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G BE A W9 A5 Dy U, £ 28 K K 4 i B
BTz B P

EUAE D At B ME S, 0 28 A Y A B8
FEAH Y I5 5, OHRGE 19 4 i 3 AR v 7R A
7B EN o AN B S S VA R = N R
WohEZ, HHEIRIE R A H G (Clenopharyngodon
idella)W) vt 2 240 Ml 22 (Z2C-790 1)) BE ) £y
(Barchydanio rerio var)JRJii(ZF4 ., ZEM2S)' | fi&
LA ML(SID.1, AB.9)" B 22 41 g (Regill-W 1,
GI1B)!'"™ B 40 i1 (CCO, RTG-2)"" ¥t
HAUHMML R (CIK)AE, ¥ M b 2R rhfE i |
P MBS (Oncorhynchus mykiss). & 4 (Oryzias
latipes). ©HF#(Clarias fuscus)F(Carassius
auratus) " 2F BRILZ A, A RIEE
25 5K F N B v 52 90 R 25 S AR, Wil 2y T4
JHL 7 P 20 R ASE A Y ST o AR S B AR T R
A€ 1% fiyf Bz ik 40 i (Rhodeinae skin derived cells,
RSDCs)/r BB IR K & o

1 AR5k

1.1 SRIEHR

FHR & rh A % fij SR 45 BN JAT Ml X B
AR, AR EWMPIFITER

EZXA DMEM/F12%5 % 3 (HyClone),
PB S 2 2% m W (HyClone), Jifi4F L7 (FBS,
gibco, Australia Origin), 0.25%J#l§(& EDTA,
gibco), IV JEHF(Sigma), XPL(100x, LK),
AV W M5 K B (solarbio, 25 mg)

X, ) B 4 Wik A Z B (1000%): 25 mg
7T 10 mL PBS; #5574 1 : 88.9% DMEM/F12
R F2 3 +10% FBS+1% MPL+0.1% Wi 5 E B
(1000%); Bi3RW T : 90% DMEM/F1255 % K+
10% FBS; AA7E 1 : 90% DMEM/F 1255 57 J&+
10% FBS; HA7F# 11 : 10% DMEM/F1285; 77 £+
70% FBS+20% DMSO.,

1.2 LWHE

R R &L PAREH SR IR T IR KA
W24 hE (N & =hi, HEHELMRE: 1000 pg/mL;
FERE K . 500 pg/mL; MiMER K B: 25 pg/ml),
ITAMS-222 8K BRI RR IR I, B9 B A o

Bk & AR AEIA R 3~5 ming,
R BIRO R T s IS I RS 8% 5 7

[e] 1) 53k 9% ok A 40 00 B K s PR AR Sk BT
%A B R R, o AR R B R R
SeREVE s B Ja TR T R R 3 B B ik o9l i)
WU AFZH L, RT3 I Y Kk
RSDCs# 5 & 5 RRKIEHR  F FiRIIEM
B 0 B W ORI, i AGE 24 TV Y R (4~8 mL)
FEIRIEAL30 min; 1200 r/mini 010 ming 1A E
MR (3 mL)ZE IR LS min; FF_EIEINAGE Y
FBS (3 mL)Z 174k ; 1200 r/min®.0>10 min; HX
DUTEINAGE M55 37 W1 (1~2 mL)EIF 5 42100 H A0
300HZP2HAIE N, B T35 mmiiFRIL; F28°C,
5% COL M R G375 MHBE 12 hJs il 25 PR B TR 44
SR A U BE A A0 B 5 4k 2 F S R IR AT 15 % o
RSDCs# £ /X 5 4 X 3% 5k RSDCslli 5 &
80%~90% M} , >R HI ¥ 14 1k 3% (3 min) % 40
(1200 r/minf.0>10 min), FHF M 21935 mm
BRI o o~SAR 40 i R A 85 95 W Lk A7 15 5%,
SA 2 I 40 B SR B S AT 9 5
RSDCs* &5 &% (D). TEHEHFR
LECPERSDCs, T I8 % 20 fi ik B %8 (1~2)%10°
ASmL, IIAZERFRA cCHA GRAF R 1L, FE40 1R
BIaMEBEHAAE T, BH-70 CCUKFIEATRE ¥ [
16~24h, FHEBEERARKBAE; @QF I,
BRI, T30 °CRIGH P A BT i i R sl 1f
HPes i R3/4, HBAEG AT 215 mLE
O, ZBHEIMA 105 RS FBS Free DMEM/
F12 , #4520 4001200 r/minfs (10 min, 3 b
Wy MAE SR HW T, KA Trypan Bluej {4,
HEAT A RO BRI R, &G E T28 °C.
5% COAM Mt T4 iR 3%, MME JR24 W T
R
RT-PCRA; B HLF,. FsHIF,;, RSDCs.i RNA
(TrizolZ¢f# %), K FHTaKaRa PrimeScript”l st
Strand ¢cDNA Synthesisif 7 & (code: D6110A)FT
R K AF cDNA, R HPCRE AR 4 5§ 14
Collagen I, keratin 18F1B-actin (5| 4#) FIPCRY" 14 &
JP UL 1), IR FH B BE B 6 0 PR Dk A ) HG 4
A K EWME  fFF, RSDCsHEKILAZE
85%~90%HT, THALYC AN, R Trypan Blue}j
BT 1< 10/ em® 3 Fh FofL R [ &Y
(0.95~1)x10°4~/4L], > 1a] Be 34~ fL (R34~ 3
), W3RN, B EER SR, 12 M0 h;
F548 Wit — K, 1.5~2 mL/AL., 239 T0. 12,
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Tab.1 Primers and amplification procedure for PCR

