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Culture of the Fibroblast Cells and Their Karyotype Analyses
in Pantholops hodgsonii
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Abstract ; Pantholops hodgsonit is a unique wild animal species in China,and it is listed as an Appendix species
by CITES and as Category I by the Key Protected Wildlife List of China. Individuals of P. hodgsonii live in
high altitude and low oxygen environment, with typical genetic characteristics of plateau animals. The P.
hodgsoni fibroblast cells derived from a piece of ear margin tissue were successfully cultured and then purified
by differential attachment in combination with digestion elimination methods. The morphology, dynamic growth,
and karyotypes of the cultured cells at different passages were analyzed. The results showed that the cultured
cells had typical characteristics of fibroblasts. The population doubling times ( PDT) of passage 7,10 and 15
were 26 h,48 h,and 50 h,respectively. The growth curve of the cultured cells appeared “S” shape,and diploid
cells (2n=60) were dominant (65% —91% ). All of the chromosomes were telocentric (including X and Y
chromosomes ) . The total and average relative length of chromosome set was 193. 45 and 3. 22, respectively. No
satellites and secondary constriction were observed in the present study.

Key words : Pantholops hodgsonii; Growth curve; Chromosome; Karyotype

EEWB EZRHHAZETLI(863) 5 H (No. 2008 AA10Z159) , N5 K2 HEFEAE W) L A IR ZoE M QT AT BAI H
w WIVEH , E-mail; guangpengli@ yahoo. com;

F—1EENE X WA I s W FL A B AE Y B R ; E-mail ;87 liukun@ 163. com,,

WA H 1:2011-07-18  f [ H 19 :2011-11-09



14 X IR RO A ST Ak 20 2R A A ST S HA R B <17 -

TR ( Pantholops hodgsonii ) HKEEEH4
FHE I8 2 e B s 5 A P 2
K YE S E st Y B ER e
VORI 1R LA S s g 2 )1 PE AL A
FAHR A3 b X 7 iR ™ T R R B
ARG V32 BhAE ) FMIR AT 32 e 0 1) 9
o BRI 2H 2 AN LTI BE A7 BE SRy S 1) st A%
BEPH Ay HGE o e SRS SR A AH B DRALE

BEE Sl S R BT B 84k, JB o 1 A A7 3R
BRI IR RO BRI TR EOR
ARt R 5 A% R AL, PR | PR A A2 4 HL 3545 B¢
U8 TR0 5 BE R K P B ORr 5 10 H HG 3 4% 5%
I, R AEYHEARZS SR ERE A s
HERE A O R K 2 81 B e
B BRAEERTES N TR S AT
YL o1 AP R B

H AT, A DGR S oY E B e R
ARSI O SR AR 41 4y
TR LD R G R HOR - A0 M R4 7
BR IR WL LAY A ) 2 R v LA AR B O3 T 4
1 AR DL AR STl AP R e Y AL g S5 A=
WFFEIITTE “ JBFe = b ) 3 B2 VR Ji v #  14) g
SRMETE OO TR A0 B R A OE ST (A E
) o I A SO S R 40 B % A A=
K tfiZe il oy 2 E g R AL I 4 S
Sy BT AEIEAT TR, TR SE BN MK P B i e
B ¥ sl )b SO A Y [R), TT R 4 i i TR 20
HHE A0 2K EIRATRITIB 00 75 Fh 5t
& BRI AR L EL Y A s A% 2 TE A

BRSO

1.1

111 SCEbbRL SCIR (i R RoR F 44,5
H A WA sh Py O B X

1.1.2 FEZEGH {8 PBS . DMEM/F12  #k
KA T HERE R A Gibeo 23, B F 1
T H LI (DMSO) | Giemsa ¥4I H Sigma 72y
H] FRUERG A4 I 0 TBD 77 4, HiA AL 1
R EE R, CO, fHIR SR 4A (Galaxy A,
RXBiotech) | # ¥t T {F &5 (ZHICHENG , XHJH-

1112B) f31'%E AH 22 .44 5% ( NIKON BIOPHOT) |
2O HL( Eppendorf Centrifuge 5415R)

