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Abstract: In order to study Leopard Cat (Prionailurus bengalensis) genomics and protect endangered
Leopard Cat, the biological characteristics including the morphology, the adherence rate, the frozen survival
rate, the growth curve and the cell karyotype of in vitro cultured fibroblast cells were investigated. Three
types of Leopard Cat tissues of cartilage, heart and lung were collected. The adhesive culture with tissue
block was carried out for the primary culture of somatic cells, and then subculture was conducted after
digestion by the trypsin. The frozen cell viability was calculated by cell counting method and the growth
curve was made. The chromosome karyotype and G band were analyzed by normal chromosome specimen
preparation technology. Fibrod cells were observed from D3 of cartilage tissue block primary culture and they
overspread all the bottom surface of cultured flask by Day 6 - 7, while these events took place by D5 and
D12 of heart tissue culture, and by D4 and D8 - 9 of lung tissue culture (Fig. 1). The cells derived from three
organs or tissues all exhibited characteristics of fibroblast cells (Fig. 2, 3). The adherence speed following
culture showed lowest to fastest from the heart-derived cells, lung-derived cells and cartilage-derived cells,
respectively (Fig. 4). Comparing the frozen survival rates of three different sources of somatic cells, we
showed significant reduction from P6 to P12 in both cartilage-derived cells (P6 - P12: 91.0% - 97.6% vs.
76.8% - 85.5%, P < 0.05) and the heart-derived cells (P6 - P12: 82.7% - 88.1% vs. 43.7% - 80.5%, P <
0.05). Lung-derived cells also showed similar trend but no significant difference was observed from P6 to
P12 (P6 - P12: 83.4% - 96.8% vs. 73.9% - 93.3%, P > 0.05) (Table 2). The growth curve analysis of three
types of fibroblast cells showed an “S-model”, the cartilage-derived cells proliferated faster, next by the
lung-derived cells, and the cardiac-derived cells proliferated slower (Fig. 5). The results of karyotype analysis
showed that the number of chromosomes of all three different sources of fibroblast cells were 2n = 38 (Fig.
6), including 18 pairs of autosomes with 6m + 10sm + 2st types, one pair of sex chromosomes, and X
chromosome was m type (Fig. 7, Table 3). This study established three fibroblast cell lines derived from three
tissues of leopard cat, and analyzed their biological characteristic and karyotype. The results provide
important biological information for future genetic research and species protection of leopard cat.
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Table 1 The arm ratio and centromere of chromosomes

B HE H LRI E EEEi A e Lt
Arm ratio The position of the centromeres Centromeres morphology
1.00 - 1.70 5 257 [X 38, Metacentric centromere region 13 22 % Metacentric, m
1.71 - 3.00 Wrh# ki X1, Submetacentric centromere region i #5 2257 Submetacentric, sm
3.01 - 7.00 TN ki X 1, Acrocentric centromere region T3 35 2200 Acrocentric, st
7.01 - Ui 220 X 18, Telocentric centromere region Ui 45 4287 Telocentric, t
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Table 2 The comparison of the frozen survival rates of cells from three tissues of leopard cat

AL ARAL YRAT T SR U5 A LRI Jiti 4 P
Cell passages Cell cryopreservation Sword-shaped cartilage cells Heart cells Lung cells
VRA7 1 Before cryopreservation (%) 97.3+£1.3" 87.6+11.3 93.4+24

6 H I G After cryopreservation (%) 848 +3.7 80.5+13.3 91.9+4.6
Vi1 1 Before cryopreservation (%) 91.0+2.9" 88.1+£52" 96.8+2.8

’ S 755 After cryopreservation (%) 855+6.1" 482+8.0" 933+58
Vi1 1 Before cryopreservation (%) 97.6+4.1" 82.7+53" 83.4+6.3

" B I35 After cryopreservation (%) 76.8+10.5" 43.7+£2.7" 73.9+2.2

* ZEREE, P<0.05; « ZREEHE, P<0.01.

* Significant difference, P < 0.05; ** Extremely significant difference, P <0.01.
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Fig.1 Primary cell culture of Leopard Cat tissue

a. SPRBCEVEAMME; b ODURMIREA; o IR EAR.

a. Source of sword cartilage cells PO; b. Source of heart cells P0; c. Source of lung cells PO.

