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WE: BNaXe2ampERRY, WHEANZRHEREARAT EHFEREAMRK
WERME, YVEI-—HEEFTNRRAETARERS —FPARBEHER S, ALH
B8, BEA R B Lk R LA R AT o 0 R 4 e, A8 20% FBSHYL153: 3
BERAEEREMEABEERMA, T28°CRCOFEAMFHER, 3dE EHIF R,
R 40 Mo W BE K% R JB BEAT 5 REE 75 Kl Neu-N7n B-tubulin %, 52 7K Ot 40 i fb # B AR % &
GFRAMAETAE. ERET, BSRAML,BRER2IEEERARE, MEEE
K, WEMBE L, WHRRMEIEE, BASIEWE THEER, HAKEN LY
%, REMEEH KT HEHHEM%, ZNeu-NFuB-tubulin®, 3% % X 40 f (L ¥ R % &
BN AT E T RS%L L ARE, ZEM AR BEIERTEEESAT,
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SEARSNER SR A MY RS, HT, —seps
i R WIPC12, Neuro2aZ5: B4 32 H Tl & 4=
Preg o, AR EE T IRAC A M, 3 S 4 i R AR
R T KR, ARENT AR, HA
HMFEIE S E RN A EER. CANRE
B, AR IR AR A 64 IE AR AL BA 25 1E 4N
JHL P S A 338 AL R AR, AR RS F7 04 b 28 40 i B 422
U A0 IR R R BORES, FEM 2 Al i A A R
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S RE, ST T — Tl R A A o 2 4 i
JEARKE IR T vk, T or e A L o i A A
Jivi 4, A 8 S SR A ST R AL T — R R HAE Y
AR

1 MRS T

1.1 SEIEHR

I Zh %, 3H®, KK (@21.22 +
1.35) cm, W FH 040 2 B0 PUE K =B T & A BR
oAl SEE 8RR TS ) K AR (60 cm x 45
cm x 45 cm)H, KR AEREAE(25 +£0.4) °C, pH 7.11~
7.59, WAEAECHT7.26 ~7.86 mg/L.

X 7 L1585 F2 (Genom E W A 7l ); iR
F Ifil % (fatal bovine serun, FBS). #%0.25%
EDTARYREL G . RIS (Gibeo A Fl); 4R
4 A= K [ (fibroblast growth factors, FGF), 3%
H: K A (epidermal growth factor, EGF)(ProSpec-
Tany TechnoGene Ltd/A w); A [ /R 2% b ik

( dulbecco's phosphate buffered saline, DPBS),
S RB, MMRIKKER . 55 RN
(HyClone/s Fl); 4%2 R Wl (Sigmas wl); —Pi
(B-tubulin, NeuN). DAPIYL¥E . —$Hi(Cy3tric Il
FEPRIgG) L KPTIOC T K I R (4 W AR
HABRAF).

LE 18] H A1 22 2 fU5E CKX41(OlympusZy
F)); FE VA B 55 46 (Thermo/A 7] ); TDZ4AWS
I B O HLORER AU S A R AR ; B TAE
BN Z R SHEARA RN A 51550 i
B% . % ZR G (NikonA 7).

F XA 69 B ) AIM (antibiotic initial
medium): 90 mL L1555 35 + 5 mLi5 55 55 2 WL +
5 mL P55 £ B(250 pg/mL) + 1 mLELFR K KT %
(50 mgmL)IR &, 4°CIRAF; BEFHEE : 9mL
LISHiFR W + 100 pLi5 4% 55 22 BT + 1 mL TBY
fifF(LOx)iR A, UL G 10> 18 i 5t il B
) T B R AR AT T i TR R A DPBSH% L )
100 mg : 10 mLECH], R85, 0.22 umig
Bt JEBR TR, —20 °CHREGIRAF); IR AUHE 35 ML
40 mL L1535 33 W + 500 pL5 4 25 Z WHT + 10 mL
FBS + 500 uL. EGF(1 pg/mL) + 500 uL FGF(1 pg/mL)
RA, 4°CHAE; GRS FRM: 45 mL LISES IR +
500 uL7 55 E XWPL + 5 mL FBSIR 4, 4 °CIRAE.
12 WA

