfold of
the maximum potency of antigens by the recommended route was found to be safe for puppies of 4
weeks of age. The administration of one dose to the same puppies 3 weeks later was found to be
similarly safe.

However, as the mixed use of Nobivac DP Plus and Nobivac L4 is not supported by the provided data,
the advice regarding the mixed use with Nobivac L4 was waived.

Safety of one administration of an overdose

The study was carried out to determine the effect of an overdose of canine parvovirus strain 630a on
the thymus of pups approximately 4 weeks of age. Here, pups received the monovalent CPV630a
vaccine strain.

In this overdose study, eight naive less-than-4-week-old Beagle pups of mixed sex were assigned to
two groups of 4 animals each. Pups of group 1 were subcutaneously vaccinated (CPV 1080 TCIDsq/ds)
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and pups of group 2 represented non-vaccinated controls. On D14 and D21, two dogs from each group
were euthanised to obtain a panel of sixteen different organs and tissues including thymus for
histological examination, as required by Ph. Eur. monograph 0964, and virus isolation. White blood cell
counts were determined from blood samples collected at regular intervals. Serology was done with
serum samples collected on DO and D14.

Because of a breakdown in biosecurity that occurred during the initial study period as indicated by
detection of seroconversion in the non-vaccinated pups of group 2 on D14, an additional three 6-7-
week-old pups served as replacement animals. The report of the results of group 2 and replacement
pups is therefore divided into two parts: results from part 1 before biosecurity had been compromised
and results from part 2 describing the results and actions taken thereafter. The three additional pups
replaced the non-vaccinated controls of group 2.

All pups remained healthy. No abnormal clinical observations and no adverse effects were recorded. The
weights of all animals increased continuously throughout the study, supporting that all dogs developed
and grew normally. The rectal temperatures of all animals remained within the physiological range for
the entire observation period. Following the administration of the overdose, no adverse effects were
recorded at the injection site.

By D14 post vaccination, all group 1 pups had seroconverted, with hemagglutination inhibition (HAI)
antibody values up to 1:8192. As mentioned above, all group 2 pups had similarly seroconverted.

Haematological results did not show any evidence for a drop of white blood cells counts towards the
50% baseline.

Comparative histological examination of the thymus from pups of group 1 and the replacement group
did not show evidence for thymic atrophy on D14 and D21 in the vaccinated pups. However, minimal to
slight histopathological changes in the thymus were observed in three out of four of the unintentionally
infected control animals, both on D14 and D21. The day on which the pups became infected due to the
biocontainment breakdown and the infection titre was not known and therefore conclusions regarding
the histopathological changes cannot be drawn. The histopathological description of the lesions was
provided. In the replacement pups, CPV630a virus could neither be detected in serum samples nor in
10% (w/v) thymus and tonsil homogenates, whereas tissue homogenates from pups of group 2 were
CPV-positive as demonstrated by virus isolation. Genomic sequence determination confirmed unique
630a sequences, thereby also confirming that group 2 had been infected with CPV vaccine strain from
the room housing the group 1 pups.

As, after administration of an overdose of CPV strain 630a, there were no adverse histological
observations made on the thymus tissue on D14 and 21 post inoculation or any other adverse clinical
observations in pups of approximately four weeks of age, the requirement of Ph. Eur. monograph 0964,
section 2.3.1.2 is met.

The guidance on component-specific safety requirements of Ph. Eur. monograph 0964 (*Canine
parvovirosis vaccine [live]) was considered. The study is considered valid even though the control pups
had to be replaced and only three pups were used instead of the required four control animals. After
administration of an overdose of canine parvovirus strain 630a, no adverse histological changes on the
thymus tissue of approximately 4 weeks aged pups were observed.

Safety of the repeated administration of one dose

For clinical safety and injection site safety after the repeated administration of one dose, reference is
made to the above 10x overdose and repeated dose safety study.
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Examination of reproductive performance

The vaccine is not intended for pregnant animals. Therefore, studies in pregnant animals were not
performed. The advice ‘The safety of the veterinary medicinal product has not been established during
pregnancy’ is included in the SPC Section 4.7 and in the PL section 12.

Examination of immunological functions

Immunological functions should be examined where the product might be expected to adversely affect
the immune response of the vaccinated animal. Mixed vaccination of puppies with a leptospirosis
vaccine did not result in a negative effect on the serology of the bivalent vaccine Nobivac DP Plus.
Reference is made to the results of the field trial. The applicant concluded that the product Nobivac DP
Plus does not adversely affect the immunological functions.

In the overdose study in pups receiving mixed vaccination, a transient drop of the white blood cells
below 50% of their mean value was noted followed by another drop. In the non-target species cat, a
similar drop of white blood cells towards the 50% baseline was similarly noted.

Special requirements for live vaccines

To fulfil the special requirements for live vaccines according to Directive 2001/82/EC as amended, Title
II Part 3.B.6 and Ph. Eur. monographs 0448 and 0964, several laboratory studies in the target species
were carried out.

Spread of the vaccine strain

Virus shedding of CPV 630a or CDV strain Onderstepoort after vaccination were closely monitored in two
respective reversion to virulence studies.

Dissemination in the vaccinated animal

Dissemination in the vaccinated animal is required for live GMO strains (Section 3.2.1.2 of
EMEA/CVMP/004/04-FINAL). Therefore, a dissemination study was only carried out for canine parvovirus
strain 630a.

One dissemination study was carried out to investigate the in vivo dissemination and duration of virus
shedding following administration of CPV strain 630a to six 4-week-old SPF Beagle pups and one non-
vaccinated control pup.

The animals were assigned to three groups. Pups from groups 1 and 2 with three animals each were
subcutaneously vaccinated with a high dose (1070 TCIDso/ds) and euthanised on D4 (group 1) and D11
(group 2). Group 3 comprised a single non-vaccinated/non-in-contact control pup that served as a
donor for control tissues, blood and faeces samples on D4.

A panel of tissue samples comprising sixteen different organs was collected and homogenized (10%
[w/v] in PBS) to examine dissemination of CPV630a in the body of vaccinated pups including important
viral target organs (e.g. thymus, intestine, myocardium) and skin around the injection site. Blood was
collected on DO, D4 and D11 for serology and only for group 2 daily for virus isolation. Rectal swabs
were taken daily to determine viral shedding. In addition to serology in serum, possible presence of
CPV630a-specific antibodies in tissue homogenates was examined by HAI.
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The validity of the virus detection methods, i.e. possible inhibitory matrix effects, was shown by using
replica homogenates from vaccinated and non-vaccinated pups spiked with 1052 TCIDso/ml CPV 630a
virus.

Cell culture-based virus isolation and PCR were applied to examine CPV630a dissemination in the body
of the pups. However, technical inconsistencies with the PCR method were encountered, and the
inconclusive PCR results were not reported.

Tissue samples from the myocardium were taken for histological examination of myocarditis by the
usual histopathological method.

No abnormal clinical observations were recorded. All pups remained healthy and no adverse effects
were recorded after vaccination during the course of this study. The scoring protocols used were
provided by the applicant. The body weights were not presented in this report, but they were recorded
daily. Rectal temperatures of all animals remained within the physiological range for the entire
observation period with no indication of pyrexia.

All vaccinated pups seroconverted successfully showing positive titres from D4 onwards and reaching
levels of 8192 HAI units on D11 in group 2. Low CPV630a-specific HAI titres (16-64) could be detected
in tissues on D4, and levels increased thereafter. On D11, the highest antibody values were in the
thymus (512-1024 HAI units) and slightly lower values in all the other tissues (64-256 HAI units). The
unvaccinated pup remained seronegative throughout the observation period.

Rectal swab supernatant titration revealed virus shedding appearing in group 1 on D+2 and continued
until D+4 with considerable shedding (titre of > 6.64 logio TCIDso/ml). In group 2, shedding was seen
for one pup on D1 (2.45 logip TCIDso/ml), on D2 for another pup (2.80 logio TCIDso/ml), on D3 for all
three pups of this group with different titres (2.45, > 6.64 and 5.24 logio TCIDso/ml, respectively),
continuing on D4 and 5 for all pups until D6 for two of the three pups (no virus, 3.84 and 3.49 logio
TCIDso/ml, respectively). There was no virus shedding detected in the non-vaccinated pup.

In the tissue samples of thymus, spleen, intestinal tissues, lymph tissues, tonsil, liver, and injection site
skin CPV630a virus was detected in group 1 pups on D4. Here, the thymus had the greatest amount of
virus (> 6.64 logio TCIDso/ml), typically 100x higher than any of the other tissues (smallest amount
injection site: mean 3.03 logig TCIDso/ml, highest amount tonsil: mean 5.59 logig TCIDsg/ml, most
tissues: mean 4.20 logio TCIDso/ml). Very little or no virus was detected in the kidney, lung, brain
tissues and heart. Different to group 1, there was no CPV 630a isolated from any of the tissues taken
from the group 2 pups. This decrease of disseminated virus is most probably a result of virus
neutralization by the high levels of CPV antibodies produced following vaccination.

Histological examination of heart myocardium samples showed no macroscopic or microscopic
abnormalities or evidence of inflammatory processes in any of the pups.

There was no evidence of any adverse effects following administration of CPV630a in pups of
approximately four weeks of age. CPV630a was shown to have disseminated to various tissues within
four days of administration. However, virus could not be detected in the same tissue types eleven days
post administration due to neutralizing levels of antibodies.

The study is valid. The fact that the virus-spiked tissue homogenates were only found positive in the
tissue samples from group 1, exhibiting low CPV630a-specific antibodies, whereas in group 2, all virus-
spiked tissue homogenates with relatively high HAI titres were virus-negative, was described in detail in
the safety in ferrets study. Similarly, these data indicated that virus could not be isolated in the
presence of neutralising antibody titres, or in the occasional presence of tissue toxicity. Any virus, if
present, was assumed to be either neutralised or otherwise inactivated and unable to replicate.
Unfortunately, PCR-based virus detection results could not be used to verify this assumption.
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Consequently, it is not possible to definitively state that vaccine virus was entirely absent in
homogenates which yielded a negative result.

Reversion to virulence of attenuated vaccines

CDV vaccine strain

The reversion to virulence of the CDV vaccine strain was investigated in one study using the original
CDV MSV. Three six-week-old pups were inoculated intramuscularly, subcutaneously and intranasally
(3x 1 ml of 10822 TCIDso/ml) with a total of 1074 TCIDso. One dog was not inoculated and served as in-
contact control. Nasopharyngeal swabs were taken daily, starting on DO through D21. Isolation and
titration were done using VERO cells. No virus could be isolated from any dog. Therefore, individual
nasopharyngeal swab material from the previous passage from D3 through D8 were used to inoculate
two new pups. These two dogs were observed as stated before and nasopharyngeal swabs were then
passaged to another two pups. Since no virus could be isolated from the third passage, the study was
terminated at this passage level. Seroconversion at passage 1 confirmed the presence of CDV infection.
The in-contact control dog remained seronegative. The lack of seroconversion at passage levels 2 and 3
and the lack of virus shedding indicate that the virus failed to be transmitted. All dogs at passage levels
2 and 3 remained seronegative. The non-vaccinated in-contact pup of the first group remained virus and
seronegative. None of the pups developed clinical signs nor pyrexia or a disturbed body weight gain.

The inoculation of the first backpassage group stimulated a good antibody response. The CDV MSV
could not be isolated at any passage nor did it spread to the in-contact dog. All pups remained clinically
healthy. No reversion to virulence of the CDV after being backpassaged through dogs three times could
be demonstrated.

This study is not fully compliant with the current Ph. Eur. monograph 0448, but reference is made to a
scientific advice (EMA/CVMP/SAWP/724500/2016). The CVMP concluded that a new reversion to
virulence study is not required if the new master seed is produced within the maximum allowed number
of passages (new MSV+4). The applicant followed this advice. The new MSV corresponds to old MSV+1.

The history of the long-term use of the vaccine strain combined with the original study results were
suitable to show that the CDV MSV does not present a risk of reversion to virulence.

CPV630a vaccine strain

The reversion to virulence of strain CPV630a was investigated in one study taking into account the
requirements of Ph. Eur. chapter 5.2.6 and Ph. Eur. monograph 0964, but the requirements as given
are met only partially. The monograph 0964 states that WBC counts and histological examination of the
thymus should be considered in the evaluation. However, these data were not collected. Instead the
sequence of the 5™ passage was compared with the consensus sequence of canine parvovirus strain
630a.

Eighteen SPF Beagle pups were assigned to 5 groups. Groups 2 and 3 consisted of two pups, groups 1
and 4 comprised three pups and eight pups were included in group 5. Group 1 pups subcutaneously
received an overdose (CPV 107> TCIDso/ds) and pools of faecal collections (D2 to D6) were then
oronasally transmitted from group to group thereafter.

All pups remained healthy. No abnormal clinical observations and no adverse effects were recorded after
vaccination or inoculation of the test material during the course of this study. There were no signs of
diarrhoea or lethargy in any of the dogs throughout the study. The weights of all pups increased
continuously throughout the study. Rectal temperatures of all animals remained within the physiological
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range for the entire observation period with no indication of pyrexia with only one exception on a single
day.

In group 1, virus shedding via faeces shedding began on D2, peak shedding was seen on D3 and D4.
There was no shedding detected from D5 onwards. Virus was then shown to be shed following
administration of faecal samples via the oronasal route. Virus shedding appeared to begin two days later
on D4 and continued for a longer time with considerable shedding detected on D4, D5 and D6 in group
2. In group 3, shedding was seen from D3 up to D6. In group 4, virus shedding appeared to begin on
D2 and continued for a longer time, with considerable shedding detected on D3 until D7. In group 5,
shedding was seen from D3 and continued for two days up to D5 for two pups and up to D6 for the two
other pups.

Titration of the faecal pool materials that were prepared from faecal collections from D2 until D6 showed
the following mean titres of faecal pools 1, 2, 3 and 4 administered to the pups (second, third, fourth
and fifths passage): 15t faecal pool < 2.3 logio TCIDsg/g, 2" faecal pool 6.2 logio TCIDso/g, 3™ faecal
pool 6.6 logio TCIDso/g and 4t faecal pool 6.3 logip TCIDso/g. The fact that the amount of virus in the
first faecal pool (administered to group 2) was much lower than that determined for the second, third
and fourth faecal pools was explained by the lower amount of shedding in group 1 pups, where
shedding had effectively stopped by D5.

After five sequentially successful passages of CPV630a through five groups of young pups, there was no
evidence of reversion to virulence.

The study demonstrated that strain 630a can be spread via faeces of recently vaccinated dogs.

All pups developed and grew normally, and the rectal temperatures of all animals remained within the
physiological range for the entire observation period. By appropriate sequencing data submitted by the
applicant, it could be shown that there was no difference between the vaccine virus (inoculum) and virus
recovered from faecal samples of the virulence study. In conclusion, even though the study design did
not fulfil all general and specific requirements of the Ph. Eur., it is acknowledged that the reversion to
virulence study did not indicate any genetic (sequencing results after 5 passages show that the
sequence was identical to the consensus CPV 630a sequence) or clinical signs indicating reversion to
virulence of vaccine strain CPV630a in pups after the 5t passage.

Biological properties of the vaccine strain

The CPV component is a live canine hybrid parvovirus strain named 630a based on the attenuated live
vaccine strain 154 (backbone) and a capsid-coding insert derived from a currently circulating type 2c
isolate. It induces protection against canine parvovirus within 3 days in naive animals and it has the
unique feature of achieving immunity in pups with levels of maternal antibodies in the highest range.

The CDV component is a well-known vaccine strain. No special biological properties are known for the
vaccine strain.

Recombination or genomic reassortment of the strains

Canine distemper virus is a paramyxovirus. Being a single-stranded RNA virus, it is not readily
amenable to recombination.

Canine parvovirus is a single-stranded DNA virus that replicates in the nucleus of the host cell. It is
therefore evident that recombination can occur when two different canine parvovirus strains are present
in the same cell. Therefore, opportunities for recombination between vaccine virus and field strains of
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canine parvovirus do exist. This event is just as natural as a recombination between two field strains
and it is not to be expected that a recombinant virus will have virulence factors, which are not already
present in the contributing parent field strain.

Each of the two viruses concerned has a single genome. Therefore, genomic reassortment will not
occur.

User safety

A user risk assessment in accordance with applicable guidelines has been provided. The following
elements are discussed by the applicant: hazard identification, exposure assessment, assessment of the
consequence of a hazard occurring, risk characterisation and risk management and communication.
Accidental self-injection during preparation or administration of the vaccine was identified as the main
exposure scenario. As the active ingredients are live attenuated antigens, which are not considered
zoonotic and the excipients are not regarded as hazardous, the risk for adverse effects in relation to an
accidental self-injection is considered to be low. Furthermore, the person who will administer the
vaccine is a trained professional, which reduces the risk for exposure via accidental self-injection.

The CVMP acknowledged the user risk assessment, which is considered satisfactory. It addresses the
exposure situations under normal conditions of use and in case of foreseeable accidents, and this is
reflected in the SPC and product literature.

Study of residues

Performing a study of residues is not applicable, as Nobivac DP Plus is not intended for food producing
species.

Interactions

Under Interactions, the applicant proposes additional information concerning interactions with two other
Nobivac products based on two safety studies (10x and repeat dose laboratory study, field trial), in
which the applicant wanted to demonstrate that Nobivac DP Plus can be given in combination with
Nobivac L4 instead of solvent and that Nobivac DP Plus can be concurrently administered with Nobivac
KC.

Nobivac L4 is a centrally authorised inactivated vaccine for active immunisation of dogs against four
different Leptospira serogroups. The minimum age for vaccination is 6 weeks.

Regarding the 10x overdose and repeat study, the applicant concluded that the clinical observations
remained within the limits as stated in SPC section 4.6 of Nobivac L4. However, all five pups that
received Nobivac Puppy DP Plus mixed with Nobivac L4 showed a transient drop of white blood cells
counts below 50% of their mean baseline value, whereas all 5 pups vaccinated with Nobivac Puppy DP
Plus reconstituted in solvent did not. The mixed use of Nobivac DP Plus and Nobivac L4 is not supported
and the advice regarding the mixed use with Nobivac L4 was waived.

With regard to the field trial, stronger adverse reactions were observed when the lyophilisate was
dissolved in Nobivac L4 compared to the reactions seen in the 10x overdose and repeat study using the
vaccine in question dissolved as provided in the SPC (lyophilisate and solvent).

Nobivac KC (also named Nobivac BbPi) is a lyophilised vaccine containing live B. bronchiseptica and live
canine parainfluenza virus (CPiV) as active ingredients, indicated to reduce clinical signs induced by B.
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bronchiseptica and CPiV and to reduce shedding of CPiV for periods of increased risk. The vaccine is
administered intranasally to dogs from 3 weeks of age onwards.

In the laboratory 10x overdose and repeat safety study, Nobivac Puppy DP Plus was concurrently
administered with Nobivac KC. The applicant concluded that the clinical observations remained within
the limits as stated in section 4.6 of the Nobivac KC SPC.

However, to reflect the absence of sufficient data in support of efficacy for Nobivac KC when used in
combination with Nobivac DP Plus, the following statement is included in section 4.8 of the SPC.

Interaction with other medicinal products and other forms of interaction

Safety data are available which demonstrate that this vaccine can be administered on the same day but
not mixed with a vaccine of the Nobivac series containing Bordetella bronchiseptica and canine
parainfluenza virus components for intranasal administration. Efficacy after concurrent use has not been
tested. Therefore, while safety of concurrent use has been demonstrated, the veterinarian should
consider this when deciding to administer the products at the same time.

Field studies

One field study was conducted in two private kennels located in Morocco to evaluate safety and efficacy
of Nobivac DP Plus. The vaccine was reconstituted in a low volume (0.5 mL) of Nobivac L4 and
administered subcutaneously. Two different Nobivac DP Plus batches were used.

The study comprised 89 pups of different breeds. From one kennel, only one litter with three pups was
included in the study. The other pups were located in the second kennel. In one kennel, there were 3
cases of CPV infection in 2015 and in the other kennel there were an unknown number of kennel cough
cases in 2016, but no new cases since then were noticed regarding both diseases. All 89 pups were
vaccinated, and no control group was included. The pups included in the field study were on average 5
weeks of age (34.4 £ 5.2 days), with a range between 25 and 43 days.

One litter with three puppies was excluded prior to the vaccination, since 2 out of 3 puppies developed
clinical signs of iliness and died thereafter. From the remaining 89 puppies, several puppies suffered
from gastrointestinal (E. coli and rotavirus infections, severe ascariasis) or sarcoptic mange infection.
Ocular/nasal discharges occurred in a humber of puppies. Two puppies died during the study. The
applicant stated that these diseases were probably not related to vaccination and submitted information
on how the diarrhoeic pups (13 in total) were diagnosed with specific conditions such as diarrhoea due
to change of feed, rotavirus or E. coli infection. Body weights were recorded to determine the blood
volume that could be withdrawn, but not evaluated as a clinical parameter. Rectal temperatures were
recorded between D-3 and D4 but not thereafter. No clinically relevant changes in rectal temperature
were noticed.

During or immediately after vaccination, 17% (15 out of 89) of the puppies showed whining or
scratching at the injection site (whining: 9 puppies, scratching: 3 puppies, pain: 2 puppies, whining and
scratching: 1 puppy). These reactions were noted immediately after or during vaccination. In all cases,
immediate reactions resolved quickly thereafter (within approximately one minute).

Forty-nine per cent (44/89) of the puppies showed a local transient reaction at the injection site, which
resolved between 5 (66%) and 14 days (98%) after appearance, with one exception. An estimated
maximum measured size of swelling up to approximately 3 cm (2 puppies) was observed but the
majority of the puppies (61%) showed a maximum swelling of < 1 cm. Both hard and soft swellings
were scored, and in 15 puppies the reaction was scored as painful and in 6 puppies as painful and/or
warm.
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17% (15/89) had an abnormal clinical score (score 1) for general health after vaccination. 14 puppies
came from three litters and were scored as ‘less active, minor signs of discomfort’ for several hours to
two days. In addition, 8% of the puppies (7/89) from these litters showed a reduced feed intake for one
day after vaccination. Six of them were also scored as less active for general health. The most common
reaction ‘less active’ occurred in eight cases within four hours after vaccination. Those puppies came all
from the same litter and this reaction was considered to be a reaction to the animal handling.
Occurrence of reduced activity is listed in the SPC.

The overall health status in both kennels was characterised by a relatively high morbidity rate by non-
vaccine related diseases. Nevertheless, this was not considered to be influencing the results of the study
as the housing and daily husbandry of the bitches with pups were comparable to the EU. Regarding the
surveillance of the two breeders by a veterinary medical officer, a statement and additional information
are provided by the applicant, which confirm that surveillance in Morocco is comparable to the situation
in the EU.

The study did not include a control group (either non-vaccinated or vaccinated with a comparable
vaccine), which was explained satisfactorily by the applicant (see efficacy part). Clinical parameters
such as the body weight evolution were not reported or were only reported during a very short period of
time, not covering the whole observation period. Due to the study design it is not possible to draw any
conclusion regarding an association between weight gain retardation and vaccination with Nobivac DP
Plus from the field data alone.

The mixed use of Nobivac DP Plus and Nobivac L4 is not supported; the advice regarding the mixed use
with Nobivac L4 is waived.

Environmental risk assessment

The CPV strain 630a has the same attenuating backbone and capsid amino acid changes as canine
parvovirus strain 154, which has a history of safe use for more than 25 years. There are no indications
that recombination or reversion to virulence occurs under field conditions. Therefore, the risk that a
hazard occurs is considered as low.

For the CDV component, there are no potential risks for the environment since this strain is not shed by
vaccinated animals. The CDV strain is derived from the same seed lineage as the CDV that has been
used for a long period by the company as a live vaccine strain. Environmental problems and reversion to
virulence have not been reported for CDV derived from this lineage.

The CPV strain is intended for pups from 4 to 6 weeks of age and, at this age, the animals remain within
the home or kennel and have not yet been taken for a walk. This reduces the chance that wild animals
or other non-vaccinated domestic dogs will come into contact with the vaccine strain. If other animals
would unintentionally or intentionally (ferrets or cats) come into contact with the vaccine strain, it is
unlikely that a hazard would occur since it has been demonstrated that canine parvovirus strain 630a is
safe for non-target species which may come into contact with the vaccine. Therefore, the risk that a
hazard would occur is considered as negligible.

Taking all the risk factors in consideration, the assessment of the level of risk for Nobivac DP Plus can
be considered as being low. This is also reflected in the product literature. Phase II environmental risk
assessment is not considered necessary. Nevertheless, a warning is included in section 4.5 in the SPC
regarding the possibility of cats becoming infected albeit without any signs of disease.
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Environmental risk assessment for products containing or consisting of
genetically modified organisms

Nobivac DP Plus or rather the active substance of this vaccine, CPV strain 630a, falls within the scope of
Directive 2001/18/EC on the deliberate release into the environment of genetically modified organisms.

Detailed information on the parental virus CPV strain 154 has been provided, including safety studies of
the parental strain even if not required by guidelines or the Directive.

Detailed information on the possible risks for humans and for the environment has been provided.
The vaccine is compliant with Directive 2001/18/EC.

Nobivac DP Plus does not infect humans and is restricted to the infection of dogs and other animals of
the family Canidae, as well as members of the family Felidae (e.g. domestic cats) and Procyonidea (e.g.
raccoons).

The vaccine strain was generated by a multistep process using molecular cloning techniques. The
vaccine virus does not contain any non-parvovirus sequences, which were exchanged as described
above. Reversion to virulence studies (in vivo) did not show any tendency for reversion.