Elk7) a7y PCRFZF'?
FE[H primers design amplification procedure el
gene 514 IR N bp MEIREL refSeq
. . Tm/°C
primers size cycles
Collagen 1 C_F: 5’AACCTGAAGAAGGCTGTG 3' 93 50 35 NM 182968.2
C_R: 5’ATGGGAAGGCGAGATG 3’
Keratin 18 K F: 55CCAATGTGCCGACTTA 3’ 96 46 35 NM_178437.2
K R: 5’ATCTCGCCTGTGCTAC 3’
Vinculin A V_F: 5’CAGATGAACTCGGTAGAAC 3’ 91 48 35 NM_001128681.1
V_R: 5TGTCATTACCCTTACTGGA 3’
B-actin A _F: 5’ACCGCTGCCTCTTCTT 3' 91 50 35 AF057040.1

A R: 5’GGTGGTCTCGTGGATA 3’

1 TAEPE9S °C S min; 194 °C 30's, JB4K 72 °C 1 min (M AEFREL); ZEAN172 °C 10 min, 4 °CLRAF. 2. VA& R 2% TaKaRa Taq™(Code:

DR100A) 513

Notes: 1, pre-denaturation at 95 °C for 5 min; amplification cycles, 94 °C for 30 s, annealing 72 °C for 1 min; extension at 72 °C for 10 min, preserved at

4°C

24, 36, 48, 60, 72, 84, 9611108 h, £ —k
6fLAR, BRAGEH AL RS A B . T4

2 4k

2.1 RSDCsHIN B5iE5H

it i 014 Ak R 75 B RSDCs & A A o 19 41 KT 4R
i, H—EmgsEae Ji (B R-1); RSDCsTE %
Pl 97 12 hif FF LR WG B, K5 5224 hig 30 TCHH i
fil 77 - R A% 200 B RN 2~3 1 i £ 1) 2T 24 R 240 (1%
-2, 3), AkLeiigR48 h (B3R 4A BB i Y
M ARV (EIR-4, 5), SESKIFHR BRIl
1 (7% 41 B A Bk (island) ;. 7F RSDCsA% A3 72 p & B
FEHF ~F o b B2 FEAN MY LB 2B N RS,
L HRARN -6, 7), HOANREETIMEZ
FR) L Rz 40 i 254 S AN S VR T e R 2 TR) 78 R
£ 1) 498 B

2.2 RT-PCREZE

S RNATEWE BE R LUk 25 R R U], RNAKE
AT (K1), W] #EFTRT-PCRAG I, 25 5 7R
TERNAF: JE B A A [ (B-actin) (AL T, Fo.
FsHIF,, RSDCsH Collagen 13¢5k 42 i 52 % 4 | T}
R34, Keratin 18F1 Vinculin AR 3 ik 8 A K
A (1&12), 2 BIRSDCsIK) 4 fits 41 3% it 25 1418 %
AT, R RS L R 0 (SR R R TR AT
B 2 (o VR 22 ) 3 o 4 B kS U5 )32 A6 ] LA PN B 2
PSR uNi
23 E£KEXRPME

K H Trypan BlueZjt L 40 i iC %0 7, DAKSES%
B [A] S B AL b, R AR B Ak bR, 2l 2R
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K4, PR RSDCsA: K fh £k 5 #L R g« S Al
550 B 241 7 A S B A T — B

Fs RSDCsPA 13101~ ez, 535 (0] 4730 b,
ARG 12 hN 4 i 5 H G B A8 4k, 28924 hiYy
TEARGE I T, A0 B AR B K (24~72 h),
K EF G W (84~120 h)fE AE K AR, 1 5 ok B ]
BT RE, mAMKE IR, ST, K
J i v (1513).

