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Study on the molecular variety of Feline calicivirus (FCV)
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Abstract. To examine the mutations in the capsid region and antigenicity associated with FCV transmission
and persistent infection in the field case, it was performed a phylogenetic analysis of a total of 22 strains:(6
strains isolated from 3-, 4-, and 5-month-old kittens that had been born in the same colony, and 2 strains
isolated from 2 cats manifested latent infection (the first isolates), 14 strains isolated during three years post
first isolation.

The neutralizing antibody titers for the first isolates decreased with a high negative correlation with the
distance between capsid protein genes (Y = —129.98X + 15.09, r = —0.84). A high negative correlation was
also found in the C and E regions. The neutralizing antibody titers of rabbit anti-FO serum decreased with a
high negative correlation with the genetic distance of the capsid region (Y = —26.64X + 4.32, r = —0.90). A
correlation was also observed in region C and the 5’HVR of regions E and F.

The duration of virus secretion showed a high negative correlation with the distances between the origin and
the amino acids in region B, region C, the 3’HVR of region E, and region F: the farther the distance between
the origin and the amino acid became as a result of interindividual transmission, the shorter the duration of
virus secretion. The slower the evolution of amino acids in persistently infected individual cats, the longer the
duration of virus excretion, suggesting the involvement of region A.

1. B B

Feline calicivirus (FCV)® 5°HVR of E 8 & U C&fx
FHEBUT T ANV ZADBFNCAFET PRI TS ¥
=7y MEBVEEDH Y, SHVR of EZHAIE/
7a—FVHERCHTAIE =T 2 e G, F72,
COEBEEULERARTF FighFIR) 7 a—F v
FADOERE2HFERTH I &5 5, 5SHVR of E & $H1%
Clx” A ABGefE AN THRIZERBEIT T 5 5 —
Ty beEZONDY, URERPEETEEDOH
BRI HOIBBEN TRV, ARFZRIE, BFILFCV £
HIEGeB] (Aokk) (ZBIT 5 FCV OIRPT & B AR

EFk, FFBREICHE) 2 7Y PERERETORIET
BEAE & FURZRROBEIZ O W THET L7z,

2. A &

1. AR EE

200146 H30HIZ, —"HORTHEIN TNV
34PLDRI FCV LD E 72D T I NS DFEITDO N
TIANAGEEERIT o720 538 A WA (1stisolates)
% Aotk (A0198-1, Ao199-1, Ao210-1, Ao212-1,
A0213-1, A0214-1, A0222-1, A0224-1) & L7z, %D
%34 (4H) EVEFRELIT, THIN
FCV  (A0199-2, A0202-2, A0210-2, A0212-2, A0213-2,



124 AT RSFERERE BB 1L -

A0214-2, A0198-3, A0199-3, A0195-4, Ao214-4, Ao194-
5, Aol195-5, A0196-5, Ao214-5) 2D CEIRFIEN
EiTo 77,

2. RT-PCR ; RT-PCRIZIZFH 7212754~ — (Ao)
ERL L TR o 70

3. BEIVYXMBEDMER ; Acl198-1%k & FOBRE A
vy, T A0198-1 5838 7 FIMLE & HLFO I 7 ¥ I
BEER L,

4. hFIFRER (NT) ; AR ICHE U THE Ao198-1
R FIMTED 5\ ITPUF9 S0 7 FILE = v
FEh L7

3. BREEE

1) EEY A VA ORHEB YT ¢ 1st isolates O Ao8
DT 54 < —$EBDT I J BEH O RGBT IC
£ 0 Ao0198-1#E% origin & L T outgroup {2 L7253 F
Rt 2 E T B &, RBRICFEIEL 723 + AlmofF
Wi & 43k S 72 Ao222-1, Ao224-1 k& Ao198-1 #k
B D BRI H 720 T 7z,

E2FHERD Ao 7T A < — O T I BRG]
12D\ T Aol198-1 % outgroup & L THEE L 7-45-F %
mBHE, 983%DE VT —MA LT v TET2DOD
7T AY =N, 79 A% — 124 1st isolates
DABEMERE e LTV 2370 b 08 S N7z Ao198-1,
Aol99-1 Bk EE N, ZNDAME I IR Y —TICE
Iz 79 RAF—TIEEHIT, 961%T, 75 A
¥ —Ta (Ao212-1) &, 985% T2 A% —1b,
Icizmhnic, 79 A%—100bi2iE, Ao212-1kkL
WNOFWH S DGEETANVABETN, 7T AF —
I ciZid, 14ELAREIC3HE S L7 3nd, 4th, 5th isolates
PO STz,

