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In Vitro Culture of Fibroblasts and Analysisof Their Biological
Characteristicsin Siberian Roe Deer
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Abstract: [Objective] Siberian Roe Deer (Capreolus pygargus) is a kind of important wildanimal with edible
value, meidicinal and ornamental value for scientific research. To understand the biological characteristics of
Siberian Roe Deer fibroblasts, trachea, lung and ear tissues were collected for cell culture. [M ethods] In this
study, wild male and female Siberian Roe Deers were collected as experimental materials from Daqingshan,
Inner Mongolia Autonomous Region, China. The primary fibroblasts of trachea, lung and ear were established
by tissue block monolayer culture method. The cell adherence rate, survival rate before freezing and after
resuscitation, growth curve of cells from different tissue sources were explored, and the karyotype and the
G-band characteristics were analyzed. Unless otherwise noted, all analyses were performed in at least
triplicate. Student’s t-test was uses to calculate difference using Graphpad (Version 5.0) [Results] The
experimental results showed that spindle-shaped or triangular cells were newly grown along the tissue blocks
in the trachea and ear tissues of male roe deer after 2 - 4 days of culture. After 8 - 10 days of culture, the
convergence degree of cells in the flask reached 60%, and after 11 - 12 days of culture, the convergence
degree of cells in the flask reached 80% (Fig. 1). The morphology and growth of fibroblasts from trachea, ear
and lung of the femalewere basically the same as those of the male (Fig. 2). The most densely populated
fibroblasts from the trachea, ears and lungs were observed at P20, P12 and P9, respectively (Fig. 3). The
adherence rates of fibroblasts from the three tissues increased gradually with time, and grew rapidly within 6 -
12 h. After 24 h, the adherence rates of fibroblasts from the trachea and ears were over 95%. The adherence
rate of P3 - P9 lung fibroblasts varied greatly, and the adherence rate reached more than 90% when the
culture time was 24 h (Table 1). There was almost no difference in the cell survival rate of airway fibroblasts
in different generations before cryopreservation, and the survival rates were all above 85%. There was little
difference in cell survival rate between ear and lung fibroblasts in different generations before
cryopreservation, and the survival rate was above 90%. The recovery rate of fibroblasts after freezing
gradually decreased with the increase of cell passage times (Table 2). The growth curves of fibroblasts from
the trachea, ears and lungs show a typical “S” shape (Table 3, Fig. 4). Mycoplasma test results were negative
(Fig. 5). The results of H.E staining showed that the three kinds of fibroblasts grew in a spiral shape, with light
blue-purple nuclei, light red cytoplasm and that long spindle-shaped or triangular cellswere typical fibroblasts

in morphology (Fig. 6). Karyotype and G-banding analysis showed that the number of chromosomes in male
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deer fibroblasts was 2n = 70 and Bs = 5, among which there were 34 pairs of autosomes, with the

morphological type of 12 submetacentric + 22 submetacentric, one pair of sex chromosomes, with the

morphological type of X being metacentric, Y being st and five B chromosomes (Fig. 7a, Fig. 8a, Table 4).

The number of chromosomes in female fibroblastswas 2n = 70 and Bs = 8, among which there were 34 pairs

of autosomes, with morphological type was 29 submetacentric + 5 subacrocentric, one pair of sex

chromosome with morphological type of X being submetacentric, and eight B chromosomes (Fig. 7b, Fig. 8b,

Table 5). [Conclusion] In this study, three tissue-derived fibroblast cell lines from male and female roe deer

were successfully established. When cultured in vitro, they grew well and maintained the stability of genetic

stability. The karyotypes and G-banding altas of male and female roe deer chromosomes were drawn. This

study provides material and basic technical support for further related research in the future.

Key words:. Siberian Roe Deer, Capreolus pygargus; Fibroblast; Survival rates before freezing and after

resuscitation; Growth curve; Karyotype and G-band
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FEAA R AL 3 Folt 2 2R 2T 2 40 i 110 Ul e
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Fig.1 Morphology of primary fibroblasts of male Siberian Roe Deer

b. B; c. Jili. a. Tracheal; b. Ear; c. Lung.

a

B2 BEPEFEAA AR AR 4 T2

$1 5 b

Fig. 2 Morphology of primary fibroblasts of female Siberian Roe Deer

a. %&; b. H; c. fili. a. Tracheal;b. Ear; c. Lung.
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B3 FEEMEAARRTEMMEREROEESE
Fig. 3 Morphology of fibraoblasts of Siberian Roe Deer

a. E AT YEQINL; b, HRRET4ELIME; o HTRAT4EAIML. a. Tracheal fibroblasts; b. Ear fibroblasts; c. Lung fibroblasts.

