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AR 3] i (2 X EE c-fos X | Ak E E HYiE =

282 AR R

L BRUEAN AR A BK = DT, K= IR LR B S0, HB BIE 230031;
2. ARV KRR A B, AR PRI RS E SR AT G, WAL KT 430070

FE: 220 ICHE SRR B 0 T B H I R W R A Oy S R M, PP A 2 2D IE ISR M R (Siniperca
chuatsi) 5B HFE MR, 4 RS 07 > IO AR EIE ] e-fos I zif268 Dt ik Ak, F+L) pcDNA3.1-EGFP %
VTR T 2 (0,5 G B 11 BE R Dy 38 SR DR AT MU S0, SRR L st ] L TR R R L o RS LR AR
Wz A o AR o 10 O 2G24I BREE R mch L agrp . pomce | npy RiRAEAL . GERBIR,
M T 2 2301233 F655 8K pcDNA3.1-¢c-fos-EGFP ., pcDNA3.1-zif268-EGFP., 5311 5% ki 41 i mi %% Y 114 ot 5 45 14
BB 1x10%/mL . HLJE 240 V., kohistE] 5 ms. Bk 6 pg. ity 19K, 554t 48 h, AT WL R/ 2e6iE M £k, %
YeRAg i, FW] peDNA3.1-EGFP 1ERS N s Y s Sk 2 0 o 1 658 c-fos LS, ERAHFEIER pome Fl npy mRNA
KPR E T i Rk zif268 FeH G, JFRKIMEWIEIA 225 KiK. DRSS RULH], FUMEHE: > 1000 AH G K

c-fos WIFIRFEM] T BB RIEH pome Fl npy B3R5

KEER: MRS, 3Rk, HEEYY; c-fos; pomc; npy
HESES: S961 XERARE: A

2 0L B Yy L B R R R RE RS S,
BOMZHAD A B SR EUE Byt . Horh el
AR IR A 0 T e A M Y Bh
P27 S0 2 T 5 A ) e P ) P s DA
A PRAER 2 BIAF AR AR BN G R, & TN
WMESTAE- TR N R 2o, DUIHCRIATT &Y
AR AAED, R e B R A T
YN 2 b AT A5, B AT A BF T R,
1245 P AT R SR 2 B2 DAz s
TR EHE M MR, 22 Fhdie
Tt A PR AR B A ™. Sl Ay LI
WP R, fEJ LM e Th pF R R, S >J1eie
Jnsg T H AT A, A0 KIFRAE 4. (Oncorhynchus
keta)®” . fL4E fa (Poecilia reticulata)!"®™""VF1 3 B 5
(Siniperca chuatsi)t"®, VA Z 1K TG EEEE (Salmo
salar) 4l 32 RS M ROAER KRR B P, Thi2E 2L

K BH: 2021-01-23; f&IiTHHA: 2021-02-20.

TEHS: 1005-8737—(2021)09—1118—11
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YER 27 2D ICN A I Z — 1 i e B A e-fos
(proto-oncogene c-fos), H:FRIKIE /NI H XK
PEAESS [HEAZ I BRI R AEAZ BT A 91,
FedE R A K N R 7 1 (early growth response
1, egrl, WHFRA zif268)%FiCAZ YL FHE A G042
ERENEZAE . 20 Zif268 @i/
BKICAZ A, (R EIHCAZ A B I R o g,
U SRS LECY (P SR TR TN R LAY N
(pro-opiomelanocortin, pomc) . it & # LMK Y
(neuropeptide y, npy) . il {4 8 FHAH G H (agouti
related peptide, agrp)Vh AW (melanin-
concentrating hormone, mch)ZE1 16 S5 A0 X 5L
npy s KW hi & M EIRZ —, TERE R V-
PR &R TR AR, Bk
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B agrp L6 pome 7= A BN E BRI LK o-2B
F AN A B RS I men Ry
T FeHil A PRAR 2 B R 2 R, B RA R SR
AT AP EZP R w0/ BRI 5 3
meh J5, ©IIRTE NS0 F0 R A
BIF 5 7 P A X R GIAL SR XS (R TR M)A I, %
{1 KA F B 324K 111 (transforming growth factor-
bet a receptor III, TGFBR3)IEH KL LA TIRK
AR R, 2 DT 5 it AR Rk
()i B R AR S 2T IC LA I A e-fos \zif268
XTEWMA IR meh, agrp. pomc. npy FRikH)
P, AR,

