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BE: RALLRERERIARL A AR EHE PR ERE3AAR @M ERER FREEL
RFEFR30 K335 Ko EREIA, A E W o8 A R B B & 08 L& Fn 3 4 4
Ja 4 A HOBOR B . 3R T m 5 ng/mL A B M K 4T 4 28 B K B F (BFGF) 20 wg/mL
MR AE & 40 ng/mL T &k & X A £ K B F (IGF-1) & 20% fig 4F fu 7% oy DMEM/F12 ¥ 3¢
E(pHT.2) P W3 MARBMAERKR S RER B A RTEF BN, £REAHTH 20 Koy &g,
93 B E AL R 0 AR ) Bk 58.7,50.4 A1 32.9 he 25 KA AL A3 HAR
WA EEBER N 48 K. AHERAARARFOOd G, MALAHFE R ER
.3 M R TR B 1k 84.59% +1.07% 85.75% +1.03% #2 87.39% +1.05% , 3 Fh 2
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1.1 AR

A+ R 7S £k . 0) B OR 3% T 8 A0 Tl T 34
7}, 4 160 ~220 cm, 1A £k 150 ~200 g,

X 7 L-15 #% 3 3 DMEM J 5% 5 |
DMEM/F12 ¥ 523t 2R I (FBS) (R 75 &
2 - §E R R WP W Ky Hyclone 24 ) 7 i 3 A B
PERCET 4 4 i A K P F- (BFGF) | 1 BB & R AE A4
KW ¥ (IGF-1) | i B Jox % Mg . 11 BY Jie it il O
Peprotech 2\ ) 7 i 5 i B2 4K B &y Wolsen /3 H]
[ e £ S EB SN o e oa v | B b5 B T
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IU/mL 7 % %, 1 000 pg/mL §§ % K) & 5F
16 ~24 h J5 ,7EM & LAE G FIROLEE Fmyum 1 28,
il N S P NG R UV DD
(100 IU/mL %252 ,100 pg/mL #5552 ) &b 3 30
min, FWH H )5, B PBS il 5% FBS-DMEM/
F12 VR & 1 0 i W O H TR
HRE/MIT e LR R ER A S e 1 k. A
JCH HR BB T 41T A 1 mm R, S % B
AR 0.5% 7 W R A 0. 2% 11 7Y jig Jit
it 5k A5 78 Ak W) i 6 21 2030 min (B 41 SURTH
1) . #J5 Fl 5% FBS-DMEM/F12 8 #: 3 75 43 B
TR LI T 25 em® B30, 16 h(F 4l
2110 h) 5, 4MmsE R AR 2 5 mL, A4
25 C CO, £ (5% CO,) hEsdE, 2 ~3 K
£ Olympus 5] & & U5 T WA FI40 1E .
1.3 REEFEMNMIE

i Fl & 4 20% FBS f# L-15. DMEM A
DMEM/F12 }; #2553 F 25 C T JEACE 3 Kk
7Nk B Wit R A 2N Y 3 O SR A 4L A
3 B AS [R]85 77 56 v i i A U B R ST I O A2
B RS . LI 3 ANEE . R TR E B R
Berpysm s ng/mL 58P T 2 20 i A K R T
(bFGF) 20 pwg/mL £ R ¥ f % .40 ng/mL [ #Y
Jif 5% F AL K BT (IGF-T) J 20% Ji 4k i i
1.4 @RmERESR

KNt bk 3 FAl S an gk a2 )m,
W B 0 6 e 0 B R L I AV BE R 0. 25% 1Y JBE
F AR | mL, 44k 60 s, R4 A A8 17 )5, W 25
Ik 1 RV, A B LY ) R SRS R RHT
A, 0N V5 AR S AT A B SRR
f£25 C CO, FEFRMi B35 o 1 4 M T K 4
2 AP B R D7 ik AT AR AR
1.5 HRFEEFESER

PR AR5 & 44l 20% FBS ,60% DMEM/
F12 1 20% DMSO, f il 5 + 4 “CUKFER-A7 4 H o
HUEL K W R A K P 1) 41, 0. 25 % [ T AL S
WO 4 M, 1 000 r/min 5.0y 10 min, 540 F 5 .
i) 40 L 38 oA BB AR 1 mL R AR
W, TR, PR R A0 Mk B 3 1 x 10° A4S/mL 5 40 i
BB LR B T U A7 P, P DU R Y B R - 4
C vk k8 30 min, -20 C k4 1 h, - 80
CUKFARE , B G AR (- 196 C) KR
f7 o FEURAE 60 d 1Y 20 i D\ R0 rh B A 40