£ 1 AEAMERSE. B, RS EEREEER
Tablel Tracheal, ear and lung fibroblasts attachment rate of Siberian Roe Deer

YL FRARIR I EE . Attachment rate (%)
Cell passages oh 2h b
A A AN 3 98.06 % 0.005 98.61 £0.010 98.06 = 0.02
Tracheal fibroblast 6 97.22%0.020 97.78 4 0.005 98.06 + 0.005
9 95.00 + 0.020 96.67+0.010 98.61 + 0.005
12 87.50 + 0.050 93.89 +0.020 98.06 = 0.010
15 86.94 + 0.020 87.50 £ 0.030 97.22+0.010
N AR 3 95.28 +0.020 96.39+0.010 99.72 + 0.004
Bar fibroblast 6 94.44 % 0.020 95.00 +0.001 98.06 + 0.001
9 9333 +0.020 94.72 + 0.030 96.11 + 0.004
12 92.78 + 0.040 94.44+0.010 94.17+ 0.030
it ST 4 4 3 88.89 + 0.040 95.28 £0.010 98.89 + 0.004
Lung fibroblast 6 9278 +0.010 95.28 +0.001 98.61 +0.001
9 86.94 + 0.040 90.56 +0.010 97.22+0.010

BESITE 05%bL |, BUWIERE SRV 04N P3 ~ PO PUNSBESALIRERE K, ik 24 h o
R AR s IR SR ATIAR) 00% b . B AHHE ALK
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BN, 20 A BE 2R S BT R I TR, 1
IR A F7 I R AT R4 &R C 2R WAL . Xt
EEEAA RS A 3 o 2 SRR 1) F T 24 4 it i e
B, UG AT A L R B AT 2 A A LA
FRAR YRS 240 0 (1 05 B 2 A v M A i, I R AT 4
ARG RE AL R MRS, YIRS EoRRAr4E
YN AT e i A KRS T4 R E .
23 FARIEBEHALSRA EMBFRFRT BI5
JE GRS

S AT A AH AN R IR TE ¥ VR AR AT BT 4T
PSP 2 2 R, AP RIIAH] 85% LA
s BRI R AT SEAH HAS AR TE A VR R AT R
YHPAT I FATAE 2 5, AEVE R E] 90% LA |
AT 20 B (10 VA5 S5 52 77 26 B 4 400 M A AR U B
IR INZRT AR (£ 2) o iR, EA 3
Folr 28 R YR 1) 0 4T 24 40 AR 1K ¥4 VR R 5 I A7 1%
R, RIS AT Y0 A% T BTG 7735 ik
1 J B S N R0 A R ARAT FARAR IR S,
B IR A M AT IR, DMEREA TR I
2.4 TOAAFI I 20 2R R 41 4 40 i B A R AR IR
A R0t L

S R MITE P3 ~ P6 IS AE Ko
LRSI “S” A (K da) , RS YTHHE S
HER E R T IKG R, 7E 6 307 d B 4H

WG R kB i KA. PEAAA I T 4k 4
MI7E P3 B4 AR K il 2k AL “S” Y (]
4b) , SEIFSH MR TR R A b, fE 7 B8 d I
S it K T B B K AR 2.558 x 10° 4. PEAHAIE
Kl LT AELHMIAE P3 ~ PO ISF 2 M A K h 28 3
ERT (Bl 40) , MR IIGTEEIN R 5.444 x
10* 4N, MAHAAE K B2k R, Bl et 44 i A
K. 518K

S B4R M A K it 2R A B TR
BRET 2P A «S” A, g KRR
ZPNER WEAERKI. P A=A
X EC A AT 3 Fh2H 23 AT A 2 i A= A it 28 mT
P3 WS . BT YR i A KA B8 ) d5 it
R A YA o fR e S E RE I 4ERER] P6 I,
B, il e 4 20 o 3 i e ) Bl % AR I
BEIRES, Forp il AT S an B B e T B
JiR DRI AT B A2 [ — AR AN [R) 1 2 TR 24 PR 44 B
VACNGIE
25  FEAERI XA 2H 23 R 4 4 4 R S S A Ao

