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{140 I 7 44 L ) ok g A 28O0 WS 4R S 4% B TR Izol
RT3 B SR B 20 LS RNA, 2R 5 F1.5%35 i Hi
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Tab. 1 Primers sequence of Real-time fluorescent quantitative
PCR

NS AN =
c%e 5 ¥)Primer (5'—3') L%f(’fg)g
ppary  ACGCCGTGGACCTGTCAGAG 60
CGTGATGGAGGAGGAGGAGATGG
clebpa AAGATGCGCAACATGGAGAC 60
TCTGAAGATGCCCCGTAACG
pge-la. GTTCCTCCGAACTCCCAGTG 60
GCAACACCCCTCCAACTACA
pge-1 GTTCCTCCGAACTCCCAGTG 60
GCAACACCCCTCCAACTACA
ifam GGTCAGACATTTCACTGGGTTG 60
GCGGCTCTAATGCGTGAAT
-l CCTCAATGATACATCGGAACCC 60
CTGCGGCTCATCATCTAACG
atgl CTTCCTCTCCGCAACAAGTC 60
TGGTGCTGTCTGGAGTGTTC
hsl CGAAACACAGAGACGGTCCA 60
TCATGACATCTACCAGCCGC
Jas AAACTGAAGCCCTGTGTGCC 60
CACCCTGCCTATTACATTGCTC
p-actin CAACTGGGATGACATGGAGAAG 60
TTGGCTTTGGGGTTCAGG

100 pm

100 pm

100 pum

1.9 HIESH

SEIG K A F 48 1HFE 7 SPSS 23.0, 778
BKl 5 77 22 73 #1 F1 Duncan’s %2 5 Eb 85 Sk AG 36 547 22
5, B S R DL AR 1 T N2, B
P IKF80.05
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Wik 20T, WAL 36 H I EE sS4 41 i,
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Fig. 1 The apparent morphology of proadipose cell line of the spotted sea bass
A. FE0fRRE IR 2401 RN ML B—E. 235972405 51, 10, SORIL00fR MM, F. R7ZRT #5400 G—L. 771, 3M6AHEE

TR TR 240 4

A. Primary cells cultured for 24h in the 0 generation; B—E. is the 1st, 10th, 50th, and 100th generation of cells cultured for 24h; F. Cryop-
reservation of pre-54th generation cells; G—I. Cells frozen 1, 3, and 6 months later are resuscitated and cultured for 24h
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N T IR TN A K ) e A 2 A, A 4Fh s 77
HDMEM/F12. DMEM = #E. L15SFIM199%% 77 4H
M. Wil 2AFTR, E4H RS FE6d)5, DMEM/F125%
TR A AR B 2 T MI99RIL 1 5KE 77 3L 4 (P<
0.05), T M 19935 77 5 v ¥ 41 i £5 & & K T o Ath
H(P<0.05). FEHCIERE E BT 70, 5% 15%A120%
I 37 R B2 %o 4 B 2B K s e, a0 ] 2BRTOR : B R
6dJ5, 20%IML 35 ¥R £ 41 Mo B & B 2 v T H A A
(P<0.05).

W% 317, DMEM/F 1255 97 3 20 fifo 4% 48 i) 1]
e, N77h, T AEM199%K; 77 3 Hh 538 i [a] &,
117h. [KI1, DMEM/F123% 77 3L 38 & Sk 1% 97 46ty
AT HE 0B, $53R 4T R4l B 40 5 3G e [a), I3
JEE SN20% 55 N B o
2.4 HHREZEI AT

N TR AN R AR K A A S R I AR 2
T B R AL J e 4 R U5, 38 % B 1005K 26
1ISAR A i 73 2 v 300 e € R B R b AT T E 00 #r, B
TEEWE 3ARTR, et B B kB H &> R
364N, T % N2, 62% M4 LR FF T 485k Lt ik
[ AT 3B), 5 IEH fe i gttt H —3
25 HpRERE

W 4pr s, AR 388 18 cox 1R cyth % [H]
1 H 8RB KN 31281022H1909 bp. 383l
7 45 B 5 NCBIH AL 5 11 cox I Fl eyth i B L, KR
— M5 5115999.90%F199.78%

®2 MWAEEEFEEE

Tab. 2 Cell resuscitation rate after cryopreservation

PRAFRT () )i DPERniES
Freezing time (month) Cell viability (%)

1 96.33+0.88"

3 95.00+2.08"

6 92.00+1.73"

1 FFEAR R AR A F /NG F R R 22 53 3 (P<0.05), T [

Note: In the same column, values with different small letter
superscripts mean significant difference (P<0.05), the same
applies below

2.6 ApEEES

I8 3k iR 5 A 1ipo8000 B% T s pEGFP-C 157 f 5%
NG 17 40 B A, % e A8 5 7E 40 Al HH W 5% 21375 Bl 1)
gt G(E 5).
2.7 HESESHEIFEIRHM L

FH I 2T OY B 0P 5T AR i 240 i 1 4 AL R B, e
g B 6F . BRI 20 B 1) 2 AR BE BB 4y
A )T 386 0, 7d A FR B R v T 1de T 7EAR
[E] 43 AL ] P, 55 B ZH AR L, 400 umol /LML 155 S g
FRRFAR R T HoAh . RTARRTANAEZ:400 pmol/L
TMERE S 7d)5, RIRT IR 2010 g 15 41 .

