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Detection of Feline Calicivirus in Chengdu and Phylogenetic
Analysis of Its VPI Gene
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Abstract: This study aimed to investigate the prevalence and genetic variation of feline calicivirus (FCV) in Chengdu using
molecular biological methods, and to provide a theoretical basis for the development of a novel FCV vaccine with broader
cross-protective effects. This experiment collected a total of 113 samples of eye, nose, and throat secretions from cats with
respiratory and stomatitis symptoms in Chengdu from 2020 to 2023, and employed the RT-PCR method for sample
detection. 24 FCV-positive samples were identified, with a positive rate of 21.24%. Subsequently, the P/ gene region was
cloned and sequenced, followed by sequence alignment and phylogenetic analysis with domestic and international FCV
reference strains. The nucleotide homology between the VP! genes of the five FCV strains obtained in this study and the
reference strains ranged from 72.6% to 84.1%, while the amino acid homology ranged from 84.0% to 95.9%. Phylogenetic
analysis showed that the strains obtained in this study clustered into two gene groups (G I and G II) alongside Chinese and
international FCV strains. SMU-M2, SMU-M7, SMU-M13, and SMU-M71 are all located in the G II subtype, while the
strain SMU-MS belongs to the G I subtype. Among them, the FCV vaccine strain showed a relatively distant genetic
relationship with the FCV strains prevalent in the Chengdu region. The prevalence of FCV among cats in Chengdu is
relatively common, and the genetic homology between the prevalent strains and the vaccine strains is low, with significant
sequence differences.
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FCV £ ZAL YL, s 75 W] B & oW sh P 11 553
WAHEH DUR GRS . o B R
Ja = B, FF R, T Rk AR AR G
VR G Esh . DL LR HFCV A R5RK
FE gt AF HAE A& E A mAT. Bt E NS
A5 H FCV R i A K5 % B AT %, (H i T
FCV 5& — ML R 20 5 A2 A8 7 1 RNA TR 25, I
PR 9% i T I97 R0 SR AN 3, A0 AR e 9 R
MWE .

FCV J& T #K 9 8¢ B} (Caliciviridae) 7K Ji 1
I3 5 J&8 (Vesivirus) i "™, ~ J0 3 5 ) B0 i 1F %
/NRNA T 5, F R 4H 4= K H 7 683 bp, G & 34
FF T [ 132 HE Copen reading frame, ORF)™',
Hor ORF1 % i B0 Or ~¥ (1) JE 45 74 22 1 s ORF2
AR 5EE H VP S A-EANN X, i CLE
XN, 5 RAEZS, & FEULE RS /1T
B ()5 Kl 2 — o FCV A4 VP1 43 3 GIHI GII
PIAERY, i1 T VPR 5 R AR R FCV AN
BRI X R NS VP28 X B A, 1)
VP HERC ARG R 2B B #EFR . ORF3 4ifid 5
TGRS BRI G B RO R DR IR EEAK
FeEE VP2 FCV A — AN gAY, H R
Y LIRS o 7 B - Y PRI CIR 3 e S23 [i)7 S TTER N
A2, HAE 2R 800 M5k 2 5 i B i 1)
YRS

KBTS TR EH R T 113 4 A IR E
S 1198 RE AR R A8 R S WA 43 W WD FF A, >R FH RT-
PCR JiEHATRL I, FERREAHEAT T AT IR 12
Wr, DL T FCV B Qe 0 72 15 S5 88 (0 M o) L 48
W ORI LS B — e ORI . Utk
Hb AW FEAE 24 O3 FHYEREA TR 38 S kAR 52 2R
H VP13 P91, 35 95w R [ AN [F] b X7
AT B BERR AT [FIVR 1% 7347, A T 3 FCV 1E B
5 At 1 X 1) 43 - AT I 22 e DL B A
A S A DL 5 1A o AHIE 5T 25 B AT S NI R Y
HHHIFCV 2 iR ALBER J7 7] .

1 #MR5EE

1.1 ##
L11 AR IERFEACREE T 2020—2023 4%,

oK B RS ) 17 ZXEh W B A 3 A, HL Ak

N R W TE 0 1R B FCV I 52 /A 1)
RS, JETT 113 0o 0 SRFEATE 2 Rl
PR RS IR | G5 15 LA A I R AR AR S B
(R Do GE: AL IR T 113 431
IREEA . TEFME A R SR B AT 2 B Gt
B, PR A0 FEAAE Bl st A4, - o K 8e it
(1 SE B b A i 2 T A ks B O, R T
76403 BT Guit 4 b 35 LA 2R 50 A RORE A &=
RUE DB IRAB I FEAR AN SR, BT
—80 CCLRAF % o B RO FT i R 5
GY NI 2 | 4 R 5% IR PRI S L R L 22 AT D
Ji 5 2 S I R AR

