% 4 £4 42 F 48 Chinese Journal of Wildlife 2025,46(4):848 — 855

ij‘i ] !h"dﬂ.

Chinese Journal of Wildlife

% 4 8 4% F

http: //ysdw. nefu. edu. cn

Bt %, {41 # RESEARCH NOTES
MBERBERMARRES
FEE PCRWINFERNEILKLMNF
T’*

i B, mmmt, XURFRCY, BRI, XUEUE,
PRMHES, ZEWEeE e, B SR, Bkt A at

St

2

(1. " RKAEH A ENKF + &, )M 5105205
2. PEFGMILESRMAFFHFC, HE 266032;
3. Mk, A 5100065
4. TR, 7N 5100755
5.7 MW E ESHHARFL, M 510075)

=

TEAS P BAETIARIF SR v, 3 0k 22 0 2 2 2 D0 5 2R A5 22 20, A — (I FE T4
B JE (Panthera tigris amoyensis) 41 2V Bk H 48 58 ) — #4058 IR 8 FIR 995 7 (Feline

calicivirus isolated from tiger, TCaV) , iy 44 A LYH1224 ¥ o Ay 52 BT 2055 57 1) Bk 4
KRR W FRIEM ARG EE 5

oy W, 3T TCaV LYH 1224 HRHE B LR FI B S5 1 4, 2 B IR 5 5 4 1Ak, 1

FoIsE ik PCR T TCaV 45X 96 ik PCRAGIN 735, JF PR T HUSEhE 45 SR S HEPAS . ]

KA 5 Bk, 207 1 X AR S0 2 AR ) KRR (Felidae ) S0 PRABE S EATRG U . 45 51

Kermorte a i caicines o, TR TS0 IV AT RS SEHED ST TCa SEI TR 200118 51904 4160842700

Jated from tiger: rﬂiﬁzfyzww% SFRIT R, C AR5 hr i i DU B o B B R R X 2R

South China tiger (Pan- A F(E) i 101. 8% , AHE R B (R2) M 0. 996, S fIRAG IR 4y 2 x 10" 4% Dl /) i, H.4H

ch]Zr:r ‘é’l”’;tit A5 201 7] 7 4 RS 5 R (C) I/ T 2. 50% 5 78 K TEURERE S I RARE S K o,

PCR: PERE AR 2 7. 59% (6/79) , AR BAEA D 2. 829%(2/71) , H 2 R LAk A [7]

Large felids; — AR, GE S TCaV O 76 AR FERNRE T /N LG G . ASIF 5 2 7 K 7

Epﬁﬁ%:cggisczlgphcaﬁm P PR | R R RS S T R R AR S 4 2 TCaV
SRR, A AN B R T AT R

NERS:
2310-1490(2025)~04-0848-08
DOI:10.12375/ysdwxb.202504026

HEWB: ) ME RIS LW H (GZNL2023A01001) ;) gy b el 57 BHF9E H (YL202201)

FE—EEE N WR(1997—) , 20, WGl TR ; 32N AL S P IR AR T ST . E-mail: MY_meiyin@126. com
FTHREIE—EE: B mEE; s

E(EIEE: AU, E-mail : zhouniu@zju. edu. cn



BeAs B B PR IRA MODR G RE O RE f PCR ARSI 7 35 (9 57 Bz A 849

Establishment and Application of a Fluorescent Quantitative
PCR for the Novel Feline Calicivirus Isolated from Tiger
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Abstract: In our previous research, a novel Feline calicivirus isolated from tiger (designated as the TCaV LYH1224 strain)
was identified from the tissue samples of a dead South China tiger ( Panthera tigris amoyensis) using metaviromic sequenc-
ing and bioinformatics analysis. In order to achieve the rapid detection of TCaV, specific primers were designed based on
the genome sequence of LYH1224 strain. Then a fluorescent quantitative PCR method for TCaV was established after opti-
mizing the reaction system and procedure, followed by an evaluation on its sensitivity, specificity and repeatability. Further-
more, the clinical samples of large felids (Felidae) preserved in our laboratory were detected. The results showed that the
gene sequence of the novel TCaV could be specifically amplified by the established method. After optimization, a good lin-
ear relationship was shown between the C, value and the logarithm of the concentration of the plasmid standards under the
optimal reaction system and procedure when the primer pair 4160S/4270A was chosen, and the amplification efficiency (E)
reached 101. 8%, the correlation coefficient (R?) was 0. 996, the lowest detection limit was 2 x 10 copies/reaction, and the
coefficients of variation (C,) of both intra- and inter-group repeated tests were both less than 2. 50%. For the detection of
clinical samples of large felids, the detection rate of positive samples was 7.59% (6/79) , the individual positive rate was
2.82% (2/71), and the two positive individuals were from the same conservation institution. Novel TCaV has been con-
firmed to be spreading within a small range of the South China tiger population. In conclusion, the established method
would offer an effective tool for the detection and routine monitoring of the novel TCaV in large felids across China, owing to

its strong specificity, high sensitivity, good reproducibility and practicality.
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Table 1 Fluorescent quantitative PCR primers for novel TCaV