5 i 4 6 6 5 B A R AR A
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B fif 3%

%, F75%M R R EIH #2 min, AR K
FRW, TOB AT ) IR ik 2 20 1 A 1Y
DPBSHEE, HE TR ELZRNWAL, FEA
AIM 5 RN PRETE BE 1.5 hy B Ikl 2L
BFA D EAIMB I, 85 5 1~2 mm’ K
ANBY LR, A R R T AL T T A2 by T
A LS HE F% W KT A e o 228 e L M A e 0 5
1 000 r/mins it &5 .05 min/5 3 1S W, BE)S
L1555 F8 M e 27K (1 000 r/min’ I 25 .05 min),
i Je o M A 1 i 240 o A AR B R T R RS
MR SR, T28 °CILCO B 46 1%
F%, FE3~5 dE AR B IR — IR o TR R A 22
AR T LB I 20 ) A K T I

8w m e A RIS FRIRIN AN 8 3%
KA T2540 M 3% 72000, %6 B2 >80% M), W i 1% 5%
W, FHVA5 % % I DPBSIE BE29K o fin A1 mLJE
I IR 462 min, 85 WLEL B R4y
g . R IA SR FIJE R, KRR A TR
W, A AR AR B 3% W 28 0k T AR 9 SR AT R T IR
5], BEEHEL « 24 RAEANE EE 29 10°~10°1/mL),
A28 CCHE AR T B R 7%, A3 T8 2%
P At HLRS R P 4 v 1) 95 i b 22 0 B . e T
PEAT JE S S B0 s AT VR AE o () R TR T LR
YA ROR AL, FFF R IE R .

S i A 2 70 R R R A m el 3 5T 4
MR R 2305, ST R B HIfE . B
05 0 40 B P TE i (B 9 AR SR, WAL p
JRA AL, BEIRER R iAW (PBS) 12
3, BEKS ming 4% B H 2 R [E 22 30 min;
WAy & 1 (BSA) #4130 min, 5
B, AE 40 L AR R 0 — a2 L B Y
—3$i: B-tubulin(l : 100), Neu-N(1 : 200), “Fjik
TRENICOBRF LN —PWELREHIER
FHPBSTZ W3, K5 min, LBERPBS/H1ENE F
L IS — B AH R R E ) BT (Cy 35 B H N
1 = 300)H BRI 78 S5 A B, = IR BRI B 50 min;
BiJ5, T€H HPBSIE VL3R, K5 min, £
PBSJA 1E € F i INDAPIYL I , G HIEF 10
min; J€H FHIPBSIZPE3WK, HIKS min, JE40K T
€ R ZRWAR A AR —m T, Hbe
FEVE K E R AT B Ao 58 258 B EE T
IR BMR CERIME R I K 330~380 nm, &
SR 420 nm; Cy340 6 & I K 510~560 nm,
KT 590 nm), ZEE B T LS, DAPIH
(20 A% 52 5 €5, Neu-NAIB-tubulinBH 1 3¢ ik 5
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gr . REAILZE S HLEF (200%), 15 BH M 40 il
AE, WBERE e, ERESK, BUHLEE N
FH M i 28 5T Y 4l (R 28 5T 40 B /%= FH 1 4 e %5/
AT 20 i B E<100%) o

2 4R

21 SRR TS

0 OB T LB A B, M A i
BERCNS , RIGANIEH EZ1.29 x 10 /mL, K%
Fr2 4N M EE R D, A2 RRIE S =1
B, KR E M T -1), B3 da, 0
MRk, BRAMMMMEITES, Bk