3 e

FLAT, Fp AR i p B7F 58 2 B4R P L 5 ]
W 3 A 02 e BB AT MBS, R A TR X B
BELOS R B B 18 BLAT — E BSZ R, AR T OG T 8%
M A (2 ) e I 4 AT I . BB BEOG T AR
R R P AT T AR PR R PSS (6
RO BRI MR AN, GhZ AiE
PG AR 71 52 36 A AR (R IR 4 )2 PR o] £ 288 A €2 3 42
R EEE R 2 —, LIS R M 7E R
WL B9 AR S 20 BT, A S0 58 a0 o A% 8 i e
¥ 55 0 7L 3 W A0 s R Y T AR AR 2
LA | B v 065 fe B 0K A M 0 S 9 R, ]
oy H A £ 2K B2 SR AR B4 3 B AR S5

S Bz KA A G HES W) — B, iR
FIEL B W9 J2 A R 26 AL L 2R i, o T3k
R FE R IESNRZE N EE RO E R, B
AL e A1 J2= B R4 B Bt 5 6 T B B SR B &
Dl IR T R R R SR AN B AR, B B
BEBE . PR ERETT, REMEARE LI A 2
SE 18] 73 AT 12 b 26 B A 240 1 (An . 6 A
(0 32 240 i R RS A0 6 2 ) 2 T AT ok AR R P AL
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B RSDCsA [E1 75 B B S SR B F (200%)
LG A J5 RS B 0 B R e P, & K I 2R TORN S e (5 S ARt )s 2.RSDCsHEFN 120, 4l IR AR NG RE, & B3, FH AR
W3R 3. RSDCsJRAC AL (Fo) 159524 h, Y 30 TG W 58 sl £ 1) b 3 A9 0 T (= A TS bk 4 ) R0 A 2-3 4 fik 1 19 7 4 5% A0 L (L A AL B ) s
4.RSDCs Fol# %3 d, HUHLWI G 10 L 5 BE A0 I ) K 40 B 46 9% 5 5.RSDCs Fol#% 973 d, L WY S5 110 £F 44 B 40 0 B s 1 40 B 4 9% 5 6.RSDCs
Foli 975 d B 40 Jig [A B (island);  7.Fs RSDCs; 8.F;y RSDCs; 9.F,y RSDCs

Plate Micrographs of RSDCs of different periods (200%)

1. Image of cell suspension. There were a large number of impurities and contaminant (arrow) in it; 2. Image of primary RSDCs who were starting to

adhere to the culture dishes. 12 later, discard the supernatant, and add fresh culture medium I; 3. Image of the primary cell cultures of RSDCs at 24 h.
The RSDCs divided into epithelium-like cells (no pseudopod, triangle) and fibroblast-like cells (2-3 pseudopods, pentagon); 4. Image of epithelium-like
cell colonies of the F-RSDCs at 3" d; 5. Image of fibroblast-like cell colonies of the F-RSDCs at 3" d; 6. Growth island of F-RSDCs at 5" d. 7.Image

of F5-RSDCs. 8. Image of F,-RSDCs. 9. Image of F,,-RSDCs

R £ S AH 40 M A1, R 2 FE B P AR A A
RGN B R AR AL T oS
HIRSDCsHY & #% FRfiE MMIRT-PCRYE E 4L H K,
K FH WCHE 1 i Ak 2k 3R 15 M RSDCsFE 43 25 411 1
(Fo~F5 RSDCs) i - Kz 41 il (P} 2 82 5 F P4 2 4
L S 2 D) e o R R ) A A 2HS TR 1) 4 B A i,
TR P Bz AR iC 9 Collagen TR I {7 #5 iC 9 Keratin
18F1 Vinculin AP, & 30 J5 A€ 41 M 747 48 41 g
(Fo~FsAOFTEDT iy 2R, 2R 40 M 3 [F] A7 7E

EBEAEAR BB, b % 40 i bR 12 %) Keratin
181 Vinculin AR IK 5 B 1 9 /b 5 HE D) e 15 ]
FU I PN R A M R AR SR A S A R T, AR
BN B 40 B e X PR, U RSDCs Y 32 24
Md, X5 Rakers%E Il Lamche 5 ™25 18 M o
ORI AR B RS R R D R L 3K
R AE N )z, i Tk . R
Rk = HL R 2 1) 1 22 5 R TN R ] 1 #1288
AN HVEE . HAT, MWPIRoRE 3 2L P e
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1 F,. Fs#1F;  RSDCsERNA
IRBE MR R AR FR Ik E
Fig. 1 Total RNA agarose gel electrophoresis of
Fy, F5 and F;; RSDCs