1.1.2 £ &M AALE  Trizol™ Reagent «Prime
ScriptTM RT 77 & , 29 TR CKIE) IR A 7
7% i s Quick Taq HS Dye Mix, ZR 745 (_Eil) A=W
BHE A TR 2 &) 72 s Goldview (EB AR , BR g
rh A A R A A 1% 24 B A BR 24 W] 7 i s DL2000
DNA Marker - i 40 BEAR HLS B T b, Tt SRR
A EARA B2 5] 77 i s 3 38 PCR 41X, Thermo
Fisher Scientific 28 &) ;= i ; B R R 48 4R
F K A%, Bio-Rad 24 &) 7% i o

1.2 7%

1.2.1 #ARNA 893 A FCV AN 5§ I iEE
DX I GRS AT S A A 7 40 B
Jiit B AR A 5 8 000 rpm 5073 B L5 vk, Bt 4
YR B e TR . B S00 uL b R
H TRIzol %147 RNA #2 5, 28 J5 H Prime Script™
RTreagentKit S %% 5% i 7] &K RNA & 5% 5% ik
cDNA, $ BUFE A RNA K F RT-PCR ¥4 i 1T FCV
K, 51%0% %1 4 : FCV-456 F: GAATTGGCTAA-
RATCTTRCATGA ,FCV-456 R: GGRGTTTCAG-
AGTTDGARGTCA, H I i BE N 456 bp, [ b 5%
-4 : 94 °C 2 min, 94 °C 30's,53 °C 30 s,72 °C
1 min,72 °C 8 min. L35 ANEH. 519 H L
A T A 7 A R

1.2.2 FCV-VPI % B 5314993 57 GenBank
FRFR VPIEER T, & BT FCY-vP1 %
DRI 30 73 2 R 38 1) 5| 0 64T PCR Y38, S5 571 «
FCV-VPI F: GTTGGTGGTGTGA-TTGCCGA.,
FCV-VPI R: CTCCAGCCAGCAGTT TCTTG,
T H (1) BERK /N A 720 bpe PCR R NAK RN
25 uL:HS W 12.5 pL FCV-VPI F 1 uL.FCV-VPI
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R 1 pL.ddH,0 8.5 uL.cDNA 2 pL. S %1 -
94 °C 2 min; 94 °C 30 ;58 °C 30 ;68 °C 1 min;
72°C 8 min. # PCR =¥ [m i 41t J5 5 pET-28a
(R FRESEH AT 5o AN LAY, BREL 10 STl
FHE AT PCR &€, AU 10 nL 4 PCR %52 A
BH M 40 8 2% 24 T AR TRE (i) I A IR
AN, 3R A5 FCV-VP1 3 K36 43 X 7 51
= H

123 A RE A, BARTETERR 05
FCV ] VP1 JE K 7 25 2R 5 GenBank 1 (1) [E 4
AN TR Sk SR AT BE IR G VP BE IR A R 2R R
()88 P R 7 H1 e AT LU 20 B o % FH MEGA 11.0
A% 3E4T 2 7 7)) BL G (ClusterW 25275 A0 [5] Y5 14
Oy M, F AR P53 IR EE x4 SRR O AR B0k
(Neighbor-Joining Algorithm) #4 22 5 54 . K H
&R 1% (Bootstrap H 25 EE#E 1 000 O MR E VPI
SR LEST R R G R B

1.2.4 it FGRATHF) oA HIERI B
SV EIVER RS L R S LSRRG R
ISR I7 T AR S O 5 LL L FCV A
FELE SR RS S DA B e 1 L T & AT
TEZE o FHOCTE 73 B ALK 28 ANOVA 73 #r i
i IBM SPSS Statistics 28.0 #£ 47 . # A% PfE<
0.05 5¢<0.01, WA N ¥ 2 57 A gt B3
B A TE

2 %R

21 FCV#NERSHH#R
2.1.1 #AmMAEE HRT-PCRITIEX 113 47
M HE B 2> WA RE A HEAT FCV RGN . &5 R
£ 2020—2023 4 B B 43 b XCR B2 113 40 1
Ak FCV FHPERE AR 24 A, 7 FE A S 3011
21.24%(95%CI=13.79%~28.69%) .
2.2 FCVRELZERSEMR FH MR
R IRRB KB

TEMER _E , FCV EME P8 AP P A
3 RION 22.92% F1 28.57% , e A 114 S e R g
i T HEPEA G v 5 o0 A 4 R R U AR X ()
FCV & G 2 15 88 1) 14 1) O 5 35 AH 9G4 (P=0.59)
(R D TR b, Zhid il (<12 H ) FR A (>
12 7 8O R 2R 43 51 O 24.14% F1 27.66% > B AF
M B ZRS  TG , Geit 2 i g IR R oR