W, SR EZE S (EM ] -2), FHFRES A
Zou MR AR, 2R . R, MR E
W, KR -PHMENK, 20X EME
e, WNE LML g4, BLitaT ik
A ARIE TR (B T -3) o A ARHE 3% 1 20 B It B 452
P, WEaRERE, KB/N, BREE
FRAS, AL oA (KRR T -4), A& %
JEZ)H1.48 x 104 /mL, 153724 b o] WK 2
2 L N BE L 55 SR PN T L 2D A3 R T 1 B A

(BT T-5), F)m, dfpsce iy 2, ks
W, BB R, A E I
BAEATEE 1P AT AE R K (BT T -6)

EhR |

PRSI 1E 7 AN [3) Bt i) Y 8 B 44 42 2 B RS 7S L 2R

1~3. 8B RARAI B, 1RE3R2d, 2. 85983 d, 3.855985d, 4~6. H25MRALMCA ML, 4. 15 350d, 5.85951d, 6. K354

Plate [

Observation of brain neurons derived from S. chuatsi cultured at different time

1-3. primary cells of S. chuatsi brain, 1. cultured for 2 days, 2. cultured for 3 days, 3. cultured for 5 days, 4-6. passage cells of the 25" generation, 4.

newly passaged cells cells, 5. cultured for 1 day, 6. cultured for 5 days

22 HRRARKERNEE

SRyt — 25 A DA T AR A5 04 85 i 4 L ) # 28 T
g, 7EANMEIE IR0, USRS di B i 40 i
AT RIETOC Y N, M & TR &
FINeu-N(E Ji I -1, 2, 3)F14# 22 50 b5 i 35 A B-
tubulin(EI Wz 1T -4, 5, 6)f R IXAE AL, 1E B 5%
W T R EEME, Neu-NFIB-tubulin fH 7k 1k 5
{0, DAPIMAIMIZ R G, SRR E
AN N 37 2 WS WS T R b R TR 1 G =
2140, B A Neu-Nzf p-tubulinfHM: 15, PIFEAL
S HRET o BHAME R 2 e iR B 7 A Y L
M TUE B, ST RAS S0 43 B 00 B i 41 i b

o [ 7K 7% 2% 2> 32 73 sponsored by China Society of Fisheries

Neu-Nf¥ BH %K (97.01 + 0.32)%, B-tubulini)
PEZRH(96.25 £ 0.15)%,  HI 2G5 9 45t
ZICHE KT 95%.

3 W

i 20 M SRS IR AR O — R BT T M 2 R
SA A B R RO T B, STz N T 4
AL ZEE . RGN, T H R A
R AN VR B2 DL e by 32 35 e 2 S B &8
20 M A Sh 23 B B IR R AR SR A [
HMHOCHIEFE !, FE Fufe UTHE ST i 95 g AR 85 77
J7 W WAl s, 2545 A S ik AR
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100 pm 1 100 pm 2
100 pm 4 100 pm 5 100 um

R 11

3 75 5K BY 85 B 48 22 ZM B Neu-NF1 p-tubulin JE R 2B

1,4.DAPL, 2.Neu-N, 3.152%4 3, 5. B-tubulin, 6.455% 3K Neu-NA B-tubulinfH ¥ %15 240, DAPIY AL 2 &

Plate I

NeuN and p-tubulin immunofluorescence staining of brain neurons on the 5* day

1, 4. DAPI, 2. Neu-N, 3. merged image of 1 and 2, 5. B-tubulin, 6. merged image of 5 and 6; the positive expression of Neu-N and B-tubulin was red; the

nuclei stained by DAPI were blue

ik R RPN ER, @R EREHEER,
NG FE T sk . AT AT A AR R Y 5
JRACH M, b 5 2L 2 A0 i K F B A fR AL
IR LA . SCHG RPN, R HTIRY i D A T 1k i
E AR G W NG DN (ET e R O VR e
i, Haz Ty SO A a1 /N, AT A R e A
B3, HIRBEmai M a g, tih, 78
T A TG 85 1 2H 247 ATMIR IR 0 AR #HE 1.5 hnl
AR TS e, A LE T COIGFR 4R, W)
10 240 L AE TC CO, 1Y 15 FR Al b AR A RS T bR . 0
=