CKWE 7 40 i VR A7 R Ak 5 7% A 25 Tk
W SRJE JCTR ST B A R R A4S 40 AR R
B2 10 mL 2.0 8, If i A 5§ 5t DMEM/F12
B 529 ,1 000 r/min 2.0 10 min, 25 3, IRE
JL o FH S SR B AN, O 5L 7% B A M R SR
25 C CO, KiFMih i3, 12 h G 2B MG R,
kL AT RE IR . WU VF A M & M E Y
AL 3K RO T TR LTS R TS R =
T 240 M 55/ 240 M S 4
1.6 ZHEEKMEHNE

K 7S £t b Wy sy B JIE 2H 220 i o) 1% 4R
220 XS, 0. 25% Jif Mg 1 1 vk U 48 440 M, AL
1 mL 3 0 $ #0124 fLAR 35 70 % B2 AR T
1.0 x10* 4~/mL,# 5% CO, ¥;F 4 25 CTF
F%, B0 24 /NI ISCAR 3 AL B BT A AT
B, SR R BR T RO 2, S R O 7 d
DLEE SR B (d) DB AR A, 40 i B2 (>/mL) Oy
AeFR, 2l 3 oA i iy R Kt & AR R A X
T =1t xLg2/Lg(N,/N,) T35 4 M i) B 14 3% 38 i 1]
Hor N, SRR, N, TR S 0 A R
1.7 HaEDHN

PAER 25 A0 B0 1 R Ul 75 2k £ 3 Fh 40 i oy
MOBHEAT T QAR 3 BT o 10 3 Ff 24 i e i A Bk K
MR, Ay B ik 3 1 pg/mL,25 CF 4k 8
F% 12 h J5 W R SR, 0. 25 % Jige il 18 Ak 125 23 B
40 A, 1 000 r/min 5.0 10 min, £E 41T, =%
Wang 211" 7 ik HEAT Yo £ 0K ) 4, w5 05 BB T
WLEE O R8O H AR, I 4% I/ Levan %51
1) 7 B AT R #
1.8 #iEahiE

K H] SPSS 18. 0 B f4F k47 58 it 2% 43 #r , ¥ 4fa
FHIE = Bt 22 0 75 LR

2 4

2.1 REHEFE

JEfREE IR T d IR ISR Z5 IR (K 1) 6§ |
W) i F11 ' JUE 4 2 4 JfL /F DMEM/F12 1 37 3k o 1y
AR A A S A 4 RIS H AR 10%
PLE, HAE R OB 3P, i 35 FR 78 L-15 F1 DMEM
Br SR 3 i 2 44 MR 3 AR X AL, W]
W76 B3k 3 Fp ks #E 3L 4, 20% (% FBS-DMEM/
F12 3532 BT A T R 7S 4k 88 W) o AL JDE
20 it ) AR AP B 55
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Tab.1 The number of migrated cells from fin,lip and
kidney tissues cultured in different media for 7 d

B33 media

L-15 DMEM DMEM/FI12
HEAH L fin cells + o+ + o+ o+
W) 3 44 g lip cells + + + 4o+ o+
B E 0 kidney cells  + + + +  + + + T

TR+ 7R 2% AR 3 (RS I H 0 o 3% 50 LG 1 AR
BE O .
Notes: + means cells migrated from tissues fragments occupy 2%

area of culture flask bottom.

2.2 EREF

BEZ AR 48 h Jr BN B R A R R
AN JE B 55 7R 6 d R IRAT 4ERE AN IAE 5
21 RHR)Z . Wil 20557 24 h ) 41 8ikin %

WRIETEE 3 RiT s - B FEA M, BT 4R 40 i T
5510 KT 15395 15 d G KAUR)Z . BIEALZ 8 5%
24 hJE EIE KA F ARG, 55 11 RIFIRIE AR
LFLEREAN IR A, AR 2 75 7 d IR KR
2.3 fEREER

XoF TR KU S R 3 Rl 2L 24T i LA
T T AR R AT AR AR, SE 0 R W] A AR 2 P A K
5oy SORE R AT ARG AS B — 35 0 AT e AN
JE B 3 B, R TR, 6 F R e 6 ~ 7 d B AT AR
B, 20 AR LLJG 20 it 0 e R b, v 6 4
JEL WS AN 5 ~ 6 d AT KRR B AN 4 ~
5 d AT o B 45 Lk A R A K R
MBERRECH R, i/ 2 e I R Z B, Hil
fig W) ity F0EF DE 4121 2 4 A5 AR & 30 AR (I 1-
a) 31L& 1-b) F1 35 L (I 1-¢)