The vaccine virus was shed from vaccinated animals via faeces for a limited time span of 8 days. In
non-target species studies, cats inoculated with CPV strain 630a shed the virus via faeces within the
first week post-inoculation and the vaccine virus did also spread to in-contact animals. These animals
also showed faecal shedding without any clinical signs or loss of body weight. A mild transient drop in
white blood cell counts in inoculated cats was observed, which coincided with faecal shedding.
Inoculated and in-contact cats did not develop any signs of infection but CPV-specific antibodies.
Similarly, ferrets inoculated with CPV strain 630a did not show any clinical signs and developed
antibodies against CPV. Ferrets did not shed the virus via faeces and virus could not be isolated from
the tissues after infection. Another study in ferrets investigated earlier time points. Results showed that
the virus was not shed via faeces and ferrets did not show any clinical signs. Virus could not be isolated
from tissue samples. Studies in mice and chickens inoculated with the CPV vaccine strain 630a did not
lead to shedding, spreading or any clinical signs, but inoculated animals showed a CPV-specific
seroconversion. A warning is included in the SPC indicating that the vaccine virus may spread to cats
and shed to other cats after contact with primary vaccinated dogs or faeces of dogs without the
induction of clinical signs.

Taken together, any risk emerging from the use of the attenuated vaccine viruses is expected to be
negligible for humans and low for the environment.

Overall conclusions on the safety documentation

The safety of Nobivac DP Plus was investigated in laboratory studies and one field trial. All laboratory
studies were carried out with the most sensitive category of target animals, i.e. 4-week-old SPF pups.
In the laboratory studies, batches containing the maximum release titre were used. In the field trial,
standard batches were used. The vaccine was administered by the subcutaneous route, as
recommended. Laboratory studies were reported to be compliant with GLP principles.

In the tenfold overdose study, the test vaccine was either given alone or administered in a mixed
vaccine together with Nobivac L4. Concurrently, one dose of Nobivac KC was administered intranasally.
Three weeks later, a single dose of Nobivac DP Plus was given alone or mixed with Nobivac L4. As the
basic vaccination for this vaccine consists of the administration of one single dose (1 ml), and in order
to avoid animal use for an additional safety study, this approach is acceptable. Here, the test vaccine is
considered safe for the administration of one dose and the tenfold overdose. Local reactions were
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adequately mentioned in the SPC. Regarding white blood cells, the test vaccine alone has no negative
effect, but the mixed use of Nobivac DP PLUS together with Nobivac L4 may lead to a decrease of white
blood cells after vaccination.

In the second laboratory study, a tenfold overdose of a monovalent CPV 630a vaccine was
administered. In this study, the effect of an overdose of CPV strain 630a on the thymus in comparison
to non-vaccinated control animals was investigated. No histopathological changes were observed in any
of the organs.

In the field trial, the vaccination of Nobivac DP Plus mixed with Nobivac L4 induced stronger local
adverse reactions, with 17% of the puppies having an abnormal clinical score (score 1) for general
health after vaccination and up to 8% of the puppies showing a reduced food intake for one day after
vaccination.

The examination of immunological functions was conducted based on the estimation of serological titres
after vaccination. Mixed vaccination of puppies with a leptospirosis vaccine did not result in a negative
effect on the serology of this product.

A reversion to virulence study of the CPV 630a vaccine was carried out by passaging the CPV630a strain
sequentially through five groups of pups. The vaccine virus strain was shown to be genetically and
phenotypically stable.

The vaccine virus spreading via faeces of recently vaccinated dogs was shown. Following administration
of faecal samples containing the vaccine, virus was also shed after each passage.

A dissemination study using virus isolation based on cell culture demonstrated that CPV 630a was shed
by vaccinated pups from D1 to D2 onwards and could be detected in a number of organs and tissues
with the highest levels found in the thymus. The detection method failed to detect virus as soon as CPV-
specific antibodies reached a certain level indicating that immune-complexed CPV could not be detected.

A reversion to virulence study of the CDV component was carried out demonstrating that the CDV MSV
does not present a risk of reversion to virulence.

A user safety risk assessment was made in accordance with the ‘Guideline on user safety for
immunological veterinary medicinal products’. No hazard was identified, and the risk can be considered
very low. For the risk of self-administration, the standard warning was included in the product literature,
which is acceptable.

No study of residues was performed, as Nobivac DP Plus is not intended for food producing species.

A laboratory 10x overdose and repeat safety study and a field trial were performed, in which the
applicant wanted to demonstrate that Nobivac DP Plus can be mixed with Nobivac L4 instead of solvent
and that Nobivac DP Plus can be concurrently given with Nobivac KC. The impact on the WBC was
reflected in the proposed SPC. However, the proposed mixed used of Nobivac DP Plus with Nobivac L4 is
not supported and therefore the advice regarding the mixed use with Nobivac L4 is waived.

A recombination event between the vaccine CPV strain and the CPV field strain is possible if the two
viruses will infect the same cell, which is unlikely. This event is just as natural as a recombination
between two field strains and it is not to be expected that a recombinant will have virulence factors,
which are not already present in the contributing parent field strain. CDV is not readily amenable to
recombination.
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Part 4 - Efficacy

Introduction and general requirements

According to the approved claim, Nobivac DP Plus is intended for the active immunisation of puppies

from four weeks of age onwards

e to prevent clinical signs and mortality of canine distemper virus infection and canine parvovirus
infection and

e to prevent viral excretion following canine distemper virus infection and following canine parvovirus
infection.

Onset of immunity: for canine distemper virus: 7 days
for canine parvovirus: 3 days
Duration of immunity: 8 weeks

Efficacy was demonstrated in compliance with the European Directive 2001/82/EC as amended, and the
Ph. Eur. monograph 0062 (Vaccines for veterinary use), Ph. Eur. chapter 5.2.7 as well as Ph. Eur.
monographs 0448 (Canine Distemper vaccine - live) and 0964 (Canine Parvovirosis vaccine - live).

Challenge model:

The efficacy of CDV and CPV components of Nobivac DP Plus was assessed by challenges with
heterologous challenge strains according to component-specific monographs.

CDV challenge strain

CDV strain Snyder Hill was isolated in 1950 in the United States from a dog showing generalised signs
of distemper (Gillespie and Rickard 1956). Virus derived from the original isolate was used by Chalmers
and Baxendale (1994) to challenge dogs vaccinated with Nobivac vaccine containing CDV strain
Onderstepoort from the same lineage. The challenge material used in the studies provided for Nobivac
DP Plus derived from the challenge virus used by Chalmers and Baxendale.

To validate the challenge model, one study was performed.

Five puppies, seronegative against CDV, were divided into two groups and challenged at 5 weeks of
age:

Group 1: 2 puppies, challenged Snyder Hill virus [1 ml intravenously (i.v.)]
Group 2: 3 puppies, challenged Snyder Hill virus (1 mli.v.)

After challenge, clinical signs, rectal temperature and body weights were recorded daily. Pathognomonic
clinical signs of disease (malaise, reduced appetite, gastrointestinal and respiratory signs, tremor,
weight loss) were seen in the pups of both groups. Virus was isolated post-challenge from nasal and
conjunctival swabs of all puppies of group 1 and of 2/3 of group 2. The amount of virus used in group 1
was chosen since it induced pathognomonic signs of disease in all control animals. The challenge model
is considered valid.

In the same study, the efficacy of the CDV Onderstepoort vaccine strain was assessed.
Five puppies were divided into two groups:

Group 3: 2 puppies were vaccinated with Nobivac DHPPi + Nobivac L4 at 4 weeks and 6 days of age
(CDV titre: 1030 TCIDso/ml). Seven days later they were challenged with Snyder Hill challenge strain.
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Group 4: 2 controls, only vaccinated with Nobivac L4.

After challenge, clinical signs, rectal temperature, body weight, nasal and conjunctival swabs were taken
daily. After challenge, both control pups had transient pyrexia, weight loss and clinical signs of disease
(malaise, reduced appetite). One puppy had gastrointestinal distress and was euthanised. As the
disease progression was somewhat delayed in comparison to previous studies, neurological disturbance
was not seen in the controls. Due to facility constraints, the study design was not optimal, and the
challenge phase was terminated 9 days after challenge. All pups were seronegative for CDV before
vaccination and challenge. The vaccinates seroconverted by 16 days after vaccination and 9 days after
challenge. Virus was isolated from the nasal and conjunctival swabs of one control puppy. No virus could
be isolated from swabs taken from vaccinated pups.

It can be concluded that the canine distemper Onderstepoort vaccine strain provides a 7-day onset of
immunity when administered from 4 weeks of age. As the challenge phase was not long enough this
part of the study can be considered as information only.

CPV challenge strain

For CPV challenges, a pathogenic Italian 2c strain (136/006) was used. The pathogenicity of this strain
was described by Spibey et. al. (2008). For all challenges the same dose of challenge virus was given by
the oral route as described by Spibey et. al. This CPV challenge model was in use by the company for
many years. Therefore, no further validation studies were performed. This is considered acceptable.

Efficacy parameters and tests:

The requirements for demonstrating the efficacy of the vaccine as specified in the “Requirements for
immunological veterinary medicinal products” (Title II, Part 7 of the Annex to Directive 2001/82/EC as
amended), in Ph. Eur. monographs 5.2.7. “Evaluation of efficacy of veterinary vaccines”, 0062 “Vaccines
for veterinary use”, 0448 “Canine Distemper vaccine (live)” and 0964 “Canine Parvovirosis vaccine
(live)” were followed.

The challenge studies contained vaccine groups and for every vaccine group a corresponding
unvaccinated control group. The results of the control and vaccine groups were evaluated according to
the requirements of the specific Ph. Eur. monographs.

In addition, blood sampling was performed on several occasions during the studies. The serum was
tested for antibodies against CDV (virus neutralisation test, VN test) and CPV (hemagglutination
inhibition test, HAI and serum neutralisation test, SN test). The results of the vaccine group and control
group were compared.

The test parameters can be regarded as adequate. Methods and appropriate validations for serological
tests used in the clinical studies (the VN assay for CDV and the HAI test for CPV) are provided and are
considered acceptable.

Efficacy documentation

Seven studies were conducted to investigate the efficacy of the product and included 6 laboratory
studies and one field trial. Laboratory studies were well documented and carried out in puppies of the
minimum age recommended for vaccination, using batches containing the minimum proposed titre of
the CDV and CPV antigens. Production batches were used in the field trial.

Overview of the submitted efficacy studies:
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Study title

Study to investigate the efficacy of an improved puppy DP vaccine in 4-week-old pups:
canine distemper onset of immunity

Study to investigate the efficacy of an improved puppy DP vaccine in 4-week-old pups:
canine parvovirus 3 days onset of immunity

Study to investigate the efficacy of an improved puppy DP vaccine in 4-week-old pups:
canine distemper duration of immunity

Study to investigate the efficacy of an improved puppy DP vaccine in 4-week-old pups:
canine parvovirus duration of immunity

Efficacy of the CDV Onderstepoort strain in 4-week-old pups with maternally derived
antibodies

Efficacy of the CPV 630a strain in 4-week-old pups with maternally derived antibodies

A clinical study in Morocco to assess the safety and efficacy of a new Nobivac
CPV2c/CDV vaccine in puppies

Laboratory trials

Dose determination

As regards the CPV component of Nobivac DP Plus one study was performed to determine the minimum
immunisation dose.

In this study, the minimum effective dose for the CPV component of Nobivac DP Plus was established.

Twenty-one (21) SPF dogs, 10 weeks old, were divided into seven groups and vaccinated
subcutaneously with 1 ml of the test article CPV 630a:

Group 1: 3 dogs, 10° TCIDsp of test article CPV 630a
Group 2: 3 dogs, 10°> TCIDsg of test article CPV 630a
Group 3: 3 dogs, 106 TCIDsg of test article CPV 630a
Group 4: 3 dogs, 10° TCIDsp of test article CPV 630a
Group 5: 3 dogs, 10°> TCIDsg of test article CPV 630a
Group 6: 3 dogs, 106 TCIDsg of test article CPV 630a
Group 7: 3 dogs, unvaccinated controls

All dogs were challenged orally with CPV-2c Italian field virus:

Groups 1, 2, 3 three days after vaccination; Groups 4, 5, 6 five days after vaccination.

Blood samples for serology were taken on DO, 5, 7, 11/12, 28; in groups 1, 2, 3 and 7 additionally on
D2. Blood samples for white blood cell count were taken on D-1, -3, the day of challenge and D8, 10, 12
and 15 post-challenge. Clinical observation was performed daily, and the puppies were weight every
day.

Rectal swabs were taken from D-1 until D21.
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After challenge, there were no clinical signs of parvovirus infection in any of the vaccinates. With the
exception of one dog, all rectal temperatures remained within normal parameters and did not exceed
39.5 °C. One dog had a temperature of 39.5 °C on D20; however, it is unlikely that this represents a
challenge-related pyrexia. All dogs gained weight throughout the study. All vaccinates shed vaccine
virus over a period of one to four days. The level or duration of shedding does not appear to correlate
with the vaccine dose. The pups in groups 1, 2 and 3 begin to shed vaccine virus two days post
vaccination, the pups in groups 4, 5 and 6 begin to shed vaccine virus four days post vaccination. The
shedding of vaccine virus after challenge was confirmed by PCR. On the day of challenge, 2/3 dogs of
groups 1 and 2, and all dogs of group 3 had begun to seroconvert in a dose-dependent manner. Two
days post-challenge, all pups had strongly seroconverted.

All pups of groups 4, 5 and 6 seroconverted on the day of challenge. The antibody titres were maximal
on D12 and remained high until the end of the study.

All control dogs were euthanised six days post-challenge with acute symptoms of haemorrhagic
parvovirus infection. One dog had a spike in rectal temperature on D9 that coincided with the beginning
of the symptoms. No pyrexia was seen in the other control dogs. All dogs gained weight until D9. In line
with the beginning of clinical symptoms, they lost weight until the end of the study. All control pups
began to shed field virus on D8; 3 days post challenge. The titres were maximal on D10 and remained
high until the end of the study. Thymic hypoplasia was found in all control animals.

As regards the white blood cell count, 1/3 control animals showed a reduction > 50% of the baseline
average but were euthanised before a full dataset could be obtained.

All pups were seronegative for CPV at the start of the study. They seroconverted 6 days post challenge.

In conclusion, the results of this study indicate that vaccination with CPV 630a with a titre of 10> TCIDsg
is able to provide a 3-day onset of immunity against clinical signs and challenge virus shedding in 10-
week old SPF pups.

Onset of immunity

Two studies were carried out in puppies in compliance with Ph. Eur. requirements to investigate the
onset of immunity for the two antigens of Nobivac DP Plus.

CDhV
Nine 4-week old SPF puppies, seronegative against CDV, were divided into two groups:

Six puppies were vaccinated on DO with Nobivac DP Plus (subcutaneously, CDV potency 10>1
TCIDsg/dose) and Nobivac KC (intranasally), three control puppies were vaccinated on DO with Nobivac
KC (intranasally) only. Seven days after vaccination all dogs were challenged intravenously with canine
distemper challenge virus Snyder Hill. The puppies were observed daily from D-1 to D28. Rectal
temperature and body weight were determined daily from D-1 to D28. Blood samples for serology were
taken on D-1, 7, 28 for all dogs and on D10 and 17 for the vaccinates. Nasal and conjunctival swabs
were taken on DO, 7, 10, 13, 15, 17, 20, 22, 24 and 28.

From vaccination to challenge all vaccinates and controls did not show any clinical signs, had
temperatures in the physiological range (37.9 °C - 39.4 °C) and gained weight. As regards CDV, they
were seronegative on the day of challenge. As regards CPV, the vaccinates had seroconverted on D7.
The titres remained high until the end of the study. The controls remained seronegative throughout the
study.
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After challenge, one vaccinated puppy showed coughing and clear serous nasal discharge on study D13
and clear serous nasal discharge on D14. Another puppy coughed on D4 and vomited on D16. A third
dog vomited on D19. All other vaccinates showed no clinical signs until the end of the study. All
vaccinated puppies had temperatures in the physiological range and gained weight until the end of the
study. The nasal and conjunctival swabs of the vaccinates were negative for CDV. Three days after
challenge, the puppies seroconverted regarding CDV. The titres increased until the end of the study.

All control puppies showed severe clinical signs of distemper (coughing, sneezing, nasal discharge,
malaise, reduced appetite, vomiting) starting 6 days after challenge. One puppy had respiratory clinical
signs until the end of the study. The other two puppies developed neurological signs (tremor, chorea,
twitching). One puppy had to be euthanised on study Day 16. A slight increase in temperature was
noted in all three puppies after challenge. One puppy had pyrexia on study D16. Two puppies lost
weight over two or more consecutive days. Viral shedding began 6 to 8 days (nasal) or 8 days
(conjunctival) after challenge in 2/3 or 1/3 animals, respectively.

The two controls that survived the challenge had CDV titres at the end of the study.

The study was designed to meet the requirements of Ph. Eur. monograph 0448. However, two
deviations were made:

e As the use of Nobivac DP Plus is intended for puppies of 4 weeks of age onwards, the age of the
animals used in this study was 4 weeks of age instead of 8-16 weeks.

e As a short onset of immunity is applied for this vaccine, the time between vaccination and challenge
was 7 days instead of 20-22 days.

These deviations from the immunogenicity test stated in the monograph are considered acceptable as
they can be regarded as a worst-case scenario.

According to Ph. Eur. monograph 0448, the challenge is not valid if during the observation period after
challenge fewer than 100% of the control dogs die or show notable signs of canine distemper. In this
study, all control dogs developed severe clinical signs of distemper and one puppy had to be euthanised.
Therefore, this requirement of the monograph is fulfilled, and the challenge is considered valid.

Ph. Eur. monograph 0448 states that “the vaccine virus complies with the test if during the observation
period after challenge all the vaccinated dogs survive and show no signs of disease.”

In this study, one puppy showed an incidental cough and clear serous nasal discharge on study D13 and
D14. Another puppy coughed on D14 and vomited on D16. A third dog vomited on D19.

The applicant justified that these clinical signs are not related to the challenge as it is quite normal for
puppies in this age to show these symptoms as they are continuously exposed to micro-organisms
(food, mother, animal handlers, toys). Moreover, dogs are enthusiastic eaters and often eat too fast or
too much, leading to the occasional vomit. Furthermore, the puppies in this study were concurrently
vaccinated with Nobivac KC. Above observed clinical signs are described in section 4.6 of the SPC of
Nobivac KC. Therefore, it is not finally possible to decide if the observed clinical signs of the vaccinates
(coughing and nasal discharge) are attributable to the vaccination with Nobivac KC or to the challenge
virus. In addition, as CDV challenge virus could not be isolated from the conjunctiva or upper
respiratory tract of the vaccinates it is unlikely that the clinical observations are related to an infection
with CDV. Therefore, the proposed claims “to prevent clinical signs” “prevention of viral shedding” and
“to prevent mortality” are supported by this study.

CPV
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Twelve 4-week old SPF puppies, seronegative against CPV, were divided into two groups:

Seven puppies were vaccinated on DO with Nobivac DP Plus (subcutaneously, CPV potency 10°! TCIDso/
dose), five control puppies did not receive a vaccination. Three days after vaccination all dogs were
challenged orally with Italian CPV type 2c field strain. The puppies were observed daily from D-1 to D17.
Rectal temperature and body weight were determined daily from D-1 to D17. Blood samples for
serology and white blood cell count were taken on D-1, 0, 1, 3, 6, 8, 10, 13, 17. Rectal swabs were
taken daily from D-1 to D17.

From vaccination to challenge all vaccinates and controls did not show any clinical signs, had
temperatures in the physiological range (37.9 °C - 39.4 °C) and gained weight. Vaccine virus
(confirmed by PCR) was isolated from the rectal swabs of the vaccinates over a one to five-day period
from 2 to 6 days post vaccination. The swabs of the control dogs were negative for CPV until challenge.

All puppies were seronegative against CPV and CDV prior to vaccination. As regards CDV the vaccinated
puppies showed a clear serological response at the end of the study. As regards CPV on the day of
challenge (3 days after vaccination) all vaccinates showed a low seroconversion in the HAI and SN test.

After challenge, all vaccinated puppies did not show any clinical signs of CPV disease until the end of the
study. They had temperatures in the physiological range and gained weight until the end of the study.
No challenge virus was shed by any of the vaccinates. There was no evident leukopenia during the
study. The serological response to CPV reached maximum levels by study D6 and D10 and remained
high until the end of the study.

All control puppies showed severe clinical signs of canine parvovirus disease (quiet behaviour, malaise,
lack of appetite, mucoid/haemorrhagic diarrhoea, dehydration, vomiting) starting 4 days after
challenge. The puppies were euthanised 5 or 6 days after challenge. A transient pyrexia was observed in
3/5 puppies. All puppies lost weight over multiple consecutive days. Virus was isolated from the rectal
swabs over a three to four-day period from 3 to 6 days post challenge. All controls shed high levels of
field virus on D9, the day of euthanasia. Leukopenia was seen in 1/5 puppies and 3/5 puppies showed a
low white blood cell count below the level considered normal for a dog. Since all control dogs were
euthanised 5 or 6 days after challenge, it was not possible to obtain data until the end of the study.
Seven days after challenge, all controls had seroconverted.

The study was designed to meet the requirements of Ph. Eur. monograph 0964. However, one deviation
was made: As a short onset of immunity is applied for this vaccine, the time between vaccination and
challenge was 3 days instead of 20-22 days. This deviation from the immunogenicity test stated in the
monograph is considered acceptable as it can be regarded as a worst-case scenario.

This study fulfils the requirements of the monograph. Therefore, the proposed onset of immunity of 3
days is considered acceptable.

Duration of immunity

Two studies were carried out in puppies to investigate the duration of immunity for the two antigens of
Nobivac DP Plus.

CDhV
Eleven 4-week old SPF puppies, seronegative against CDV, were divided into two groups:

Group 1 (6 puppies) was vaccinated on DO with Nobivac DP Plus reconstituted in Nobivac L4
(subcutaneously, CDV potency 105! TCIDso/ dose) and Nobivac KC (intranasally). Group 2 (5 control
puppies) was vaccinated on DO with Nobivac L4 (subcutaneously) and Nobivac KC (intranasally). Four
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weeks after the first vaccination all dogs of groups 1 and 2 received a second vaccination with 0.5 ml
Nobivac L4. 8 weeks after the first vaccination all dogs were challenged intravenously with canine
distemper challenge virus Snyder Hill (/dog). The puppies were observed daily from D54 to D77. Rectal
temperature and body weight were determined daily from D54 to D77. Blood samples for serology were
taken on DO, 28, 56 and 77. Nasal and conjunctival swabs were taken on DO, 56, 59, 62, 64, 66, 69,
71,73,77.

One vaccinated puppy showed lachrymation on several days after challenge. Another puppy had a
petechial chest rash on several days after challenge. A third dog showed lachrymation and a petechial
chest rash on several days after challenge. All other vaccinates remained healthy until the end of the
study. All vaccinated puppies had temperatures in the physiological range and gained weight until the
end of the study. The nasal and conjunctival swabs of the vaccinates were negative for CDV. All
vaccinates had seroconverted on D28 with high titres. The titres remained high until the end of the
study. As regards CPV, all vaccinates had seroconverted on D28 with high titres. The titres remained
high until the end of the study. All vaccinates remained seronegative against CPiV throughout the study.
All vaccinates had seroconverted against B. bronchiseptica on the day of challenge. As regards
Leptospira (L.) Australis, Grippotyphosa and Canicola all animals of group 1 had seroconverted on the
day of challenge. Regarding L. Icterohaemorrhagiae the dogs of group 1 did not show any
seroconversion.

All control puppies showed severe clinical signs of distemper: respiratory/gastrointestinal phase with
diarrhoea, coughing, malaise, reduced appetite, vomiting starting 4 days after challenge and epithelial
phase with petechial abdominal and/or groin rash starting 10 days after challenge. Transient pyrexia
was noted in all puppies several days after challenge. Sustained weight loss over multiple consecutive
days was seen in each puppy during the first phase of the disease. Viral shedding began 3 to 6 days
(nasal) or 3 to 8 days (conjunctival) after challenge and was detectable over a 3 to 8 days period. As
regards CDV the animals remained seronegative until the challenge and had seroconverted at the end of
the study. Regarding CPV the control animals remained seronegative until the end of the study. The
control animals were seropositive against B. bronchiseptica on D0. The titres declined until challenge. It
is likely that the dogs were infected with B. bronchiseptica during the transport, which took place two
weeks before. The animals had seroconverted against CPiV on Day 28. The titres declined until
challenge. It is likely that the infection with B. bronchiseptica caused tissue damage, which might be an
aid in the opportunistic growth of the canine parainfluenza vaccine strain. This combination could have
resulted in the enhanced antibody response. As regards L. Australis, Grippotyphosa and Canicola all
animals of Group 2 had seroconverted on the day of challenge. Regarding L. Icterohaemorrhagiae 4/5
dogs of Group 2 had seroconverted on the day of challenge.

The study was designed to meet the requirements of Ph. Eur. monograph 0448.

According to this monograph the challenge is not valid if during the observation period after challenge
fewer than 100% of the control dogs die or do not show notable signs of canine distemper. In this
study, all control dogs developed severe clinical signs of distemper and one puppy had to be euthanised.
Therefore, this requirement of the monograph is fulfilled, and the challenge is considered valid.

Ph. Eur. monograph 0448 states that “the vaccine virus complies with the test if during the observation
period after challenge all the vaccinated dogs survive and show no signs of disease.”

In this study, one puppy showed lachrymation on several days after challenge. Another puppy had a
petechial chest rash on several days after challenge and a third puppy showed lachrymation and a
petechial chest rash on several days after challenge. The applicant is of the opinion that these clinical
signs are not related to the challenge. As lachrymation is observed in most of the puppies in all
laboratory studies it can be concluded that it is not related to the CDV challenge. As regards the
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abdominal rash observed in the vaccinates the applicant states that it can be regarded as a sign of an
active immune system neutralising a low level of the challenge virus in the epithelium. The observation
of a more severe rash in all of the surviving controls indicates a much higher level of virus replication
and inflammation, in line with the clinical signs of systemic disease. This explanation is considered
acceptable. Therefore, the requirement of the monograph is fulfilled and the proposed duration of
immunity of 8 weeks is considered acceptable.