5 s 240 L 7 380 R 25 0 B S R (EI R 1)
KB, KEFE3 AR e AR 40 i O EL A B e 2
TCHIE A HRIE, MARING , 2550 SCHAHE P
WM AWML, WIS ZH,
WAERIE . MR =M . MEDES, 5 25d
F14) 1 28 0 B PR il B E — 2D B K, At B R A B
(1) 25 1] 2 F be B i 240 A A < (TR T -3) &R
WL R B, B G A% A At AR S AR, I e S AR
KR, diAEfL 106 hig R G BE . 24 hfm n]
UL RS 43 &4 i 8 00 B L 5% 5% 0 P S UL 20 3 3 T2
LA (E N T -6), HIESMA KRS 5K
2B SRR AR R T A b 2 0 A L Y
2R IE

Neu-Nug —Ff bfi 22 TCHF AT FYDNASS 5 8 1,
T RN HR46~48 ku™'?, SoylemezogluZs *Darnell
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EPURFSIESE, Neu-NTE UMb £ik, &
— i 2 R G SRR 4 F . A5G I Neu-
NARICHEAT S BE D EAG I, 25 J o, M et 2
41 g Neu-NFH M3 597.01% + 0.32%(& i 11 -1, 2,
3)o MeAh, ASLEIL R T B-tubulindF AT Ho i 5
SR, SR RN, AT 53 B R IR ARG
41 it B-tubulin FH 1 28 24 96.25% + 0.15%(E i 1T -4,
5,6)c B-tubulinj il £ 70 o ik fie 65 10 2L 5
H, W2RAMETrbrg, FEoMmERK
FZE fpl P2, 2R S 56 F Neu-NAI B-tubulin2 Ff #f 25
TOhR AR 0 i 40 MR A T 2, R UIR T .

ZE L TR, ARSI i ST 1 i 2 i A 7R
AR, diESHEFRTEAR, MUY E
1 20 M ACE R BF SR B E T A MR, ok
Al 12 25 JRLAC 40 B AR TR fy i ST $R S
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Primary culture and identification of brain neurons in
Chinese perch (Siniperca chuatsi)

SHI Linjie '?, LIANG Xufang "*', HE Shan '?, PENG Jian *

(1. Chinese Perch Research Center, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2. Innovation Base for Chinese Perch Breeding, Key Lab of Freshwater Animal Breeding,
Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract: The diversity of species makes the research at cell level of Chinese perch extremely limited.
Establishing a simple and feasible method for primary culture of brain neurons from Chinese perch (Siniperca
chuatsi) in vitro is beneficial to further study on fish nervous system. Our laboratory combined common methods
of cell culture, Chinese perch brain neruons (born 3 months) were isolated by collagenase digestion and
mechanical blow. L15+20%FBS suspended brain neruons were inoculated in the cell culture vessels, at 28 °C
without CO, incubator. The medium was replaced after 3 days. Subculture was carried out after the cells covered
the bottom of the cell culture vessels. The morphological changes of the neurons were observed under inverted
phase-contrast microscope; Immunofluorescence staining for NeuN or B-tubulin was performed to identify the
purity of neurons. The results showed that the cells began to adhere to the culture bottle and develop small neurites
and form network gradually after primary culture for 2 days. On the 5" day, many neurites extended to form dense
network and Soma of neurons became well. Fluorescence staining with Neu-N or -tubulin showed that the purity
of neurons can reach above 95%. The present protocol is a simple and efficient method for culturing brain neurons
of Chinese perch with high purity, which is of great significance for the further study of fish growth and
development, expression regulation of various receptors and proteins, cell apoptosis and cell signal transduction.
Key words: Siniperca chuatsi; brain; neurons cell; primary culture
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