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In Vitro Culture of Red-eared Slider Embryonic Fibroblasts
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Abstract: The Red-eared Slider (Trachemys scripta elegans) is one of the world's top 100 worst invasive
alien species and has a strong ability to adapt to the environment. This study aims to establish a rapid and
stable in vitro culture system of Red-eared Slider embryonic fibroblasts, and to provide material and method

support for further study on the tolerance mechanism of Red-eared Slider to extreme environment at the
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cellular level. Red-eared Slider embryonic fibroblasts were isolated from stage 13 - 14 Red-eared Slider
embryo by trypsin enzyme digesting and differential adherence, then were primarily cultured and subcultured
in vitro. The growth curves of Red-eared Slider embryonic fibroblasts under different temperatures, different
inoculation densities and different serum concentrations were drawn by MTT (Thiazolyl Blue Tetrazolium
Bromide) method. The cultured Red-eared Slider embryonic fibroblasts were identified using reverse
transcription-PCR (RT-PCR). Red-eared Slider embryonic fibroblasts were transfected using Lipofectamine
3000. The results showed that: 1) Red-eared Slider embryonic fibroblasts were typical spindle-shaped,
irregular star or polygons. When reached to a certain density, they grew in multiple layers and arranged in a
disorderly manner. With the increase of passage times, the cell volume increased and the spindle-like cells
elongated. Red-eared Slider embryonic fibroblasts could be cultured for at least 15 generations (Fig. 1). 2)
The growth state of Red-eared Slider embryonic fibroblasts was good at 30 - 34 “C, and the growth rate
increased with the increase of temperature. The inoculation density of Red-eared Slider embryonic fibroblasts
should not be less than 1.25 x 10* cells/cm? and the optimum serum concentration of the cell culture was 10%
(Fig. 2). 3) The expression of vim and acta2, two fibroblast markers, were detected in the cultured Red-eared
Slider embryonic fibroblasts by RT-PCR (Fig. 3). 4) Liposomes could successfully mediate the expression of
exogenous green fluorescent protein and red fluorescent protein in Red-eared Slider embryonic fibroblasts,
and the transfection efficiency was about 30% (Fig. 4). This study successfully isolated and cultured
Red-eared Slider embryonic fibroblasts in vitro and the cells could be used for the transfection and expression
of exogenous genes.
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LHARZREO R B AL R,
SREERTEN 6 H Ao KeREM AN IE A
(A S5KHFRRERLAN1:08), HT24 h2
PR RS B St = MH IR IEVR B R A Ak, L
BN 32 °C, AHXHRE 75% ~ 85%. WEfL 5 ~
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1.3 A HAMRAG R AT 440 M R A2 AR 7
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PLUE, 7500 r/min4 CEL» 5min. £ LiE, &
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1.8 KR¥#F PCR (reverse transcription-PCR,
RT-PCR)

Z: [l PrimeScript™ RT reagent Kit with
gDNA Eraser W (FAM THEARAF)
Ao 10 W BAVR 1, HAfE 2 ul 5 x gDNA
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ZBRIEIH DNA. SRJGTEVK ERCH 20 pl Je %
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S5 34T cDNA. LL EIR cDNA AR, 4%
PLRAR R HEAT PCR 48 [ LR ARFUA 25 ul,
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A 4 .
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B 1 AEEFRHBRAE AR &4 WE
Fig. 1 The observation of the Red-eared Slider embryonic fibroblasts in different periods

a. AL EANERG AT 4N AW B 3G IR b b, 5FRAE T EF E 30 min /7, WIFFHFRIBAIRIGEELNND: c. d. e S0 98ER 240 R,
Fi9R 72 h JFRUER —IRAEAR 12 h R H IR R BT e i, A EMIE .. AN BIREZ 0, KBk, Ms; £ %5 R
BRI AR JEAnp, AMIRTRITR, MR N BIRIG 2 o LLHAOEIA R g is B — B R 22 BAK, RIBRK, I,