1.2 Hik

1.2.1 HFEHAZSUE  EMRSA G
PRI, e i — g B AR R . T &
BPAE ER A 14 B B v, PP ORG S MRS A% 2R i
RN, 25, I THRY 1 om® 4
A 25 HEERE RN PBS WS, H 75% 1Y
PR PUHETERE 3 ~5 s, R PBS VRIS, Z S5 A
THBEHERFEN PBS B, IEA 4C KT
G e

1.2.2 4y AREE SR K% E B A 4
FHTC RIS~ 25 B oA B9 v () BB, 75% W RS 1=
30 s, FEH PBS Pk 3 W, FHFEAR I A HIBRH:
B MG A LS, o R A AL, B
BER BT AL 1 mm® 224 B9/, 1 ml BBV A%
BB 51 A AE 100 mm BB IR, 85
FEIEE T 38.5°C,5% CO, W15 F-48 v ik B
Kig% 2.5 h, FREEE R ILIE B MA 10 ml 54
20% Ifil 75 #Y DMEM/F12 55359, A 38.5°C ,5%
CO, MEEFEFE, W HOIEI , B 3 KAl
—WR, TEEFRA12 d )5, AT R,
1.2.3  Affe At 433y AR A i A K 3
AR 70% ~80% I, 35 15 55 Wi, PBS ¥k
Y, 1 ~2 ml ¥R 0. 05% WA I, A
BRFERETHAR 2 min, R ST 43 200 e WAc 46 72 [ | R
B EBERT IR 10% I35 1Y) DMEM/F12 £33
WL AETEAE . IR 20 M T 52 U0 5 1) A
LM, A R LA T, 2481 600 t/min B0
5 min/5 R A, ¥ FRAL AR AT 5L 405 1:311
Ui H LA AR 35 WL 00l 85 R4 vh 4k
LRGSR, RERE 24 h BRIBOT ARSI SR FILE
T2 70% ~80% I, #EAT F— Wk AE4t

1.2.4 AR 2ife BT AR Er 4k 40 i
1L A5 240 T 2 1 Rl ) UK AN [R] LA
YA A A 2 e bl I AR ke, T iz 440 i PR
TR 2 IR ARk . 4 3 ~5 WAEUE, AT
153 Ak BUEF 2 A

1.2.5 4IfAAF  7ednpafe ns, 20—
YRR TR VRIRAF . TEZRAERT A B0 e s A 3



- 18 - EY)2e4%i& Chinese Journal of Zoology 47 &

(IZEMIAL ]S 10% DMSO F1 20% I 1A
T RN N 4 x 10° /ml, K540 E
W BEAEGATE T, B, b i e A 4l i
PRS- 80°C L, K H % AR ATE T IRAE
1.2.6 ZHMIE 75 B URAAE DORAURE H L
P A 38°C KBS, AE N2 1 min,
ANAfLf AR, FEAE RS ANMAS A B B R
L 1600 r/min B0 5 min, 7 FIEE A
R R, A MR TR AR SR, K
FEFEIE T 38.5°C,5% CO, Bk Ffah,24 h
Jo R IR

1.2.7 A0 b SR DIEOR 26 7
FRANMAE A AT B8 S IR 2R 7 .10 (15 AR 40 g it
FTLA N S50

1.2.7.1  Z0METE D E KRG Bl 8 5y
B SHRATRTE 5 7 .10 (15 AR kAT e
o IR %

1.2.7.2 AR WA AN R 2

7.10 15 FCAY 20 Bk BE R 50 1 x 10* A~/ ml, $2
FlT 24 FLAR A, NEEFPET S, 50 24 bt
B3 AL 4IRS, B 3 A LA SR B A3
{8, SR il a2k
1.2.7.3 4336l LL1.65 x10* 4~/ml %
FERG SR 7 RN AR T 4 4> 35 mm KSR,
AYRITAS 1.2.3.4 K, PBS WEk, HEE[E &2,
Giemsa L0, SEH A Z4AHIH L
1.2.8 Je@fRifiles  EAIRAR AT B — 40
9 LL 1,65 x 10* /~/ml F) e B 32 Fb T 55 37
12 h JEHRIK, FRREIR 48 h T s A A
WREN 0.05 pg/ml BOKANRE 3 T2, Ak 235
725 ho RJE, WEREEFRIE, A 0. 05% JBmETH
i, WOHE Al M B, 25 1 600 t/min 5.0
5 min, 322 [, 110.075 mol/L AYZ ALK
BT I F KB 40 min, L1 1 600 r/min &5.0>
5 min, 72 FIE,
WK, A BE S UK O R B AR R L
301 WIRAW S ml (BUAHELAL ) [ %30 min,
PI1 600 r/min 0> 5 min, 325 FIEHK, BH&
O W E T A IR, A A BIER,
B 0.5 ~1.0 ml 2247 il 4 A2, FH 100 ol