100 pm 100 pm

B2 59% 3 Fhanffash 6 RMES
Fig. 2 Vell morphology of 3 kinds of Leopard Cat cells at passage 6
a. BIPRPCEVELNN 6 £: b CVHANA 6 £R: c. FEVEANMND 6 £R.

a. Sword source of cartilage cells P6; b. Source of heart cells P6; c. Source of lung cells P6.

100 um

3 F9% 3 R 12 RS
Fig.3 Cell morphology of 3 kinds of Leopard Cat cells at passage 12
a. SPRECEEMIE 1248 b LIRGHHE 12 48 ¢ FRIRgnN 12 4K,

a. Sword source of cartilage cells P12; b. Source of heart cells P12; c. Source of lung cells P12.
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B LLRIGONR 11T XL PG LR 2 XHE B39 50 rhade etk REAETA 44 Doy
g LR EAR, 1 AR, X RetiROy R BRI IEH AR, BEIIACSE
PELR AR (m) (B 7. &3 . TIE  RITELRSI I R SRR EAR R R E
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Fig.5 The growth curve of cartilage-, lung- and heart-derived cells at passage 6
3 Wik R R i 2R B TR T A T ACR

3.1 FMALIE R OCEEBOR

ZPIVR AL TR R S 1 £ 25 JFAQ
AREIIBHA . E HIRAR. BIA M0
i, IFORFFEAM A AEY AL, RS
HAEKMHESE SRS EE,

A e SR AR I IR SR I 2o A, 2
BEAT ARG R EE — 2, DB BT T-4Hi

R BCREH A GURIRE, R RAE AT AR
SO, R U R, A
S 2R M UKTR I3 ) AR _EHORE, 58 2 it
HAR, HTRAUEATWRZ, R
A, OKERRASIZ ] S8 %, 38 'C R 218 ARk
TCEERE . SEISVRE O Tl SIPRECE IR AR
HAR.

JEARHINE 20 B T VEA WU B 2



* 434 « BhH)

& Chinese Journal of Zoology 53 %

= },'
s X

A HTGTT

llll
lllxialosn

¢l

a:.lggxtaa‘;

17 18

Be F9%is 12 REPREKB AT AET RN () MM ()

Fig. 6 The metaphase chromosomes and karyotype of cartilage-derived cells at passage 12
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Fig.7 Chromosome G band analysis of cartilage-derived cells at passage 12

HAER B B AR PR e A B T
EBRE N CRFFEE 2015) o HUAR ST B5i2 53
B A RN T, B B RAR B
ORI R NS U L% S g U 5/ SN T

WRGR . ZITVE B RSRAFI JRARA S &)
WA AE AR5 g, TR EEAT PRSI Al . A
FHAZ2 T 2 ST AT O 2R B B AR B0 R S
(Cervus elaphus songaricus) CUFEEE 2008) .
AL (Panthera tigris altaica) FlF INHLFE (P.
tigris tigris) (AR AEE 2009) K5 (Felis bynx)
GE HIB% 2013) « KRACEIE (Sus scrofa) (%
BAKEE 2013) AT ENE B Y (Equus caballus
caballus) (FERZITEE 2013) . Sato 55 (2013)

K FH S WRET BY 5N BN AL 2K 7 85 /s
W ba sy, #EATREFE, DA g i R .

Lawrenson %% (2013) R AHMUIEIHGE KK A
WO b AR DA T RS = SR IR TR,
FEAZ R HABE LS BRI . IR R
AR B ) S A VAR, TR b R 4l s
MK, &M TH B A 4EEAZ. LA
215 . IBRREAT bR A A Ao B T AN A
M, 2B bR AR . WiE s B
/N b S A PR T B i FH R DR RV A2 (Marquez
etal. 2014) , HHMEEAR T TAMNVERE
B, Zhao 5% (2014) 1E7r B 'BIN KA &HEM
PBS X AT IR AL HEE, DAEBRIE, A5 H
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Table 3 Analysis of karyotype characteristics and classification of Leopard Cat
cartilage-derived cells at passage 12
, ] K Y 5 " 2 k= G ¥ ;
gy RBIRERGIEY e i il s
Catego Chromosome Chromosome Relative lenath Arm ratio Centromere G-banding Mornhotyne
oy length number & index pattern TPRotyp