h, 55 15 AL EA RS AT 4EAN AT, MBI A 1.5 ~ 2.0 £ i 3 6 RA T AR e, WA 6 AR TSR IR,
AR, REMIRE RN

a. Primary Red-eared Slider embryonic fibroblasts were just inoculated into the culture dish; b. After incubation for 30 min in the incubator, the
culture medium and non-adherent cells were discarded; c, d, e showed that Red-eared Slider embryonic fibroblasts cultured for 24 h, cultured for
72 h and after 12 h of the first passage, respectively. Red-eared Slider embryonic fibroblasts were in spindle-shaped, irregular stars or polygons,
less cytoplasm particles, cytoplasmic uniform; f. 5th generation Red-eared Slider embryonic fibroblasts, cell volume increased, intracellular
granules increased; g. When Red-eared Slider embryonic fibroblasts reach a certain density, were multi-layer growth, spindle elongated, arranged
disorder; h. 15th generation Red-eared Slider embryonic fibroblasts, cells were significantly (1.5 to 2 times) elongated; i. 6th generation Red-eared

Slider embryonic fibroblasts, cells grew larger, flatten shape and the roundish cytoplasmic vacuoles became senescent and larger after 5 passages.

VAN R A BN E S, B ARNAKEESESEHEESR, dRiER
BTN CoolCell /P IERGEH HIEE T -80 T N 90%LL.

UKEE, IRHENRA R EIGRAT. I E N, 22 BE. BHEE. LERESLHEARKRER
1E 37 CARKMPOEMRRAFAM, SIRMA REEHAREKPRN

oL oh 2 5 5 0L 2 MRk - R U B, ORI S B FA R R AT 4R % 2.5 x 10* 4Yem?
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(5 BERM T 96 FLIG FRIR s 9% 8 d, A
F MTT R4 HIA RIS T 40 i A8 K i 28 .
7E30 C. 32 CHI34 CEMREFMET, 4
A RHG BAT 420 B 38 REE NP A K, 3
A e L T T e (] 2a).
B4 B IR AT 44 3 4% 2.500 x
104 em?.1.250 x 10*4~em?.6.250 x 103 /Nem?.
3.125 x 10*A™/cm? (1% FE AL FE B AT 96 FLET 77
R, BT 34 CRIFRAATIELSREFE 8 d, FIH
MTT V222 AN [P0 3% B 464 R I 4 i 2
2k . BRI N 2.500 x 10*4N/em? AT 1.250 x
10* ANem?® 204 T I 20 B I IR B AT 4E 40 i A=
KARAS RUF, TR AT S A K, Befhag
9 6.250 x 103 Mem?. 3.125 x 10> Mem? &
PR B AR AT A K 2218, HELL
HmE (B 2b). SEREH, L H AR 4
YRR AP BEAS BT 1.250 x 10*M/em?s
A 21 B0 IR i T 4 40 2 S E T35 9K P
5% 10%- 15%F1 20% 5% 55 3k rh ot 4 1% 95
6 d, FIFH MTT 2 5N [ i o B 2% A4 R (1)

Absorbance (A,,)