N
1

A

ZH AR ZNumber of cell (x10%)
W

o 1 2 3 4 5 6 7
It Al Time (d)
6 B

75()0 "&] «
51 —10% i

M A Number of cell (x10°)
W

[} 6] Time (d)

B2 AN IR AT T AR A A K 22
Fig. 2 Growth curves of primary cells under different culture
conditions
A N TRIHE R 2 T A0 Y Al 25 B AN [R] AL VR R ) 4
NAE K 28 * o B2 22
A. Cell growth curves under different medium conditions; B. Cell
growth curves at different serum concentrations; *indicates signifi-
cant difference
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Tab.3 Multiplication time of primary cells under different medium conditions

M % £ Cell density (x10° cell/well)

Bk — ) B R I Ar R T T,

Medium Sta%i'; %zuﬁ%er il ﬁlﬁlﬁber Grﬁ&;%ﬁ{)er Cultivation time (h) Doubling time (h)
DMEM/F12 1.45 5.30+0.04° 3.85+0.04° 77.0120.40°
DMEM & 1.45 5.11£0.07° 3.6620.07° 79.23+0.88"
L15 1.45 4.45+0.05" 3.00+0.05" 144 89.03+0.79"
M199 1.45 3.40+0.09" 1.95+0.09" 117.5743.63°
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Tab. 4 Multiplication time of primary cells under different serum concentrations

20 ff3 35 £ Cell density (x10° cell/well)

vy 7 SHl (7. aal
Serunimc{oﬁl:fn%ration Stfr%iiﬁg%u]r\rlfber Fin%ié;iiber Grﬁﬁ%ﬁﬁer Cultiiiigi I?nAlé (h) Dofltlﬁ[gtli?n?(h)
5 1.45 3.35+0.10" 1.90+0.10° 119.63+4.31°
10 1.45 4.16+0.24° 2.7120.24° 95.49+5.08"
15 1.45 4.89+0.12° 3.44+0.12° 144 82.26+1.64"
20 1.45 5.50+£0.10° 4.05£0.10° 74.95+1.02°

£ U N N ®
S o S o o
T 1 1 1
w

]

o
(=)
T T

ZH A% Number of cell (units)
W
(e}
T

oollllo. o o 0
364042444648 5456 64 68 72747692

Number of chromosome (units)

(=]

3 ESHT AR T 40 - b A e A R G (AR BR 4r A
Fig. 3 Chromosomes distribution and chromosomes number in
the metaphase of preadipocyte division of spotted sea bass

cyth coxl

1022 bp
909 bp

1000 bp

Gy vew

500 bp

4 HIRE AN Acox I Flcyrb™ 86 ™= W SR IR B A L Ik
Fig. 4 Agarose gel electrophoresis of cox! and cytb amplification
products from preadipocytes
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BEHRREWZ . W TRR, 246 Blppar-yFi
c/ebpaFZiB 5 2 Tt v, T BE LI TR] 3G, ik
BEAE, H7dRE B BE = T (P<0.05).

e T R v, Bk AA AR RO Ok 2 Rl pge-Ta
pge-18Mfam M Z A4k, B 2B i E N RERIE
Ak, 7d)ERE EVKE 28R E KT IR K.

JIE AR A 5% 25k D] 11 3 36 1 Bl o A ot R Sl 24
AL, S W W epe- 1208 T T f5 32T R, T
atgl. hsl5jcpt-1RINAH R H, fas7R1LBE 71k
FREET .
3 e

et o K 1) B S (1) Mg K SR B s, P e
. ENAE TR, A2 FRIE, 20224F (1) IR A
PR CIR21.8 I, P A R K g L AR,
R 2940 7 FE 1 A By DR DR I BT B MR A o S BUIR MR
R FEDTRR o FE SRR AR 7= v, 6 8 i s R i 1) 2 5
A ER AR E )10%. BT IR NR I A A I AN A,
H 2 G R B AR BRI FE B 7 RS Tk, A SRR A
W= A TTIR B . BRIk Ak, BEIRITIIE 2 %
BN 1 A0 4 n) R, 3 AR R U S B Re
BEAR™ . 9 7 R T AR R T R (40 TR,
RIFIRT AR 57 & . R, A8 70 5 2
B AEHTRT AR AL R . Tk, AT 1 ALl
I i 07 0 L ) JERAR S 7 5 AR ARTT U, B A 4 s 5
A AEAUS AMOIRE .
3.1 IEFAERENEREN