R b X FCV I8 e 2 50 1 47 08 J6 A Gk (P=
0.735) (R 1) s 7E A b, b A el 4 L 99 58
T R 2 < 2 AR A AR A T B PR A e 24y 031
N 15.38%125%- 50%- 28.57% 40%- 16.67%, H
B R R e ) R R AR R (R e
I3 T3 B FCV G 2 B8 1 b A JE AH D6 M (P=
0.660) (£ 1) ; 7E R i b, K I (1) 76 43 FE A
W CRER 18 M FEA A 8 ERAME , R e
S8 FEAH 114 S FH T, FCV B G2 501
Ho 2 1 DU TA) A7 A8 2 25 AH R 1 (P=0.029) (£ Do
25 b X FCV B 2 500 (1 14 1) AR08 | o
(T TE ¥ PRI ERSE RS T E 5 S/
2.3 FCV-VvP1 ZEARELRE M S

Ryt — S RCER L X FCV-VP1 3 A 1) 53
FREAE A AL AR S, R B 8 51
2413 BHPEREABEAT VPI 54 X 75T 1, F 243K
158 5 BRETI FCV 26k VP 9 OLE 1D, 23 Sl i 44
N SMU-M2 . SMU-M7 . SMU-M8 . SMU-M13 . SMU-
M71, ¥ 5\ ¥ B 5 51 28 719 bp. 717 bp. 724 bp.
743 bp-737 bp. ZEFFK I, A I S HREEEZ
B 1) 4% 8L 7 41 R YR 1N 76.2%~97.3% (L
2), & EER T A R IR PE A 84.0%~95.9% ( WL
K1 3) ; 5 GenBank H 435l >k B A E 4246 AR AR
e R b T R AN L IX AT B AR G VP 3
DRI 2 2% 7 51 LA R 3 R 9% W R 7 1) 22 1] () A% 5 TR
VRN 72.6%~84.1% » T 31 [R5 14 80.7%~
94.2%.
2.4 FCVv-vPl1 EREEE#H LS

S BRAEAMOR 2 5 1 R R T A1 E A
FLARH X IR AT B FR AN FCV 8 1 Bk 1 55 (R 31
P A AL AR A SR A (LI 4D, 55 R B 7RiX
6 FCV 23 93k BRI FET (G A1 JE R BT (GID P A
K. SMU-M2.SMU-M7.SMU-M13 1 SMU-
M71 %) & F GILE A, SMU-MS # J& T GIIE
A, H.rp SMU-M2.SMU-M7 1 SMU-M13 #k At
T H— 43¢, i H A& H H (SMU-M8.SMU-M71)
£ GURI GIIA & B e — A7 3o W SHRFCV
BEAT R B o M I, B AT R (L P 4 A D) I3
fE R BRI, AE— o3 b BREY, AR
WIS FFRAF A 5 KR FCV 5 [H A AS [ H X B AT 1)
o FE R AR A B RIS AR 2R, S PR EE AR 2 ]
WAL R E A, HIY 5 FCV 5% M Mk 4% R



° 988

AR A R 224 (H SRR A R

57 %

R1FCVRATESM A FI M R & H R Z BRIE XM

Table 1 Correlation between the prevalence of FCV and gender, age, breed, and vaccination status in cats

FEA A

FRPERE AL

[ EAEAS

A . . i FAE(95% CI) WM Py
Total Positive % Negative »
Variable Positive rate (95% CI) OR P-value
samples samples samples
PR (n=76)
Gender (n=76)

EPE Male 48 11 37 22.91%(10.95%~34.87%) 104 050
i Female 28 8 20 28.57%(11.91%~45.23%) ' '
i (n=76)

Age (n=76)
INF12 A%
N 29 7 22 24.14%(8.66%~39.62%)
(<12 month)
0.83 0.735
KT 12 ik
47 13 34 27.66%(16.94%~41.75%)
(>12months)
1 L (=76 ) Vaccination status (n=76)
£ )% Vaccinated 18 8 10 44.44%(24.56%~66.30%) 342 0.029
KA Unvaccinated 58 11 47 18.97%(10.94%~30.85%) ' '
i (n=76)
AR L
T , 42 13 29 30.95%(18.88%~46.38%)
Chinese domestic cat
SRS 1.25 0.660
: [
. 34 9 25 26.47%(14.15%~43.72%)

Exotic breed cat

bp
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E 1 FCV PRMAEZA vPI EEY HBER
Fig. 1 VPI gene amplification results of FCV-positive samples
4 :M:DNA 73 T ibRifE s 1~23 : FCV PHPEREA : 24 BN R
Note: M: DNA molecular weight marker; 1-23: FCV-positive samples; 24: negative control.