TEA S R IS AR P AR R 515 4L,
TR S5 7= AR g, Horbr, SRS Ge By
Wik, HAGHRI, FrLlEBORSE. B,
AT AEA A P4 BEEEAT RTINS ARSI BH
PERAR 2571 N 270 bp S 357 bp (F 5O, FHor,

K2 FAREASE RS EDRGFIIMESR FERFEER

Table2 Survival rateof trachea fibroblasts of Siberian Roe Deer before and after cryopreservation

s FEARIR Cell passages

RA7HT Before cryopreservation (%)

S J5JE After resuscitation (%)

AU AT YA P3
Tracheal fibroblasts

P6

P9

P12

P15

R 4 4n i P3
Ear fibroblasts 6
P9

P12

i P 2T 4 40 P3
Lung fibroblasts P6

P9

93.06 + 0.03* 75.00 + 0.10°
89.58 + 0.02° 73.61 % 0.04°
87.50 + 0.00° 61.81 +0.02°
86.11 +0.03° 30.56 + 0.45°
85.42 +0.02° 18.75 + 0.59°
96.53 +0.01° 72.92 £ 0.06"
95.83 = 0.00" 63.89+0.10°
93.06 + 0.03° 61.81 +0.08"
93.75 + 0.02° 38.89 4 0.22°
94.44 +0.01° 72.22 £0.07°
93.75 + 0.02° 30.56 % 0.08°
93.75 + 0.02° 13.89 £ 0.57°

MHER 3K av by oo dREARRKZEESREE (P<0.05). n=3;a,b,c, drepresent significant differences (P < 0.05).
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Cell number (x107/L)
== NN W W
S L © L © L © W

a3 300, 07 .

p6 25 pé pé

P9 9 P9

p12 20 ;12

TR 15 5

10
;“,*/*—"/x 5 [

1 2 3 4 5 6 7 8 1 2 3 5 6 7 8 1 2 3 4 5 6 7 8

2R %SRS Days of cell culture (d)
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Table3 Chromosome classification and karyotype G-band analysis of fibroblasts from male Siberian Roe Deer

Pt i 5 B ARG AR EREA TR L G 4L TEARR
Chromosome number  Categories Relative length Arm ratio Centromere index ~ G-band number Morphological type

1 2.45+0.20 433+0.14 0.19£0.11 35 st
2 2.05+0.10 4.11 +0.01 0.20+0.01 25 st
3 A 2.15+0.03 3.75+0.04 0.21 +£0.03 32 st
4 2.10+0.07 439+0.25 0.19+0.19 29 st
5 2.10+0.00 4.69+0.16 0.18+0.13 27 st
6 1.95+0.04 3.70 £ 0.02 0.21 +0.02 23 st
7 1.75+0.12 3.29+0.11 0.23+£0.08 26 st
8 1.70 £ 0.08 3.11£0.10 0.24 +0.08 18 st
9 1.60 £ 0.00 2.96 +0.04 0.26 +0.03 20 sm
10 1.55+0.05 3.43+0.03 0.23 +£0.02 23 st
11 1.45+0.05 2.93+0.01 0.26 +0.01 17 sm
12 1.50 +0.00 2.84+0.01 0.26 £0.01 20 sm
13 1.50 +0.00 2.76 £0.01 0.27 £0.02 21 sm
14 1.45+0.05 2.80+0.01 0.26 +0.01 18 sm
15 1.45+0.05 3.33+£0.16 0.23+0.12 17 st
16 1.45+0.05 2.69+0.14 0.27+0.10 17 sm
17 1.30+0.00 2.86+0.13 0.26 +0.09 17 sm
18 1.35+0.05 2.60 £ 0.05 0.28 £0.03 16 sm
19 B 1.30+0.11 2.76 £0.05 0.27+£0.03 14 sm
20 1.30 £ 0.00 2.54+0.23 0.29+0.16 16 sm
21 1.10£0.00 3.32+0.11 0.23 +£0.09 13 st
22 1.20+0.12 2.58 +0.09 0.28 +£0.07 10 sm
23 1.00+0.14 2.98 +£0.05 0.25+0.04 12 sm
24 1.20 +0.00 2.76 £0.06 0.27 £0.05 17 sm
25 1.15+0.06 3.01 £0.06 0.25+0.04 15 st
26 1.10£0.00 2.33+0.07 0.30+0.04 14 sm
27 1.10£0.00 2.46 +0.05 0.29 +0.03 13 sm
28 1.05+0.07 2.80 +0.04 0.26 +0.03 12 sm
29 1.00 +0.00 2.22+0.18 0.31+0.12 13 sm
30 1.05 +0.07 2.61+0.01 0.28 £0.01 13 sm
31 1.00 +0.00 2.48+£0.18 0.29+0.14 10 sm
32 0.90 £ 0.00 2.77+0.20 0.27+0.15 11 sm
33 C 0.90 £ 0.00 2.66 +0.07 0.27 +£0.05 14 sm
34 0.85+0.08 2.77+0.25 0.27+0.20 10 sm
X 2.50 1.52 0.40 25 m
Y 1.50 3.83 0.21 22 st