FO FS FIO

e ruin 1
Vinculin A

[ 2 F,. Fs#1F;, Collagen I, Keratin 1850
Vinculin AZ [EPCRY 1 = 1) 35 A5 ¥ 52 % L ik (B
Fig.2 Agarose gel electrophoresis of PCR products of

Collagen I, Keratin 18, Vinculin A and p-actin of
Fo, F5 and FIO RSDCs

concentration

WEE/(x10* /N /em?)

0 12 24 36 48 60 72 84 96 108 120
RE R[]/
culture time
El3 Fg RSDCs4 K phzk
Fig. 3 The growth curve of F¢ RSDCs

JK A ZE [ 7 #F (Paralichthys olivaceus)]” "0 i
A0 ZE [ QN 0T 85 (Oncorhynchus mykiss)]P”, TR K
MDD MR ), N BRALCRR
02857 B W20 M 3R (bR AR TR e B L JFE . Sk
B MBURN G S5 SFE AL s R B U7 ok B p
e LG RE S, IR R B A . A ZUIG BE
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T R T A0 MU S ke e A R A L B e
SEREAE 3 R TR AR B RIS L T
Sy R A, AT DUFE JE N ) PN AR AR K A B bR
L T 25

H 4 B B 17 JER L 5 B R A AT e
RIS . OB FHiFL¥Y . RSDCsH ;AL
T20~28 °C, I ‘B LA B, AR 20 B T Y HEOuE
P, W RHERE = P(EER. BEEM
PR35 2Bk T K 410 1 19 9 % o0 B8 1 55 400 40
(AR ~F )0 B T8 S A0 e, TR A S aod 7 A — 2
D — LA — EFE Bt T A A
B 546, QR RMFE ., AR T HAE
HESh Y, A il i R R pad il , PRk v i Ok
VR AR R Hl 52 e B ok i) 00 B8 e R, AR SIS A
fig% i3 €01 4tb HE 5 SR FH DRI 16 3~5 minf5 BEHE TR &
figh F 1 7 ) R e Ak S 8 i N0 B R R, B
J 3 A 2 Sk A0 B T A T 8 A W B K ORAIE
(R3O 9 = I R DA N 11159 R
HHDREALASE, UE T RSDCsHY A I AT 5E
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The establishment of skin cell separation method and
its cell lineage of Rhodeus sinensis

LI Wei', WANG Jianguo', ZHENG Mengmeng’, CHEN Xiaojiang ',
XIONG Liangwei', YUAN Sheng', WANG Quan "

(1. Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China;
2. Jiangyan County Agriculture Commission of Taizhou Prefecture, Taizhou 225500, China)

Abstract: Skin was the first barrier to protect fish body from the out-environment, and was the main carrier of the
body color. For lack of fish skin cell lines, investigation on skin function and color regulatory mechanism reached
a plateau. In this paper, Rhodeus sinensis was used to investigate the fish skin cell separation method, with
modified enzyme digestion ways. Rhodeus were kept in bacteriostasis and fungistasis solution for about §8-24
hours. After digesting in the 0.25% Trypsin-EDTA for 3-5 min, Rhodeus were killed and stroked off the scales.
Peeled fish skin, and removed muscle or other tissue which jointed to the skin in stereo microscope. Then skin was
digested by collagenase IV and trypsin jointed digestion method. Later, Rhodeus Skin Derived Cells, RSDCs for
short, were collected and cultured at 28 °C, 5% CO,. The growth curve was drawn by hemacytometer counting
method. The expression of epithelial markers, Keratin 18&Vinculin A, and endothelial label gene, collagen I, were
tested by RT-PCR method at F,, F5 and F,, generation. RSDCs lines were obtained and cultured well with
doubling time of 30 h and “S”-growth-curve, which was familiar with the other adherent cells. The RT-PCR results
revealed that the expression of Keratin 18 and Vinculin A declined along with cell passage cultivation, while the
expression of Collagen I was on the rise. Our researches indicated that modified enzyme digestion method should
be ideal method to obtain fish skin cell. The obtained RSDCs growth curve was typical adherent cells “S” type.
And the obtained RSDCs were derived from epithelium (ectoderm) and endothelium (mesenchyme). Meanwhile,

along with passage cultivation, the proportion of epithelium declined.
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