M AR 2, 20 H AR IR B AT 4E A0 I 7E LIS
WEEH 10% 1264 P A KRR (B 20).
2.3 AHARKRT LMD TEE

M4 GenBank A7 [ PH R4 f . Zrifg (A
HHAEREE K] vim J acta2 mRNA 751, X 3 #5ff
vim mRNA [] Gen Bank & X 5 7 Al N
XM 005282441.1 . XM 007058504.1 Al
XM_006119549.1, acta2 mRNA [¥] Gen Bank
F % % o4 o A XM_005292510.1
XM_007071571.1 A1 XM_006121447.2, 7£HAR
SR TR S (B 3a). R FRINAL
HLAO R G 4T 420 Bl gk 4T RT-PCR #7348, #JLL
) 1) B 1 2 40 0 b 1] 3 KL vim R acta2
mRNA [{J3i5 (& 3b). % RT-PCR /=447
U] 52 B P i I P AN HERR R PP 471, 3RA5—
BHK 544 bp A H-AG vim mRNA J7%1] (GenBank
a5 N MH208240) Al—BLK: 628 bp (41 H-f,
acta2 mRNA /& %l ( GenBank % % 5 A
MH208241), 7E NCBI ##s /% 1T BLAST
EEXE, § 3G p 5 SRR vim M acta2

10 ¢ b
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0.4 ¢ = 3.125 x 10° cell/em?
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Fig.2 The growth curve of Red-eared Slider embryonic fibroblasts

a. NFEFREEE; b, AFRHEMEE; o NFMERE.

a. Different culture temperatures; b. Different inoculation densities; c. Different serum concentrations.
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a b
EIR/E0S S5 (53" P (bp)
Primer name Primer sequence (5'-3") Product length bp
VIM-F TACCGCAGACAAATACA 633
2000
VIM-R TAAACCTTCAGGGAGAG
1000
ACTA2-F CAACCGAGAGAAAATGA 707 750
500
ACTA2-R ACAGGGAGGCAAGAATA
250
GAPDH-F TGGCATAGTGGAAGGTCT 379 100
GAPDH-R GATGGATGAGTGGCTGTC

B3 aBAiaRA %A S TEE

Fig. 3 The molecular identification of Red-eared Slider embryonic fibroblasts

a. BIWHIZ; b, AHAAI R 4EH Y RT-PCR #3945 5. Marker. DNA 43 T i #57E, VIM. vim 3£ RT-PCR ¥ #45 F, ACTA2. acta2

K RT-PCR ¥ #4451, GAPDH. #HFRIEFM IR, H,0. PR,

a. Showed the primers used in RT-PCR; b. Showed the RT-PCR results of Red-eared Slider embryonic fibroblasts, Marker: DNA marker, VIM:

RT-PCR of vim gene, ACTA2: RT-PCR of acta2 gene, GAPDH: The housekeeping gene glyceraldehyde-3-phosphate dehydrogenase was used as

internal control, H,O: Negative control.

mRNA 55 I 99%.
2.4 BRI BET 4R M R
FIHHEF4A Lipofectamine 3000 Y Zmfid4L
B F I FURL pDsRed2-N1 Algm it 43 (5%
FeE Ak pEGFP-C1 %5 4 2 21 B A IR i 1k
YR, SR, B4 24 h A /D E)
M RE S RIA DL E A, 48 h IS 245 £ 0%
JGEEE, 60 h RIS 3 B v B A S FE I O
EH, BRBEEI0%ELA (B 4). HBIJEH
M TS B QR G AR, AR KA 1)
.

3 Wi

JARE KRG BT A A N FR IR A T AR K
SRR, FERRIR /N HORSRH, B A
JrfE, MELSE A RERIRILESK. R TR BT
A NNE, BUEERAT I BRET 4E 401 9 7 5 IR A 2%
AN, TSN TR IR AT AR Y . T
R K KRR C s R, A% TR
FIE 200 2 Ta) Rt DL AL . K R

(Oryctolagus cuniculus) FCF 5 12 ~ 18 d HIfG
JLIBI TR G WG B A 4R 2 A ) R (BR AN 25
&5 2016), /N (Mus musculus) WEJR AT 4E
2 M PR B R BRI ()9 SC S 13.5 d (=9
S 2014). AWK EAI, KEE 13 5 14
AR 2 H A IR AT A R 2 B I G B A 4 40 g
PIRIR, R BMIGKE N 1 ~2 em, k.
R VB WA, S RIBR, ARG
AR (3~6) x 10°ANJE AR, 205K H
Al