B1 XigAN&&m3 MARMM
(a) 55 30 fUEEAME; (b) 55 31 MmN ; (o) 58 35 MBI, FrR =100 pm,

Fig.1 Three kinds of cells from tissues of H. otakii

(a) fin cells at passage 30; (b) lip cells at passage 31; (c) kidney cells at passage 35. Bar =100 pm.

2.4 FXHES5ER

K53 AE AR 20 AR B8 W) s LB DE 2H 2 40
TEWRA TR 60 d |5 E 758 . MRk 12 h 5, 40 i s
FRI B R B TR AR T AN, {H 22 K AN i i I
B EAE—, R 70% 45 . H G b
Yoo 3 K I A0 B, 25 R SR 3 Rl A i 4 i A
84.59% +1.07% .85.75% +1.03% 1 87.39% =+
1.05% 1) 4 ML 5 €6, by 0 200 M . 4 ek 46 B ff
FEWG ARG FERE S B WK E I 4 ~5 d J5 &
B o 3 R4 A 0 T8 A RN 4 SRR 1 ¥ 5 R
FEHITAR [F) 9 AT RE 2L AR
2.5 KiEAZ%E3 MEmNEKEYE

K72k f0 3 T i iy A= H it 48 (L 2) mp LA
E .25 C, 13T 20% FBS-DMEM/FI2 1533t h
(W U AR S 2 ~2.5 Kk ASHEUA: K1, 8

AETE 1 ~ 1.5 d FEANSBA A, 3 B 20 0 A9 A4
fs g s ] 43 7102 58.7.50.4 F132.9 h, yi B 3 F et
BEFR AR RS R A7, AR A o S S

18 - ——HB4ML fin cells

—=— WA lip cells
—— B4 kidney cells

—
[o)}

—
(=)
T T T T T T T

14

number of cells

20 B (X 10*4/mL)

AFlEl/d  time

2 5520 KEE MmN H QR0 4K 2
Fig.2 The growth curve of fin,lip and
kidney cells at passage 20
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2.6 RBESH

TIRAERL WA 25 AR WALt 3 T4l 4]
20 e 0 AR H 3 A TE 36 ~ 78 Z ], e rp g 2 41
AN HENAT 48 25 Gl (o 1A B 40 D o 20 B KO 67 %
Wi AN o 58% 5 ZH AN AN 5 65% (& 3) .
HIIHE AT DL 3 b 240 R A AR S (AR BOH 48 5%

70
260

2 %
number of cells
— WA WO I

SO DO O

40
number of cel
—_— N W B W

OO OO OO

BRI A 4 R 7, KU 7S 46 il v o AL P
LMY 48 YA b I h 3 X i A 22
RLge ok (m), 8 Xy 3 w8 & 22 kr gt {4 1K
(sm) , 10 X Ay 3IF. 3 48 % 22 k0 e 0 f (st) ,3 Xy
Ui iR A LR AR (O R A 2n = 48,6 m
+16 sm +20 st +6t,NF=70( & 4) ,

70
£ 60
550

Ewo

= 530

20

=10

36 40 44 45 46 48 50 54 66 68 74
S ENES

number of chromosomes

(a)

384042434648 50 525460 64 68 78
PRS-

number of chromosomes

(b)

0
36 38 41 42 44 46 48 52 62 66 75

etafhs

number of chromosomes

©)

B3 FB5RKREBEMHENSEHLAMBECEHELSH
(a) BEAIMIY L RECH 5370 s (b) Wrsmal g A8 B 435 (o) Bl kB H 4315 o
Fig.3 Number distribution of fin,lip and kidney cells chromosomes at passage 25
(a) number distribution of fin cells chromosomes; (b) Number distribution of lip cells chromosomes; (c¢) number distribution of kidney

cells chromosomes.