BERLTE X 0] g2 H AT IR AR B e Ak
R PE G R R R 2 —
3 Wit

FCV fix 5T 1957 4E4f Fastier 7 254387, 2.
Je Bty S /2 BRSS9 AR 9 L 3E IR 4 B B FCV
R, Bl O 2R A0, HFCV ESA
E R W RATE I — 2 ER. FFCV A
RNA JF 8 , 248 573 B e P2 E [ ) AN R X 4T
M8 AR A, AT R A BT £ 5, i Bk
FUS T e RV L 2 00 BT il R
L2 R S B PRI S R B AR b AR AR

AR TEAE LK PG S AN X AR 3, 5 AR b X
(AT 5 AR B 43 #7

AT 113 I AEA A 24 4 B, BH
PEZE R 21.24%, 75 2 (FE AL LX) (Jb 5 (2 b b
X)W RV (AR AL XD 22 (R AR IX) (1L R
(BRI « iR (HEAR IO ) 136 (PR R B IX D 1)
B4 2R 43 331 N 46.30%-46.30%- 13.75%-58.67%-
13.42%-27.20%+30.29%. 5 [ Py HAth TN Hb [X
AH LG, 48 2R i X BH 14 2R A, v BH M 230 o v
FE L B(58.67%) NARER AR HIX , vl fe 5 &
5 P 57 B B R E AT BE R ANRE AR R VR 22
Koo XTSRS AR AN [5] R B AN ]