CPV
Ten 4-week old SPF puppies, seronegative against CPV, were divided into two groups:

Group 1 (7 puppies) was vaccinated on DO with Nobivac DP Plus (subcutaneously, CPV potency 10390
TCIDso/dose) and Nobivac KC (intranasally). Group 2 (3 control puppies) was vaccinated on DO with
Nobivac KC (intranasally). 8 weeks after vaccination all dogs were challenged orally with Italian CPV
type 2c field strain. The puppies were observed daily from DO to D71. Rectal temperature and body
weight were determined daily from D55 to D71. Blood samples for serology and white blood cell count
were taken on DO, 6, 10, 17, 28, 49, 53, 55, 57, 60, 62, 64, 67, 71. Rectal swabs were taken on DO,
then daily from D55 to D71.

All vaccinates did not show any clinical signs, had temperatures in the physiological range (37.9 °C -
39.4 °C) and gained weight. One vaccinated puppy showed lachrymation on D56, 62, 69, 70, 71. As
lachrymation was also observed in the vaccination phase, it is not related to the challenge. The rectal
swabs of all vaccinated puppies were negative for CPV. In group 1, there was no leukopenia evident
during the study. All vaccinates had seroconverted against CDV on D17. The titres remained high until
challenge. All vaccinates had seroconverted against CPV 2a, 2b and 2c on D6 with high titres. The titres
remained high until the end of the study.

All control puppies showed typical clinical signs of canine parvovirosis. The first signs of disease began 3
to 4 days after challenge (malaise, soft faeces, vomiting). The symptoms rapidly progressed (loose
mucoid/haemorrhagic diarrhoea, dehydration, abdominal pain, vomiting). Five days after challenge the
dogs were euthanised on humane grounds. Transient increase in rectal temperature was noted in all
puppies. Sustained weight loss over multiple consecutive days was seen in each puppy until they had to
be euthanised. CPV was isolated over a period of three to five days, 1 to 5 days after challenge. All
control dogs shed high levels of challenge virus until they were euthanised. Leukopenia (drop in white
blood cell count below 50% of the pre-challenge baseline mean) was evident in none of the control
pups. However, a drop in the white blood cell counts was seen five days after challenge. Since all of the
control animals were euthanised on humane grounds on this day, it was not possible to obtain the full
complement of white blood cell measurements. The control animals remained seronegative against CDV
and CPV until challenge. After challenge, they developed antibody titres against CPV 2a, 2b and 2c.

This study fulfils the requirements of Ph. Eur. monograph 0964. The proposed claims “to prevent clinical
signs and mortality of canine parvovirus infection and to prevent viral excretion following canine
parvovirus infection” are supported by this study. Therefore, the proposed duration of immunity of 8
weeks is considered acceptable.

Maternally derived antibodies (MDA)

Since Nobivac DP Plus is intended for puppies from 4 weeks of age onwards, two laboratory studies to
investigate the influence of maternally derived antibodies on the efficacy of the vaccine were performed.

Ccbv

Sixteen 4-week old SPF puppies, seropositive against CDV, were divided into two groups:
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Group 1 (10 puppies) was vaccinated on DO with Nobivac DP Plus (subcutaneously, CDV potency 105!
TCIDso/dose). Group 2 (6 control puppies) was not vaccinated. The puppies were observed daily from
DO to D35. Blood samples for serology were taken weekly on DO, 7, 14, 21, 28 and 35. Nasal and
conjunctival swabs were taken on DO. All puppies (vaccinates and controls) did not show any clinical
signs during the study. The nasal and conjunctival swabs of all puppies (vaccinates and controls) were
negative for CDV. Three puppies of group 1 seroconverted 14 days after vaccination. Their CDV titres on
DO were 16 and 40. Puppies with higher titres did not seroconvert after vaccination. Despite a history of
frequent vaccinations, the mother of the puppies of group 2 had a low antibody titre on DO. Therefore,
all her puppies had low maternally derived antibodies on D0O. The puppies were seronegative on D7 and
remained seronegative until the end of the study. The applicant is of the opinion that the low maternal
antibody titres in the control pups do not invalidate the overall interpretation of the data from the
vaccinates. As the live attenuated canine distemper Onderstepoort vaccine virus strain is not shed from
the dogs after vaccination, the efficacy of vaccination in the presence of maternally derived antibodies
can be assessed without the need for a control group.

The study indicated that the presence of >40 VNsp units of maternally derived antibodies against CDV
may influence the efficacy of the CDV component of Nobivac DP Plus. The relevance of this finding for
the use of the vaccine in the field is, however, limited if no information is given about levels of MDAs
expected in puppies from regularly vaccinated bitches, i.e. under normal field conditions. The study
shows that vaccination with Nobivac DP Plus was able to break through in dogs with MDA levels < 40
VNsg. However, only three of the 10 dogs that were included in the study had MDAs below < 40 VNsp.
Considering the low number of animals in the study the relevance of the cut-off level is uncertain.
Therefore, more data on the levels of maternally derived antibodies against CDV present in young
puppies (born from mothers which were vaccinated against CDV with different distemper vaccines) are
provided. Data provided show that the majority of 4-6-week-old puppies have antibody titres <40 VNsg
units, but not all. It is advised in the SPC and package leaflet to vaccinate 6-week-old puppies with
Nobivac DP Plus followed by vaccinations with other core vaccines against canine distemper, canine
parvovirus, canine contagious hepatitis and respiratory disease caused by adenovirus type 2 infection.
This information for the practitioner is considered acceptable.

CPV
Sixteen 4-week old SPF puppies, seropositive against CPV, were divided into two groups:

Group 1 (11 puppies) was vaccinated on DO with Nobivac DP Plus (subcutaneously, CPV potency 10°!
TCIDso/dose). Group 2 (5 control puppies) was not vaccinated. The puppies were observed daily from
DO to D59. Blood samples for serology were taken twice a week on D-8, 0, 4, 7, 11, 14, 18, 21, 25, 28,
31, 34, 38, 41, 45, 48, 52, 55, 59. Rectal swabs were taken on DO. All puppies (vaccinates and
controls) did not show any clinical signs during the study. The rectal swabs of all puppies (vaccinates
and controls) were negative for CPV. On the day of vaccination, the range of maternally derived
antibodies against CPV-2c measured in the vaccinates was between 288 and 1664 HAI units and 806
and 4525 SNsp units, respectively. All vaccinated puppies seroconverted prior to the decay of maternally
derived antibodies in the controls. The first puppies seroconverted on D7. All puppies had seroconverted
by D52. After seroconversion, the titres remained high until the end of the study. On the day of
vaccination, the range of maternally derived antibodies against CPV-2c measured in the controls was
between 288 and 832 HAI units and 640 and 4032 SNsp units, respectively. The antibody titres declined
continuously (half-life of approximately 11 to 14 days) until the end of the study.

In this study, it was demonstrated that the vaccine was able to break through HAI antibody titre levels
against CPV-2c varying between 288 and 1664 HAI units and 806 and 4525 SNsp units respectively.
Therefore, it can be concluded that maternally derived antibodies against CPV do not have a negative
influence on the immune response to vaccination with Nobivac DP Plus. This is reflected in section 5 of
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the SPC: “Maternally derived antibodies against canine parvovirus do not interfere with the efficacy of
this product.”

Interactions

As regards section 4.8 of the SPC the following wording is proposed:

“"Safety data are available which demonstrate that this vaccine can be administered on the same day
but not mixed with vaccine of the Nobivac series containing Bordetella bronchiseptica and canine
parainfluenza virus components for intranasal administration. Efficacy after concurrent use has not been
tested. Therefore, while safety of concurrent use has been demonstrated, the veterinarian should take
this into account when deciding to administer the products at the same time.”

This wording is considered acceptable.

Field trials

One field study was performed in two private kennels in Morocco under GCP conditions. As no control
group was included, it was an open-label study. 89 dogs of different breeds (Pinscher, Spitz, Bichon,
Cocker Spaniel, Spaniel, Husky, German Shepherd crossed with Belgian Shepherd, German Wirehaired
Pointer, German Short Hair, Dobermann, Rottweiler), 25-43 days of age, male and female were
included in the study. In 2015 there were 3 cases of CPV infection in litters from one breeder and in
2016 there were cases of kennel-cough in litters from the other breeder. No new cases since then were
noticed for both infections. As two puppies died during the study (1 Pinscher on Day 4 due to ascariasis,
1 Spitz on D12 due to haemorrhagic gastric ulcers) the results of 87 puppies were assessed. Two
batches of Nobivac DP Plus were used (CPV potency: 10°8 TCIDso/dose, CDV potency: 1032 TCIDso/dose
and CPV potency: 103° TCIDso/dose, CDV potency: 1084 TCIDso/dose). All dogs were vaccinated
subcutaneously on DO with Nobivac DP Plus mixed with Nobivac L4 (0.5 ml). Blood samples for serology
and rectal swabs were taken on D-3 and D21. The mothers of the puppies were weighed on D-3 and
D21 and blood samples for serology and rectal swabs were taken on the same days.

To assess the efficacy of Nobivac DP Plus the antibody titres against CDV and CPV were measured three
weeks after vaccination. Seroconversion was determined based on an expected half-life of CDV and CPV
MDA titres of approximately 10 days; i.e. the titre of the sample on D21 had to be higher than 25% (V)
of the titre of the sample taken on D-3 in order to count a puppy as having seroconverted. The choice
for a half-life of CDV and CPV of 10 days was based on Wilson et al. (2014) and Pollock and Carmichael
(1982), respectively.

For the HAI test performed in the applicant’s laboratory < 8 (1 in 2 dilution) or < 16 (1 in 4 dilution)
HAI units are the limits of detection.

For the VN test performed in the applicant’s laboratory < 4 VNsg is the limit of detection. 79/87 (91%)
puppies seroconverted to CPV and 86/87 (99%) puppies seroconverted to CDV after vaccination. The
nine puppies that did not seroconvert were not those with the highest MDA levels. However, this is not
unusual as under field conditions there are always some puppies that do not seroconvert after
vaccination for other reasons than the interference of MDAs.

The field study was performed in Morocco, which is outside the EU. The applicant argues that the study
was carried out by a contract research organisation in accordance with GCP as required by EU Directive
2001/82/EC. The vaccinated puppies were of breeds that are also kept in the EU and the housing and
daily husbandry of the bitches with pups were also comparable to the EU. Therefore, the conditions
were representative for the EU as required by EMEA/CVMP/852/99-FINAL.
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The applicant chose 2 private kennels for the field study. However, only one litter from one kennel (3
Cocker Spaniel puppies) was included in the study. All other litters (84 puppies) came from the second
kennel. The applicant explains that on the first site, the number of litters at the time of the study was
less than expected at start of the study. This is considered acceptable.

According to EMEA/CVMP/852/99-FINAL, the trial shall, unless justified, compare a group of vaccinated
animals with an equivalent group of unvaccinated or placebo controls. In this study, no control group
was included. The applicant states that Nobivac DP Plus is a live vaccine and, as is the case for all live
CPV vaccines for dogs in susceptible animals, the CPV component is shed and spread via the faecal-oral
route. Preventing the spread of vaccine virus to e.g. unvaccinated control animals is virtually impossible
in a field situation. As it was a combined safety and efficacy study, control animals could have become
seropositive due to spread of the vaccine strain by vaccinated animals, which might have compromised
the outcome with regard to the efficacy part of the study. Therefore, it was decided not to include a
control group in this field study. This is considered acceptable.

In the CPV MDA laboratory study Nobivac DP Plus batch 12117b was used. 4/11 puppies (36%) did not
seroconvert within 21 days after vaccination but at a later time point (D28, 41 and 52). In the field
study two different batches were used. Within 21 days after vaccination 47/47 puppies (100%) and
34/42 puppies (81%) seroconverted with batch CPC15.20.206Z and 25D17, respectively. However, the
study was terminated on day 21. Therefore, it was not possible to detect an antibody titre increase at
later time points.

Overall conclusion on efficacy

Six laboratory studies and one field study were conducted to evaluate the efficacy of Nobivac DP Plus.
The minimum protective dose of 10°! TCIDso for CDV and CPV could be demonstrated.

The onset of immunity of 7 days for CDV and of 3 days for CPV was shown as well as a duration of
immunity of 8 weeks for both antigens.

As regards the efficacy of Nobivac DP Plus, the applicant proposes the following claims for the CDV
component: “prevent clinical signs and mortality of canine distemper virus infection and prevent viral
excretion following canine distemper virus infection”. The claims are considered supported by the
studies.

As regards the CPV component the proposed claims “to prevent clinical signs and mortality of canine
parvovirus infection and to prevent viral excretion following canine parvovirus infection” are supported
by the studies.

Since Nobivac DP Plus is intended for puppies from 4 weeks of age onwards, two laboratory studies to
investigate the influence of maternally derived antibodies on the efficacy of the vaccine were performed.

Based on the results of these studies and additional data about the levels of maternally derived
antibodies against CDV present in young puppies (born from mothers which were vaccinated against
CDV with different distemper vaccines) the following is stated in section 4.4 of the SPC: “Moderate to
high levels of maternally derived antibodies against canine distemper virus can reduce the efficacy of
the product against canine distemper”. In section 5 of the SPC it is stated that "Immunity against canine
distemper virus is achieved in animals of 4 weeks of age with low to moderate levels of maternal
antibodies. Maternally derived antibodies against canine parvovirus do not interfere with the efficacy of
this product.” This is considered acceptable.
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It is proposed to allow the use of Nobivac DP Plus with the intranasal vaccine Nobivac KC on the same
day. However, the absence of sufficient data in support of efficacy for Nobivac KC when used this
vaccine in combination with Nobivac DP Plus is stated in SPC section 4.8.

The advice for the mixed use with Nobivac L4 was deleted.

An advice for the practitioner on how to use this vaccine and when to continue the routine vaccination
with other vaccines in order to achieve appropriate protection against the major infectious diseases of
young dogs is included in the SPC and package leaflet.

Part 5 — Benefit-risk assessment

Introduction

Nobivac DP Plus is a bivalent live virus vaccine, which is indicated for the immunisation of healthy
puppies from four weeks of age onwards by one subcutaneously injection to prevent clinical signs,
mortality and viral excretion following canine distemper virus infection and to prevent clinical signs,
mortality and viral excretion following canine parvovirus infection.

It is the successor vaccine of the nationally licensed product Nobivac Puppy DP and contains the same
CDV strain Onderstepoort. The CPV strain, however, was replaced by the live CPV recombinant vaccine
strain 630a.

Nobivac DP Plus is presented as a freeze-dried vaccine. Each vial contains one dose. Before use, the
lyophilisate is reconstituted with 1 ml of solvent. No adjuvant or preservatives are included in this
product.

The dossier was submitted in line with requirements of Article 12(3) of Directive 2001/82/EC.

The evaluation follows Guideline EMEA/CVMP/248499/2007 (Recommendation on the evaluation of the
benefit risk balance of veterinary medicinal products).

Benefit assessment

Direct therapeutic benefit

The vaccine components CDV and CPV are directed against canine infectious diseases present and
widespread in most European countries. The vaccine protects against distemper and parvovirosis which
are serious illnesses and often fatal in young dogs.

Well-conducted controlled laboratory trials demonstrated that the product is efficacious. The following
SPC claims are proposed by the applicant:

For the active immunisation of puppies from 4 weeks of age onwards to prevent clinical signs and
mortality of canine distemper virus infection and canine parvovirus infection and to prevent viral
excretion following canine distemper virus infection and following canine parvovirus infection.

Onset of immunity: for canine distemper virus: 7 days;
for canine parvovirus: 3 days.

Duration of immunity: 8 weeks.
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A direct beneficial effect is seen based on the individual animal, which is protected from canine
distemper and canine parvovirosis.

Two studies were performed to assess the possible influence of maternally derived antibodies on the
antibody response to CDV and CPV. Regarding CDV a negative influence of maternally derived
antibodies on the antibody response to CDV after vaccination was shown. Advice for the practitioner on
how to use this vaccine and when to continue the routine vaccination with other vaccines in order to
achieve appropriate protection against the major infectious diseases of young dogs is included in the
SPC and package leaflet.

As regards the CPV component it could be shown that the maternally derived antibody titres did not
have a negative influence on the active immunity against CPV. This property of the vaccine helps very
young puppies to overcome the so-called “window of susceptibility” or “immunity gap” which is a
dangerous period of time during which maternally derived antibodies have fallen below protective levels
against virulent field strains but are still able to interfere with the efficacy of the vaccination. The very
short onset of immunity (3 days for CPV and 7 days for CDV) is a benefit for those puppies, which do
not have maternally derived antibodies and are therefore fully susceptible for infections with CDV and
CPV.

Additional benefits

As vaccination with Nobivac DP Plus leads to prevention of viral excretion following CDV infection and
following CPV infection, the vaccination will not only prevent dog-to-dog transmission of field virus but
also the transmission to other susceptible in-contact species.

Risk assessment

Quality:

Development, manufacture and control of the active substance and finished product is well described
and ensure a consistent quality of the finished product.

Safety:

The main potential risks are identified as follows:
For the target species and non-target species:

Subcutaneous injection of Nobivac DP Plus induces soft diffuse painless thickening at the injection sites
up to 1 cm, which is normally resolved within 1 to 7 days post vaccination. During or immediately after
vaccination whining and/or scratching at the injection site may occur.

After mixed administration with a leptospirosis vaccine, a transient reduction of white blood cells counts
in circulating blood below 50% of their mean baseline value was observed on D3, 5 and 7 after
vaccination. However, the mixed use of the vaccine with a leptospirosis vaccine is not further advised.

Studies have been carried out in pups of the most sensitive category of target animals, i.e. 4-week-old
SPF pups.

Nobivac DP Plus is restricted to the infection of dogs and other animals of the family Canidae, as well as
members of the family Felidae (e.g. domestic cats) and Procyonidea (e.g. raccoons). Accordingly, a
warning has been included in section 4.5 of the SPC indicating that the vaccine virus may spread to cats
after contact with primary vaccinated dogs or faeces of dogs and maybe also spread to other cats
without the induction of clinical signs.
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Risk for the user:

The risk of accidental self-injection of the vaccine to the user is very low. The consequences of
accidental self-injection are negligible. In addition to it, there are no user safety issues identified.

Risk for the environment:

As regards the assessment in accordance with Directive 2001/18/EC, all points to be considered for a
live recombinant vaccine have been addressed. In respect of the live CPV recombinant vaccine strain
630a, the GMO poses no enhanced risk for target and non-target animals, environment and humans
even though the vaccine virus is transferred via the faeces of a vaccinated dog to another animal.

There are no indications that recombination or reversion to virulence occurs under field conditions.
Therefore, the risk that a hazard occurs is considered as low.

For the CDV component there are no potential risks for the environment since this strain is not shed by
vaccinated animals. The CDV strain is derived from the same seed lineage as the CDV that has been
used for a long period by the company as a live vaccine strain. Environmental problems and reversion
to virulence have not been reported for CDV derived from this lineage. Therefore, the risk that a
hazard occurs is considered as negligible.

Risk management or mitigation measures

Appropriate information has been included in the SPC to inform on the potential risks of this product
relevant to the target animal, user and environment and to provide advice on how to prevent or reduce
these risks. A warning for the contact of cats with recently vaccinated pups or their faeces and
spreading to other cats in alignment with the results of the non-target safety studies is included in the
SPC under section 4.5.

Environmental safety:

The assessment of level of risk for the environment for Nobivac DP Plus can be considered as low.
Second phase evaluation is not considered necessary. The environmental risk assessment in
accordance with the principles of Annex II of Directive 2001/18/EC is considered low.

Evaluation of the benefit-risk balance

Based on the available date, the CVMP concludes that the benefit-risk balance is positive.

Conclusion

Based on the original and complementary data presented on quality, safety and efficacy the Committee
for Medicinal Products for Veterinary Use (CVMP) concluded that the application for Nobivac DP Plus is
approvable since these data satisfy the requirements for an authorisation set out in the legislation
(Regulation (EC) No 726/2004 in conjunction with Directive 2001/82/EC).

The CVMP considers that the benefit-risk balance is positive and, therefore, recommends the granting
of the marketing authorisation for the above mentioned veterinary medicinal product.
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Summary of the Risk Assessment and Risk Management Plan
for

Licence Application DIR 202

Decision

The Gene Technology Regulator (the Regulator) has decided to issue a licence for import, transport, storage
and disposal for the commercial supply of a live attenuated vaccine containing canine distemper virus (CDV)
and a genetically modified (GM) canine parvovirus (CPV) (Nobivac Puppy DP Plus) for dogs. These activities

are classified as Dealings involving the Intentional Release (DIR) of genetically modified organisms into the
Australian environment under the Gene Technology Act 2000.

Before the vaccine containing a GM component can be used, Intervet Australia Pty Ltd must also obtain
regulatory approval from the Australian Pesticide and Veterinary Medicines Authority (APVMA). The
APVMA administers the Agricultural and Veterinary Chemicals Code Act 1994 (the Agvet Code) to regulate
agricultural and veterinary chemical products, including veterinary vaccines. For commercial products, the
standard form of approval is through registration. The APVMA can impose conditions on the use of
veterinary products via registrations and permits.

The Regulator has prepared a Risk Assessment and Risk Management Plan (RARMP) for this application,
which concludes that the proposed supply of the GM vaccine poses negligible risks to human health and
safety and negligible risks to the environment. Licence conditions have been imposed for the proposed

supply.

The application

Application number

DIR-202

Applicant

Intervet Australia Pty Ltd

Project title

Commercial supply of a live attenuated vaccine containing canine distemper
virus and a genetically modified canine parvovirus (Nobivac Puppy DP Plus) for
dogs!

Parent organism

Canine parvovirus type 2 (CPV-2)

Introduced gene and
modified trait

Introduction of a wild type CPV-2c capsid into the attenuated CPV 154 strain,
resulting in an attenuated live vaccine that does not cause severe disease in
dogs.

Previous releases

The GM vaccine has not been previously approved for release in Australia

Current approvals

The GM vaccine is currently approved for use in 36 countries by the European
Medicines Agency and the Philippines Federal Drug Administration.

Proposed locations

Australia-wide

Primary purpose

Commercial supply of the GM vaccine against CDV and CPV-2 in dogs.

! The title for the licence application submitted by Intervet Australia Pty Ltd is “Nobivac Puppy DP Plus Live Vaccine”.
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Risk assessment

The risk assessment process considers how the genetic modification and activities conducted with the GM
vaccine in the context of import, transport, storage and disposal might lead to harm to people or the
environment. Risks are characterised in relation to both the seriousness and likelihood of harm, taking into
account information in the application, relevant previous approvals, current scientific knowledge and
advice received from a wide range of experts, agencies and authorities consulted on the preparation of the
RARMP. Both the short- and long-term risks were considered.

Credible pathways to potential harm that were considered include; the potential exposure of people to the
GMO; the potential exposure of animals to the GMO; and the potential for the GMO to recombine with
other similar viruses. The potential for the GMO to be released into the environment and its effects were
also considered.

The risk assessment concludes that risks to the health and safety of people are negligible and the risks to
the environment from the proposed supply of this vaccine are negligible. Specific risk treatment measures
are included in the licence to maintain the risk context.

The principal reasons for the conclusion of negligible risks associated with import, transport, storage and
disposal of the GMO are:

e The GMO has a limited host range, is attenuated and unlikely to cause disease in dogs or other
susceptible mammalian species;

e Canine parvovirus does not cause disease in humans or animals other than dogs, except for some
susceptible mammalian carnivore species including big cats;

o The likelihood of accidental exposure to the GMO by people and the environment would be
minimised due to well-established transport, storage and disposal procedures that are regulated by
each State and Territory; and local councils;

e The GMO would be imported under a Department of Agriculture, Fisheries and Forestry (DAFF)
import permit, that requires specific import conditions to manage biosecurity risks;

e The GMO would need to be registered with the APVMA, who would impose conditions on the use,
transport, storage and disposal of the vaccine; and

e Recombination of the GMO with another parvoviruses is possible but since the vaccine contains
genetic material from CPV-2 similar to that circulating in Australia, similar genetic material would
already be present in the environment.

Risk management

Risk management is used to protect the health and safety of people and to protect the environment by
controlling or mitigating risk. The risk management plan evaluates and treats identified risks and considers
general risk management measures. The risk management plan is given effect through licence conditions.

The risk management plan concludes the negligible risks can be managed to protect the health and safety
of people and the environment. The risk of recombination leading to novel CPV-2 strains was assessed as
negligible given the risk context in which the dealings would be conducted which includes APVMA
registration. To maintain critical aspects of the risk context, a condition requiring the licence holder to
advise end users of the vaccine to only vaccinate healthy dogs, and to follow recommended vaccination
schedule is included in the licence.

General conditions were also included in the licence to ensure that there is ongoing oversight of the GM
vaccine. Conditions were included requiring the applicant to report any new information obtained after
release of the GMO to allow the collection of information to verify the findings of the RARMP. Post-market
surveillance of veterinary vaccines is carried out in an ongoing capacity by State and Territories. The licence
also contains a number of general conditions relating to ongoing licence holder suitability, auditing and
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monitoring, and other reporting requirements, which include an obligation to report any unintended
effects.

Summary
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Chapter1 Risk assessment context

Section 1 Background

1. An application has been made under the Gene Technology Act 2000 (the Act) for Dealings involving
the Intentional Release (DIR) of genetically modified organisms (GMOs) into the Australian environment.