EIE7E2IN

Primer name

il 14 (5'—3")

Forward primer(5'—3")

TWESI (573"

Reverse primer( 5'—3")

FEMIRIIS op

Product size

41585/4270A 4158S: CCATTGTCATCTATGTAAGGGAGTC 113
4270A : TGGAAGCCAAAGCCGTA
4160S/4270A 4160S: ATTGTCATCTATGTAAGGGAGTC 111
5074S/5269A 5269A : GCCATCAGAGCCGCATA 196
5074S: CTCCAGCACGGATCACG
50745/5290A 5290A: TCATTGGCAGGGCAGTT 217
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PCR =¥ 7 S0 E AT HR 1K, 3% 2 b U R A PR I
A PR B B, SR 5 H0 G i J7 4 4% %8 pMD 18-
TR, H- 552 Top10 B2 A0 . 280 )5 5
TEB B FLH TR Al 4% M p-TCaVq, I I 13 4 4175
Pyxt it AT PCRYGUE . Al FH ORI iR G de 2
JECRE, P 2 AR L 4 OD,e/OD oy M 1.8 ~ 2.0
BF, PR Al BEAF G oK o MRS ORIV BE 1155 H DNA
P& DB EE ] ddHLO 15 FU AR B B AR SR 2Ok
7E 5t PCR 1Y BRARE i
1.4 $Skw mPCRIZ A R S5RUFEE

Ph p-TCaVq B 5 #E fi A AR , {1 TB Green
Premix Ex Tag Il (Tli RNaseH Plus) i 7] , 7E CFX96
S it PCRAY E AT W 45 pifl . it e

ARSI 2 (0. 4 pmol/L 0. 5 pmol/L) K AS[F]
IR CHFA] (30 5,45 s) AU G, DU R Fe S A4 &%
BT
1.5 brdEhgeidr

PL10 AP A LA B8 1Y JORLAR 1 5 (1 x 10"~ 1 x
10°4% D1/wL) A, i PO AR S 198 & PCR K
RMBFHATY G B DWREM R E 2D EL
DL JORL bR 7 it 5 DU S0 B 1 0 85 R R AR e, A N A
B CAE AR, e £ .
1.6 REBUEIAL

DL 10 f85A8% be s 8 104 B0 R s 7 i (1 x 10° ~ 1 X
10°48 DU/L) Bt , R FLAG IS 1928 € i PCR 4
FRMEFHATY Y, B RCE 2 AL U
2 TR I (%) S5 (I DURROMR B2 . Rl s, oA 0 45
5B PCR 647 Heds, DAV AR 7 32 B U |




54

BeAs B B PR IRA MODR G RE O RE f PCR ARSI 7 35 (9 57 Bz A 851

1.7 ¥k

S VEA T S 5 1k R S L A AR Y
S a2 i PCR AR & AR T, X5 3 O (%) K R4 ) 3l 0 o
J5 (TCaV LYHI1224 # . FCV. FPV. FCoV. FHV .,
FeAstV Hl FeKoV %5 Bk 5l 2 35 72 W) AT I
JIT A R I A A 14 B2 R Y2 {6 ] Axy Prep ARV 5 DNA/
RNA /NS B0 G, AR b 375 sl 3 455 7R
il . X DNAJG#EE (FPV FHV) Bl (0% R
L4 R N B AR HE AT K 5 XFF RNA 9% 5 (TCaV
LYH1224 % \FCV .FCoV .FeAstV Fl FeKoV) , I &Kt
T $2 09 2% . f A PrimeScript™ I 1st Strand ¢cDNA
Synthesis Kit 5 N ¢DNA Ji , FEAE AR R R4 T4
1.8 EAEEIAL

Sk VEA BT 37 ) EE M R4 S U R
JE(1 X 10°.1 x 10°,1 x 10*.1 x 10°#% D1 /wL) B J5i ki
B i, >R L ARG (128 6 72 B PCR {4 22 AR T it
T8 . XA EERE S AE R — 2N E AT 31Kk,
PIPEAG 20 N B 2 M I E 3 A S /N, o S R AT R
5, VP R EE M. a4l 541
HE CAHMAERRZE(C,) , ULEATEMZ T L E
Y SREE.
1.9 IEPRAE S

KA B 96 % 1 PCRAR R AR 7, X A
SIS LRATIY 79 O A 21 i A 8 3 A 5 I AR i
AR, LAGH AT Hr R TCaV . Horp 2l FRAH AL 7
5T PBSIR A, W  URAL AT SO BT R
M o KRR S A% R B BT A 1L 7 R S b
R

2 H#R

2.1 WHFCRIYSIE B Tk bl S il
o 2] TR 5 I < DL R Y p-TCaVq = 41 it kL
DNA J 15 H , & FH 4 X%t 51 %) (4158S/4270A | 4160S/

4270A . 5074S/5269A Fi1 5074S/5290A) i#F 47 PCR ¥~
e GER R, A BT Y RE R Y 1S H )
KN BB 1) ik BRI SR i) A S RS AR A .