%50 (R 22 5 « Sl XA A LR 08 2 ARG D) 2 3 VIPT R R ) st A% i34 20 * 989 -
19 [ 20 | 21 [ 22 |23 |24 |25 |26 |27 | 28 | 29
752|718 |76.2|78.7|76.8|75.5|76.6 |76.8{76.9 | 77.5|77.3| 1 | YM-F4.seq
77.3|74.1|75.9|79.0|76.8|76.9 |77.3|77.3|77.9|782|78.3| 2 |YM-F65.seg
772(73.8|77.1|78.8|78.1|/75.9 |75.5|75.3|78.6|75.6|80.1| 3 |YM-255.seq
74.9|71.9 |76.2|79.3|76.0 | 77.8 | 75.7 | 76.6 | 75.4 | 76.6 | 78.3 | 4 | TIG-1-HLJ.seq
75.7(72.0 [83.2(79.3|76.0|78.8 |74.8 |74.6|75.6 [ 75.5(77.9| 5 | WZ-1-HLJ.seq
75.6|73.9 |74.4(82.3|75.5|75.5|75.8 |75.7/82.076.4|78.0| 6 |BJ-DH.seq
76.4|74.7|74.482.2|75.7|76.5|76.6 | 76.6 |84.4 | 77.3| 78.3 | 7 | DGCV03-GD.seg
749|748 | 74.5|76.7|74.0|75.2|77.6 [77.4|75.8 |782|76.5| 8 |FCV-SXl.seg
732[752722(76.7|72.8]74.2|79.6 [ 79.4[77.1[ 799|768 | 9 | FCv.sX2-S.seq
76.4|74.7|74.482.2|75.7|76.5|76.6 | 76.6 |84.4 | 77.3 | 78.3 | 10 | GD-CHO03-SC .seg
76.2|74.1|74.985275.7|76.1|75.2|75.5|82.7|759|76.8 | 11 | GXNNO1-19-GX. seq
73.8(74.2|73.2|76.0 729|753 77.7|78.2|74.4 | 78.1| 753 | 12 | HB-S4.seq
75.0|72.2|84.5|81.0|75.1|78.9 |76.6 | 76.6 | 75.4 | 77.0 | 77.5| 13 | HRB-SS-HLJ. sec
76.672.5|76.5|86.1|75.876.8 |75.0 75.0|78.5|75.3|79.8 | 14 |HZ 19_14.sec
75.5|72.6 |72.2 764 |74.8|73.9 |73.7 | 73.8|75.3 | 74.2| 75.7 | 15 | HZ2020.seq
74.8 749 [74.2(77.0|75.2|75.8 |76.6 | 76.6 | 82.5 | 77.1|75.8 | 16 | SH.seq
75.7172.3|76.1|80.3|75.6|77.9 74.5(75.0(77.1|753|77.2| 17 i hai.sec
92.0 |75.1|76.8|80.692.8|76.5|77.1|76.6|78.0 | 77.5|79.8 | 18 | SMU-B5.seq
. . 8.7 74.8 |76.2|76.7|87.9|75.8 |78.3|78.0|78.7 |79.0|78.9 | 19 |SMU-B9.seq
20 |35.9 |32.1(32.5/35.935.6 (32.5|31.3 |31.1{30.5(31.3 32.2(31.8 35.4 |34.9 |134.931.0 |35.0 | 30.5 SMU-B22. sec
21 [28.8 (29.5|27.6|29.0|19.5|31.7|31.6 |31.4|35.0 |31.6 |30.9|33.4|18.0 |28.5 [35.2 (31.8 (29.2 | 28.1 SMU-C20. seq
22 254249 |25.1|24.5(24.4(20.5(20.7 | 28.1|28.2{20.7 |16.8 |29.2 |22.3 |15.8 |28.7 |27.9 |23.1 | 22.7 SMU-F4.seq
23 [28.1 (28.0 |26.3|29.4|29.3|30.0|29.7 |32.3|34.2/29.7 |29.7|34.0 |30.9 {29.6 |31.1|30.3 [30.1 | 7.7 SMU-Y14.seq
24 |30.0 |28.1 [29.4|26.5/25.1|30.1|28.5|30.5|31.8 {28.5[29.2(30.1 |25.1|28.2|32.5|29.7 |26.5|28.5 SMU-R55.seq
25 [28.5(27.3 |30.0|29.8|31.2|29.6|28.2 |26.8 |24.0 |28.2 |30.4|26.6 | 28.3 [30.7 [32.9 [28.2 |31.6 |27.7 SMU-M2seq @
26 |28.2 |27.4 |30.3 |28.4|31.6 (29.7 |28.3 | 27.1|24.2 {28.3 [30.0 [25.9 [28.4 |30.7 | 32.8 |28.3 |30.8 | 28.5 SMU-M7.seq @
27 [28.0 [26.7 |25.4|30.3|30.2|21.3|18.0 |29.7 |27.7 | 18.0 | 20.4 |31.6 | 30.3 [25.9 [30.4 [20.8 [ 27.8 | 26.1 SMU-M8.seq @
28 |27.3|26.1 (30.0 (28.6 (30.4 (28.7 |27.3 |26.0 |23.6 [27.3 [29.5(26.2 [27.9 |30.3 |32.3 |27.6 |30.5 | 27.1 SMU-M13. seg@
29 |27.4 (259 (23.5(26.0(26.7[26.3(25.9 |28.6 |28.2 |25.9 | 28.3|30.2 |27.0 |23.8 |29.8 |29.7 |27.5 | 23.9 .. SMU-M71.seq @
123 4[s5]e 7 s ofrolmnli2]13]14 15161718102 [21]22]23]24]25[26]27]28
=
8 2 R EE I LAt R
Fig. 2 Nucleotide sequence homology alignment results
4 5 6 7 8 9 10 11 12 13 [ 14 | 15 16 | 17 18 | 19 [ 20 | 21 | 22 | 23 |24 | 25 |26 |27 |28 |29
1 60.8 | 58.8 |58.2 [ 26.8 | 85.5|57.5 [55.7 | 26.8 |57.9 | 55.5(59.4 [87.0|56.7 |60.5| 7.2 |86.2 | 81.5|88.8 | 7.6 |85.2|87.0| 7.1 |16.4 |87.1| 6.7 | 6.5 1 | YM-F4. seq.pro
2 60.4 |57.1 |58.1 [27.1|87.6 |56.3 [55.6 27.1|59.4|54.2(59.2 [87.0|55.7[59.6| 7.3 |85.8 |82.0(852| 7.5 |86.5|87.2| 7.1 |16.8 |87.6|6.7 | 6.1 2 | YM-F65. seq. pro
3 73 |77 |300f 65|73 |70 (300|799 |72 |76 62|69 |68 |514|63 |60 |55 |498|58 |58 |37.7|63 |54 |379 482 | 3 |YM-FCV-255. seq. pro
4 |549 .7 796.0 27.0|87.1(56.9|56.0 |27.0|59.3 |554|61.7 |89.8|57.1|60.1| 7.3 |85.5(81.0/88.8| 7.1 |89.2 |87.2| 7.1 [16.4 [86.7| 6.7 | 6.5 4 | TIG-1-HLJ. seq. pro
5 |59.1]62.8 |845.0{57.0 85.5]55.2|54.1|27.3|57.4|55.7 |63.2 |87.1|56.7|59.1| 6.4 |84.0/80.8|90.0| 6.5 [87.8/85.0| 7.1 |16.4 |85.5| 6.7 | 6.5 5 |WZ-1-HLI. seq. pro