m. HH LRGN sm. W LRI O st TIRE 2 RJEk . A BT 2 ~ 3;

RSN T 1o

B. Qe fRARNSKRE 1~2; C. %

m. Metacentric chromosome; sm. Submetacentric chromosome; st. Acrocentric chromosome. A. Relative length 2 - 3; B. Relative length

1 - 2; C. Relative length < 1.
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Table4 Chromosome classification and karyotype G-band analysis of fibroblasts from female Siberian Roe Deer

Ye o i g 5 eSSl FHRHC BLE EREA I G it
Chromosome number Categories Relative length Arm ratio Centromere index G-band number Morphological type

1 A 2.00+0.21 2.61+0.09 0.28 £0.06 20 sm
2 1.95+0.04 2.83+£0.01 0.26 £0.01 25 sm
3 1.95+0.04 3.23+0.16 0.24+0.12 26 st
4 1.80 +0.08 2.96+0.11 0.25+0.09 25 sm
5 1.65+0.13 3.51+0.11 0.22+0.09 20 st
6 1.75+0.12 2.68+£0.12 0.27 £0.09 25 sm
7 1.60 + 0.09 2.83+0.02 0.26£0.01 26 sm
8 1.70 £ 0.33 2.48+0.07 0.29 £0.05 21 sm
9 1.50+0.09 2.77+0.14 0.27+0.11 17 sm
10 1.45+0.05 2.91+0.00 0.26 = 0.00 16 sm
11 1.55+0.14 2.73 +0.00 0.27+0.01 18 sm
12 1.70 £ 0.33 2.60 +0.04 0.28 £0.02 22 sm
13 1.65+0.21 2.80+0.05 0.26 £ 0.04 18 sm
14 1.35+0.05 2.73+£0.14 0.27+0.10 16 sm
15 1.10+0.13 2.03 +£0.02 0.33+0.00 10 sm
16 1.70 £ 0.17 2.62+0.21 0.28+0.15 13 sm
17 B 1.20+0.12 2.81+0.07 0.26 +0.06 19 sm
18 1.25+0.06 3.04+0.12 0.25+0.09 14 st
19 1.10+0.13 2.74+0.00 0.27 £ 0.00 15 sm
20 1.25+0.06 2.87+0.04 0.26 £0.03 15 sm
21 1.85+0.42 3.67+0.34 0.22£0.27 16 st
22 1.15+0.06 2.60+0.13 0.28 £0.08 26 sm
23 1.85+0.11 3.13+0.11 0.24+0.09 16 st
24 1.15+0.06 2.43+0.10 0.29 £ 0.06 23 sm
25 1.15+0.06 2.24+0.34 0.32+0.23 12 sm
26 1.10 +0.00 2.77+0.08 0.27 £0.06 17 sm
27 1.10+0.13 2.51+0.04 0.29£0.03 11 sm
28 1.10+0.00 2.79 +0.01 0.26 £0.01 14 sm
29 1.05+0.07 2.53+0.05 0.28 +0.04 13 sm
30 1.10+0.13 1.98 £0.54 0.36 £0.36 13 sm
31 1.05+0.07 1.98 +£0.49 0.35+0.33 13 sm
32 0.95+0.07 2.67+0.06 0.27 £0.04 10 sm
33 C 0.85+0.08 2.42+0.14 0.29+0.10 9 sm
34 0.50+1.41 2.87+0.07 0.26 +0.05 12 sm
X PGtk 2.30+0.06 1.79 + 0.05 0.36+0.03 27 sm

m. B LRGN sm. P LRI O st ST LRI g A ORI 2~3; B, JeO AR KE 1~2; C B
AR T 1o
m. Metacentric chromosome; sm. Submetacentric chromosome; st. Acrocentric chromosome. A. Relative length 2 - 3; B. Relative length

1 - 2; C. Relative length < 1.
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