PR AN B 35 72 B 1 A s AR oo . HURE
B, PUEellr s TR, KO ARt
6% /R KR HEE 3 min, Bi1bRmG %, M
e SR EAER GG T, HNRERED
WENIG 2 5 A2 2 SR I TE) o ARHE 70 R R ALY
TEBS O BT ZR, SR )5 FRER AL, R
FSCET 24 20T P T ke 5 L L Aol 24 i D e e 5 R
KA. A SRR PR AT L gH TS SRl
RN IR

2L HA AR IR B, RS B 2 G T
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Fot
White light

pDsRed2-N1

200 pm

200 pm

pEGFP-C1

200 pm

200 ym

Pt HE
Fluorescent light

Overlay

200 ptm

200 wm

B4 FREE&ANT pDsRed2-N1 Al pEGFP-C1 FHH S 4L B4 1R i B 414 48 i
Fig. 4 Liposome-mediated transfection of plasmids pDsRed2-N1 and pEGFP-C1 into

Red-eared Slider embryonic fibroblasts
av by ¢ NAHAMARBRET e F ¢ pDsRed2-N1 54 60 h J&, JOLRREE N ISR RBAGIOEAMNKIE; d. ev FNLH AR
N T Y2 ¥ G pEGFP-C1 JikL 60 h J7, FOLRAREL N IS8 KB 76 i H RIS

a, b, ¢ showed that Red-eared Slider embryonic fibroblasts were transfected with plasmid pDsRed2-N1, RFP abundantly expressed 60 h after

transfection; d, e, f showed that Red-eared Slider embryonic fibroblasts were transfected with plasmid pEGFP-C1, GFP abundantly expressed 60 h

after transfection.

2, FEKI 1 ~ 40 CHREEMSETE, 1E 25 ~
30 ClaGshAE 18k (L 2013). AEAL5h
VIR EL, 20 (R A T 4 4 i A b 1 7 6
FEMEER AR, BA— R #rEyaE . A5
SRR, AHAMRT4EKE 30 ~
34 CZ IR IR A KT, AKEERLE
34 Chermie AT ANMIBFFLRI, [F A fE H MLk
Mgt JEWEE A AR, HAH s IR AR
HOGHR R R B SV . il f A TE 20
~30 CHypeiE, £KEELE 30 Chim (Lu
et al. 1999); &g fa iR G AL 7E 25 ~33 CY
REtbE, A= KGE R AE 33 ‘Chi i (Takeshita et al.
2013); HARELOARMEAE 25 ~ 35 CIIREIGHE,
RAEEKEE N 30 C (A 2016), 4R,
AT T ARG W 21 E- £ VR i 4T 4 40 B AE 30 ~
34 CIuHlZAMUMGEIE L. WAk, B Bt
ZL H ARG BT AR ) A K AR R, B IR
BRI A S B S %, K

PR 5 BT 4> 32 S L B IR A AT 4 40 i A%
WS

THRMILR, TERIMNEFRN ST 2K
ARG 5 R AE B AL RS0 . /N R IR G 5%
AfrgfmE HaeRIFAEK 5 MR, s RZEM
M SR T (BA=95F 2014). KRR
FYEMMBTE 10 RUUGHBIEEZT S, Mik¥
i, DhEsZ, AKEEE (BNES 2016).
AW LI RE, 5 AR AR
PR AE A AR R, AR AR, A BRI
M, FAprk s R eI EZISR . K
Oy PR T A AE A 15 ACRAE, BRI 40
HIHEEZI R, BARERAMmCEFT
NG LR AR

AHIF TR I M 3T T 4 F A IR iR AT 4 4
MRSy SRR FRAE R, G A 4E 4 B A A=
Ky S AGFR BEAIRHRAR . AR AMEA IR BAR XS
BRI AR R o LU EFRVR R AT 4 40 i mT iR o
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TrHEEOHBAR 16% MR (RIEAR
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