6 |60.2 |60.5|775.0{56.8 |63.2 552551324704 |553|60.4 |85.1(554|61.5| 7.4 |84.8(82.2|845| 7.2 |84.8(84.0| 7.5 |155/93.0| 6.7 | 6.1 6 | BI-DH. seq. pro
7 182.4]180.7159.6/180.9 [179.0 24.8 [26.2 |100.0/33.6 | 26.4 |130.2 | 8.7 |26.5]29.3|29.2| 83 | 9.1 | 86 30.7| 8.1 | 9.1 |423| 7.1 |79 |433|465| 7 |DGCV03-GD. seq. pro
8 162 [13.6[10000/14.1|16.2 | 8.5 605.0 8.8 1924 |82.8 |86.2 (85.4|82.7(859| 6.2 |83.8 83.0(83.8| 7.4 |84.5|83.8| 7.1 |[15.1]93.0|6.7 | 6.1 8 |FCV-SH. seq. pro
9 |61.7 | 64.5 |845.063.1 [66.9 |66.9 [197.0|17.5 56.2 |85.7|59.7|54.7| 6.8 [83.5/85.0/83.0| 7.1 |83.2(83.5| 7.5 [16.0 [86.7| 7.1 | 5.7 9 |FCV-SX1. seq. pro
10 | 65.9 [66.0 10000/ 65.2 |69.5 [67.1 {187.3|18.2 [ 56.7 56.2 |84.0 583|554 | 7.1 [82.2(86.0|81.5| 7.1 |82.5(82.2| 6.7 [16.0 [87.6| 6.7 | 5.7 | 10 |FCV-SX2.pro
11 |182.4]180.7|159.6{180.9(179.0(145.7| 0.0 |605.0{197.0 8.7 |26.5|293(29.2| 83 | 9.1 |86 (30781 |91 [423| 7.1 |79 |43.3|46.5| 11 |GD-CHO3-SC. seq. pro
12 |60.9 [57.8 |736.0| 58.1 {62.0 {37.6 {139.3| 8.0 [ 66.9 86.8 [54.9 614 | 8.0 |85.082.8|85.2| 7.7 [86.2|85.0| 7.1 [16.4 |91.3|6.7 | 6.1 | 12 |GXNNO1-19-GX.seq. pro
13 | 66.2 [69.2 |874.0{66.4 |65.8 [66.7 |186.4| 19.6 | 54.8 186.4 65. 7.1 |15.1[85.1|6.7 | 6.5 | 13 |HB-S4. seq.pro
14 |57.7 |58.3|796.0{53.2 {50.2 [55.8 |158.4| 15.2 | 64.7 | 64.8 |158.4|49.8 7.1 |15.1(85.1|6.7 | 6.5 | 14 |HRB-SS-HLI. seq. pro
15 |14.3 |14.3 [10000{10.9 |14.1 |16.7 |615.0|16.3 | 16.0 | 18.0 |615.0 14.5 7.1 [16.0 (87.6| 6.7 | 65 | 15 |HZ 19_14. seq. pro
16 |63.5(65.9 |1000.0]62.7 {63.6 [66.6 {185.0|19.8 | 57.2|60.2 |185.0(67.7 7.1 (147|842 6.7 | 5.7 | 16 |HZ2020. seq. pro
17 |55.6 [57.4 10000 56.3 {58.4 [53.6 {164.3| 15.6 | 68.1 | 66.5 |164.3|53.8 75 |155(86.7| 71 |61 | 17 3 hai. seq. pro
18 |874.0(874.0| 76.3 |874.0{1000.0819.0|165.1{1 000.0[1 000.0,945.0|165.1{703.0 444|192 | 6.6 [45.8 |48.6 | 18 |SMU-B5seq. pro
19 |15.2|15.8 [10000{16.2 [18.0 |17.1 |661.0| 18.4 [18.7 | 20.3 |661.0|16.8 83 |19.2(89.7|7.6 | 63 | 19 |SMU-BY. seq. pro
20 [21.3[20.6 |1000.0[22.0 {22.3 [20.3 |586.0 19.3 [16.8 | 15.5 |586.0(19.7 8.3 |19.989.7| 7.6 | 6.3 | 20 |SMU-B22. seq. pro
21 |12.2|16.5 (10000(12.2 |10.8 |17.4 |637.0| 18.4 | 19.3 | 21.3 |637.0| 16.5 83 |185(853| 76 |63 | 21 |SMU-C20.pro
22 |796.0(796.0| 80.3 {907.0 {1 000.0{874.0| 155. |845.0/907.0/945.0|155.7|775.0 38.5)| 8.8 | 6.6 {39.2 [43.7 | 22 |SMU-F4. seq. pro
23 |16.5|14.9 [10000{11.6 |13.4 |17.1 |703.0| 17.4 | 19.0 | 20.0 |703.0|15.2 83 |19.2(86.5| 7.6 | 6.3 | 23 |SMU-RS5S. seq. pro
24 |14.3 |14.0 |1000.0{ 14.0 {16.8 [18.0 |586.0| 18.4 | 18.7 | 20.3 |586.0({16.8 X ¥ . . 736.0 19.9 (89.1| 7.6 | 6.3 | 24 |SMU-Y14. seq. pro
25 1907.0|907.0{120.8/907.0/907.0|796.0/103.3|907.0|796.0 1 000.0/103.3|907.0{907.0{907.0[907.0{907.0{796.0| 96.3 |661.0|661.0{661.0/117.4/661.0 SMU-M2pro @
26 |301.0(292.0]1000.0[301.0(301.0[317.0{907.0{325.0/309.0{309.0{907.0{301.0325.0|325.0{309.0|335.0|317.0{569.0|255.0/248.0|265.0{605.0(255.0 SMU-M7.pro @
27 | 14.1|13.6 [10000(14.7 |16.2 | 7.4 |736.0| 7.4 |14.7 | 13.6 |736.0| 9.2 |16.7 |16.7 [13.6 | 17.8 | 14.7 10000 11.1 | 11.1 | 16.5 [1000.0 14.9 SMU-M8.pro @
28 [1000.0/1 000.0/119.7{1 000.0{1 000.0{1 000.0{ 99.7 [1000.0/945.0{1 000.0| 99.7 |1 000.0]1 000.0[1 000.0[1 000.0]1 000.0{945.0| 91.7 |775.0|775.0|775.0{114.7|775.0 SMU-M13.pro @
29 [1000.0/1 000.0| 84.9 {1 000.0{1 000.0(1 000.0{ 89.6 (1 000.0{1 000.0/1 000.0| 89.6 [1 000.0/1 000.01 000.0{1 000.0{1 000.0j1 000.0] 83.7 [1 000.0[1 000.0]1 000.0{ 98.5 [1 000.0| SMU-M71.pro @
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Fig. 3 Amino acid sequence homology alignment results
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Fig. 4 Phylogenetic tree of FCV-VPI sequences constructed using the neighbor-joining (NJ) method