1 3.40 +0.86 1.84 £0.36 0.35£0.13 23+£1 sm

2 4.55+0.45 1.78 £ 0.30 0.30£0.14 17+£2 sm

A ISON 3 3.40+0.31 1.90 £ 0.34 0.38 +£0.33 15+£3 sm

Maximum 4 3.35+£0.17 1.98 +0.28 0.35+0.07 4+4 sm

5 3.65+0.22 1.62 £0.27 0.36 +0.08 19+1 m

6 3.30+0.70 2.01+£0.25 0.29£0.10 11+£3 sm

7 2.60+0.22 2.33+0.22 0.38£0.10 14+£1 sm

8 2.95+0.15 1.58 £0.52 0.40 £ 0.08 14+£2 m

9 2.35+0.08 2.25+0.46 0.36+0.12 20£5 sm

B EP% 10 2.10+£0.34 2.21+£0.46 0.33£0.07 9+1 sm
Medium

11 2.35+£0.17 1.78£0.74 0.40=£0.13 9+3 sm

12 2.30+0.38 4.54+0.42 0.31+0.08 12+1 st

13 2.20+0.15 1.55+0.55 0.40 +0.09 13£3 m

14 1.60 +0.26 2.75+£0.28 0.37£0.12 10£1 sm

15 1.50+0.26 3.81+0.53 0.33+£0.14 12+4 st

C .Ei./J\ 16 1.35+0.20 1.33£0.29 0.36+0.09 92 m
Minimum

17 1.75+0.30 1.42+0.20 0.32+0.11 10£3 m

18 1.55+0.28 1.41+0.23 0.33+0.08 10£2 m

PR (XD s

Sex Ei, 19 3.02+0.59 1.69 £ 0.32 0.35+0.17 12+6 m

Maximum
chromosome

Sm. W gk mo BB IR B AL AR, st DA LR,

sm. Submetacentric chromosome; m. Metacentric chromosome; st. Acrocentric chromosome.

FHIV AL S Bl 22 VRTH A UIRE R B R R, ek )
BCEAR M B . TR IR BEAE T Y A 3 B
i bR 4N (Gao etal. 2014)  HbpiE FRz4n
il (Kasperczyk et al. 2012) Z53Ath_F H7 41,
FEESSE (2011) R Z A E RS S B
(Gervus albirostris) MR . 7ELFRAF IR
L R ERARTRERG N, LIRSS
HAER B R . Macheiner 25 (2014) BRA1i
FH B VE AR AV B Rs 3R V5 R 7 B RS R 40 2
(Ovis aries) & FIRANIE. JcH 0BS5S B

J5R g PR VRE Y A I TR Pl AL R AL 21, AR5
KA PSR IRk B IG 7R L . il
G HUBEAE I DAL BRFE IR, IR R gt — 2 0 B
SR IA) (ORI, XA LA R BE 4 2 i 2L 2R
B BT . Tominaga 25 (2013) ¥4 JH )
WRMTH SR IE, RRUIfRK G, kR
/EDTA 2 HEAREBE T E g kb ks
R Anp, B CRv4Ei” , RIS B R
FRIMARAE IR S . SRR AL, Bk
O EVEEAA R RE . XA N A
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HAKHRMMEES A CANIZE 2013)
ARSI R F AU 2 BV SRS A A P 1y SR A R
9

FERIGFRIERE, WEARNHHM,
PG TR AN R A R IRk (R
2007) o BWIRAN BT IR A R IR N
DMEM. DMEM/F12 &, HAit iyt =,
MEHNEERMEER. RKERNWTEER
B 5, b nJ R RIS R B,
g . REAKET (epidermal growth
factor, EGF) . RS &. ST, —8K
N RPMI-1640 & FR A1, &M 23 KA
& H ; Eagle’S MEM i & T4 oAk AL ESE 757 5
DMEM A H T4 73 24858 ; Ham's F12 B
a2l iR AR S e o L N B = i
L, AT 1S BB 1 85 72 AR ok B 5%
2001) , AHFFUESERE A T 2 P RS 7R
f¥] MEM-Alpha 564857230 5¢ 500 SR A4
kG
3.2 3% 3 FRAHSURIR AR MIEAS . 4 pahEE
R0 2R K il 2843 B