A VAR e TR AT 2 AR, Vi P D Tt 0 1) 2 %
AFE, MSmMzEES:, 8T bhE0+
1824 h, P2 Giemsa 4 {7 20 min, 37K 3L,
H AR T4 Bk

1.2.9 BAEGH  BRBEIEEEW S EUE R
I WSS A G R T 43 2R R T
i It gt g ek ] . IOCHEES
Hoe % o W 4 6 K, il H ADOBE
PHOTOSHOP 7. 0 47 4% e {4 55 0, X [ 5 4 £
PRIEATECXS A HEBN , IF 4% Levan A5 i &
H R

1.2.10 FdEgit s gn s Figoh ik
P, 28 3 N B RS s AR K ith b & 4
Bdl 58 6 YOHEIORCT (B 3RS ; YL R4
MR 20t 3 Y, BOEAE TS I AR
HEZEITH,

2 & R

2.1 ZAREFFUSEMBENE 1638.5C
5% CO, WRFRA had i AR AL AU IR 3R
T AR AT AE AN, XA A4 0
2 AIAE ROIRAS R (181 1), D SR AR R I
FARBA M Z I G0, TEAR2E BT
g ARSI AR S B B, A e R, 2
MV R B A R R (R 1) .
R1 BRFEHAEMMETE
Table 1 Survival rate of Pantholops hodgsonii
fibroblast cells

I Passages

C R A TR B RN
Passage 7 Passage 10 Passage 15

RAFRTTG (% )
Survival rate before freezing
BIHFTER(% )

Survival rate after thawing

96. 6 94.5 93.5

94.9 92.5 93.2
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E1 MAERERRIAM( x100)
Fig. 1 Different passages of Pantholops hodgsonii cells
A WERESS 2 K5 B WBESE S K5 CWGRESH 8 K5 DL INEESS 10 K5 E. JFACANI; F. 457 R410E; G. 48 10 10411 H. 48
15 AR4HH . #5R = 100 pm

A,B,Cand D: 2,5,8 and 10 days after adhering to dish,respectively; E: The primary cells; F,G,and H: The passage 7,10
and 15 cells, respectively. Bar = 100 pwm

x2 BEAFERAEMMITEHESR(10"/ml)
Table 2 Counting of daily growing fibroblast cells at different passages in Pantholops hodgsonii
B35 KEL Days of culture(d)

0 1 2 3 4 5 6 7 8
#5718 Passage 7 1.00 2.92 5.67 8.54 13.33 21.38 23.46 24.63 24.33
2510 1R Passage 10 1.00 2.88 4.67 8.08 11.17 16.50 19.29 22.88 23.46
15 Passage 15 1.00 2.29 4.00 7.17 10.92 12. 58 15. 88 20.71 20.25
::ggﬁﬁ;—fﬁmwmwo E Y BN 5F 24 h J5 R 20 240
o B3, Fh T2 0 53 R A P ) e
= b LY ()5 o 4 U 22 S R 3 I 3 o
ws 20} DL (4, 7 S 7 AL A 140 20
£l S S AR A T T B A 4
3 10 {6 24 h, HAE 48 h 2r RAIFER I a4
S sp 2 K 2 S M SR T 7E 48 h A1k A
% 2 1 s 3w FEBUERI, Zort L b 40 A IR 40T
R Day (@ B T AR KA B 5 365 FF 16, 40 f
B2 BEFEMmpEKisg B3 60 h 5,
Fig. 2 The growth curve of the fibroblast 2.4 MMRERBEHBST SUH A T,
cells in Pantholops hodgsonii 10 .15 % 20 it i 42 750 ( & 4), SO & T