VE: @AHITTPITERR; A AU EERE Hi bk .
Note: @ Strains in this study; A Feline calicivirus vaccine strains.

B WAL R 7 51 [R5 R 76.2%~97.3%, 2H Y

I Y8 M A 5 ) R L AS ) b X 25 K 4D ) 30

E B, Horh 5 Y )11 5 #% (GD-CHO3) BA J& T 1

B AR (GXNNO1-19) [A]JE PR 9 84.1% 5 31X it

B FCV 7E H B AR - A7 75 5 Hh 3l A% 1R i, Homt

T FCV BRI AFEE — B IR XFEE X

WA RIS R ERE BY R 5, 8l s g

(1) B BN G fil, 1) 4 3 B0 245 78, AR

FIREERI SN GRA S B R AL 7R, X

A RE AT T BUAS M B R 0T 2 R I ) R
BRI SR, BT AR P AR A R, Bk
LR R ARAT) 75 38 B 32 AR AR A 1 M A 4
A2 5 R ks 2] . TRD 3 BR % 1 Ak FCV-255
(KM111171) \F65(AF109465) F1 F4(D31836) f{]
) J5PE A, 7 75.0%~79.8% 2 11 , iX 1] HE A& Bl
IS 2 [X B 73 At e A% W S AT 22 G FCV I I
Z—

RARE W IR, A HI S PRFCV #kk



5 1]

0 25 5« PSS b DA B DRI B (104 D0 B L VP T 36 PR Ry 388 A% A 3 Hr - 991 -

Y5 GenBank H1 FCV 2 7 &5 bk £ 2 AL B o 43 Ky
2ANFERI, B AR HL X AT I FCV #E AR 7E GI.GIT
AN B I A 43 A, Hotf SMU-M2. SMU-M7.
SMU-M13 f1 SMU-M71 ¥k #J 2 T GIL 3 %Y,
SMU-MS8 #&A47 T GLIE R . BEsL | £ /D AF(EH
Tl A [] ) 36 R 28 (G IR G 7E A% #8 4h [X. [ i ¥
17 I HAEART T /NFEARSE A, T2 3 G
R G 2O X8RN G ST
FLERAE T — AN 0B AR U AR X FCV
(AL SR AT 56 IR R AT BE A G, X 5 A v i [X
()i AR AR 32 B AT GIDE B AR R . o
M2.M7.M13 J¥ 51| 5 & [H 2020 4 53 & (1) 5 Pk
SMU-B22 (GenBank No.MW195000.1) 3% % 5% %
B, 4T A — 43 52 F s SMU-MS # Fk 5 H 4
ARREG R R, SIIE 2022 0 BT R EE
#k DGCV03 (GenBank No.OP137265.1) #1 P10 ) 1] &
Pk GD-CHO03 (GenBank No.OM515125.1) i 54
PR o AR U T R I 5 A5 ik -5 A tth [X
() BE IR AL BE B8 iaze , H I 5 R A Hh 1) SMU-
B22 Bk 4k KRB , IX UL FCV 8R4k %24 4]
RUAFAE R RAR 5, AN R 3 0 A 1) B AR 22 S 58
K, TE R —Hi X AT B B AR AR AE 2 FE 1, AN (]
Hh X AT RAE S A A A AR, A
W 9% o 1) 5 ¥k FCV % #k 5 9% 1 Bk FCV-255
(KM111171) \F65(AF109465) F1 F4(D31836) &
TN G I 8 A% 50 R, AR HLRAT AR T BB IEAE S T
SE L. BRARIX IR IR HLAR T = 5, 0
FIE e AT A R Py SR 1, BT G 8 TR
8 , 7% Bt — 0 1) S0 R B IR S, (R AR 7T 1)
73 B8 X — R R R At T I e AL
LFE . KRR RLET X F FCV AT )%
JEAEAS AL AR L, Al A 928 Vi R ALA T AR R DR 4P 2K
71, NAHCEE W R B A — s i R