2. The Act and the Gene Technology Regulations 2001 (the Regulations), together with
corresponding State and Territory legislation, comprise Australia’s national regulatory system for gene
technology. Its objective is to protect the health and safety of people, and to protect the environment,
by identifying risks posed by or as a result of gene technology, and by managing those risks through
regulating certain dealings with GMOs.

3. Section 50 of the Act requires that the Gene Technology Regulator (the Regulator) must prepare a
Risk Assessment and Risk Management Plan (RARMP) in response to an application for release of GMOs
into the Australian environment. Sections 50, 50A and 51 of the Act and sections 9 and 10 of the
Regulations outline the matters which the Regulator must take into account and who must be consulted
when preparing the RARMP.

4. The Risk Analysis Framework (RAF) (OGTR, 2013) explains the Regulator's approach to the
preparation of RARMPs in accordance with the Act and the Regulations. The Regulator has also
developed operational policies and guidelines that are relevant to DIR licences. These documents are
available from the Office of the Gene Technology Regulator (OGTR website).

5. Figure 1 shows the information that is considered, within the regulatory framework above, in
establishing the risk assessment context. This information is specific for each application. Risks to the
health and safety of people or the environment posed by the proposed supply are assessed within this
context. Chapter 1 describes the risk assessment context for this application.

RISK ASSESSMENT CONTEXT

The GMO Proposed GMO dealings
Modified genes Activities
Novel traits Limits

Controls
Parent organism (comparator)
Origin and taxonomy Previous releases
Cultivation and use Australian approvals
Biology International approvals

Receiving environment

Environmental conditions: abiotic and biotic factors
Production practices

Related organisms

Similar genes and proteins

Figure 1. Summary of parameters used to establish the risk assessment context, within the legislative
requirements, operational policies and guidelines of the OGTR and the RAF.

6. Since this application is for commercial purposes, it does not meet the criteria for a limited and
controlled release application under section 50A of the Act. Therefore, under section 50(3) of the Act,
the Regulator was required to seek advice from prescribed experts, agencies and authorities on matters
relevant to the preparation of the RARMP. This first round of consultation included the Gene Technology
Technical Advisory Committee (GTTAC), State and Territory Governments, Australian Government
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authorities and agencies prescribed in the Regulations and the Minister for the Environment. A summary
of issues contained in submissions received is provided in Appendix A.

7. Section 52 of the Act requires the Regulator to seek comment on the RARMP from the experts,
agencies and authorities outlined above, as well as the public through a second round of consultation.
Advice from the prescribed experts, agencies and authorities in the second round of consultation, and
how it was taken into account, is summarised in Appendix B. No submissions were received from the
public.

1.1 Interface with other regulatory schemes

8. Gene technology legislation operates in conjunction with other regulatory schemes in Australia.
The GMOs and any proposed dealings conducted under a licence issued by the Regulator may also be
subject to regulation by other Australian government agencies that regulate GMOs or GM products,
including the Australian Pesticides and Veterinary Medicines Authority (APVMA) and the Department of
Agriculture, Fisheries and Forestry (DAFF). Proposed dealings may also be subject to the operation of
State legislation declaring areas to be GM, GM free, or both, for marketing purposes.

9. The APVMA provides a national registration and permit scheme for agricultural and veterinary
chemical products. It administers the provisions of the Agricultural and Veterinary Chemicals Code Act
1994 (AgVet Code). For registration, the APVMA assesses whether a new veterinary vaccine meets the
criteria set out in the AgVet Code before it is registered in the Register of Agricultural and Veterinary
Chemical Products. A new veterinary vaccine that is not registered may be legally used for animal trials
by obtaining a permit from the APVMA.

10. As part of the registration process, the APVMA must first approve the new active constituent; and
then assess the quality, safety and efficacy of the vaccine. Quality aspects could include batch-to-batch
consistency in vaccine composition, purity and potency. The product must also be manufactured in
premises that comply with Good Manufacturing Practice (GMP), which is also audited by the APVMA.
Safety aspects include the toxicological profile of the vaccine and its residues, including metabolites and
degradation products. The APVMA approves the label, which includes instructions for the handling,
storing and directions for supply of veterinary vaccines to ensure safe use. The APVMA would also carry
out an environmental risk assessment to minimise environmental risks. The APVMA may also impose
conditions on a permit for the supply of veterinary vaccines for research purposes. The States and
Territories are responsible for the enforcement of the conditions associated with an APVMA registration
and carry out post-market surveillance.

11. To avoid duplication of regulatory oversight, risks that have been considered by other regulatory
agencies would not be re-assessed by the Regulator.

12.  For the commercial supply of a GM veterinary vaccine, dealings regulated under the Act include
the import, transport, storage and disposal of GMOs. The Regulator has assessed risks to people as a
consequence of conducting these activities and risks from persistence of the GMO in the environment.

Section2  The proposed dealings

13.  Canine parvovirus type 2 (CPV, or CPV-2) or Protoparvovirus carnivoran 1 is a viral gastrointestinal
infection, which is highly infectious and causes severe infection in dogs between 6 weeks and 6 months
of age (Miranda and Thompson, 2016). There are three described antigenic variants of CPV-2, (CPV-2a,
CPV-2b and CPV-2c), with varied prevalence around the globe (Miranda and Thompson, 2016). The most
prevalent antigenic variants detected in Australia are CPV-2a and CPV-2b, however CPV-2c has been
detected in Australia since 2015 (Woolford et al., 2017). CPV-2 is transmitted by faecal to oral contact
and is shed primarily in the faeces of infected dogs (Ogbu et al., 2017). Clinical symptoms occur 3 to 7
days after infection and present in two major clinical manifestations: gastroenteritis or myocarditis
(Ogbu et al., 2017; Rabbani et al., 2021). Both clinical forms can be fatal. There are currently 21 non-GM
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live attenuated CPV-2 vaccines that are registered for use in Australia (APVMA PubCRIS database). These
vaccines consist of attenuated strains of CPV-2.

14. Intervet Australia Pty Ltd (Intervet) is seeking authorisation for the commercial supply of a vaccine
containing attenuated canine distemper virus (CDV) and genetically modified (GM) CPV-2 (known as
Nobivac DP Puppy Plus) to prevent canine distemper disease and CPV disease in dogs Australia-wide.

15.  For the ongoing commercial supply of the GM vaccine, the dealings assessed by the Regulator are
to:

(a) import the GMO;
(b) transport the GMO;
(c) dispose of the GMO;

and possession (including storage), supply or use of the GMO for the purposes of, or in the course of, any
of the above.

2.1 Details of the proposed dealings

16. The vaccine, including the GM CPV-2 component, would be manufactured overseas in Good
Manufacturing Practices (GMP) licensed sites and imported into Australia under an import permit from
DAFF. The product would need to be registered through the APVMA before commercial use. As
mentioned in Section 1.1, the APYMA would also approve the labels for the GM vaccine, which would
contain instructions for the handling, storing and directions for supply to ensure safe use.

17. The vaccine would be transported to Schedule 4 licensed warehouses (prescription only medicines
and prescription animal remedies, Therapeutic Goods (Poisons Standard — October 2023) Instrument
2023). The vaccine is freeze-dried in rubber stoppered vials with aluminium caps. The vial is contained
within a product carton containing one vial and enough solvent to make up one dose. Cartons will be
labelled with an approved APVMA label indicating the contents of the vial and an accompanying leaflet
with instructions for use, storage and disposal. The label does not indicate that this vaccine contains a
GM component but as part as the constituent statements, the label indicates that each dose contains a
live attenuated canine distemper virus and a live recombinant canine parvovirus strain 630a.

18. The vaccine would be administered to dogs in the normal course of vaccination schedules,
between 4 and 6 weeks of age. At this age, most young dogs are still with a breeder and are kept isolated
to limit exposure to diseases. During vaccination periods, veterinarians also advise that dogs are kept
indoors until the vaccines have been effective and to limit exposure between animals and the
environment. The vaccine may also be used in outbreak areas to break the chain of transmission of wild-
type CPV-2.

19. The applicant has stated that the vaccine would be used as per an approved APVMA registration.

20. Administration of the vaccine will occur via subcutaneous injection into the scruff of the neck by
trained veterinarians. The applicant proposes to register this method of administration with the APVMA.

21. All residual vaccine and associated waste which has come in to contact with the vaccine (such as
syringes and vials) would be discarded in veterinary clinics in accordance with State/Territory, local
council and Environmental Protection Agency (EPA) requirements, and conditions imposed by the
APVMA registration of the GMO. These requirements and guidelines all aim to limit the exposure of
other people or animals to the waste.

Section 3 Parent organism

22. The vaccine contains attenuated CDV and GM CPV-2. This assessment only focuses on the GM
component of this vaccine. The GM CPV-2 (CPV-630a) is derived from an attenuated CPV-2 strain,
currently used as a vaccine (CPV-154), which was originally isolated in the United Kingdom in 1980
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(Churchill, 1987). CPV-2 is a member of the Parvoviridae family, Protoparvovirus genus and is also known
as Protoparvovirus carnivoran 1 (Decaro et al., 2020; Singh et al., 2021). The characteristics of the parent
organism provide a baseline for comparing the potential for harm from dealings with the GM vaccine. As
such, the relevant biological properties of CPV-2 will be discussed here.

3.1 Pathology

23. CPV-2is a highly contagious viral enteric pathogen that causes haemorrhagic enteritis and
myocarditis in dogs. It presents in two major clinical forms, depending on the age of the affected dog; i)
dogs of any age develop gastroenteritis with vomiting and diarrhea and ii) puppies less than 3 months
old develop myocarditis with potential heart failure (Decaro and Buonavoglia, 2012; Ogbu et al., 2017;
Rabbani et al., 2021). Clinical signs generally appear between 3-7 days following exposure (Rabbani et al.,
2021). The clinical course of the disease is highly variable, depending on age, infectious dose, immune-
status and the presence of maternally derived antibodies, with more severe disease observed in dogs
less than 6 months old or immune-compromised dogs (Ogbu et al., 2017; Rabbani et al., 2021). CPV
disease is often fatal in dogs less than 6 months old and has killed puppies in as little as two days
following clinical manifestation (Ogbu et al., 2017; Rabbani et al., 2021).

24. Typical clinical signs of the gastroenteritis form of the disease include loss of appetite, depression,
vomiting, bloody diarrhea, anaemia, dehydration and fever (Ogbu et al., 2017; Rabbani et al., 2021;
Tuteja et al., 2022). Estimated mortality rate ranges from 25-35% in dogs less than 12 months old but can
reach 91% without treatment, while in adult dogs the rate is typically less than 1% (Ling et al., 2012).
Clinical signs of the myocarditis form include cold extremities, gasping respiration, abdominal swelling or
sudden death in puppies between 2 and 16 weeks of age, with a mortality rate between 20-100%
(Meunier et al., 1984; Decaro and Buonavoglia, 2012; Rabbani et al., 2021).

25. CPV-2 infection may also present with marked haematological changes that can result in transient
immunosuppression and reduction in white blood cells, and can be a predictor of disease prognosis
(Ogbu et al., 2017). Death resulting from CPV-2 induced immune suppression is largely due to co-
infection with other pathogens (Alves et al., 2020).

3.2 Structure and genomic organisation

26. CPV-2 has a single-stranded DNA genome approximately 5,200 base pairs (bp) in length. The
genome contains two open reading frames (ORFs), the first encoding two non-structural proteins (NS1
and NS2) and the second encodes three structural proteins (VP1, VP2, and VP3) (Decaro and
Buonavoglia, 2012; Rabbani et al., 2021). The VP1 and VP2 proteins make up the viral capsid ina 1:11
ratio to form a 60-subunit spherical capsid (Figure 2) approximately 25 nm in size (Decaro and
Buonavoglia, 2012; Tuteja et al., 2022). VP3 is derived from VP2 via proteolytic cleavage and is only
present in complete virions (Rabbani et al., 2021).
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Figure 2.  Structure and genome of CPV-2. Single stranded DNA is contained within a nucleocapsid made
up of VP1 and VP2 subunits, VP3 not depicted as it is produced post-translationally. The CPV-2 genome
encodes non-structural (NS) proteins and structural proteins (VP) that comprise the capsid (Tuteja et al.,
2022).

27. The CPV-2 capsid is made up of 60 structural protein subunits, VP1 (5-6 subunits) and VP2 (54-55
subunits). VP1 and VP2 are encoded within the same ORF and produced by alternative splicing of the
viral mRNAs (Miranda and Thompson, 2016), with VP3 produced by proteolytic cleavage of VP2 within
host cells. VP2 encodes the capsid proteins that make up the so-called three spike region on the capsid
surface (Miranda and Thompson, 2016; Vannamahaxay and Chuammitri, 2017). Small sequence changes
in VP2 produce the antigenic variation that defines the CPV-2 variants that have emerged since 1970;
CPV-2a, CPV-2b and CPV-2c (Vannamahaxay and Chuammitri, 2017).

3.3 Viral infection and replication

28. CPV-2 targets rapidly dividing cells, such as intestinal crypts, lymphoid organs, or myocardial cells
in neonatal or very young puppies. Early replication occurs mostly in the lymphatic system and spread by
infected leukocytes to crypt epithelia in the small intestine (Decaro and Buonavoglia, 2012). Infection of
intestinal cells typically coincides with symptomatic onset and viral shedding in the faeces. Infected
intestinal crypt cells impairs cells turnover, leading to necrosis and villi collapse and causing
haemorrhagic diarrhea (Ogbu et al., 2017).

29. Cells are infected by VP2 binding to the canine transferrin receptor type-1 which facilitates cell
entry. Inside the cell, the capsid breaks down and the virus is released into the cytosol then transported
to the cell nucleus by a nuclear localisation signal encoded within VP1 (Mattola et al., 2021; Tuteja et al.,
2022). In the cell nucleus, the virus replicates using host cell machinery and is encapsidated within newly
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assembled capsid proteins (Mattola et al., 2021). Replicated virions leave the cell by lysis, leading to
necrosis of infected cells (Ogbu et al., 2017; Mattola et al., 2021; Tuteja et al., 2022).

3.4 Variants and potential for recombination of CPV-2

30. CPV-2is thought to have evolved from the highly similar Feline Panleukopenia Virus (FPV), which
readily infects felines and causes similar symptoms (Ogbu et al., 2017; Rabbani et al., 2021). The first
circulating CPV-2 identified shares a high level of sequence similarity to FPV but has an altered host
range to canines. The first antigenic variant of CPV-2, CPV-2a, emerged almost a decade after CPV-2 was
initially identified and regained the ability to infect felines (Ogbu et al., 2017). CPV-2a contains 5-6 amino
acid changes within the VP2 protein compared with CPV-2, three of which allow replication in cats
(Miranda and Thompson, 2016). CPV-2b and CPV-2c, detected in 1984 and 2000 respectively, are most
similar to CPV-2a but contain different amino acids at residue 426 (Miranda and Thompson, 2016;
Vannamahaxay and Chuammitri, 2017). CPV-2a contains asparagine, CPV-2b contains aspartic acid and
CPV-2c contains glutamic acid at residue 426 which is a major antigenic site (Figure 3) (Miranda and
Thompson, 2016; Vannamahaxay and Chuammitri, 2017). Different isolates of CPV-2 are named based
on the amino acid differences within the antigenic site of VP2, however there is documented additional
sequence variation within each strain (Kwan et al., 2021).

B CPV-2a CPV-2b CPV-2c
N426 | D426 E426

Residue 426

PDB: 2CAS

Figure 3. Amino acid variations in CPV-2 capsid protein VP2. (A) VP2 structure, residue 426 is shown in
red with surrounding amino acids shown in green. Enlarged inset shows residue 426. (B) VP2 capsid
protein is made up of eight-stranded antiparallel 8 barrels (red), a helices (blue) and loops (green). G37 is
the N-terminal and Y584 is the C-terminal. Enlarged insets show the structural differences from amino
acid variations between CPV-2a, CPV-2b and CPV-2c of residue 426 (N=asparagine, D=aspartic acid,
E=glutamic acid). Sequence information obtained from PDB accession number 2CAS (Vannamahaxay and
Chuammitri, 2017).

31. Recombination requires a cell to be simultaneously co-infected by two viruses, which is not
commonly reported but has been shown to occur for CPV-2 and other parvoviruses (Decaro et al., 2007;
Mochizuki et al., 2008). Instances of recombination between wild-type variants CPV-2a and CPV-2c has
been observed (Pérez et al., 2014), as has recombination between wild type strains and vaccine strains
(Mochizuki et al., 2008). However, under field conditions there is a limited temporal window for a dog to
be exposed to multiple CPV-2 strains, reducing the likelihood of recombination events.
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32. Genetic analysis suggests that some recombination occurs in the field between Feline
Panleukopenia Virus and CPV-2, and may be a mechanism to alter host range (Kwan et al., 2021),
however recombination between parvoviruses resulting in altered host range is rarely reported.

33. Reversion to virulence of modified live virus CPV-2 vaccine strains has been theorised, however
numerous studies have failed to demonstrate that this occurs (Churchill, 1987; Decaro et al., 2007;
Sehata et al., 2017; Pearce et al., 2023).

3.5 Epidemiology
3.5.1 Host range and transmissibility

34. Canines are the primary host for CPV-2. Puppies less than 6 months of age are most susceptible to
CPV-2 (Ogbu et al., 2017; Tuteja et al., 2022). Natural infection with CPV-2 has also been observed in
coyotes, raccoons, foxes, wolves, honey badgers, cheetahs, African wild cats and Siberian tigers (Ogbu et
al., 2017).

35. CPV-2is not known to infect humans, other non-canid or non-felid vertebrates or other organisms
including invertebrates, plants, microorganisms and aquatic organisms.

36. CPV-2is mainly transmitted from infected to susceptible hosts through oral routes by direct
contact between dogs, or indirect contact with surfaces contaminated with infected faeces (Ogbu et al.,
2017; Rabbani et al., 2021). The infectious dose of CPV-2 for a naive dog is, on average, 1000 viral
particles (Nandi and Kumar, 2010). CPV-2 infection can be detected using numerous molecular and
biochemistry methods, including polymerase chain reaction (PCR) in stool samples and enzyme-linked
immunosorbent assay (ELISA) or hemagglutination assay (HA) in blood and plasma (Ogbu et al., 2017;
Tuteja et al., 2022).

37. CPV-2can be indirectly transmitted between dogs through contaminated indoor or outdoor
surfaces, shoes, clothing and food bowls (Ogbu et al., 2017; Rabbani et al., 2021). CPV-2 is highly stable in
the environment at ambient temperatures, resistant to desiccation, and can persist in the environment
for up to 7 months (Gordon and Angrick, 1986; McGaving, 1987).

3.5.2 Bio-distribution and shedding

38. CPV-2 primarily targets mitotically active cells for replication. Cells in the pharynx, gastroenteric
associated lymphoid tissues and lymphocytes are among the first cells targeted by the virus, which
facilitate dissemination into the blood stream (Ogbu et al., 2017; Tuteja et al., 2022). Once in the blood
stream, the virus preferentially invades rapidly dividing cells in the bone marrow, intestines and, in very
young puppies, myocardial cells (Ogbu et al., 2017; Rabbani et al., 2021), however, CPV-2 has been
detected in all tissues, including the brain (Decaro and Buonavoglia, 2012).

39. CPV-2shedding begins 3-7 days after infection, coinciding with the onset of symptoms (Ogbu et
al., 2017; Rabbani et al., 2021). CPV-2 can be shed in faeces for up to 54 days post infection (Decaro et
al., 2005b), usually peaking at up to 35 million viral particles being shed during the two weeks following
exposure (Nandi and Kumar, 2010).

40. CPV-2 can persist in the environment for up to 7 months, if protected from light (Gordon and
Angrick, 1986).

3.5.3 Prevalence

41. CPV-2is considered endemic in Australia with an estimated 20,000 cases per year (Kelman et al.,
2020). Historically, only CPV-2a and CPV-2b circulated in Australia, however CPV-2c has been detected in

Australia since 2015 (Woolford et al., 2017). There is evidence that the predominant circulating strain is
CPV-2b (Kwan et al., 2021).
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3.5.4 Controls and other vaccines currently available

42. Vaccination and isolation are the main methods used to control CPV-2 (Miranda and Thompson,
2016; Decaro et al., 2020; Tuteja et al., 2022). There are three main types of CPV-2 vaccines used
worldwide; inactivated CPV-2, live attenuated CPV-2 and recombinant CPV-2. Inactivated vaccines are
the least used type due to a higher rate of immunisation failure than live attenuated or recombinant
vaccines, and are primarily recommended for immunocompromised dogs (Decaro et al., 2020). There are
currently two inactivated and 21 attenuated live CPV-2 vaccines, including CPV-154, approved for use in
Australia (APVMA PubCRIS database). Live virus CPV-2 vaccines are typically recommended from 6 to 8
weeks of age.

43. Live attenuated CPV-2 vaccines have been shown to result in a drop of white blood cells counts,
but to a much lesser extent than wild type CPV-2 (Day et al., 2016; Pearce et al., 2023).
Immunocompromised dogs vaccinated with live attenuated CPV-2 vaccines show a comparable vaccine
response to healthy dogs, with an elevated incidence of mild vaccine associated adverse events
(Bergmann et al., 2020, 2021).

44. Like many vaccine strains of CPV-2, CPV-154 was derived from a virulent field isolate in Britain in
1987, attenuated by serial passages in cell culture (Churchill, 1987). Attenuated live CPV vaccines are the
most commonly used worldwide, usually containing attenuated CPV-2 and CPV-2b.

45.  Attenuated live vaccines have demonstrated a high level of immunisation and a long duration of
immunity (Decaro et al., 2020; Dall’Ara et al., 2023a; Dall’Ara et al., 2023b). Natural CPV-2 infection or
successful immunisation produces a robust sterilising immunity, with subsequent exposure to CPV-2 or
CPV-2 vaccines, in the form of boosters, resulting in no viremia or viral shedding (Decaro et al., 2020;
Rabbani et al., 2021).

46. The sterilising immunity produced by natural infection or vaccines generally shows protective
cross-reactivity against different strains of CPV-2. CPV-154, based on CPV-2, has a demonstrated efficacy
against CPV-2a, CPV-2b and CPV-2c (Spibey et al., 2008), however other studies have shown that the
virus neutralising titres are lower in dogs vaccinated with CPV-2 based vaccines rather than vaccines
based on later variants (CPV-2a, CPV-2b or CPV-2c) (Decaro et al., 2020).

47. A major impediment to successful vaccination against CPV-2 is the presence of maternally derived
antibodies in young puppies which can neutralise CPV-2 vaccines. These antibodies are inefficiently
carried across the placenta and provide some protection against CPV-2 infection, depending on the titre
of antibodies present (Decaro et al., 2005a). Maternal antibody titre in puppies declines over time and is
depleted by 15 weeks of age at the latest (Decaro et al., 2020). Sufficient titres of maternal antibodies in
puppies can neutralise vaccine strains of CPV-2 prior to seroconversion, interfering with effective
immunisation (Decaro et al., 2005a; Decaro et al., 2020). Maternally derived antibodies are thought to be
a major cause of immunisation failure against CPV-2, contributing to a so-called “immunity gap” where
maternal antibodies provide insufficient protection against infection, but the maternal antibodies are
sufficient to impact on vaccine efficacy (Decaro et al., 2005a; Decaro et al., 2020). Vaccination protocols
recommend re-vaccinating puppies at 2-4 week intervals (2-3 doses total by 16 weeks) to ensure
adequate opportunities for vaccines to effectively overcome this immunity gap.

3.5.5 Stability and decontamination methods

48. As asmall, non-enveloped DNA virus, CPV-2 is highly stable and resistant to many disinfectants
and environmental conditions (McGaving, 1987). The most effective method of decontamination is 30
minutes exposure to bleach (sodium hypochlorite) concentrations greater than 0.37% (Cavalli et al.,
2018). Organic materials, such as soil, blood or faeces, interfere substantially with effective
decontamination of CPV-2. Therefore effective decontamination is best achieved by cleaning surfaces
prior to treatment with bleach (Cavalli et al., 2018).

49. CPV-2 remains viable at a range of temperatures. At 100°C, CPV-2 is completely inactivated within
2 minutes, but viable CPV-2 can still be recovered after 7 hours at 80°C and after 3 days at 56°C
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(McGaving, 1987). At room temperature (20-25°C), CPV-2 can persist for at least 6 months under
laboratory conditions (McGaving, 1987) and between 5 and 7 months in the environment, depending on
light exposure (Gordon and Angrick, 1986).

Section4  The GM vaccine - nature and effect of the genetic modification

4.1 The genetic modifications

50. The parent strain (CPV-154) is a vaccine strain derived from a field isolate of a CPV-2 outbreak in
Britain in 1980 (Churchill, 1987). The field isolate strain was passaged in cell lines to attenuate the strain,
generating CPV-154.

51. Some information about the construction and testing of the GMO has been declared Confidential
Commercial Information (CCI) under Section 185 of the Act. Under Section 187 of the Act, this
information must not be disclosed except where it is made available to the Commonwealth or a
Commonwealth Authority, a State agency of the Gene Technology Technical Advisory Committee in the
course of carrying our their duties or functions under the Act or under corresponding State law.

52. The GMO (CPV-630a) is a recombinant live vaccine based on CPV-154 and aims to induce an
immune reponse against multiple strains of CPV-2 in the presence or absence of maternally derived
antibodies. The vaccine strain, called CPV-630a, was constructed as a plasmid in a multistep process to
replace the CPV-154 capsid with the capsid from a circulating CPV-2c strain. The CPV-2c capsid has been
further modified with two amino acid substitutions present in the CPV-154 capsid that are thought to
attenuate the virus (Pearce et al., 2023). The mechanism of attenuation has not been characterised.

53. Compared with CPV-154, the GMO contains the same non-structural protein sequences as the
parent strain with an attenuated CPV-2c capsid sequence. It is expected that the modification in the GM
CPV-630a strain will generate a robust immune response to all currently circulating CPV-2 strains in dogs
inoculated with the GM vaccine.