FE SR AR G 107 40 M 355 5= b, 23 M 17 4Fh s 7 2k
DMEM/F12. DMEM = #f . L15AIMI199%% 77 41 J
XA AE K RO REIT . S5 SRR W] DMEM/F 125 97 2
X 2 i B A R s S I TR B . X
5 5 15 B 1 (Ctenopharyngodon idella)'” F1 43 3k i
(Sparus aurata) {1 107 R AC A0 ML 45 5 — 5. (AL
H T S0 M s 72 i R oK 2 2 L1555 97 4,
un 5% 1 24§ 4 (Schizothorax prenanti)f 22 41 il £
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SPG'™, It 35 B T R 1 A [ 0 i SRV, k) R 3 gh O, PAVTRIEAS B 1 A 65 5T B B 40 B )l B R R
FEMVERANR] . BhAb, 55 27 25 10 I35 9% B X6 441 1) Z A N20% 1) i 2F 115 +DMEM/F 1255 35

A KSR, BATTIT T2 45 5 R 15%H120%K & 3.2 R ERERRBFAE R KRIR

(4 10375 S 3 2 T 10% 0 5% If1L 375 1k P85 %o 448 o 2 K 1) Yt A 3 BTt 4 5 4 25 SR A RT SR TV,
SRR, T 20% A I3 & BE 28R R T 15%, 28 B I3 AHIEFERE 1004 53 24w 30940 g 10 G 8 7R 1047 11 8%
R A A K B B, AR A A Fer162% 4948, E1EM g (kK 2n=48)— 5",

TS0pm
5 pEGFP-ClFUR % 44 f548h 15 e F1 R IA
Fig. 5 Expression of fluorescent protein 48h after transfection with pEGFP-C1 plasmid
A TSR, GERIOEARE; B. WIHME, BOSFR K ESRETOCH AL E

A. Fluorescent observation, green represents the expression of fluorescent protein; B. Bright field observation, red arrow indicates the loca-

tion of the cell emitting green fluorescence

1d
0
L
. e
100 pmol/L . 5 = & ot
v i
- T S A »
qab on Ui, RN
200 pmol/L N* e TR e L
! y j;, i
¥ - A 4
e W e wmr - ey T
¥ gl 3 D ol e B 1T b L i
t : L Bete ey o O
[ b AT : £ 2 18U & PR e Sl
; LR gae : gy Qi S @ 32 L le T s anse et %o
300 pmol/L e’ g, e,V vy : SRON, S L AT S SRR SRy ARG LT 5% ok
. '.._: 'y - ..‘“ . . T L - ¥ g s S :w.sl.-‘
T et e gt o
= - = )( 8 o v bl ogk
.: a3 X & .:_i)“ ¢ ;v\‘
AT T W
TR B el
e J e |
e %.
400 pmol/L <" ‘%‘
LS o

Fen

Fig. 6 Oil red O staining of preadipocytes induced by different concentrations of oleic acid
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HE—30, FIDNAJF IS T B 2 40 i & ok
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ESTABLISHMENT OF A PREADIPOCYTE CELL LINE OF SPOTTED SEA BASS
(LATEOLABRAX MACULATUS) AND OLEIC ACID-INDUCED
DIFFERENTIATION

KE Yi-Xiong, MAO Xiao-Jiang, REN Hui-Juan, ZHANG Chun-Xiao, WANG Ling,
SONG Kai, LI Xue-Shan and LU Kang-Le

(State Key Laboratory of Mariculture Breeding, Fisheries college of Jimei University, Xiamen 361021, China)

Abstract: The proadipocyte line of spotted sea bass (Lateolabrax maculatus) provides a new in vitro model for explor-
ing the regulation of adipocyte differentiation and adipocyte deposition in fish and the related molecular mechanisms.
This experiment aimed to establish a proadipose cell line for the spotted sea bass. Peritoneal adipose tissue was digested
using collagenase and pancreatic enzyme, and after multiple passages, a preadipose cell line was successfully obtained
following 150 times of culture cycles. karyotype analysis showed confirmed the maintenance of a normal phenotype in
the cell line during long-term culture. Additionally, the mitochondrial cox/ and cytb genes were further used to identify
the cell line as originating from the spotted seabass. The established cell lines were subjected to transfection with the
pEGFP-C1 plasmid, resulting in observable green fluorescence, indicating their suitability for studying the expression
of foreign genes. Furthermore, when cultured with different concentrations of oleic acid, the cell lines exhibited promi-
nent lipid droplet aggregation after 3d, reaching its maximum accumulation after 7d. Oil red O staining demonstrated
that the cells could differentiate and mature normally after 7d of induction with 400 umol/L oleic acid. In summary, this
experiment successfully established a preadipose cell line for the spotted sea bass, characterized by typical morphology
and normal differentiation. This cell line serves as valuable experimental material for future studies on adipose cell
differentiation and adipose deposition in fish.

Key words: Preadipocyte; Cell line; Cell culture; Induction differentiation; Lateolabrax maculatus
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