2) DEETANVADT I JEREHIZ & B Pair wise
Distance & PAIPLAEMEDOHE © A0198-1 #k & 1st
isolates D7 X / BRECHIIZ BT % pair wise distance &
Pt Aol198-1 7 H FILFE A9 A FFIFUARAL O BI£R IE
EFER y =—129.98X + 15.092 (r=—0.84) TH
EuREMOKT %R, A, B, D, FHEEBOH
B9120.28, 0.66, 0.24, 0.50 LK<, C, EfHBIIr=
08 L EDE V%R L7z, Cldy=—1583X+ 13
(r=081), 5HVRof Eidy =—41.53X + 14.69 (1=
0.80) DEVREM %R L7720 PLF9 GIE Y ¥ FIMIEIC
LT, BYRERy =—26.64X + 432 (r=—0.90)

123 2005 4E

THE XISV, HEXE SN, A, B, D, conE,
3’HVR of E DHEIE 0.60, 0.65, 0.33, 0.45, 0.63 &
WA, Mo C, SHVR of E, FHEEr=082 1
DEVHBEERL.Cldy=—354X +4(=0.94),
5’HVR of Eldy =—8.00X + 4.16 (r=0.80) D[al/F
BE#ERL, EOEBD, BREHROMES /M

<, RwEEETE L,

3) BRHEIARG & 7 X BREEEEDRBIMR | Aol98-1#k &
1st isolates D 7 I / BEECHIZ X 5 pair wise Distance &
PEMt B O B3R X, y=—221.6x + 12.967 (r=—
0.97) OEIFEMTRENTz, I A, D, 5SHVR of
E, conEld¥r=—0.68, —0.21, —0.53, —0.76 &{&
W, fHI B Ty=—316.07x + 11.702 (r =—0.81),
fHI C Ty=—2775x+ 12 (r=—0.99), 3’'HVR of
ETy=-—54958+ 10211 (r=—0.89), #AE F T
y=—205.13x + 13.771 (t=—-095) L EVHE%E
L7,

REFWNFEREBNZ BT 5 7 A W ASEEIR 2 5 R B
B RHICFRREBE T 2 EEIFET 5 LERATE
DFFREGe T A W APERL, MOBEEIT LT
RNV EGL BV BEPERT B LRSI
725

Radford 5 b, 20— TEMBRESE L X
(250 BE L 72 FOV BRIZIBRGIE ORRIZ I, EIRT-HERE
VELSBoTWAIEEHREL TS, ZDX)H
2 HIBVE L OBRIC O W TR R T Wiz, B
BUEHEIC X D origin & D7 IV BBIFE#ES®E % 513
EBRAM 2N E R A ERS R Sz, HICERT
BEAE DT WARIZER G, L 78R3 BRI 27 R < #¢
B AEMD D olze DD HHREEARICE T 2
WEEASNRWA, RIS L ) S B, i C,
3’HVR of E, #HI FA G L T3 Z LR
ENteo T, TANAOEREBREEAATO T I
J BROEACEEE & PRt I O BIFR T, ELEEDS
BWIZ PR R 2 2 MR S, FRICHE
B A OS5 2REE S N7z, Radford &5 (1998) 13
B EERIZ B W THEE L 72 FCV OH#ALEE 12DV TR
HLTW2AY, FHHIEE OBFRIIR L Tz,
S HIEHRERIZONT, BEFFELIT) Z LR
oD T, ERE{ERE & R BB A T OZEEIRN
BT A ED R, Kreuts 5 (1998) b EER
HIFFRURG I BV CTHAPUER IS § 5 R =D



FABYTTALNA (FCV) OBFEREMEICET 2% 125

CHEBEDEBEIZIOWTHEL TWEDY, KiwLT
AT L) RERBEREIC L VREEEESRMICBY
L7 I BOEE, RENS EREFRELETCOLR
bR, HhBREMASSICAELLHICOVTIR
MRS N TV, 5, 1HEULEORWRbR S
EFRILIETANVAIKRELERZRI L7272/
IR L TWwo K DER L 2575 R O R
rRITEEZLN, FHICIRRERLESRIMLL
BVWEICTDILNEETH D,