4.2 Characterisation of the GMO
4.2.1 Growth kinetics and virulence

54. Attenuated CPV-2 strains have been shown to replicate in intestinal mucosa and be shed in the
faeces for up to four weeks post vaccination (Decaro et al., 2007; Decaro et al., 2020). CPV-154 is shed
from vaccinated dogs for up to two weeks post vaccination, usually correlating with clearance of the
vaccine (Churchill, 1987; Decaro et al., 2014).

55. No significant difference was observed in the growth kinetics between the GMO and the CPV-154
parent strain in vivo. Rectal swabs from inoculated puppies demonstrated that CPV-630a is shed in
faeces for up to two weeks post administration, from 2-6 days post administration, (Pearce et al., 2023),
comparable with the parent CPV-154 strain (Churchill, 1987), suggesting that there is no difference in the
growth between the parent strain and the GMO.

56. Puppies and kittens inoculated with the GMO show a transient drop in white blood cell counts
between day 3 and 6 post vaccination (Pearce et al., 2023).

57. The GMO was shown to be attenuated as puppies inoculated with the GMO showed no clinical
symptoms of CPV disease and maintained expected body weight increases (Pearce et al., 2023). In the
same study, vaccinated and unvaccinated puppies were challenged with wild type CPV-2c three days
post vaccination. All vaccinated puppies exhibited no clinical signs of disease while all unvaccinated
puppies showed symptoms of CPV disease from four days after CPV-2c challenge without recovery
(Pearce et al., 2023). Similar experiments with the full vaccine (containing CPV-630a and attenuated CDV)
showed similar results with no increased virulence resulting from vaccinating puppies with two other
commercially available live viral vaccine strains (Pearce et al., 2023).
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58. To meet the requirements set out in the European Pharmacopeia Monograph 0964 - Vaccines for
Veterinary Use — Canine parvovirus vaccine (live), an overdose study with the GMO was performed
(Pearce et al., 2023). Puppies vaccinated with a 10x overdose of the full vaccine (CPV-630a and
attenuated CDV) showed no clinical symptoms of CPV disease and no serious adverse reactions. Some
puppies had a local reaction at the injection site that resolved without intervention within 3 days (Pearce
et al.,, 2023).

4.2.2 Bio-distribution, shedding and transmission

59. As mentioned above, the GMO DNA is mainly detected in rectal swabs, resulting from the high
level of CPV-2 replication in intestinal tissue. In studies where puppies are vaccinated with the GMO
subcutaneously, viral DNA is detected in rectal swabs from 2 days after vaccination, showing that the
GMO has a similar tropism to the parent organism (Pearce et al., 2023).

60. The GMO was administered to kittens subcutaneously and via the oronasal route to determine the
capacity of the GMO to infect non-target hosts (Pearce et al., 2023). Five sentinel kittens were also
housed with the vaccinated kittens to determine whether the shed vaccine could naturally infect naive
kittens. Vaccinated kittens showed no clinical symptoms of disease throughout the study and most
vaccinated kittens shed the vaccine between day 3 and 5 post vaccination (Pearce et al., 2023). Vaccine
shedding was detected in one sentinel kitten 11 days post vaccination, suggesting that sufficient viral
vaccine is shed to be transmitted between animals.

61. The GMO was administered subcutaneously to ferrets, who showed no sign of clinical CPV disease,
no adverse reaction to the GMO and no shedding of the GMO was detected in faeces, serum or tissues.
Sentinel ferrets housed with vaccinated ferrets remained seronegative to CPV by day 21 after
vaccination, indicating that infective viral shedding was either limited or absent. Similar results were
obtained in studies using mice and chickens.

4.2.3 Phenotypic and genomic stability

62. To meet requirements set out in the European Pharmacopeia Monograph 0964- Vaccines for
Veterinary Use — Canine parvovirus vaccine (live), a reversion to virulence study was carried out in
puppies. CPV-630a was administered to the first group of puppies subcutaneously. Faecal samples were
collected for 2-6 days post administration to re-isolate CPV-630a, which was then administered to a
subsequent group of puppies by the oronasal route. The GMO was passaged in this way 5 times. No
clinical signs of disease and no reversion to virulence was observed in this study. In virus isolated from
the final group of puppies, no sequence differences were observed from CPV-630a.

63. The parent strain, CPV-154, has not demonstrated reversion to virulence in the three decades that
it has been in use (Decaro et al., 2020). The applicant has performed two reversion-to-virulence studies
using CPV-154, one with seven serial passages and one with three serial passages. In both studies, CPV-
154 showed no reversion to virulence, suggesting that the parent strain is genetically stable.

4.2.4 Efficacy

64. The efficacy of the GMO in protecting dogs from CPV disease has been assessed in naive puppies
and in puppies with high levels of maternal antibodies (Pearce et al., 2023).

65. Inthe naive puppies challenged with wild type CPV-2c three days after vaccination with CPV-6303,
no clinical manifestation of CPV disease was observed, while all unvaccinated control puppies developed
clinical CPV disease (Pearce et al., 2023). Serological analysis showed that vaccinated puppies developed
antibodies against CPV-2 three days after vaccination, with very high antibody levels developed by day 6.
In contrast, unvaccinated puppies did not develop antibodies until day 5-6 after the wild type CPV-2c
challenge, at which point disease progression was severe (Rabbani et al., 2021; Pearce et al., 2023).

66. In puppies with maternally derived antibodies, puppies were vaccinated with CPV-630a at
approximately 4 weeks of age (Pearce et al., 2023). All vaccinated puppies produced high levels of CPV-2
antibodies between 8 and 51 days post vaccination, while unvaccinated control puppies showed a
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decline in maternal antibodies over the same period (Pearce et al., 2023). Subsequent challenge with
wild type CPV-2 was not assessed in this study.

4.2.5 Manufacture of the GMO and quality testing

67. The GMO will be manufactured overseas under Good Laboratory Practices consistent the
requirements in European Pharmacopeia Monograph 0964- Vaccines for Veterinary Use — Canine
parvovirus vaccine (live).

68. The presence of residual plasmid in the final vaccine product is within acceptable limits as defined
by the World Health Organisation (WHO) and the Food and Drug Administration (FDA) of less than 10
nanograms (ng) per dose (Vernay et al., 2019; Zheng et al., 2019).

4.2.6 Decontamination of the GMO

69. Methods to decontaminate CPV-2, which have been described in Section 3.5.5, would also be
effective against the GMO.

70. The applicant performed decontamination studies using formaldehyde fumigation (6 hours with a
minimum of 3000 ppm) to validate that this method can be used to decontaminate rooms housing
animals vaccinated with CPV-630a. Rooms that had housed vaccinated puppies for five days were
cleaned then fumigated with formaldehyde over two consecutive fumigation cycles. Naive dogs were
introduced to the rooms after the formaldehyde was measured at safe levels. Blood samples, rectal
swabs and faecal samples were all negative for CPV-630a or CPV antibodies in samples collected on day 7
and day 21. This study shows that CPV-630a can be decontaminated using this decontamination method.

71. Additional decontamination studies using common cleaning agents Virkon S® and Presept™ found
that these cleaning agents were insufficient for decontaminating CPV-630a.

Section 5 The receiving environment

72. The receiving environment forms part of the context for assessing risks associated with dealings
with GM vaccine (OGTR, 2013). It informs the consideration of potential exposure pathways, including
the likelihood of the GMO spreading or persisting outside the site of release. Relevant information about
the receiving environment includes state and local council requirements relevant to domestic dogs;
waste management practices; related viral species in the environment; and potential hosts in the
environment.

5.1 Site of vaccination

73. The intended primary receiving environment would be domestic dogs, administered by qualified
veterinarians within clinics Australia wide. The mode of administration would be subcutaneous injection
in the scruff of the neck. To use other methods of administration (i.e. oronasal administration), the
applicant would also need to seek a registration from the APVMA to authorise these modes of
administration.

74. The principal route by which the GMO may enter the wider environment following vaccination is
via shedding. Further, the GMO may also enter the environment via accidental spills of the vaccine and
residual GMO on contaminated surfaces (floors, shoes, hands etc).

5.2 Dog breeders

75. Australian requirements for licensing of veterinary hospitals or other facilities offering dog
breeding services are imposed by States and Territories, with additional requirements imposed by their
respective legislation (Table 1). Vaccination is not required under any state or territory legislation but is
recommended under standards and guidance for breeders Australia wide. States and territories strongly
recommend that puppies remain with the breeder until after 8 weeks of age.
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Table 1 State and territory requirements for dog breeders in Australia.

State

Legislation

Additional requirements

Australian Capital
Territory (ACT)

Domestic Animals Act 2000 and
Animal Welfare Act 1992

Mandatory registration.

No vaccination requirements.

New South Wales
(NSW)

Companion Animals Act 1998

Mandatory registration.

Standards set out in Animal Welfare Code
of Practice Breeding Dogs and Cats.

Vaccinations required prior to sale or
transfer of ownership under Code of
Ethics (not legislatively required).

Northern Territory
(NT)

Animal Protection Act 2018

Registration encouraged.

No vaccination requirements.

Queensland (QLD)

Animal Management (Cats and
Dogs) Act 2008

Mandatory registration.

Welfare standards set out in the
Queensland Animal Welfare Standard and
Guidelines for the Breeding of Dogs and
their Progeny (Oct 2018).

Vaccination recommended.

South Australia
(SA)

Dog and Cat Management Act 1995

Mandatory registration.

Welfare standards set out in South
Australian Standards and Guidelines for
Breeding and Trading Companion Animals
2017.

Vaccination recommended.

Tasmania (TAS)

Dog Control Act 2000 and Animal
Welfare (Dogs) Regulations 2016

Mandatory registration.

Vaccination status must be disclosed prior
to rehoming.

Victoria (VIC)

Domestic Animal Act 1994 and
Domestic Animals Amendment
(Puppy Farms and Pet Shops) Act
2017

Mandatory registration.

Vaccination required prior to sale or
transfer of ownership under Code of
Practice for the Operation of Breeding and
Rearing Businesses 2014 (not legislatively
required).

Western Australia
(WA)

Dog Act 1976

Mandatory registration.

Vaccination recommended.
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5.3 Domestic dogs

76. In 2021, it was estimated that 69% of Australian households have a pet, with 6.3 million domestic
dogs registered Australia wide (Animal Medicines Australia, 2021).

77. Domestic dogs must be registered, except in NT, and this is enforced by states and territories
under their respective legislation (Table 1).

5.4 Canine recommended vaccination schedule

78. Vaccines for dogs in Australia follow the recommendations defined by the World Small Animal
Veterinary Association (WSAVA) Vaccination Guidelines Group (VGG) (Day et al., 2016). The VGG defines
vaccines as core and non-core, with the recommendation that all dogs should be vaccinated with core
vaccines while non-core vaccines should only be used as necessary.

79. All vaccines must be administered by a qualified veterinarian, who are trained to administer
vaccines via multiple routes, including subcutaneously using sharps.

80. Vaccination protocols and labels typically recommend only vaccinating healthy animals and
avoiding live vaccines in immunocompromised animals (Day et al., 2016).

81. The core vaccines include CPV-2, CDV and canine adenovirus (CAdV), with a preference for
modified live or recombinant vaccines, if available. Administration of core vaccines is recommended
between 6-8 weeks of age, with additional vaccination 2-4 weeks apart until 16 weeks of age. Attenuated
live and recombinant vaccines are generally considered protective after one dose. Boosters are
recommended at 1 year old then at intervals of three years thereafter (Day et al., 2016). CPV-2
vaccination is not associated with a period of immunosuppression, however a brief period of
immunosuppression is expected following vaccinations containing a modified live CDV component, which
rarely causes clinical complications (Day et al., 2016).

82. Non-core vaccines include Parainfluenza virus, Bordatella bronchisceptica and Leptospira
interrogans as modified live virus or attenuated bacterial vaccines, respectively. Non-core vaccines may
be administered within similar time frames to core vaccines, depending on veterinary assessment of
individual health risks to puppies or dogs. Non-core vaccines are administered when the risk of exposure
to each disease is identified based on regional outbreaks, lifestyle, and expected socialisation with other
dogs (Day et al., 2016).

83. Vaccines are not mandatory in any states or territories, however veterinary associations,
veterinary clinics, national breeder associations and state and territory departments responsible for
biosecurity strongly advocate for vaccination of all domestic dogs. These bodies further recommend that
puppies have limited environmental exposure until 2 weeks after the completion of their vaccination
schedule, and that, in known outbreak areas, unvaccinated dogs should be vaccinated and isolated for
two weeks (Day et al., 2016).

84. Overall vaccine coverage of dogs in Australia is not known, however studies overseas have shown
that owned dog populations are vaccinated against CPV-2 at a rate of 86-98.5% while stray or
surrendered dogs in shelters are vaccinated at a rate of 67-84% (Decaro et al., 2020).

85. While not mandatory, standard practices for animal shelters and animal care facilities (animal
daycare and long stay services) require all animals to be vaccinated to limit disease spread. Shelters and
care facilities must be designed for effective cleaning and disinfection which must be carried out at least
daily using disinfectants that are effective against canine pathogens.

86. The APVMA issues product labels with directions for use, however veterinarians may use products
off-label (e.g. vaccinating ferrets with CDV vaccines to protect against distemper).

Chapter 1 Risk assessment context 13

166



DIR 202 — Risk Assessment and Risk Management Plan (Month 2024) Office of the Gene Technology Regulator

5.5 Biosecurity

87. Each state and territory have their own biosecurity regulations and legislation. The following state
departments are responsible for the biosecurity for each state and territory:

e Environment, Planning and Sustainable Development Directorate — Environment (ACT);
e Department of Primary Industries (NSW);

e Northern Territory government (NT);

e Department of Agriculture and Fisheries (QLD);

e Department of Primary Industries and Regions (SA);

e Department of Natural Resources and Environment Tasmania (TAS);

e Agriculture Victoria (VIC); and

e Department of Primary Industries and Regional Development (WA).

88. Biosecurity considerations includes the following: import of animals for domestic or commercial
purposes; management of animal diseases (including vaccination and risk of transmission); and animal
welfare. Australia also has a national Biosecurity Act 2015 and a website for managing and reporting
national pest and disease outbreaks, that is managed by the Department of Agriculture, Fisheries and
Forestry (DAFF).

5.6 Presence of related viral species in the receiving environment

89. The presence of related viruses may offer an opportunity for introduced genetic material to
transfer between the GMO and other organisms or for genetic recombination in the receiving
environment.

90. Twenty-one live attenuated CPV-2 vaccines are registered for use in Australia, including CPV-154.
However, CPV-2 remains endemic in Australia with a range of CPV-2 capsid variants detected between
2015 and 2019 (Woolford et al., 2017; Kwan et al., 2021). Detected variants were predominantly CPV-2b
(54%), CPV-2a (43%) and CPV-2 (2.5%) (Kwan et al., 2021), with CPV-2c detected in a small number of
dogs in a separate study (Woolford et al., 2017) . Kwan et al. (2021) also identified CPV-2 variants with a
high level of similarity to Asian variants and CPV-2 with capsid mutations similar to FPV, showing a high
diversity in circulating CPV-2 in Australia. The National Pest and Disease Outbreaks website, has no
current listed outbreaks of CPV-2 (as of April 2024).

91. Other parvoviruses also circulate in Australia and are highly host specific, including Porcine
Parvovirus (infecting pigs), FPV, human parvovirus B19, human bocavirus 1 and a range of adeno-
associated viruses (AAV). Species in the family Parvoviridae infect many different animals across
invertebrates and vertebrate animals, with naming often linked to the specific host (e.g. rat parvovirus,
turkey parvovirus etc)(Du et al., 2019). Recombination between different species of parvoviruses has
been observed under field conditions, most often within the same genera that share similar cell tropism
(Shackelton et al., 2007; Wang et al., 2012).

92. Approximately half of adults in Australia are estimated to have immunity to human parvovirus
B19, based on the seroprevalence of antibodies across several population groups (Faddy et al., 2018).
Human parvovirus has different cell tropism and transmission to CPV-2, primarily spread through
respiratory routes and targeting red blood cells and bone marrow (Pudasaini et al., 2023). Clinical
manifestation is also distinct from CPV-2, with a characteristic rash and arthritic symptoms (Pudasaini et
al., 2023).
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5.7 Presence of similar genetic material in the environment

93. The balance of an ecosystem could be perturbed by the introduction of new genetic material
through horizontal gene transfer or through release of GMO into the environment. However, the effect
of perturbation would be relatively small if the genetic material was already present in the system and
did not confer any selective advantage to an organism that gained this genetic material.

94. The GMO was derived from naturally occurring CPV-2c and a vaccine strain already used in
Australia, hence similar genetic material would already be present in the environment.

5.8 Potential hosts in the environment

95. The potential for CPV-2 to infect other susceptible hosts that may be present in rural or urban
areas is considered in the risk assessment (Chapter 2). The primary host for CPV-2 is dogs and other
canids. CPV-2 disease in cats, ferrets and other carnivores is rarely reported (see Chapter 1, Section

3.5.1).

96. Australia has wild canines, including feral dogs, dingoes (Canis lupus dingo, or Canis familiaris
dingo) and red foxes (Vulpes vulpes)(Van Arkel et al., 2019). CPV-2 cases have been detected in both red
foxes and dingoes, with similar disease pathology to that observed in dogs (Zourkas et al., 2015; Van
Arkel et al., 2019).

97. There is extensive spatial overlap between populations of wild dogs and domestic dogs in Australia
(Van Arkel et al., 2019). Given the prolonged survival of CPV-2 in the environment, there is likely bi-
directional transmission of CPV-2 between wild and domestic dogs which contributes to the ongoing
circulation of CPV-2 in Australia (Van Arkel et al., 2019).

98. Wild dogs typically move over larger areas than domestic dogs, with dingoes having the largest
estimated home range of 10 to 60 km? (Van Arkel et al., 2019).

99. Dingoes are primarily active at dusk and dawn, with activity varying between searching (hunting)
behaviour and exploratory (social) movement (Harden, 1985; Thomson, 1992). Packs of dingoes usually
consist of a mated pair and their offspring from the current breeding season with distinct territories that
have little overlap with neighbouring territories (Harden, 1985; Thomson et al., 1992). The breeding
season is estimated to occur between March and June, with denning and whelping occurring from June
to August (Thomson, 1992; Thomson et al., 1992). Dingo litters range from 1-10 pups, with an average of
two pups surviving to adulthood (Thomson et al., 1992). The pups leave the den periodically between 3
and 8 weeks of age within a range of 2.5 km (Thomson, 1992). The pups become independent between
3-6 months of age and will leave the pack at 10 months of age (Thomson et al., 1992).

Section 6 Previous authorisations
100. This GM vaccine has not been previously authorised for commercial supply in Australia.

101. This GM vaccine has been authorised for use in the European Union by the European Medicines
Agency (EMA/531403/2020) since 2021.

102. This GM vaccine has been authorised for use by the Philippines Food and Drug Administration (VR-
4383) since 2022.
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Chapter 2  Risk assessment

Section 1 Introduction

103. The risk assessment identifies and characterises risks to the health and safety of people or to
the environment from dealings with GMOs, posed by or as the result of gene technology (Figure 4).
Risks are identified within the established risk assessment context (Chapter 1), taking into account

current scientific and technical knowledge. A consideration of uncertainty, in particular knowledge

gaps, occurs throughout the risk assessment process.
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Figure 4: The risk assessment process

104. The Regulator uses a number of techniques to identify risks, including checklists, brainstorming,
previous agency experience, reported international experience and consultation (OGTR, 2013).

105. Risk identification first considers a wide range of circumstances in which the GMO, or the
introduced genetic material, could come into contact with people or the environment. This leads to
postulating causal pathways that may give rise to harm for people or the environment from dealings
with a GMO. These are called risk scenarios.
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106. Risk scenarios are screened to identify substantive risks, which are risk scenarios that are
considered to have some reasonable chance of causing harm. Risk scenarios that could not plausibly
occur, or do not lead to harm in the short and long term, do not advance in the risk assessment
process (Figure 4), i.e. the risk is considered no greater than negligible.

107. Risk scenarios identified as substantive risks are further characterised in terms of the potential
seriousness of harm (Consequence assessment) and the likelihood of harm (Likelihood assessment).
The consequence and likelihood assessments are combined to estimate the level of risk and
determine whether risk treatment measures are required. The potential for interactions between
risks is also considered.

Section2  Risk identification

108. Postulated risk scenarios are comprised of three components (Figure 5):
i The source of potential harm (risk source)
ii. A plausible causal linkage to potential harm (causal pathway), and

iii. Potential harm to people or the environment.

Source of Potential harm to
potential harm > > > an object of value

(a novel GM frait)

Plausible causal linkage (people/environment)

Figure 5: Components of a risk scenario

109. When postulating relevant risk scenarios, the risk context is taken into account, including the
following factors detailed in Chapter 1:

e the proposed dealings
e the proposed limits including the extent and scale of the proposed dealings
e the proposed controls to limit the spread and persistence of the GMO and

e the characteristics of the parent organism(s).
2.1 Risk source

110. The parent organism is an infectious canine parvovirus type 2 (CPV-2) vaccine strain. Details of
the pathogenicity and transmissibility of CPV-2 is discussed in Chapter 1. Infection is the result of
direct contact with infected dogs or indirect contact with surfaces contaminated with infected
faeces. Canines vaccinated with the GMO could transmit the GMO to uninfected canines or other
susceptible carnivore species (e.g. cats, wild dogs and dingoes).

111. The sources of potential harms can be the intended novel GM traits associated with the genetic
modification, or unintended effects arising from the use of gene technology.

112. Asdiscussed in Chapter 1, Section 4.1, the GMO has been modified by replacing the vaccine
strain capsid protein with an attenuated CPV-2c capsid protein. This modification is considered
further as a potential source of risk.

113. Unintended effects can arise through horizontal gene transfer (HGT) which is the stable
transfer of genetic material from one organism to another without sexual reproduction. As discussed
in Chapter 1, Section 4.2, there is a possibility that the GMO could recombine with other field or
vaccine strains resulting in a novel trait. The novel trait may result in negative, neutral or positive
effects on the fitness of the recipient organism. This pathway is further considered as a potential
source of risk.
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114. Infection with CPV-2 could result in significant shedding into the environment via faeces of
infected dogs and increase the period of viral persistence and transmission. Therefore, this pathway
is further considered as a potential source of risk.

115. CPV-2is not known to integrate into the host DNA as discussed in Chapter 1, Section 3.3. Thus,
the consequences of integration of viral DNA into a host cell genome will not be further discussed.

116. CPV-2is known to have a very limited host range and not shown to be able to infect and cause
disease in non-carnivore species. In the event of exposure of other animals to the GMO, it is highly
unlikely that it would lead to any harm to those animals. Therefore, this pathway will not be further
discussed.

117. CPV-2 attenuated vaccines have not demonstrated a reversion to virulence in three decades of
use. Therefore, this pathway will not be further discussed.

118. The vaccine contains GM CPV-2 and attenuated CDV and is likely to be administered with other
viral vaccines. However, CPV-2 does not undergo recombination with CDV or other viruses that are
not parvoviruses. Therefore, this pathway is not discussed further.

119. The GMO will be administered with a CDV component and can be expected to induce a brief
period of immunosuppression between 3 and 10 days post administration. However, other live
attenuated combination vaccines containing CPV-2 and CDV are already widely used in Australia and
are not associated with severe clinical outcomes for dogs or cats. Therefore, this pathway is not
discussed further.

120. The current assessment focuses on risks posed to people and to the environment, including
long term persistence of the GMO, which may arise from the transport, storage or disposal of the
GMO.

2.2 Causal pathway

121. The following factors are taken into account when postulating plausible causal pathways to
potential harm:

e the proposed dealings, which are transport or disposal of the GMO and possession
(including storage) in the course of any of these dealings,

e regulations in placed for the transport or disposal of the GMO by other regulatory agencies,
the States and Territories,

e characteristics of the parent organism,

e routes of exposure to the GMOs,

e potential for transmission,

e potential effects of the genetic modification on the properties of the organism,

e  potential exposure of other organisms to the GMOs in the environment,

e therelease environment,

e spread and persistence of the GMOs (e.g. dispersal pathways and establishment potential),

e environmental stability of the organism (e.g. tolerance to temperature, UV irradiation and
humidity),

. potential risk of revertant/novel strains due to HGT,
e  practices before and after administration of the GMO including veterinary practices.
122. Although these factors are taken into account, some are not included in the risk scenarios

because they are regulated by other agencies, have been considered in previous RARMPs or are not
expected to give rise to substantive risks (see Sections 2.4.1 to 2.4.2 below).
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123. The APVMA regulates the quality, safety and efficacy, and trade risks associated with the GM
vaccine under the AgVet Code, as mentioned in Chapter 1, Section 1.1. This includes safety and
efficacy of the vaccine; environmental risks; and recommended practices for the use, transport,
storage and disposal of the GM vaccine. Therefore, risk scenarios in the current assessment focus
primarily on risks posed to people and to the environment from the GMO, and not the intended
vaccine recipients (dogs).

124. The Act provides for substantial penalties for unauthorised dealings with GMOs or non-
compliance with licence conditions, and also requires the Regulator to have regard to the suitability
of an applicant to hold a licence prior to the issuing of the licence. These legislative provisions are
considered sufficient to minimise risks from unauthorised activities. Therefore, unauthorised
activities will not be considered further.

2.3 Potential harms

125. Potential harms from the GM vaccine include:

e harm to the health of people or desirable organisms, including disease in humans, dogs
and other carnivores or adverse immune response to the GMO

e the potential for establishment of a novel virus that could cause harm to people or the
environment.

2.4 Postulated risk scenarios

126. Three risk scenarios were postulated and screened to identify substantive risk. These
hypothetical scenarios are summarised in Table 2.