" 196 bp

I11b
P bl B<217bp

113 bp - -
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M. DL2000 DNA Marker; 1-4. Amplification products of four sets
of primer pairs (4158S/4270A ,4160S/4270A ,5074S/5269A and 50748/
5290A).
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Figure 1 Amplification results of recombinant plasmid p-TCaVq
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Table 2 Amplification efficiency (E) and correlation coefficient(R*) of fluorescent quantitative PCR for novel TCaV under different systems and programs

P‘LR (2 41585/4270A 4160S/4270A 50745/5269A 5290A/50748
PCR system
G (ol L) BRI /s E 1% R E/% R E 1% R E 1% R
Primer final concentration ~ Annealing time
0.4 30 75.1 0. 957 87.7 0.919 56.5 0.993 44.6 0.979
0.4 45 92.3 0.908 76.7 0. 945
0.5 45 92.5 0.987 101. 8 0. 996 94.3 0.982 72.5 0.933
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Figure 2 Standard curve of fluorescent quantitative PCR for the novel TCaV under optimal conditions

2.4 ABOEILE

TE 10 £5 15 Lo # B 19 p-TCaVq JT KL b #E i
(1.0x 10"~ 1. 0 x 10°¥5 D1/ L) AE M AAR , b B AR AT
% #7986 E 1 PCR ATH L PCR 7k iy RABUE .
A & 3] DL, 98 6 5 B PCR 7 B A vk B
BIRer i 25 655, H7E 1.0 x 10'~ 1. 0 x 10°#%

A
25
20 :
%’ﬂé 15 ‘
RE | \
# 7 0
I /// j ; /
0
0 10 20 30
THEREL
Cycles

DUPL B A 588 B4 35 i 4 AR B > 2. 0 x
10" ¥ DL/B2 )iz (11 3A) 5 T i HE PCR 7 B AN AE 1. 0 %
10° ~ 1. 0 x 10”5 DL/ L 1) v e B Y 1] PN ml UL 3] 4
SR S AT AR AR Ay 10748 DL/ v (181 3B) .
ZERRH ST TCaV 2862 8 PCR 7 ik BURME R
5, FUH R PCR 7 v i R B & Hh 29 4 B 9.

B M 1 2 3 4 5 6 7 8 9 10

A. JOLERPCR; B. H#HLPCR; M. 100 bp DNA Ladder; 1~ 10. FURibRififh#5 DUEIREE U 1.0 x 107 ~ 1.0 x 10° # D /pL.
A. Fluorescent quantitative PCR; B. Conventional PCR; M. 100 bp DNA Ladder; 1 - 10. Plasmid dilution from 1.0 X 10’ copies/p.L to 1.0 X

10° copies/ L.
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Figure 3 Results of sensitivity test
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Figure 4 Results of specificity test
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Table 3 Results of reproducibility tests of the intra- and inter-assay

PRiERE i/ Al E Al E A
(F L -uLl™) Intra-assay Inter-assay

Standard
concentration C, Cy 1% C, Cy /1%
108 11.18 0. 14 1.27 11.13+0.10 0.92
10° 24.62+0.22  0.89 24.40+0.59 2.42
10* 27.15+0.51 1.88 27.84 +0.49 1.76
10° 28.61+0.13  0.45 28.92+0.51 1.77

PEr CHBUENT I « b,

Note: C, data is the mean =+ SD.

RBGERISEMFI(P. onca) FIFNIIAFEIHAD 11 HRHR
TR R TR EA

R4 KEEMBYIEAEERRER

Table 4 Information of detected clinical samples of large felids (Felidae)

Wyl FEA B M7y g R EaE RAR M A

Species No. of samples No. of individuals Sample type Sampling site
1B R Panthera tigris amoyensis 16 8 N[N T SN 7771 N 1T R T N2 A5 S
ZRALIE Panthera tigris altaica 45 45 FEfE T g IR TR
T NNHLEE Panthera tigris tigris 7 7 ELIN L WM 7R
FWNEY Panthera onca 1 1 FAE Il
# Panthera pardus 4 4 e (IN VAN IR L5
Wi Panthera leo 6 6 E( N 7] AR AR

BOE C AP/ T 30 2 PR b i, 25 2R (2
N AETY G REA R LA Y 6 43 B, AR AS BH A A

N T.59%(6/79) s HE—E 43 Br KW, 6 3 FHEREAS
PN GUREA HR #E48 LR 105 ~ 10" %45 Dl /g,
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