R T e
X > .
(a) (b .I(c)
£ 3K 83 AR &8 wx ¥ 88 ax
S8 BK 8 3K KO KB &8 &K €8 K& BN AR RR KE N3 u¥ A5 RE RS BN WV 80 MK AK
GO AR GE URID DA AN RO G A g WA RU mp RS S8 AB R® RN 22§y &b BE OK AL SE AA A3 8 M
Mapu 16 a8 o0 -

B4 F25KXRALE fin lip 70 kidney R BEZB SN
(a) SEAMEG G (b) AN —AF AR (o) WsmaiiE e ik ; (d) Wsmani el (o) B ark; () Baih—
fEZ, FRR = 10pm,

Fig.4 Karyotype of fin,lip and kidney cell lines at passage 25
(a) chromosomes of fin cell; (b) diploid karyotype morphology of fin cell; (c¢) chromosomes of lip cell; (d) diploid karyotype
morphology of lip cells; (e) chromosomes of kidney cell; (f) diploid karyotype morphology of kidney cells. bar =10 pm.
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QLS FR R A AN PO 2 35 0, 1L
GUSNGL A € TR S IR -
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WUV AN 3 B P 467 5 9 SC 2 B HF

PO A L T AT R R G G S O U L
U VB O 8 o O 5 2L £ 0 M L R A AR 4 B
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Higetk o LS H % ol 1 40 I B 4, fig
R A R A BB L 5 5 900 30 7 4 S 4
W ~2 YR, TR A A T 2 2 e % A AL, LR
BEARNML AN A Ko o T R U 7S 4 0 R ) 3 201 4 240
HLA 5 P 5 AT 2 WA S B2, SR T 400 A
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(AT AN S0 2 2 M E 1R 45 e Sy K 3% O 4
F 7, R 3% WY 5 1 1 R0 T2 g i il K 5 3 Ak
PR B WO o 375 W Joie 1 it 0 T e i il ] LA
WA ik 240 i 15 5 o 114 375 1T 5 5 R TLJEA e J5E, M T i
A LU A At o 55 AL B 1 12 R R 1 3 Ak v
L 336 7 12 R A% A TE0% 55 1) 40 i 0 40 i P 4
ZE . BIRALS WG A B2 M
M, PRI AN T R B A 7 2 o AR 4l A [ 4 23 1 4 o
K AR T 1 2 AR S50 B2 i 30 Kl 7S 2 6 W)
iy A1 I 4 e S AR 3 SR B OB . —
3.2 KiEAZG&3IMARSEERMEIFER
T T A A AR AP AR A Y B IR AR R R R )
SEANAE R B G B, AN LI O TR e N S A 3
4l 7E L-15 . DMEM Fil DMEM/F12 3 15 5 3
B G BE R NS AL, A R 20% FBS
DMEM/F12(pH7. 2) 535 F K i 75 2% i 6% W) 33 Al
B EZH SN 1R A1 15 5%, 5 Tmajoh 45 42 3 i1 L6
MR AR AR A0 T A T B = R 4 4
2411 72 R [5R) BXE SE  6200 i 2R 6l P R A — B
H A E 7 i Hoph g oK fa 20 i R A H L-15 85
FeHEP R DMEM B 55 4 6 8, 0 AE R
414 f ) DMEM B 37 3 J 3 8 57 17 U BE 4 6 i
FRAML R o ARAM S SR K f A0 2R T FH G 97 5
YA [, T i 5 0 2 A PR S 2 SUR TR [ 5 o
A SIS TFESE SR HE T o AN T bFGF i 2 4K
B Z N IGF-1, 4 &% i 42 #E T JRAR 5 3% 14 g 1y s
IV U 2E 29 40 JH £ 3T H R4 22, RS T AR G Y 4
R . bFGF il IGF-T J& ifg /K 1 28 41 jf 455 5% b # H
4 8 0 R T, 3 R R A K DR B T A R S
AR VAT 32 AR 45 5 IF Vs L0 1, 2R 5 BT ras
T, DI A8 40 i N MAP 35 %) 9% 5% B
T, B 2 A DNA & B A 4y 24 4, (8 40 Jif 1%
BN MR R 45T 2 il DMEM/F12 B 5% 5k
BEF M A5 A7 BE 841 B R B, VR 10 ng/mL
bFGF #1 40 ng/mL IFG-I GE{E JE#E &5 4 B 3 Ff
2 2 20 i Y %G AR RE g o AT B DR AR Y SE R 2
ng/mL bFGF fi j 5 5 4 6F iF i 20 M 119 45 22 4%
o BRIRICE R — M KRR Z 0, 5 4
FETH B HE ot v HA R 4 1 W B A R N A
HA T H AR AR A RS A T, G Ho g
& 1 BT 4k 40 i ) 3G 5, RT R i TR R A R
PRAML T I E 2N AR A A TR PR BRI R 2T 4 2
MR8 . AR R SR KR AN L 3 Bl 4l