127. In the context of the activities proposed by the applicant and considering both the short and
long term, two of the three risk scenarios did not give rise to any substantive risks that could be
greater than negligible (discussed in depth in sections 2.4.1-2.4.2; this chapter). One risk scenario
was identified as posing substantive risk which warranted further assessment (characterised in
Section 3; this chapter).

Table 2 Summary of hypothetical risk scenarios from dealings with GM vaccine

Risk Risk . Potential | Substantive
. Possible causal pathway . Reason
scenario | source harm risk
1 GM Exposure of people to the | Disease in No e The vaccine is transported
CPV-2 GMO via fomites or people in sealed single dose vials,
needle stick: therefore exposure to the
. GMO from spills or
During: needlestick injury would be
(a) preparation and in small volumes.
gc:\;ln(;r?lstratlon of the e Vaccination would be
! conducted by registered
(b) handling waste from veterinarians who are
vaccinated dogs; trained in the appropriate
use of sharps.
(c) unintentional spills;
and e Other CPV-2 vaccines have
a history of safe use with
(d) tr'ansport, storage or no adverse effects in
disposal of the G_MO people from direct
and waste associated exposure.
with GMO.
e CPV-2 has a very narrow
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Risk Risk . Potential | Substantive
. Possible causal pathway . Reason
scenario | source harm risk
4 host range, is not a human
Infection of people with pathogen and is not.
the GMO. expeFted to cause .dllsea?se,
toxicity or allergenicity in
people.
2 GM Exposure of other Disease in No e Animals previously
CPV-2 animals to the GMO via domestic exposed to CPV-2 or CPV-2
transmission from or native vaccines are unlikely to be
vaccinated dogs or animals infected with the GMO.
shedding the GMO into o
the environment or Domestic animals
3 Increased e Exposure is minimised due
numbers of to recommended
Infection of other animals feral/pest vaccination protoco|s_
(e.g. wild, feral, pest, animals Considering that most
native or pet/household domestic dog owners are
animals). conscious of preventing
3 disease in pets, they are
. . likely to follow
Disease in recommendations.
susceptible animals;
or e Most puppies receive their
R first vaccines while in the
vaccination of o
. care of a breeder, limiting
susceptible feral ;
animals their ex!:)osure to other
susceptible dogs and the
environment.

e GMO is unlikely to cause
disease in susceptible
animals housed with the
vaccinated dog due to
attenuation of the virus.

Native and Feral animals

e GMO is unlikely to cause
disease in wild dogs,
including foxes and dingoes
due to potential prior
exposure.

e Native non-canid animals,
such as marsupials, birds
and reptiles, are not known
to be infected by CPV-2.
Serious outbreaks in native
animal with circulating
strain of CPV-2 have never
been reported.

3 GM Vaccination of dogs with | Disease in Yes e (CPV-2vaccines have a
CPV-2 the GMO dogs or known history of
other recombination with field
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Risk
scenario

Risk
source

Possible causal pathway

Potential
harm

Substantive
risk

Reason

OR

Off label use of the GMO
4

Infection of cells by GMO.
4

a) Transduced cells co-
infected with
circulating CPV-2
strain.

OR

b) Shed GMO infects
susceptible animal
infected with a
parvovirus

L 4

Homologous
recombination with CPV-
2 (field or vaccine
strains).

L 4

Generation of
recombinant CPV-2 or
parvovirus strains.

4

Infection of dogs and/or
other susceptible animals
with recombinant CPV-2.

susceptible
species

strains resulting in novel
strains that could infect
and cause disease in
susceptible species or alter
host range.

See Section 3 for risk
characterisation
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2.4.1 Risk scenario 1

Risk source GM CPV-2

Exposure of people to the GMO via fomites, contact with contaminated faeces
and needle stick:

During:

(a) preparation and administration of the GMO;
Causal (b) handling waste from vaccinated dogs;
pathway

(c) unintentional spills; and

(d) transport, storage or disposal of the GMO and waste associated with
GMO.

$

Infection of people with the GMO

Potential

Disease in people
harm peop

Risk source
128. The source of potential harm for this postulated risk scenario is the GMO.
Causal Pathway

129. People conducting the dealings could be exposed to the GMO in several ways. The GMO could
be transmitted indirectly by contaminating clothes and hands during an unintentional spill of the
GMO or during the preparation and administration of the GMO. Transmission could also occur
through a needle stick injury during subcutaneous injection of the GMO. People handling waste
containing the GMO could be exposed to the GMO via contact (e.g. hands, clothing). This exposure
could potentially result in infection with the GMO that could lead to disease.

Exposure during preparation and administration of the GMO

130. Asdiscussed in Chapter 1, Section 2.1, the GMO would be supplied as a freeze-dried vaccine in
sealed vials, which would need to be reconstituted prior to use. There is the potential for exposure of
people involved in the administration of the GMO from breakage/spillage of GMO onto surfaces
during preparation and administration or via needle stick injury.

131. The GM vaccine would be prepared and administered by a qualified veterinarian who is
trained in the use of sharps and vaccine administration.

132. Based on the current registration for approved live CPV-154 vaccines, the APVMA registration
of veterinary vaccines would include a label indicating the dosage; method of administration;
precautions; personal protective equipment (PPE) requirements; and instructions relating to first aid,
storage, and disposal of the GMO. Compliance with these behavioural practices by veterinarians
would reduce the likelihood of unintended exposure of people to the GMO.

133. The existing work practices mentioned above would minimise the potential exposure of people
to the GMOs during preparation and administration of the vaccine.
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Exposure during handling of waste from vaccinated dogs

134. As mentioned in Chapter 1, Section 3.5.2, CPV-2 is mainly transmitted by direct contact with
infected dogs or indirect contact with surfaces contaminated by waste from infected dogs. This could
occur as a result of vaccinated dogs defecating in public or in private spaces or in care facilities such
as kennels. People cleaning up faeces may be exposed to the GMO. However, cleaning of dog faeces
is typically done with limited direct contact through the use of gloves, plastic bags, shovels or high-
pressure hoses. This limits the potential exposure of people to the GMO through the waste from
vaccinated dogs.

Exposure via unintentional spill

135. If the GM vaccine was unintentionally/accidentally spilled or lost during transport or storage,
this could result in exposure to people transporting or storing the GMO via contamination of
surfaces.

136. As described in Chapter 1, Section 2.1, the GMO would be packaged in sealed vials and
subsequently packaged into a cardboard box prior to import and transport. This would lower the
likelihood of unintended dispersal of the GMOs.

137. The packaged final product will be stored at Schedule 4 licensed distribution centres prior to
transportation to veterinarian clinics. The current APVMA registered CPV-2 vaccines include storage
instructions (in refrigerators).

138. The transport and storage procedures discussed above would meet the containment
requirements of the Regulator’s Guidelines for the Transport, Storage and Disposal of GMOs, which
ensures that the GM vaccine would be properly contained for transport and storage. This would
mitigate exposure due to spills of the GMO during these dealings.

Exposure during disposal of the GMO and waste contaminated with the GMO during administration

139. Individuals may be inadvertently exposed to GMOs while disposing of used, expired, or unused
vials of the GM vaccine.

140. As mentioned in Chapter 1, Section 2.1, the applicant has stated that all residual vaccine and
associated waste which has come into contact with the GM vaccine (such as syringes and vials) would
be discarded in waste disposal streams at veterinary clinics. As mentioned in Chapter 1, Section 3.5.5,
CPV-2 is a non-enveloped virus that is resistant to many disinfectants. However, veterinary clinics
have strict cleaning protocols using appropriate disinfectants for veterinary pathogens. Current
registered CPV-2 vaccines have disposal instructions on their labels to discard the vial/container in
designated biological containers.

141. The disposal and decontamination procedures discussed above would minimise the likelihood
of exposure of people that could be associated with conducting these dealings with the GMOs.

Potential harm

142. As mentioned in Chapter 1, Section 3.5.1, CPV-2 has a very narrow host range and is not
known to cause disease in humans. Non-attenuated CPV-2 strains are currently present in the
Australian environment, and live attenuated CPV-2 vaccines are widely used in Australia. Therefore,
it is highly likely that people are currently exposed to various strains of CPV2 with no reports of
disease, infection (clinical or subclinical), toxicity or allergic reactions.

Conclusion

143. The exposure of people to the GMO resulting in disease is not identified as a risk that could be
greater than negligible. Therefore, it does not warrant further detailed assessment.
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2.4.2 Risk scenario 2
Risk source GM CPV-2
Exposure of other animals to the GMO via transmission from vaccinated dogs
or shedding the GMO into the environment
4
Causal ] )
pathway Infection of animals
(e.g. wild, feral, pest, native or pet/household animals).
74 a
Disease in susceptible animals vaccination of susceptible feral animals
Decreased numbers of susceptible animals
Potential
Or
harm
Increased numbers of susceptible feral/pest animals
Risk Source

144. The source of potential harm for this postulated risk scenario is the GMO.
Causal Pathway

145. Other animals (e.g. wild, feral, pest, native or pet/household animals) may be exposed to the
GMO via transmission from dogs vaccinated with the GMO or contamination in the environment via
shedding in faeces either a) in the home of the vaccinated dog or b) outside the home in kennels, dog
parks, or gardens.

a) Exposure and infection of animals in the home

146. CPV-2 has a narrow host range and is known to infect dogs and cats. Other domestic animals
such as ferrets, mice, rats or birds are not known to be infected by CPV-2 and are therefore not
considered to be susceptible to CPV-2 or the GMO.

147. Animals in the home could be exposed to the GMO directly via transmission from a vaccinated
dog. For other dogs in the home, it could be other puppies from the same litter or another litter if the
vaccinated dog is housed in a breeder facility. Some of these puppies may have been vaccinated at
the same time or they may be younger and awaiting vaccination. It is likely that, if these animals have
been vaccinated against CPV-2, their pre-existing immunity against CPV2 makes them unlikely to be
infected with the GMO. If, however, they have not yet been vaccinated, maternal antibodies may
reduce the symptoms associated with a CPV-2 infection. For older dogs, as the immunity provided by
vaccination is lasting, those would be unlikely to be infected with the GMO.

148. Cats living with the vaccinated dog may become infected with and shed the GMO.
b) Exposure and infection of animals outside the home

149. Animals outside the home include other domestic animals, and feral and native animals. CPV-2
is known to infect dogs, foxes, dingoes and cats. Native animals, such as marsupials, reptiles and
birds, are not known to be infected by CPV-2 and infection is considered unlikely due to the narrow
host range of CPV-2.

150. The GMO is expected to be shed in faeces of vaccinated dogs for a period after vaccination.
Animals outside the home, including other dogs, cats, wild dogs, dingoes, feral cats and foxes, are
unlikely to come into direct contact with vaccinated dogs if vaccination protocols are reasonably
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adhered to. However, due to the environmental persistence of the GMO, these animals may be
exposed to GMO shed into the environment in the faeces of vaccinated dogs. This could occur if,
during the post-vaccination isolation period, the vaccinated dog is exercised outside the home,
housed in a kennel, or toilets outside in spaces accessible to feral animals.

151. Vaccination protocols recommend that animals vaccinated for the first time are not taken out
into the environment to limit their exposure to disease until the vaccine has taken effect. Kennels
also restrict the housing of animals to those that have completed their vaccination schedule. Many
pet owners are conscious of the health of their animals and are likely to adhere to the
recommendations. In addition, States and Territories can issue fines for failing to pick up dog faeces
in public spaces. Therefore, the likelihood of the potential spread of the GMO in the environment is
reduced.

152. As described in Chapter 1, Section 3.5.1, CPV-2 could potentially infect other canids and felids
such as feral foxes, wild dogs or cats, or native dingoes. Wild dogs, dingoes and foxes that have
previously been exposed to CPV-2 are unlikely to be infected by the GMO due to the sterilising
immunity against CPV-2 strains.

153. As mentioned in Chapter 1 in Section 3.5.4, vaccination against or prior exposure to CPV-2
produces sterilising immunity against all strains of CPV-2 in dogs. Therefore, most susceptible canines
(domestic or wild) would likely be less than 6 months of age.

Potential harm

154. |If susceptible animals are exposed and infected with the GMO, they are unlikely to develop
CPV-2 disease due to the attenuation of the virus. As mentioned in Chapter 1, Section 4.2, the
vaccine did not cause any clinical disease in puppies even at 10 times the dose or after multiple doses
(2 doses, one week apart). The vaccine also did not cause disease when administered as a full dose to
cats, chickens, mice or ferrets. It is unknown whether native birds, marsupials or reptiles would be
susceptible to the GMO, however it is highly unlikely due to the narrow host range of the GMO.

155. Susceptible animals are more likely to be less than 6 months of age because they have not
been previously exposed to CPV-2 or a vaccine. As mentioned in Chapter 1 Section 5.8, dingo pups
move over a much more limited range than adults, therefore reducing the likelihood of encountering
the GMO in the environment. Adult dingoes or foxes caring for pups may have been previously
exposed to CPV-2 or a vaccine and are unlikely to shed the GMO if infected due to sterilising
immunity. For adults not previously exposed to CPV-2 or a vaccine, they may become infected with
the GMO and shed the GMO in close proximity to their den.

156. Alternatively, as the GMO was shown to offer protection to vaccinated puppies from CPV-2
infection, exposure of wild/feral animals (e.g. dogs, foxes and cats) could also potentially result in
immunity towards CPV-2. This could inadvertently result in increased numbers of wild dogs, foxes
and cats as these feral species could be vaccinated via an exposure to the GMO, increasing their
survival in the event of an outbreak due to a more pathogenic strain of CPV2. However, for this
scenario to lead to harm to the environment, many wild dogs, foxes and cats have to become
infected with the GMO, and CPV-2 circulating viruses would need to be an important factor limiting
the populations. As mentioned in Chapter 1, Section 5.8, CPV-2 already circulates within wild
populations of dogs and foxes, and these animals are likely to encounter a number of live non-GM
vaccine strains in their lifetimes. This reduces the likelihood of the GMO coming into contact with a
significant number of naive animals. This impact has not been observed thus far with the large
number of live attenuated vaccines already available in Australia.

157. As mentioned in Chapter 1, Section 5.8, there are native dingoes in Australia. If dingoes are
exposed to the GMO, disease is highly unlikely as the GMO does not cause disease in canines, and
wild CPV-2 already circulates in dingo populations, reducing the likelihood of the GMO encountering
a naive animal.
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Conclusion

158. The potential of direct or indirect exposure of susceptible or feral animals to the GMO via
transmission from vaccinated dogs or from shedding of the GMO into the environment is not
identified as a risk that could be greater than negligible. Therefore, it does not warrant further
assessment.

Section 3 Risk characterisation

159. Three risk scenarios were postulated and evaluated, as summarised in Table 2. The third risk
scenario was identified as posing a substantive risk which warrants further assessment. This section
provides more detail on the evaluation of this scenario.

3.1 Risk Scenario 3

?;Zkrce GM CPV-2
Vaccination of dogs with the GMO
OR
Off label use of the GMO
4
Infection of cells by GMO
4
a) Transduced cells co-infected with another CPV-2 strain (field or vaccine
Causal strains)
pathway OR
b) Shed GMO infects susceptible animal infected with a parvovirus
4
Homologous recombination with CPV-2 or other parvovirus
4
Generation of recombinant CPV-2 or parvovirus strains
4
Infection of dogs and/or other susceptible animals
Potential | _. . . .
harm Disease in dogs and/or other susceptible species
Risk source

160. The source of potential harm for this postulated risk scenario is the GMO.
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Causal Pathway

161. An animal containing the GMO could be co-infected with another CPV-2 strain, or other
parvovirus, which recombines to generate a novel CPV-2 or parvovirus strain that causes disease in
dogs or other susceptible species.

Likelihood assessment

162. The probability of recombination occurring in viruses is dependent on co-circulation of
different viruses in the same geographical area, genetic similarity between the viruses, rate of co-
infection of a host with both viruses and viral population size within the infected host cell. For
recombination between the GMO and a strain of CPV-2 or another parvovirus to occur, both strains
would need to be present and replicating in the same cell at the same time. This could occur if:

i.  the dog vaccinated with the GMO is exposed to another strain of CPV-2 before or after
vaccination;

ii. two different live attenuated CPV-2 vaccines are administered at the same time; or

iii. a susceptible animal is infected by a parvovirus and infected by the GMO following
exposure to a vaccinated dog, from GMO shed into the environment;

iv. the GMO is mistakenly administered to a non-canid species or is used off-label by a
veterinarian into an infected animal.

Potential for recombination between the GMO and another strain of CPV-2

163. Dogs may be exposed to field strains of CPV-2 immediately prior to or after vaccination with
the GMO. This could occur if dogs are housed with other animals that can move freely between the
home and the environment, or if dogs are taken out into the environment within the period
immediately prior to vaccination with the GMO or before onset of immunity from the vaccine (3
days, discussed in Chapter 1). As the GMO and wild-type CPV-2 share similar cell tropism, co-
infection is highly likely to occur in the same cell and could result in recombination. As discussed in
Chapter 1, Section 3.4, bioinformatic studies have shown that recombination occurs between vaccine
strains and circulating strains of CPV-2.

164. Many puppies are vaccinated within 4 to 8 weeks old while still in the care of a breeder and
are typically isolated from other dogs. Any other dogs likely to encounter those puppies in a breeder
environment are likely to have already been vaccinated against CPV-2.

165. Puppies not vaccinated while in the care of the breeder are likely to be vaccinated shortly after
being bought, with the recommendation that puppies are kept in the home until vaccinations are
complete (Chapter 1, Section 5.4). This reduces the likelihood of puppies being infected with field
strains of CPV-2 before being vaccinated. Vaccination of dogs with the GMO or other available CPV-2
vaccines should also generate immunity towards circulating strains, minimising the window in which
naive dogs would be infected with the virus to around 4 to 8 weeks old.

166. As discussed in Chapter 1, CPV-2 causes symptomatic disease in young dogs within 2 days after
exposure. The APVMA has registered several live attenuated CPV2 vaccines and has issued
recommendations about their use. This includes the recommendation to only vaccinate healthy
puppies. This recommendation reduces the likelihood that puppies will be co-infected with the GMO
and a field strain of CPV-2.

167. Vaccination protocols recommend that animals vaccinated for the first time are not taken out
into the environment to limit their exposure to disease until the vaccine has taken effect. As
mentioned in Risk scenario 1, many pet owners are conscious of the health of their animals and are
likely to adhere to the recommendations, therefore reducing the likelihood a vaccinated puppy being
exposed to field strains of CPV-2 after vaccination.
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168. The vaccination of dogs with the GMO would confer protective immunity against circulating
strains of CPV-2, reducing the likelihood of co-infection with multiple strains outside of the two-week
post-vaccination period. Vaccination protocols and practices recommend that vaccinated dogs have
limited environmental exposure. Adherence to the recommendations limits the likelihood of a dog
being exposed to a field strain of CPV-2 before the onset of immunity.

Potential for recombination between the GMO and other CPV-2 vaccine strains

169. Recombination between two vaccine strains of CPV-2 could occur if a dog is exposed to two
different CPV-2 vaccine strains within a small temporal window. This could occur by administering
another CPV-2 vaccine strain at the same time as the GMO, by administering the GMO while another
vaccine strain has not been cleared from the dog, or by being vaccinated with the GMO then exposed
to another vaccine strain that has been shed into the environment.

170. All animal vaccines approved for administration by injection in Australia must be administered
by a qualified veterinarian. Veterinary protocols recommend only vaccinating with one strain of a
given live attenuated vaccine, reducing the likelihood of two CPV-2 vaccines being administered
concurrently.

171. A dog could be vaccinated with the GMO while still infected with a different CPV-2 vaccine
strain or vice versa. This could occur if a puppy is vaccinated while in the care of a breeder and then
vaccinated again after being re-homed. As discussed in Chapter 1, vaccine strains are typically
cleared within two weeks. Australian vaccination schedules recommend at least two weeks between
vaccine administrations for young puppies, reducing the likelihood of a dog being infected with two
different vaccine strains of CPV-2.

172. Several APVMA registered CPV-2 vaccines also include recommendations to administer vaccine
doses at least two weeks apart.

173. For both adult domestic and wild dogs, the likelihood of previous exposure to CPV-2 or a
vaccine against CPV-2 is high, therefore limiting the potential for co-infection with the GMO and a
second strain of CPV-2 in the environment due to existing immunity.

174. Several live attenuated CPV-2 vaccines are already in use in Australia, and several strains of
wild type CPV-2 are already circulating in Australia. To date, there are no reported instances of
recombinant strains of CPV-2 or other parvoviruses with increased virulence.

175. Therefore, based on the information discussed above and assuming reasonable adherence to
vaccination guidelines, the likelihood that both the GMO and other CPV-2 are present in the same
host/cells for recombination to occur is plausible. However, the likelihood of recombination events
leading to an established novel pathogenic CPV-2 strain is unlikely.

Potential for recombination between the GMO and other parvoviruses

176. For recombination to occur, both the GMO and another strain of CPV-2 or a similar parvovirus
must be present and replicating in the same cell at the same time.

177. ltis expected that the GMO will be shed in the faeces of vaccinated dogs for up to 10 days post
vaccination. While the environmental stability of the GMO has not been tested, it is likely similar to
the parent strain. The GMO could persist on contaminated surfaces or in the environment for an
extended period. As described in Chapter 1 Section 5.8, there is significant spatial overlap in the
habitats of wild dogs and urban dogs, increasing the likelihood of animals encountering surfaces or
environment where the GMO has been shed in faeces.

178. Animals exposed to the GMO on contaminated surfaces or in the environment would not be
expected to adhere to an isolation period, and therefore may also encounter field strains of CPV-2 or
similar parvoviruses such as FPV, thereby leading to potential recombination events.
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179. As mentioned in Chapter 1, veterinarians may use APVMA registered products off label or
mistakenly administer this vaccine into a non-canid animal. This could result in the GMO being
administered to non-canids who may be exposed to other parvoviruses, thereby leading to potential
recombination events.

180. As mentioned in Chapter 1, Section 5.6, sequence analysis shows that parvovirus species can
recombine with each other. Many parvoviruses already circulate in Australia, however cases of co-
infection with different parvovirus species have not been reported. CPV-2 has not been reported in
non-canid and non-felid vertebrates, and cases of infection with a parvovirus that is not CPV-2 has
not been reported in dogs. Therefore, it is highly unlikely that the GMO and another parvovirus
species would co-infect dogs or wild animals simultaneously resulting in the generation of novel
recombinant strains that could cause disease or have altered host range.

Consequence assessment
Recombination of the GMO with field CPV-2 strains or vaccine CPV-2 strains

181. If recombination occurred between the GMO and either a field strain or a vaccine strain of
CPV-2, the likely result would be a recombinant GMO with a wild type capsid, or a wild type strain
with an attenuated capsid. In either case, the recombinant GMO would have similar characteristics to
the vaccine strain or the already circulating wild type CPV-2. The recombination between the GMO
and other strains of CPV-2 (field or vaccine) would result in either vaccination against CPV-2 or
clinical disease that is not more severe than wild type CPV-2. Therefore, the consequence to
susceptible species would be marginal (minimal or no increase in harm to desirable components of
the environment).

Generation of novel recombinant CPV-2 or parvovirus

182. If recombination between the GMO and other CPV-2 strains or parvoviruses were to occur, it
could result in the generation of a novel strain of CPV-2. As discussed in Chapter 1, CPV-2 is
genetically highly similar to FPV, with the greatest variation occurring in the capsid sequence.
Therefore, the likely result of recombination is a recombinant GMO with a wild type parvovirus
capsid or a wild type parvovirus with an attenuated capsid. However, even with the presence of
several live attenuated vaccines used in Australia and the circulation of several CPV-2 strains in
Australia, novel, more virulent strains have not been reported. It is highly unlikely that the GMO
would recombine with other strains of CPV-2 at a greater rate than other strains already present in
Australia, or that the resulting strain would be more virulent. In the event of a recombinant strain
emerging, it would only cause serious disease in the small number of animals which have not been
either vaccinated or exposed to CPV. Therefore, the consequence of resulting in a novel CPV-2 is
marginal.

Risk estimate

183. The risk estimate is based on a combination of the likelihood and consequence assessments,
using the Risk Estimate Matrix (see Chapter 2, Section 1), as described in the Regulator’s Risk Analysis
Framework 2013.

184. The likelihood of generating a novel CPV-2 more pathogenic than the parent organism via
homologous recombination in dogs/other susceptible species has been assessed as unlikely with the
potential consequence considered marginal. The overall risk is therefore estimated to be negligible
(risk is of no discernible concern and there is no present need to invoke actions for mitigation).

185. The likelihood for recombination of the GMO and other strains of CPV-2 or another parvovirus
in dogs/other susceptible species is considered highly unlikely with a marginal consequence. The
overall risk is therefore estimated to be negligible (risk is of no discernible concern and there is no
present need to invoke actions for mitigation).
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Section 4 Uncertainty

186. Uncertainty is an intrinsic part of risk analysis®. There can be uncertainty in identifying the risk
source, the causal linkage to harm, the type and degree of harm, the likelihood of harm or the level
of risk. In relation to risk management, there can be uncertainty about the effectiveness, efficiency
and practicality of controls.

187. There are several types of uncertainty in risk analysis (Clark and Brinkley, 2001; Hayes, 2004;
Bammer and Smithson, 2008). These include:
e uncertainty about facts:
o knowledge — data gaps, errors, small sample size, use of surrogate data

o variability —inherent fluctuations or differences over time, space or group, associated
with diversity and heterogeneity

e uncertainty about ideas:

o description — expression of ideas with symbols, language or models can be subject to
vagueness, ambiguity, context dependence, indeterminacy or under-specificity

O perception — processing and interpreting risk is shaped by our mental processes and
social/cultural circumstances, which vary between individuals and over time.