4. E B

FCV BB BT, 34 (SE) 27 A
VASHEEZ LY 22 k5 BES L, origin % outgroup &
L7z TR &, 13468 3-5EE) 05k
TANAPN—DODREE LRI TAY —RBE LT, 1st
isolates D WAL & 7 X/ BRECSI O HEED AR RS
T, origin oL DT I JERIBHEASEL 2513
KAWL 55 2 EATRENT, FCV IIEKZ &
B BITHEV, T3 BRIBEAEL R Y, THITHE
WHFIFARICS T A AR SET 5 L) TH b,
PEMHEAR & origin L O 7 IV EREEEEDO B4R TIX, #H
1 B, %Ik C, 3’HVR of E, I F CRVHEDIHE
BRON, BEBEEL T R origin L DT 3
J ERBEREDSIE < 72 513 CHRIHEI R A < & A MEI A
Rohiz, HICHEREDST VRIS L2 ERIE &5k
WA AR CFfR T 2D D o 720 1ELRRIZS
X N7z 4 VA (3rd, 4th, 5th isolates) (X & 525
BPBEEERY, TRUMICTEIRLZVA VAL
Riebr 728 —%REL, PREHIBORWEED
Rohiz,

X &

1) Geisler K, Sheneider K, TruyenU. (2002) Mapping
neutralizing and non-neutralizing epitopes on the capsid
protein of feline calicivirus. J Vet Med B Infect Dis Vet
Public Health. 49, pp.55-60.

2) Guiver M, Littler E, Caul EO, Fox AJ. (1992) The

cloning, sequencing and expression of a major antigenic

region from the feline calicivirus capsid protein. J Gen

10)

11)

Virol. 73, pp.2429-2433.

Johnson RP. (1992) Antigenic change in feline
calicivirus during persistent infection. Can J Vet Res.
56, pp.326-330.

Katayama K, Shirato-Horikoshi H, Kojima S, Kageyama
T, Oka T, Hoshino F, Fukushi S, Shinohara M, Uchida
K, Suzuki Y, Gojobori T, Takeda N. (2002)
Phylogenetic analysis of the complete genome of 18
Norwalk-like viruses. Virology. 299, pp.225-239.

Kreuts LC, Johnson RP, Seal BS. (1998) Phenotypic and
genotypic variation of feline calicivirus during persistent
infection of cats. Vet Microbiol. 59, pp.229-236.
Pedersen NC, Elliott JB, Glasgow A, Poland A, Keel K.
(2000) An isolated epizootic of hemorrhagic-like fever
in cats caused by a novel and highly virulent strain of
feline calicivirus. Vet Microbiol. 73, pp.281-300.
Radford AD, Turner PC, Bennett M, McArdle F,
Dawson S, Glenn MA, Williams RA, Gaskell RM.
(1998) Quasispecies evolution of a hyper variable region
of feline calicivirus capsid gene in cell culture and in
persistently infected cats. J of Gen Virol. 79, pp.1-10.
Radford AD, Bennett M, McArdle F, Dawson S, Turner
PC, Williams RA, Glenn MA, Gaskell RM. (1999)
Quasispecies evolution of a hyper variable region of
feline calicivirus capsid gene in cell culture and in
persistently infected cats. Vet Microbiol. 69, pp.67-68.
Radford AD, Dawson S, Ryvar R, Coyne K, Johnson
DR, Cox MB, Acke EF, Addie DD, Gaskell RM. (2003)
High genetic diversity of the immunodominant region of
the feline calicivirus capsid gene in endemically infected
cat colonies. Virus Genes. 27, pp.145-155.

Sato Y, Ohe K, Murakami M, Fukuyama M, Furuhata K,
Kishikawa S, Suzuki Y, Kiuchi A, Hara M, Ishikawa Y,
Taneno A. (2002b) Phylogenetic analysis of field
isolates of feline calicivirus (FCV) in Japan by
sequencing part of its capsid gene. Vet Res Commun.
26, pp.205-219.

Sommerville LM, Radford AD, Glenn M, Dawson S,
Gaskell CJ, Kelly DF, Cripps PJ, Porter CJ, Gaskell RM.
(2002) DNA vaccination against feline calicivirus
infection using a plasmid encoding the mature capsid
protein. Vaccine. 20, pp.1787-1796.