V0 i AE TR 5 5 R T T Al R B — 2 T
ST AL AN, T b B RE 40 M 25, AT R S 8 R
RN T BRI B .
3.3 KiEAZEE MHNSHEARARNEE
154347

U A W e R LA R S
— ol Sy VHE A £ 200 L R s S AR AR . Y AT L)
FHOR 5 5 40 3R 2 15 8 TR e 5 Ak s % 45 1
T MR & AR AT T AT e A 2 Y
ST, i EEARAT A3 R 4 I B T ey
ZURH o FRAS T e £ 1A ) 5 R A RO AL
K oURK K kI 410 ) 25 B 22 TE B, 1 Y £ 1A 452 58 1
LR TR E W R B Al R
FEe S5 L )25 AR TR A RE R S R A 20
pg/mL [RKAIZE F 24 CTFAEM 10 h K5 T K
SEGPEE AN P e iR, RS AT RAT L ng/
mL kKAl Z F 28 C FAEM 13 ~ 15 h 36454 T
B 57, SC . B U 40 A e e 0k AT R
R 0.5 pg/mL BIFKKAIE T 24 CTFAEA 4 h
RAF T BB P R G A P e R, A
LML R A 1 pg/mL MHOKAIZE F 25 C T
A2 h 315 TR ik, 525 GRS
203 P2 SUN I e (5 IR B0 A T 36 ~ 78, (H 48
SRB L B e B A M A 48 SR (R B 2 Y
o 0 R 67 % , W) S AR o5 S8 % A o
65% o HHR 3 PPN R BT YLt AR R R A
MG AFLFE Y AR B H Tl 48 55, 554
VAR SE R S R e R AR, e
PRAZ T3 BT 0 7% R U8 7N 4% 0 6 W) 3t O 40
) 48 SRy ta i AT 3 Xf ok th R 22 kL g 5 1R
(m) ,8 Xt g 3 3 % 24 K0 e 5 A (sm) , 10 3k
i HR A 22 R G o A (st) | 3 X%t Sy i B 2 22 A gt
R (t) RN N 2n =48 ,6 m +16 sm +20 st +
6 t,NF =70, 15 05 -4 25 0 4 38 1 A e 5 2% f
RIS R — B0, LA W B REAE W T ik
{1 23 bR SRy T U S 2k f A, T B BT S B 4%
i L 3 RIS A KT MR
KA S,

S 30k
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Limited subculture and biological characteristic analysis of
three cell lines from fat greenling( Hexagrammos otakii)

LI Xia", GUO Ying, QIN Yanjie, JIANG Zhigiang
(Key Laboratory of Marine Bio-resource Restoration and Habitat Reparation in Liaoning Province

Dalian Ocean University ,Dalian 116023, China)

Abstract. Fat greenling ( Hexagrammos otakii) is one of the important commercial fishes along the northern
coast of China,and its artificial breeding and culture have been developed recently. Primary culture of fin, lip
and kidney from H. otakii was studied using tissue explant method. Until now cells of three tissues have been
subcultured at passage 30 for fin,passage 31 for lip, passage 35 for kidney respectively. The results showed
that the fin and lip tissues could be dispersed quickly after being digested with 0. 5% hyaluronidase and
0.2% collagenase II.The optimal growth conditions for fin,lip and kidney tissues were 20% fetal bovine
serum ( FBS) ,5 ng/mL basic fibroblast growth factor( bFGF) ,20 pg/mL chondroitin sulfate and 40 ng/mL
insulin-like growth factor-I to medium DMEM/F12 (pH 7. 2) at 25 C. The doubling time of fin, lip and
kindey cell numbers was about 58.7 h,50.4 h and 32.9 h at the 20th passage. Karyotype analysis of 100
metaphase plates revealed that the feature diploid chromosome number was 2n =48 in fin,lip and kidney cell
at 25th passage. The cell livability of these three kinds of cell were(84.59 +1.07)% ,(85.75 +1.03)%
and(87.39 +£1.05) % , respectively, when recovered after being stored in liquid nitrogen for 60 d at the
20th. Now, the three kinds of cell have been preserved in China Center for Type Culture Collection
(CCTCC). The methods of cell culture in vitro could be used to prevent and cure fish diseases and the
pathomechanism study.
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