188. Uncertainty is addressed by approaches such as balance of evidence, conservative
assumptions, and applying risk management measures that reduce the potential for risk scenarios
involving uncertainty to lead to harm. If there is residual uncertainty that is important to estimating
the level of risk, the Regulator will take this uncertainty into account in making decisions.

189. For DIR-202 uncertainty is noted in relation to several points, including:
e the ability of the GMO to persist in the environment;
e the potential of the GMO to recombine and generate novel pathogenic strains; and
e the length of the protection from CPV-2 conferred by the GM vaccine.

190. The uncertainties outlined above have been accommodated by taking a conservative approach
to the risk analysis.

Section 5 Risk evaluation

191. Risk is evaluated against the objective of protecting the health and safety of people and the
environment to determine the level of concern and, subsequently, the need for controls to mitigate
or reduce risk. Risk evaluation may also aid consideration of whether the proposed dealings should
be authorised, need further assessment, or require collection of additional information.

192. Factors used to determine which risks need treatment may include:
e risk criteria,
e |evel of risk,

e uncertainty associated with risk characterisation, and

e interactions between substantive risks.

2 A more detailed discussion is contained in the Regulator’s Risk Analysis Framework available from the OGTR
website or via Free call 1800 181 030.
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193. Three risk scenarios were identified whereby the proposed dealings might give rise to harm to
people or the environment. This included consideration of whether people and animals can be
exposed to the GMO while conducting the dealings or in the environment and whether there is a
potential for recombination of the GMO with other CPV-2 strains. The potential effects of releasing
the GMO into the environment was also considered.

194. Arrisk is substantive only when the risk scenario may, because of gene technology, have some
chance of causing harm. Risk scenarios that do not lead to harm, or could not reasonably occur, do
not represent an identified risk and do not advance in the risk assessment process.

195. In the context of the range of measures already in place, including the operating guidelines
and requirements of the other regulatory agencies, and considering both the short and long term,
one of these scenarios was identified as representing a substantive risk requiring further assessment.

196. The likelihood and consequences of the substantive risk was characterised (Chapter 2,
Section 3), and the level of risk estimated using the Risk Estimate Matrix, as described in the
Regulator’s Risk Analysis Framework 2013 (see Chapter 2, Section 1).

197. The risk due to recombination of GMO with other CPV-2 strains, with the potential for
transmission of recombinant CPV-2 to other susceptible animal species resulting in disease was
estimated as posing a negligible risk to the environment. Hence, the Regulator considers that the
dealings involved in this proposed release do not pose a significant risk to either people or the
environment.

198. Control measures are likely to be imposed by the APVMA during the registration process to
manage those risks. Control measures for administration of other live attenuated CPV-2 vaccines are
currently imposed under other APVMA registrations. However, since this product is yet to be
registered with the APVMA, additional measures to maintain critical elements of the risk context are
considered in Chapter 3
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Chapter 3  Risk management plan

Section 1 Background

199. Risk management is used to protect the health and safety of people and to protect the
environment by controlling or mitigating risk. The risk management plan addresses risks evaluated as
requiring treatment and considers limits and controls proposed by the applicant, as well as general
risk management measures. The risk management plan informs the Regulator’s decision-making
process and is given effect through licence conditions.

200. Under section 56 of the Act, the Regulator must not issue a licence unless satisfied that any
risks posed by the dealings proposed to be authorised by the licence are able to be managed in a way
that protects the health and safety of people and the environment.

201. All licences are subject to three conditions prescribed in the Act. Section 63 of the Act requires
that each licence holder inform relevant people of their obligations under the licence. The other
statutory conditions allow the Regulator to maintain oversight of licensed dealings: Section 64
requires the licence holder to provide access to premises to OGTR inspectors and Section 65 requires
the licence holder to report any information about risks or unintended effects of the dealing to the
Regulator on becoming aware of them. Matters related to the ongoing suitability of the licence
holder are also required to be reported to the Regulator.

202. The licence is also subject to any conditions imposed by the Regulator. Examples of the matters
to which conditions may relate are listed in Section 62 of the Act. Licence conditions can be imposed
to limit and control the scope of the dealings. In addition, the Regulator has extensive powers to
monitor compliance with licence conditions under Section 152 of the Act.

Section 2 Risk treatment measures for substantive risks

203. The risk identification process led to identification of one substantive risk, which involves the
GMO recombining with other CPV-2 strains, with the potential for transmission of the recombinant
GMO to other susceptible animals resulting in disease. This risk was characterised in Chapter 2,
Section 3.

204. Some of the current APVMA registered CPV-2 vaccines have warning statements on their labels
to ensure that:

e CPV-2vaccines are available by prescription only;
e only healthy dogs should be vaccinated following adequate clinical examination; and
e aminimum period of two weeks should lapse between vaccination courses.

205. To maintain critical elements of the risk context, prior to APVMA registration, the licence
imposes conditions requiring that end users of the vaccine must be advised to only administer the
vaccine to healthy dogs, and to follow recommended vaccination schedules indicating that the next
CPV-2 vaccine must not be given until at least two weeks after vaccination with the GMO. This is to
manage the risk of recombination between CPV-2 vaccine or field strains circulating in the
environment.

Section 3 General risk management

206. All DIR licences issued by the Regulator contain a number of conditions that relate to general
risk management. These include conditions relating to:

e applicant suitability
e testing methodology
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e identification of the persons or classes of persons covered by the licence
e reporting structures

e access for the purpose of monitoring for compliance

e other modes of administration.

3.1 Applicant suitability

207. In making a decision whether or not to issue a licence, the Regulator must have regard to the
suitability of the applicant to hold a licence. Under Section 58 of the Act, matters that the Regulator
must take into account include:

e any relevant convictions of the applicant

e any revocation or suspension of a relevant licence or permit held by the applicant under a
law of the Commonwealth, a State or a foreign country

e the capacity of the applicant to meet the conditions of the licence.

208. On the basis of information submitted by the applicant and records held by the OGTR, the
Regulator considers Intervet Australia Pty Ltd suitable to hold a licence. The licence includes a
requirement for the licence holder to inform the Regulator of any circumstances that would affect
their suitability.

209. In addition, any applicant organisation must have access to a properly constituted Institutional
Biosafety Committee and be an accredited organisation under the Act.

3.2 Testing methodology

210. As part of their licence application, Intervet Australia Pty Ltd provided a method to the
Regulator for the reliable detection of the GMO, and the presence of the introduced genetic
materials in a recipient organism..

3.3 Identification of the persons or classes of persons covered by the licence
211. Any person, including the licence holder, could conduct any permitted dealing with the GMO.
3.4 Modes of administration

212. The applicant has proposed one mode of administration (subcutaneous injection). The risks
associated with this method of administration has been included in the risk assessment for DIR 202.

3.5 Reporting requirements

213. The licence obliges the licence holder to immediately report any of the following to the
Regulator:

e any additional information regarding risks to the health and safety of people or the
environment associated with the dealings;

e any contraventions of the licence by persons covered by the licence;
e any unintended effects of the release.

214. The licence holder is also obliged to submit an Annual Report containing any information
required by the licence.

215. There are also provisions that enable the Regulator to obtain information from the licence
holder relating to the progress of the commercial release (see Section 4, below).

216. The licence also requires the licence holder to notify the Regulator of the following
authorisations by the APVMA:

e inclusion on the Public Chemicals Registration Information System (PubCRIS); and
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e any amendments to the registration.
3.6 Monitoring for compliance

217. The Act stipulates, as a condition of every licence, that a person who is authorised by the
licence to deal with a GMO, and who is required to comply with a condition of the licence, must
allow the Regulator, inspectors or other person authorised by the Regulator, to enter premises
where a dealing is being undertaken for the purpose of monitoring or auditing the dealing.

218. In cases of non-compliance with licence conditions, the Regulator may instigate an
investigation to determine the nature and extent of non-compliance. The Act provides for criminal
sanctions of large fines and/or imprisonment for failing to abide by the legislation, conditions of the
licence or directions from the Regulator, especially where significant damage to the health and safety
of people or the environment could result.

Section 4 Post release review

219. Regulation 10 requires the Regulator to consider the short and the long term when assessing
risks. The Regulator takes account of the likelihood and impact of an adverse outcome over the
foreseeable future and does not disregard a risk on the basis that an adverse outcome might only
occur in the longer term. However, as with any predictive process, accuracy is often greater in the
shorter rather than longer term.

220. For the current application for a DIR licence, the Regulator is including conditions that require
ongoing oversight in order to provide feedback on the findings of the RARMP and ensure the
outcomes remain valid for future findings or changes in circumstances. If a licence was issued, this
ongoing oversight would be achieved through PRR activities. The three components of PRR are:

e adverse effects reporting system (Section 4.1)
e requirement to monitor specific indicators of harm (Section 4.2)
e review of the RARMP (Section 4.3).

The outcomes of these PRR activities may result in no change to the licence or could result in the
variation, cancellation or suspension of the licence.

4.1 Adverse effects reporting system

221. Any member of the public can report adverse experiences/effects resulting from a GMO to the
OGTR through the Free-call number (1800 181 030), mail (MDP 54 — GPO Box 9848, Canberra ACT
2601) or via email to the OGTR inbox (ogtr@health.gov.au). Reports can be made at any time on any
DIR licence. Credible information would form the basis of further investigation and may be used to
inform a review of a RARMP (see Section 4.3 below) as well as the risk assessment of future
applications involving similar GMOs.

4.2 Requirement to monitor specific indicators of harm

222. Collection of additional specific information on an intentional release provides a mechanism
for ‘closing the loop’ in the risk analysis process and for verifying findings of the RARMP, by
monitoring the specific indicators of harm that have been identified in the risk assessment.

223. The term ‘specific indicators of harm’ does not mean that it is expected that harm would
necessarily occur if a licence was issued. Instead, it refers to measurement endpoints which are
expected to change should the authorised dealings result in harm. Should a licence be issued, the
licence holder would be required to monitor these specific indicators of harm as mandated by the
licence. A note is included in the licence clarifying that outbreaks linked to the GMO must be
reported to the Regulator.
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224. The triggers for this component of PRR may include risk estimates greater than negligible or
significant uncertainty in the risk assessment.

225. The characterisation of the risk scenarios discussed in Chapter 2 identified the risk of
recombination as a risk that could be greater than negligible. Therefore, it was considered a
substantive risk that warranted further detailed assessment. Further assessment determined that
this risk was not greater than negligible. No specific indicators of harm have been identified in this
RARMP for application DIR 202. However, specific indicators of harm may also be identified during
later stages, e.g. through either of the other components of PRR.

226. Conditions have been included in the licence to allow the Regulator to request further
information from the licence holder about any matter to do with the progress of the release,
including research to verify predictions of the risk assessment.

4.3 Review of the RARMP

227. The third component of PRR is the review of RARMPs after a commercial/general release
licence is issued. Such a review would take into account any relevant new information, including any
changes in the context of the release, to determine if the findings of the RARMP remained current.
The timing of the review would be determined on a case-by-case basis and may be triggered by
findings from either of the other components of PRR or be undertaken after the authorised dealings
have been conducted for some time. If the review findings justified either an increase or decrease in
the initial risk estimate(s) or identified new risks to people or to the environment that require
management, this could lead to changes to the risk management plan and licence conditions. In the
case of a veterinary vaccine where the APVMA is the primary regulatory body overseeing the vaccine,
any review of the RARMP or licence would likely only be initiated in consultation with APVMA.

Section 5 Conclusions of the RARMP

228. The risk assessment concludes that the proposed commercial release of this GM CPV-2 vaccine
poses negligible risks to the health and safety of people and a negligible risk to the environment as a
result of gene technology.

229. The risk management plan concludes that the identified negligible risks can be managed to
protect the health and safety of people and the environment by imposing risk treatment measures.
Licence conditions are imposed to ensure that end users of the vaccine are advised to restrict the
vaccination to healthy dogs and to follow recommended vaccination schedules indicating that the
next CPV-2 live vaccine must not be given until at least two weeks after vaccination with the GMO.
General conditions were also included in the licence to ensure that there is ongoing oversight of the
GM vaccine.
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Appendix A: Summary of submissions

The Regulator received several submissions from prescribed experts, agencies and authorities® on
matters relevant to preparation of the RARMP. All issues raised in submissions relating to risks to the
health and safety of people and the environment were considered. These issues, and where they are
addressed in the consultation RARMP, are summarised below.

Submission Summary of issues raised Comment

1 As this has been approved by the European Medicine Noted.
Authority no issues are raised. | do not have an issue.

2 Information noted. Noted.

3 Does not have the required expertise to assess this Noted.
application or provide meaningful comment. Therefore, are
unable to support nor challenge this application.

4 No objections to the application. Noted.
5 No comments to provide Noted
6 No issues at this time. Noted.
7 Do not have specialist veterinary qualifications so does Noted.

not plan to make any comment on the application.

8 It is noted that the risk scenarios presented appear to Noted.
pose negligible effect to both environmental and human
health. We do not have any policy in place opposing gene
technology

9 Accepts that, overall, Intervet Australia Pty Ltd’s Noted.
application has negligible risks to the health and safety of
people and the environment. Is satisfied that the
measures taken to manage the short and long term risks
from the proposal are adequate.

10 Advised to consider the following in the preparation of the  Noted. The raised issues
RARMP: have been addressed in the

e Clarification of the mechanism of attenuation of the RARMP prepared by the
parent CPV strain, if known; Regulator and are discussed

e Whether the circulating CPV-2 strain used for the  in Chapter 1 and 2.
capsid protein is circulating in Australia;

e The genetic diversity of circulating strains of CPV-2
in Australia;

e  (larification on how the GMO was constructed;

3Prescribed expects, agencies and authorities include GTTAC, State and Territory Governments, Australian
government agencies and the Minister for the Environment.
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Submission Summary of issues raised Comment

e The frequency of recombination between field
strains of CPV-2;

e Has the GMO been tested in immunocompromised
animals;

e Potential shedding of the GMO from vaccinated
animals; and

o  Whether the applicant will be seeking an import
permit from DAFF.

11 Advised to consider the following in preparation of the Noted. The raised issues

RARMP: have been addressed in the

e The relative risk of the GMO to human health from RARMP prepared by the
needlestick injuries compared to non-GM CPV-2 Regulator and are discussed
vaccines; in Chapter 1 and 2.

e The relative risk of the GMO reverting to virulence
compared with non-GM CPV-2 vaccines;

e The relative risk of the GMO causing disease in
animals in contact with vaccinated animals
compared with non-GM CPV-2 vaccines; and

The risk of recombination leading to virulent strains of CPV-2
that cause disease in animals.

12 Agrees that the following should be included in the RARMP: Noted.
potential accidental exposure of humans and other
organism to the GMO resulting in harm, potential for GMO
to be harmful to the environment and potential for
complementation or recombination with other CPV strains.

Recommended seeking clarification on the methods used to Risks associated with

detect residual plasmid and the sensitivity of the assay used; residual plasmid, reversion

the potential for reversion to virulence; and the potential to virulence and potential

response of dingoes in Australia to the GMO. response of dingoes in
Australia to the GMO are
discussed in Chapter 1 and 2
(Risk scenario 2 and 3).

13 No advice or comments on the RARMP for DIR 202. Noted.
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Appendix B: Summary of advice on consultation RARMP
from prescribed agencies and state, territory and local
government

The Regulator received several submissions from prescribed experts, agencies and authorities* on the
consultation RARMP. All issues raised in submissions relating to risks to the health and safety of
people and the environment were considered in the context of the currently available scientific
evidence and were used in finalising the RARMP that formed the basis of the Regulator’s decision to
issue the licence. Advice received is summarised below.

Submitter

Summary of issues raised

Comment

Does not possess the specialised scientific expertise
required to provide informed feedback on the subject
matter and therefore will not submit comments on
this application.

Submission has been noted.

Agrees:

e that all plausible risk scenarios relating to
the health and safety of people, or the
environment have been identified.

e that the risk of generating novel pathogenic
CPV-2 due to recombination of the GMO
with other strains is negligible.

e that the conditions proposed in the draft
licence to prevent the recombination of the
GMO with other CPV-2, or vaccine strains of
the GMO are appropriate.

e with the overall conclusion of the RARMP.
Advises that ongoing surveillance of circulating strains

and recombination would be valuable to monitor the
emergence of novel strains.

Submission has been noted.

The licence holder is required to inform the
Regulator if they become aware of any
additional information, contraventions and
any unintended effects of the dealings
authorised by the licence (Condition 17). A
note has been included in Condition 17 to
clarify that any reported CPV-2 outbreaks
associated with the commercial release of
the GMO would need to be reported to the
Regulator.

Under condition 19(d), the Regulator can
also request the licence holder to collect
and provide information about any matter

4Prescribed expects, agencies and authorities include GTTAC, State and Territory Governments, Australian
Government agencies and the Minister for the Environment.
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Submitter Summary of issues raised Comment

to do with the progress of the dealings.

3 Notes the high quality of the document and considers |Submission has been noted.
the risk assessment to be thorough and appropriate.

Supports the proposed negligible risk estimate of the
GMO.

Agrees:

e there is no substantive risk of infection
and/or disease in humans following direct or
indirect exposure to the GMO, or to animals
following direct or indirect exposure to dogs
vaccinated with the GMO.

e that the recombination of the GMO with
other strains of CPV-2, other CPV variants, or
other species of parvovirus is possible but a
recombination event between this GMO and
a parvovirus in Australia is expected to be of
no greater consequence than a
recombination event between two field
strains.

The potential for off-label use has been
included in Chapter 1 and 2 of the final
RARMP.

Notes that administration of the GMO to non-canid
species, such as accidental administration to a cat due
to human/vet error, or off-label administration in The RARMP has been updated to include
ferrets for distemper protection, has not been the more recent scientific name.
considered in risk scenario 3 as a potential
recombination event. However, don’t believe that
this would change the negligible risk estimate of the
GMO.

The scientific name of canine parvovirus should be
updated from Carnivore protoparvovirus 1 to
Protoparvovirus carnivoranil (as of 2023, according to
ICTV).

4 Agrees that overall, there is negligible risk to the Submission has been noted.
health and safety of people and the environment.
Satisfied that the measures taken to manage the
short term and long-term risks are adequate.

5 Satisfied that there are no risks to people and that Submission has been noted.
the proposed licence conditions are reasonable for
managing the potential risks identified.

Notes that the vaccine is already approved
internationally.

Agrees that the release poses negligible risks to

6 . Submission has been noted.
human health and the environment and that the
proposed conditions are appropriate.
Notes:
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Office of the Gene Technology Regulator

Submitter Summary of issues raised Comment
e The parent strain and the GMO do not cause
severe disease in dogs;
e The GMO is currently approved for use
internationally;
e Issues outside the scope of the OGTR fall
under the remit of the APVMA;
e There s a plausible exposure pathway from
dogs to dingoes, however disease is unlikely
to develop.
Suggests that the OGTR continues to monitor the
literature for future reports of CPV-2 in non-canine | The licence holder is required to inform the
related native animals and revise the RARMP as Regulator if they become aware of any
needed. additional information, contraventions and
any unintended effects of the dealings
authorised by the licence (Condition 17). A
note has been included in Condition 17 to
clarify that any reported CPV-2 outbreaks
associated with the commercial release of
the GMO would need to be reported to the
Regulator under this condition.
Under condition 19(d), the Regulator can
also request the licence holder to collect
and provide information about any matter
to do with the progress of the dealings.
The licence includes conditions that require
ongoing oversight under Post Release
Review. Outcomes of PRR activities may
result in changes to the licence, or
cancellation or suspension of the licence.
Overall, agrees that the release poses negligible ..
7 & P gl Submission has been noted.

risks to human health and the environment and
that the proposed conditions are appropriate.

Satisfied that the risks identified are negligible and
can be managed with the specific risk treatment
measures included in the draft licence conditions.

Notes that:

e CPV-2 has been shown to enter cells
expressing the human transferrin
receptor in vitro, however these results
do not correlate with human infection in
the environment, supporting the
conclusion that human infection is highly
unlikely;

e The parent strain and CPV-2c have been

Some information about the construction
of the GMO has been declared Confidential
Commercial Information (CCl) under
Section 185 of the Act. This information
was available to the prescribed experts and
agencies that were consulted on this
application upon request in the course of
them performing duties or functions under
the Act or under a corresponding State law.
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Office of the Gene Technology Regulator

Submitter Summary of issues raised

Comment

present together in the environment for
at least 9 years and has not resulted in
more pathogenic or vaccine escape
recombination events;

e The capsid modifications to attenuate the
CPV-2c capsid are unclear and should be
included;

e CPV2c has been detected in Australia
since 2015 and not 2017 as mentioned in
the RARMP;

e Insufficient evidence was included in the
RARMP about the efficacy of CPV-2
vaccines against different CPV-2 strains,
and the proposed GMO likely provides
greater protection against CPV-2c;

e The potential for altered host range
resulting from recombination of the GMO
with other strains is not sufficiently
addressed, considering the evolution of
CPV-2 from feline panleukopenia virus.
The risk of this likely depends on the
mechanism of host specificity.

CCl is not available to the public. These
details were considered in the RARMP. The
RARMP has been amended to rectify the
date of detection of CPV2c in Australia.

The RARMP considers CPV-2 vaccines and
the potential for cross-protective effect in
Chapter 1. The potential benefits and
efficacy of a GM vaccine are however,
outside the scope of the OGTR assessment.
This is considered by the APVMA
registration assessment.

More information on the potential for
altered host range has been included to
Chapter 1 and 2 of the RARMP.

Agrees with the overall conclusions of the RARMP.

8 Submission has been noted.
Notes that:
The risk of exposure to humans via
e More detailed consideration should be needlestick is considered in Chapter 2 of
given to the potential for accidental the RARMP.
exposure to people via needlestick injury;
Noted.
e Commercial release of the GMO would
still be subject to a Permit to Import a
Genetically Modified Organism into
Tasmania and a Permit to Deal with a
GMO in a GMO-Free Area under Section 9
of Tasmania’s Genetically Modified
Organisms Control Act 2004.
Appendix B Summary of submissions from prescribed experts, agencies and authorities 45
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BIEER 87 CPV 630a DR Kk U O KARIRIZEE 5TV BB E

ARG A B EWIL, BB THDERA~DTIF RS K9 1~8 B BICEM F Cr A L APk
BDIENFBOLIN TN, HEREEMW LV HES 72 CPV 630a #RNEF A B ~MEHE 95 TRENE K OMEEE D /K -
BREOBLEIZOWT, LLFOVFIA RN B L LT,

¥ NIVIRTANAI, T DG ENY) O YL RIS AA T Y TR 7272\, L7223 > T, CPV 630a ££
SRS MRV R G LT AR I ST A NV ADIEER DR GL BN D ) DT IAIAEN D Z LT EE R BID,

VA 1 SRR B AR~ DO YEEL A~ TE K

TFUA 2 BB o =T =L (PER BN ) — B AR B~k

2T UA 3 CPV DM AR AN L DIE K

U 4 SR A M ERBAEY A L A (Feline panleukopenia virus; FPLV) &8 [alfL A #2212 LB HEHL

DFIFE 1 BEEY-BEEMAN DI
EENY
1) RIZDHFUERER . CPV 6302 N EFICHMEN S,
2) BHHAEBXIIHRSETHNHDIIEIZKY, B CEEICHMT D,
|
HEBY
3) BEHWAEFN CTHEMIN-EFEIEMTHIEICKYRKRET S,

BEOAEEN R UBKBO K FEEICETIEER

DOBBIZEWT, EE~OHMIETIFUERHN 7 BEETTH S, 2)ITHBLT, ROBMSBIC
BWTIHEE. ATHICKVEREIEREINS,

CPV OREIHEEET HL. ENT CPV AREET L. RIZZTDAREMERTH5ELERTHFEETY
ELTIE AXHDEIXFRUTAXYRINEZONDD ., LLEDERE 1)~2)DAREEEEET HE.
EXBE 3) MR ET BRI ERICBENEEZSZ S,

BHEIIVRIAIVRIE, 7/ LEBREEYO R BRICHAAADHEE (EIF40, LEzA>T, CPV
630a BN EZEBMITBELIZ RISV ADKBNEEBMOS / LITHARAENSILIFELE
EZbhb,
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DK 2: BEBY-MDOIAVNZF T I (HE8Y) > FAEB MR

BENY

1) RIZTHFUHEFER . CPV 630a A E{EIZHEMT B,

!

b D BB P

2) RBTRIRXITEAHMEIN=I/ILRITHERL, BRET D,
3) FNABXRIIHMSFTEHNMHDILICEY, HHTHREN=I/ILRITHOHFEE WA EE
ERD

!

FE£2Y

4) BEBYLETFN THRSN-EEICEMTIEICEIYRET S,

BEDUREMRUBEBOKFEEEICEHTIER

DOBRBIZEWT. EEADOHMITTIFUIEREERN 7 BMETTH S @B TVDIROEEL
FEEICEYBRSNDD. ROBETHS 2)DEEHEIE BLEEZONS, Tz IITEBLTH,
ROBHICHEVWTITEE. AEFFICIVERILEFRIND, GH. BWICHVTIE ) DEREIZHS L TIE.
REGCFHEZ MEY CPV 630a REWANERBLEHRBRTE., 23EE%R 3~ BEOHREIC1 B
MIXI& 2 BEOAHEAEH L., HEtt T MM IERITEL,

CPV OREEEHEEET 5L ERNTCPV NEET D, RIEZDOAHEMEE T2 LEEHEHY
ELTIEAXBDEAXXTRUTHAFYEINEZLNDHD ., ULEDER 1)~3) D sEEEEET L.
EXBE ) DS RET BRI ERICBENEEZSZ S,

BEINVRIAIVRIE, 7/ LEBREBYOEBARICHAFADEE FEF LWL, LA >T, CPV
630a RO EZ B CREL L= RICI AL ADKEED BEEBMOD T/ LICHAAENDEIFHE
=AY (R
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FUF 3: CPV EDHEEMABRA LS IEE

BENY

1) AR CPV 2L, CPV [CHLTREMNEILTWVEWRIZTIFUEERE, XL, 79F>
EFE%R. CPV 630a #RIZH L TREMNKILTWVEWNWRNEER CPV (2R,
2) BHERE CPV & CPV 630a A DEAXRNDOMAICHRERLEL, HEMERZZEELS,

!