4 #Eig

A SO 8 0T R HL X R 113 3 SR R
WY 3E 1 8RR B FCV 7 52 10 48 F R £ 45X
TFEAIE S RT-PCR 47 FCV kil , 45 3 2 7 3t
A 24 47 FHPEREAS , S BH P 208 21.24% 5 38 i X
5Pk SR [FRAE 2 A, 45 R o 5 Y )1 F K
HIT VG B VR B 5 2 WAL 554775 195 b ek
FEREII AT B s XSRS P9 it Foh B2 B e i gk AT
Guit 2o b, 45 R RN R HLIX FCV R e 5

R PER VEFE  Sh RS ARSGHE , T AEAN 7] S 2 1
DL AR 8] A7 (E 25 22 5
SE R

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

Hofmann-Lehmann R, Hosie M J, Hartmann K, et al.
Calicivirus Infection in Cats[J]. Viruses, 2022, 14
(5):937.

E O BER B MBAE RMOIR I B AL 5 BUR
PEOFFCIE R[], I R A, 2021,57(02):62-65.
Tian J, Liu D, Liu Y, et al

characterization of a feline calicivirus isolated from

Molecular

tiger and its pathogenesis in cats[J]. Vet Microbiol,
2016,192:110-117.

Wei Y, Zeng Q, Gou H, et al. Update on feline
calicivirus: viral evolution, pathogenesis, epidemiology,
prevention and control[J]. Front Microbiol, 2024, 15:
1388420.

FEAIR, 2= 5, 1,55 . e IR AR B R i el
PRI B B2 W IR VR [1]. S 5F sl 74, 2020,24
(01):22-23.

Spiri A M. An update on feline calicivirus[J].
Schweiz Arch Tierheilkd, 2022,164(3):225-241.
INVHESE, R K. B AR 3 S 2T i Ut e
[7]. BhimEE =it 2, 2015,36(11):97-101.

A S ICTV 58\ AR B 358 9 25 20 25
A 4;[]].Virologica Sinica, 2006(01):84-96.

Tk, Bk, 0 4 AR SRR MR B I 4
Y8 KRR D], B R R, 2020,50(06):
717-724.

Zhang S J, Su D, Zhao S B, et al. Isolation,
identification, and genetic evolution analysis of VP1
gene of feline calicivirus strain ZZ202306[J].
International Journal of Molecular Sciences, 2025,26
(6):2565.

W 4, 2K . AR R B2 T AR 0], B
=&t e, 2001(03):16-19.

Tang A, Zhu M, Zhu J, et al. The recombinant feline
herpesvirus 1 expressing feline Calicivirus VP1
protein is safe and effective in cats[J]. Vaccine, 2024,
42(26):126468.

Li L, Liu Z, Shi J, et al. The CDE region of feline
Calicivirus VP1 protein is a potential candidate
subunit vaccine[J]. BMC Veterinary Research. 2024,
20(1):80.

da L E, W OBE, MRS, S M AOIROR RO T
[97. v 2 4 6,2018,54(04):60-63+1.

Sosnovtsev S V, Belliot G, Chang K O, et al. Feline



° 992

AR A R 224 (H SRR A R

57 %

[16]

[17]

[18]

[19]

calicivirus VP2 is essential for the production of
infectious virions[J]. Journal of Virology, 2005,79(7):
4012-4024.

Bannasch M J, Foley J E. Epidemiologic evaluation
of multiple respiratory pathogens in cats in animal
shelters[J]. Journal of Feline Medicine and Surgery,
2005,7(2):109-119.

o] S R SCHE, 2R, 5 RO B 1) 20 4
Lo Fe A UL e 510 3 BT (9], ob FE Bl W A% e 2
%, 2016,24(01):1-6.

VRREAE ] B R OR AN, A5 . L DR M IR T 2 A
FO AT 2 M (], h E B RS, 2017,53
(11):23-26, 29.

TR, B IR A OO0 B 2 B A E K
VP17 51 40 T (0], s s S 3k 2, 2021,42

[20]

(21]

[22]

[23]

[24]

(08):50-56.

WIS . 22 B0 B Y692 93 B VRS AR M IR 5 25 fA AL
AT A 5 5 BT [D]. A IE: R K2, 2020.
T e DX 5 AR B R G
B FAT 9 27 2 SR ST RCR PR D] AR )17 =
K2, 2021

M55, £ AR RIS, 4 . L ZR 8 X A 4 /)
B B MR RAT R ). P E S
BE4% &, 2020,56(11):81-84.

R R UK K AR T 2 DO AR IR B IR
TR S 0] BB, 2022,58(03):
101-105.

Sun Y, Deng M, Peng Z, et al. Genetic and
phylogenetic analysis of feline calicivirus isolates in
China[J]. The Veterinary Journal, 2017,220:24-27.