2.3 SEEERSHKULRLERENBE A R 100 DRSS (R
XHETR 12,24 48 .72 h (95 7 ARANI AT 3) . SRR, ATV 20 A A
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3 AR LEARREE SR ( x100)
Fig. 3 Dividing phases of fibroblast cellsin Pantholops hodgsonii
A fRRJE 12 hy BRI 24 by C.fRRJGE 48 by D. fARE 72 by Sk mA0MEE AR M 2400 . 3R =100 pm
A.12 h after thawing; B. 24 h after thawing; C. 48 h after thawing; D. 72 h after thawing; Arrow indicates dividing

phase between anaphase and telophase. Bar =100 pwm
OHEHE 60, 7350 5 BTl v 7r 2 A FAZSRARRIEE N, R BIASNE IR R Ge 2 ) 4h i
9 91% 70% 65% . FEEEAUIGI, Je iR ge  Je@MAE ™ A4 —E R

F3 BHAFEFHEENEEEGSEST
Table 3 Diploidy analysis of fibroblast cells in Pantholops hodgsonii

PO RB R Koy
Iawye A 2ARER The distribution of chromosome number
Passage No. mitotic phases <60 60 560 P RE 60 AR (% )
The frequency of 60
%57 18 Passage 7 100 4 91 5 91
45 10 /X Passage 10 100 21 70 9 70

2 15 1 Passage 15 100 28 65 7 65




14 X IR RO A ST Ak 20 2R A A ST S HA R B - 21 -

"‘l o v !'h‘ L4

l.g‘/!- o \ 'ﬂ.& ‘ \ ’
‘\#ﬂ' > b = o 0 . %
’(_.- N -‘v 4 ) | g ‘c \
7 Iy ’ N? ',:P - ‘f.l

< :"1/ e € ?., f':“\' ~\"

ﬂ":i S ',- '0"'3‘-& - N o \Q

"’J\uﬁ ":."' - . - e lc‘

- & ! s" a Al

B4 BRFEARRRAMPELEHE( x1000)
Fig. 4 Metaphase chromosomes of fibroblast cells at different passages in Pantholops hodgsonii
AT AR g G B. 5 10 fRAIBYL GlA; C5F 15 ARATIB A Efk, BRI =10 um
A. Mitotic chromosomes from a passage 7 cell; B. mitotic chromosomes from a passage 10 cell;

C. Mitotic chromosomes from a passage 15 cell. Bar =10 pm
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Fig. 5 Chromosomal karyotype of cultured fibroblast cells in Pantholops hodgsonii
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R4 EHRFERELEEHOENKERKE

Table 4 The relative length and type of chromosomes in Pantholops hodgsonii

Pefafks LiERORIN 2 Ye(afhRT
Chromosome No. Relative length Chromosome type
1 5.31 +£0.02 T
2 5.16 £0.02 T
3 4.80 0. 03 T
4 4.62 £0.03 T
5 4.47 £0.03 T
6 4.19 £0. 02 T
7 4.04 £0.01 T
8 3.86 +£0.03 T
9 3.72 +0. 03 T
10 3.67 +0.01 T
11 3.60 +£0.02 T
12 3.57 +0.01 T
13 3.30 +0. 03 T
14 3.16 £0.02 T
15 2.98 £0.02 T
16 2.91 £0.02 T

Pifs ARXHR B Ye(afhRRl
Chromosome No. Relative length Chromosome type
17 2.84 +0.02 T
18 2.82 +0.03 T
19 2.69 £0.01 T
20 2.54 £0.02 T
21 2.52£0.02 T
22 2.39 +£0.02 T
23 2.32+0.02 T
24 2.27 £0.01 T
25 2.17 £0.01 T
26 2.05 +£0.01 T
27 1.98 £0. 02 T
28 1.83 £0.02 T
29 1.64 £0.03 T
X 5.09 £0.01 T
Y 1.52 +0.04 T

BRI EAIECE n =3, The number of each chromosome counting n =3.
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