AW TR BRATT A 3 R SURIEN R B
6 0. 9 0. 12 RYIMEAS MG RIN, HEHE T
PRGN RIS A — H 2 A 4E R 0 i 4=
Ko SPRFCEVER B AR 2 KR DR
B2 AN = A IR RE B 40 2 AR
MER| M MIEA ST H IS (2002) A
— M. (eI AREE IR AR T, SIRICE IR
24 6L AFDOT T A P P A L EE 5 TG B

1E 3 PR AR AR Z 5 6 ARRT, FRATRH
HEAT T WEBE S R0 A Kt A, SIPR B IR0
JdR 2 4 5 R ARAR, YR, FIRANTESE 9 1R
Ja L AE NS, 5 12 AE K EgIsE T (B
%, REERBUERFT RIS . fE3kT 4
ARG FRARAERT, SR LNl an SR AE AT
WL, YR B, AT Bl AR AR
IS . X PG ] R IR AN (A pLEE A
FEARAZE WA ¢ (FHE 2004) o Mifet
ThE, BEAE R B R R WFEY, pH

SR, AT RE S EURE AR 8 5 R4 i B,
AFEEA LIRS, B2 I & R,
S TR BRI B A BT T i o, Hak 2= R
AT 2 51 R 40 M, 5 854n i 2k
Kegmgakis i GE W 2013) .

=R ARG AR 2RI 2 “S” AL, H
RKCE VRN B IE T b . IR AT R . R
MBS . LA RIS I RE A I 45 R — 2
1 i 1 77 R Rk P AR A A B B SR BRI ok
o ASEIZHZURUE R4 2 I AR KO B ) 2
S, AN FRATIE A SRR R A O, A
FEFRBEAAN I 3 TR 20 it 5 A R R A (A
UK BEEE R FERRAI, R TR A
KA AP . SE IR RS v 4 Es
375 M AN I BR BT P47 (EF5IAE 20100
AR T A PR A KA A, FERRIA R TN
G5, [ ANER  ASHIE FiAsE H 1) /& MEM-alpha
FERERE TR, SIE TR IE A T CE IR A R 7%,
T HAR AP A A B AR AR I 5, AT T
D2 AR T8 IS P AR5 R AN I 5 T 2 R 4
Mk R, EEEREERE TR ER,
3.3 39 3 FhikgH ML RIS

UM R A RPN R vk —. R
G ABMBET - 196 CHEPRIE MG
A7, ] LA 2 i 2 i 5 2 A O DR 2 T o L 40
RRPEARAERT R, IXAEAE 7R EE e 7 2 05 40 i
FAF S8, 1 HIE B ARAT — e B, v
AR 1 [ TR 35 5% B A gt v e ml At 2 4 3
PR A, AR T AUMAR AR AR . A
BT 7 FP SR80 2H 23 U 200 PR A7 B SR P A R 2 L3
(FBS) Fin—HEEH (DMSO) , ZA IR
AT DUV OK AR, SRR PR S
ARV URFAT N, ARANKES, b Tk
Ar T B8, T JE S 4 A 7 o R “ A8 R P
177 1L RE BT SRR Fl /735 (Odriozola et al.
2000) o ALK 10%DMSO + 90% FBS 1
NFAE 3 R SURVEAN A R R, R R
HI4Hi SURAFRIAI L, QBTS2 B R %,
RPAEA R AL s —En
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3.4 SR AN i e AR BT B Je AR ARAE

ARSI 3 BUR IR ik (35 2004)
il & Jetfibrn A . AMREZ AL,
YO RIS B, BROKANZR I B ) 4% e
BT R . BOKMEELS, S8
BRI AR, BOKIIREAR
A, R A O D CBR R RS
1992) o [AIF, 3% 6 B ARSI A . (K
BRI, AR, AR 53
Mo (RBIEAYE, REREEAL (RER
& 1992) o RSk, REIE A IRETEA 4 TK
o, SR RO L — 2K, TR
o> ZEAH I 2 R P

AW AN T = Fh AL GURIR 5 AT 4
AR RIIBAR KRR, R T %3Pk
YA TR AR R, BN (S B

BT B ORI AL 1 F B ) SE AR A BRI il
=35
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