EEDY b D BB P
3-1) BONABEXIIHSFTHMNMEDIEIZLY, | 3-2) ABRTHIRXIPEAHMENFIMILR
FNTEBEICHMT D, ([CHEfAL . BRT D,

4) BHAEBEXIIBESETHNCHBIEIC
KU, BN TEEICHEMT S,

! |

HE89Y

5 HABYHIEHNTHRINEFEICEMIIILIIYRET D,

BEOAEEERUKEEO K FEEICETIER

DOBRBEIZEWT. 79F o DOERALOERICIE. BEGRITERETSL5HEINSH., FER
CPV [ZREEL. THIZEDBRKEREZLTLSEKIZ CPV 630a #EELIIFUMEREINS AT EE
HIZIENEEZSNS, -, CPV 630a #ERSATUN—IA I RAEREREIIFUERICHERE
%.3 BEICBLTHEHAENRITHIENHBRTHIAIN TS, JVF BRI OEE®R 3 A
BETOMICEHAER CPV ICRESh ., BETIHAHEMEEERICENEEZOND,

BERICEBMEBRINECHIBEICTELEIMILRIE CPV THDHIEMD 3-1)XIE 3-2)~5)D
EBEDABEEICDOWTIESFIADERBEEZOND,

RISBWT, EEADHEHIZTVIFUEEERY 7 BRETTH. ABTINTOWARDOEFIIHAE
EIZKYBREIND-O. ROBBETHD 2)DAEEREBEETERLNLOD ., BELVEEZOND, =
IZHENTEH, ROBBSITEVWTILEE, EBIIFABFICIVBRIND BH. HITHEVTIE 3D
BEIZHEWTIX, AEGTFHREBEZIMEY CPV 6302 HOB~DERTIEIZLEER 3~5 BEDH
M 1 BEXIE 2 B CPV EtELiay. #Eitt 3 SEARAE LY, LIz > T, BB O DREDATEEH
[ZDWTIK. 3-2) DA RRVEOWThIZELTH, BEWNEEZ DN D,

CPV [EE5) CHEIMBAMNEIYSHIENHESNTS[L, 2], fzFZL. 4 XIZHEWNT CPV [E#

B~$BMTRERITHE. REBBICEVARNEYI LD BRI D=0, HHEMBMRI AL
BOERMCRBRELMRICHKT E2RBERLATOEEMICH OMICEELIIGEICHRICEISIERT
HY. ELHATREEILIERICIREMTH D3],

Fro. REGFHEBRAMED . SREBVTHLIRIZERER. BITRADOEATTHH>THCPVIC
ML TIFEISEONCREEZELL. 3 BEITEVLRAKMZETRL, CPV (23 5B LM% (Sterilizing
immunity) I T 5 (BIREH 28, 29) . REGEFHBAMENDOZOHEISEET DL, EER
DRIZBVWTRERIFETOOLT HGEHMICH OMRICERLELARMBRI VRIS ATHEME L. RE
B FETHEMEET 5. ERNTHEASNTOSEED CPV £00F U ELBLTHIEEIZREM
LEZOND,

L&Y, CPV 630a #REFER CPV BMTOMHEBMEEA MRS AR (T1ESH TR S5IZHEE
R TECEIMILADNTEBYICRLET AR LISIEBENEEZ DN,

BEINIVKRIAIVAIE 7/ LERBREEYOFERICHAAT EE (T FF0, LA >T.CPV
630a #RD EZHENMICEELI-RICVMNIILAD BN EREEND T / LITHARAENDZEIEIELNE
Ezond,
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LFUF 4: FPLV EDOHRHA A (2K SHEEL

EEEY
1) RIZTHFUHEFER . CPV 630a A E{EIZHEMT B,
l
o EE Y (3)
2-1) Fp4£R FPLV |ZREEL.FPLV IZLTE | 2-2) RETAMEAHE &SN CPV 630a #794
ENRIILTWVEWNVENBE S = CPV JLRIZHEfL ., 2T 5,
630a ¥k AL RIZHEML . LT 5, 3-2) FPLV [CLTHREMKILT HATICEFEER
3-1) FPLV & CPV 630a #AMAR D $BREIZ £ FPLV IZRRT 5.
B, HEIHEBRZEELD, 4-2) FPLV & CPV 630a ¥k ANMAR D #REIZ
4-1) BRZIEHEHCTHAMZ FPLV/CPV 4% % L, MRMEBRZEELD,
EICHEM T 5, 5-2) BEA S THZ FPLV/CPV #%% %
{EICHEMT 5,
l
FHEEY

6) HEBYHIEFNTHREINEFEITEMIDILIYRET D,

BEDEREMR VBB OKFEEEICET 2R
DOBEICHENT, EEAOBMITTIFUEERY 7 BEITHS. ABINTLEIROERET
FAEEICKYERSIND:=H. ROBRETHS 2-1) XL 2-2) DATHEEITIELNEEZ BN,

F1=. 1 FPLV HiulK(E CPV ISR L TR EREE TR [4], LIzA> T, FPLV I L THREHIKIIL
TLVBIEIE CPV (2L TEfEIEN ., FPLV & CPV 630a #DHEBESIREEELENBDEEZ SN
%, LI=A2T, 2-1) NELSY—RIFEIZ, FPLV [Z#)B L, RERILTUOVELREDENEZ S
NB, 2D, TDEDEEE 3-1) ~6) BNELSHATREMEITIFEICREMTH S,

F1=. CPV 630 #&#EBLIIEICHE LT, 31 FPLV AN FEIN DS ENE~ DEEHERIZH L
THERINTWS BIEEH 38), CORERIZH VT, CPV 630a #iEfEHR 7 BEETIC BIZELT
FPLV 2L TRHEIAFRGEL NIL DR FPLV ifAD EFENRBHONTF-, CDLSIZ FPLV [TxLT
RERENHRIILTVASHEIEEFER FPLV (THLTHEISH ., CPV 630a #& FPLV &M R A8
FELHBVEDEZZONS, CDT=H. TORDERE 4-2)~6)DNELLATEEMEIEIEEICRENTH
%o

CPV & FPLV MRz DRt IS DV TIEXER[ 1] ISk > TRB SN TLVS, FPLV & CPV [

BETIEIVWITNLRECEL THAIRBHW IO LRI AILAR 1(Protoparvovirus carnivoranl) (2
SEIN. BIHERMEEFENLOD., BEEAELSH, FPLV (LIRS HM, RITREFELGWL L
f=M>TEE L. FPLV & CPV AR Z ZELHATREMEA H D DX, @A FPLV [TREELREH
FRIL 9 BRI CPV [CREEL . RIHMAEIC FPLV & CPV AH#RREL-IBE . XIZEH Sz CPV
630a BRIZRAZEL FPLV 29 5% mMNMILT HIIC FPLV ICRRFEL . BE#ifaIC FPLV & CPV '
RELIIGEDHTHD, D=8, CPV & FPLV OMEREMEERZ D IEEMIEE E TSRV, ZDH
REMEIIERICRENTH S

LLE&Y, CPV 630a #k& FPLV ETOMERMEIZ AHEC D AR (LB TEL SHIZHERMEBR A
THELEIAMIVANTEBYICRERET HAREELEISITBNEEZONT=, GHE. /LR IAIILRIE,
7/ LERBREEYDORERITHARAD B TR0, LA T, CPV 630a HrMNEZEENYIIRE
BLIERBRIZVAINADEENBREEMDT / LICHARAFENDSZLIEBENEEZLND,

1
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(BRI 2 5 FA5E, BE P TOFRRAY7R

Enr

e R~ CPV 630 #REEfEM% ORI 3L filF ER
BN AE T D FTREME IR,

«  fHRHEHLZ (CPV [t &2 NE FPLV Lof) X, #Hiam LiZHVH55b00 | U7F o O ANIRBLRAH
TR DR EE R 35 &, R 2 2 TSR REMEIZFEF IRV EE 2 b5, SHIZ, fHF
FHIZ AR AE U2 ANV A A B~ 35 T REME I 3D TR W E & 2 BID,

o COUVRUANRIK, T LEEGEM O Y AR AA T TR 70, L7235 C, CPV 630a £
DR MEENM R LT ST A IV ADRER DN EN ) D7 ) T FA N D Z E1372\0,

BE IR
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BIFEEL 38 CPV 630a #£D FPLV BRIk x 3 5A 2k

£
1.

EF'%*%E%JQ-ZIK%Q% IZBWTIL, CPV 630a #k & T CPV 154 ¥k FPLV (2454 20 A FEfmL TV
5o ARHFEIZRBW T, BIREE 37 Ol &k LT CPV 630a £ (DP PLUS) Z4ICHEfE L= B D

FPLV jﬁ‘é?ﬁ%}iﬁﬁ%qﬂfﬂw:%ﬁﬁﬁ“éo

AR R
13 A 19~22 # s SPF Mz LA Oy, 3 BEZEIV Y Tz,

#H n# S A #®EDIF b5'¢ "3
- Puppy DP" 7.7
=18 5 A . FPLV 9/ LRESHEE 10
(CPV 154 HEHIIF>) FAIDso/2mL/BE% 4% O 1578
mom 5 19~22 ;8% DP PLUS? RU
(CPV 630a%k&HIIF) FPLV 94/ JLREHE 1062
R 3 7L TCIDso/0.2mL/EER R B 158

1) Puppy DP:CPV 154 # R U CDV # 4 —RTHR—MEEEL S AT/ — R/ILRYA L RBRAERAETIFY
2) DP PLUS:CPV 630a # & U CDV >4 —RTHR—MEEEL S RTU/— RISV KRY (L ABREERAETIFY

B 1REROE 2 BICBWTL, 2 oy bR U 7F % 4 ATV $ 5 21 Nobivac Solvent
(BRI 1mL THfRL, 7 — v Uiz, Zha ImL 38~ NG Uiz, 3 3 BEITFER 5 OB B xf
FRREEE LT,

PUMBAIEDT7=0 , B8R 0 A H (A H) . 4, 7,11, 14, 21, 28 HH (W% H). 35, 36(XIX 38 HH
(CKRTRRBEDA) | 42 V49 H H GRBE T H) 2RI L , FPLV, CPV-2 KO 2¢ #2342 HI KO}
HRGL IR RS 2 E U, BRI IR A BRI E LTs, U2 T AR U BORRR O PRt 2 37 35
72| BEIGAY 7 &4g H BRI, BB %  (KERE A 5 ORISR 2 4 A = iEL 7,

ERATER OBIZERE AR 38-1 IR T, 3 1 BELOVE 2 BEORIHICB W T, V7 F U HfEE Ve
IRDERRIEIRS 2 DAV o T, 55 3 T (BUBERH ) 123V CldmE it | AR T & OMA E R 45 o iRl
F7e L L ERIBE DRER A DTz, FPLV B8t | 25 1 BEAOVEE 2 BEOMCIIAa E 72 A iR
DFFBD LIRS TZM, 5 3 RETIL 3 PLATAICH W T, ¥ 3 H BHICH MERE O S0 TR0 5
.5 H BB A ERAES R LT, ZROOREIRIZEW L, BIMEREO KRBT N—2T1
VD 14~1T%E TR L=,
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* 38-1: FRERAERFER (AlFEH 38, Table 3)

BEEREH
L s 1D 26 27 ZCB 29 30 31 32 33 34 35 36 37 38 39 | 40-49
3724 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¥£1% | 3728 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(Puppy [ 3892 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DP) 3894 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3895 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3722 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o8 | 3886 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(DP 3887 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PLUS) [ 3890 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3891 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3717 0 0 0 0 0 0 0 0* RA# 0 0 0 |RA EE t
3 0 0 0 0 RA,
(HEXR| 3723 RA 0 0 o* RA RA | Quiet, t
=) EE
3893 0 0 0 0 0* RA# | RA* | RA® RA [RA, EE] 1

C: EA. RABSRE. *: i"ﬁ‘éﬁ&ﬁaﬁﬁ;& #: HFER(&HFW?&\%E?‘C%?’ NEREEICTEAEHYZEBRE, EORKNEHLENMNIFETES,
Quiet: ;L€ EEBRRAEIKDT=8 . BRI T RIICREZK.

BEFAYZIZH1F%5 CPV B RICOWT, U7 F % O R A # 38-2 12, WL O RE#
38-3 TR, UANLAPEMITOWTIL, 5 1 O 1 BIZREWTIRHRIER 6T, 5 2 BEOJ 1
FEICRBV T 3 S L EOPEIN SN2 LEBRON TR, 8 1 BEL OV 2 BEO KER Sy OBV T
% 6~12 H HO—RRICBE W TIRL L (2.45 TCID5o/mL)0>$JErtM>Z7<%W‘_O 3 BEIZIB W T
I BB % 3 H A Dm Ml ow ANV ADIEFE YR BT,

(A BRIC > EERIR]

HI HUAAMh I E RS R 22 38-4 1, FAIFUAMEIE RS AR 38-5 MUK 38-1 1Z/RLT,
CPV 630a & & H 3DV F U R LT-5 2 BECIE, CPV-2 HUJF & O CPV-2¢ HLJE OV T st
L CHIRERERIZ, 002 BB BUGDF8 D BTz, FPLV (%3 2 AHURIS &S 50720y, %
DIREIE CPV KT 2IGE DB LT 35D 1 FEETH T,
—7J5. CPV 154 BRA B THV I F L ABFEL T8 1 BECIE, SRR E DS EADIE00ES, 2K
ELTHRRHHD T, CPV-2¢ ° FPLV 1Y% CPV-2 (264 2 gD )5 23s@in -7z, —J7, FPLV 12
R HRZ AR RPURICE X, TR TOMTHEIL ~LIZEEL TV,

5 38-4: HI bkl Rl =& R (£5) (BlIiREH 38, Table7)

BB % AW H S ()

2| @m0 o(v’ﬁ-y#iii) 4 - . 7 - c11 - 14 : 21
PV- PV- PV-| CPV- PV-| CPV- PV-
FPLV|CPV-2| 7 ™ | FPLV | cPv-2 | =3 " | FPLV | 01 | =0 T FpL| W00 | =) T | FPLV| CPV-2| ) T IFPLV| CPV-2 |CPV-2¢
3724 | <16 | <16 | <16 | <16 | 18 | <16 | 104 | 576 | 288 | 144 | 832 | 288 | 144 | 2,304 | 576 | 448 | 6,656 | 576
3728 | <16 | <16 | <16 | <16 | <16 | <16 | 36 | 104 | 52 | 416 [2,304] 576 | 288 | 1,664 | 576 | 288 | 3,584 | 896
f 3892 | <16 | <16 | <16 | <16 | <16 | <16 | 36 | 208 | 144 | 144 | 832 | 576 | 144 | 576 | 288 | 288 | 2,304 | 1,152
| 2894 [ <16 <i6 [ <16 | <i6 | <i6 | <i6 | 18 | 144 | 36 | 286 [1,664] 576 | 576 | 3,328 | 576 | 676 | 9,216 | 1,152

3895 | <16 | <16 <16 <16 <16 <16 <16 36 18 52 | 576 | 208 | 576 | 4,608 | 2,304 | 576 | 9,216 | 1,664
EiiE | <16 | <16 <16 <16 <16 <16 <42 | 214 108 | 209 [1,242| 445 | 346 | 2,496 | 864 | 435 | 6,195 | 1,088

oW

3722 | <16 | <16 <16 <16 36 144 416 [1,664| 4,608 [1,792(4,608]| 9,216 |3,328 | 4,608 [13,312|2,304| 6,656 | 13,312
3886 | <16 | <16 <16 <16 26 72 11,152 16,656 | 13,312 1,152 9,216 | 18,432 | 1,664 | 18,432|40,960|1,664 |>36,864| >40950
3887 | <16 | <16 <16 16 104 144 11,152 14,608 | 13,312 1,152 9,216 {26,624 |1,152| 9,216 |18,432|1,152| 9,216 | 18,432
3890 | <16 | <16 <16 26 144 288 576 |2,304| 6,656 | 576 |3,584| 9,216 | 576 | 2,304 | 4,608 | 576 | 2,304 | 9,216
3891 | <16 | <16 <16 16 52 288 |1,152 14,608 |13,312| 896 |4,608[18,432|1,152| 3,584 |14,336(1,152| 4,608 | 14,336
Fi{E | <16 | <16 <16 <18 72 187 890 |3,968 | 10,240 1,114 6,246 | 16,384 |1,574| 7,629 |18,330|1,370|>11,930|>19,251

3717 | <16 | <16 <16
3723 | <16 | <16 <16
3893 | <16 | <16 <16

205



S
3| 9 | <16 | <16 | <16
i3
7848 B 8 HI Hidk i (6%)
# EA® 28 (B &) 35 36 X[ 38 42 49
FPLV |CPV-2| CPV-2c | FPLV | CPV-2 | CPV-2c | FPLV |CPV-2| CPV-2c | FPLV [ CPV-2 | CPV-2c| FPLV CPV-2 | CPV-2¢
3724 576 4,608 1,152 9,216 | 14,336 6,656 4,608 | 6,656 4,608 6,656 21,504 | 10,752
3728 288 1,664 576 2,304 | 4,608 2,304 3,328 | 6,656 4,608 3,328 10,752 4,608
# 3892 416 3,328 1,152 9,216 | 18,432 9,216 6,656 | 13,312 | 14,336 | 6,656 21,504 6,656
L 3894 416 6,656 1,152 | 18,432 [ >40,960 | 18,432 13,312 | 40,960 |>28,672| 13,312 [ >26,624 | 21,504
B 3895 832 9,216 | 3,584 9,216 [>26,624 | 13,312 9,216 |>26,624| 18,432 | 6,656 |>26,624| 10,752
Ei5{E 506 5,094 | 1,523 8,550 |>20,992| 9,984 7,424 (>18,842|>14,131| 7,322 |>21,402| 10,854
3722 | 2,304 | 6,656 | 9,216 | 2,304 | 6,656 | 9,216 1,664 | 6,656 | 13,312 | 1,152 | 2,304 | 3,328
3886 | 2,304 | 18,432 | >26,624 | 9,216 | >40,960 | >40,960 13,312 | >26,624 | >26,624 | 26,624 | >40,960 | >40,960
%3887 | 2304 [14336] 13.312 | 3.328 | 18.432 | 18432 6,656 | 26,624 | 26,624 | 4,608 | 18,432 |>21,504
2173500 | 576 | 2,304 | 6,656 | 2.304 | 4,608 | 9.216 4,608 | 13,312 | 13,312 | 5,376 | 9.216 | 13,312
B 3891 2,304 | 4,608 | 9,216 | 4,608 9,216 18,432 9,216 | 13,312 |>26,624| 6,656 10,752 [>21,504
EE | 1,958 | 9,267 |>13,005| 4,352 | >15,974 | >19,251 7,091 (>17,306|>21,299| 8,883 |>16,333 |>20,122
g 3717 | <16 | <6 | <16 |26,624] 13,512 | 4,608 | 36,864 [26,624] 13,312
3 3723 <16 <16 <16 13,312 | 4,608 4,608 |>40,960(26,624| >21,504
= 3893 <16 <16 <16 36,864 | 9,216 9,216 [ 21,504 | 6,656 | 5,376
SEX{E <16 <16 <16 25,600 | 9,045 6,144 (>33,109(|19,968| >13,397
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% 38-5: hfin AR EHER () (R FEH 38, Table8)

Sk B 3 DA (5)
B BiE | 0(DoF il 4 7 11 14 21
ID E E E E E = = =
FpLV|CPV-|CPV-ppy | CPV-1CPV-| eo v [ cpv2 | ©PV- | FpLv |cpv-2| CPV- | EpLv | cpv2 | CPY- | FPLV |cpv-2| CPV
2 2c 2 2c 2c 2c 2c 2c
3724 | =4 | <14|=14| 28 | 127 | =20| 588 | 2560 | 640 | 1,024 | 9,051 | 2,032 | 1,024 [18,102| 1,270 | 4,096 | 16,127 | 1,600
3728 | =4 | =14|=14| =5 | =14 | =14 | 256 | 640 | 113 | 4,096 | 18,102 | 4,525 | 1,783 |18,435| 2,016 | 3,104 | 20,319 | 1,270
faagz =4 | =14| =14 50 | =14 | 256 | 2560 | 320 | 1,024 | 8,063 | 939 | 1,351 | 5,080 | 1,016 | 2,353 | 8,063 | 1,270
g| 3894 | =4 |=14|=14 80 | =14| 64 | 1,091 | 80 | 1,351 |14,368| 1,600 | 3,104 |12,800| 2,016 | 5405 |28,735| 1,878
3895 | =4 | =14| =14 =14|=14| 37 273 57 338 | 2,560 | 905 | 1,351 (20,319 | 4,525 | 4,096 |32,254 | 9,051
THE| =4 | =14|=14| =10 | =57 | =15| 240 | 1,425 | 242 | 1,567 | 10,429 | 2,000 | 1,723 [14,947 | 2,169 | 3,811 | 21,100 | 3,014
3722 | =4 | =14|=14| 84 | 160 | 226 | 1,351 | 5,080 | 7,510 | 12,417 | 25,600 | 20,319 | 7,132 | 36,204 | 20,319 | 16,384 | 32,254 | 18,102
3886 | =4 | =14|=14| 12 | 80 | 101 | 2,353 |18,102 20,319 | 12,417 | 60,081 | 72,408 | 7,132 | 64,508 | 72,408 | 7,132 | 72,408 | 64,508
f 3887 | =4 | =14|=14| 49 | 273 | 202 | 7,132 | 16,127 | 20,319 | 12,417 | 40,637 | 36,204 | 5,405 |32,254 | 32,254 | 12,417 | 36,204 | 36,204
g| 3890 | =4 | =14|=14| 147 | 226 | 508 | 2,353 | 7,184 | 6,400 | 4,096 | 16,127 | 15,020 | 5,405 | 10,908 | 16,127 | 7,132 | 7,184 | 15,020
3891 | =4 | =14|=14| 49 | 160 | 376 | 4,096 |18,102 18,102 | 9,410 | 25,600 | 32,254 | 3,104 | 14,368 | 20,319 | 16,384 | 15,020 | 28,735
Fi)iE| =4 | =14|=14| 68 | 180 | 283 | 3,457 (12,919 (14,530 | 10,151 | 33,609 | 35,241 | 5,636 | 31,648 | 32,285 | 11,890 | 32,614 | 32,514
3717 | =4 | =14| =14
f 3723 | =4 [ =14] =14
B[ 3893 | =4 |=14| =14
EHgE| =4 | =14| =14
B 1Sk B 3 D AH R (5)
B b 28 (% %) 35 36 X% 38 42 49
FPLV [ CPV-2 [CPV-2c| FPLV | CPV-2 [CPV-2c| FPLV | CPV-2 [CPV-2c| FPLV | CPV-2 [CPV-2c| FPLV [ CPV-2 [CPV-2c
3724 | 5,405 | 32,254 | 2,540 | 21,619 129,016 | 16,127 49,667 | 162,550 | 36,204 | 65,536 |129,016| 16,127
3728 | 1,351 | 16,127 | 1,270 | 5405 | 11,404 | 4,032 21,619 | 51,200 | 16,127 | 12,417 | 40,637 | 9,051
f 3892 | 2,353 | 10,159 | 2,263 | 21,619 | 45,614 | 12,800 37,641 | 102,400 | 18,102 | 28,526 | 91,228 | 9,051
z| 3894 | 9,410 | 36,204 | 4,032 | 86,475 | 240,325 | 36,204 65,536 |>516,064| 64,508 | 86,475 |349,053| 40,637
3895 | 5,405 | 40,637 | 4,525 | 28,526 [129,016 | 20,319 16,384 | 144,815 | 32,254 | 16,384 | 81,275 | 18,102
E)4E | 4,785 | 27,076 | 2,926 | 32,729 |111,075| 17,896 38,169 | 115,241 | 33,439 | 41,868 |138,242| 18,102
3722 | 9,410 | 36,204 | 32,254 | 7,132 | 32,254 | 36,204 9,410 | 36,204 | 32,254 | 7,132 | 21,816 | 25,600
3886 | 6,384 |144,815| 72,408 | 65,536 |289,631 (120,162 114,105| 229,880 |162,550| 150,562 |289,631|162,550
f 3887 | 16,384 | 81,275 | 36,204 | 9,410 [102,400 | 36,204 21,619 | 72,408 | 51,200 | 16,384 | 60,081 | 57,470
ze| 3890 | 3,104 | 12,800 | 17,775 | 12,417 | 25,600 | 40,637 16,384 | 36,204 | 36,204 | 21,619 | 40,637 | 30,041
3891 | 21,619 | 20,319 | 36,204 | 21,619 | 64,508 | 43,632 49,667 | 64,508 | 64,508 | 49,667 | 45,614 | 43,632
48 | 11,380 | 59,083 | 38,969 | 23,223 | 102,879 | 55,368 42,237 | 87,841 | 69,343 | 49,073 | 91,556 | 63,858
% 3717 | =4 <14 <14 | 37,641 | 57,470 | 20,319 | 37,641 | 102,400 | 32,254
3| 3723 <4 <14 <14 | 16,384 | 10,159 | 4,032 | 86,475 | 72,408 | 20,319
g 3893 | =4 <16 <14 | 28,526 | 36,204 | 6,400 | 49,667 | 60,081 | 32254
EHiE| =<4 <14 | =14 | 27,517 | 34,611 | 10,250 | 57,928 | 78,296 | 28,276
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