W5 0% JE 65 £ H (Perciformes) . E fifi £}
(Percichthyidae), J&H EREA IR/K A 5 (HH
arEARE, AT HESRDE AR NS, St
KI5 A AT LA 2 T AR, i 20 9
Al B b A 2 ST 0 AR T T R 5 1k T £
AR et He S5U2IRE S gt il bR 10 % i
AT AT ABR, A2 dE g rh 2 R 25 R AR GR,
F4G c-fos. zif268 5F; BRI Hrh 2B
ZER IR, 35 agrp. pomc. mch ., npy 5, KL,
A S5 DL 5 R i R 0T 52, WF ST A ST e A O
FEMH c-fos \zif268 J2& XA KL meh .agrp
pome ., npy WRIBAEAEVIENER, Rk —L 80T
et R PR AL, JF ek
SO N Tk Ak AR B A E R AR 4R

1 #MBEFE

1.1 SRIwE#Hel

ST FH MR (1A 50 g A2 A7) HUH AR Rl
KAt it o5 by, T 5 2253 55 50 W 0% i 20
M SEEG T Uf 22 AT SR R 5 B8 396 A K 5
RENEFE 1A, AEKAEEE 100 L, BESUK
FEHH, KK pH ZEFEFE 6.8017.2, A fRA & mYER;
TE 6.8~7.8 mg/L, % H IEH # MR, Kk
15, DA4EREa s 0 te o IF 8 AR RS

F 2 H]: pcDNA3.1-EGFP (Invitrogen A f)),
Supercoiled DNA Ladder Marker (TaKaRa 2\ F]),
DL 2000 Marker (TaKaRa 7\ F)), Jii4 Ifil 15 (fatal
bovine serum, FBS), [ Fl4, L15 5537 (Genom

WD, 1R JE R (Gibeo 23 H)), PItETER B,
BLlR K K5 &R, 5% R WP (HyClone 2 H),
DPBS, Phanta Super-Fidelity DNA Polymerase
(Vazyme 2~ H]), BRH§IMEN VIR EcoR 1. Hind 111
(TaKaRa /A H]), DH50 /&7 A5 4 ifl (TaKaRa 23 F),
pEASY-Blunt Cloning Kit (Jbta4A4YH AR
AIRAF),
12 #HEZIBIZEETRIEHME

B AT RS o-fos/zif268 B: K CDS 4 K9
4, WABESE O B A B8 2 TR BT RS c-fos F
zif268 HEK Y CDS J¥ 41, FIH] Primer Premier5.0
WSOy s nsE 1 pios, B EEATAY
NFEIE . LIBMESE cDNA SN, (&
i 4T PCR 473 , i e 2lifk PCR =9, VoK b
AT A, EA ORI BH M SO R A e, PR U
ki, 2tk fbore BRI &, WA T Besl it
W c-fos/zif268 KK CDS J¥ 41, ¥itE4 514
2 Pin. JEHFATHEA T BER) PCR 73, B
R 5 ok s 2l e e, A=Ak, e 3 E
A=) vl %5 . {#iFH Tag DNA Polymerase #£17
A Y B TR S, KB RIF R
FRR BTV, DARRCON AR ETT PCR 73, P10
Y R AR N BRI, S YR B AT .
HAYH PCR MW AKR K. Mix 20 pL,
MI13-F 2 uL, M13-R 2 uL, B 1 pLo S b 4544 R
94 CHZZME 10s; 94 CZEE 305,55 CiBk 30,
72 “CHEAf 30 s, 32 MEF; 72 CHEMH 10 min, WY
Z50EHL 2 pL PCR P14 T 1.2%BrBEWHEE M HL vk
YerE, R H Sl K/NIER, G PH M T
WOk AR Ty, A7 )7 80 40 A, )% B D )5 K TR
WA KEEFR, HBOR P BOATR) & 4L Uk DNA

R1 FEH cfos/zif268 HE CDS &K 15| #

Tab.1 Primersfor CDSfull-length amplification of
c-fog/zif268 gene of Siniperca chuatsi

519 J¥31(5'-3") B/ C
primer sequence (5'-3") annealing temperature
c-fos-F  ATGTATCATAACAACCTGACG 58

ACTG
c-fos-R  TTATAAGGCGAGGAGAGTTGGA
zif268-F ATGGCAGCGACCAAAGC 57

zif268-R TCAGCAGATGCTGGAGCTG
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Tab. 2 Recombinant primer of c-fos/zif268 gene of Siniperca chuatsi

5|4 primer

751 (5'-3") sequence (5'-3")

c-fos-F (Hind III)
c-fos-R (EcoR 1)
zif268-F (Hind III)
zif268-R (EcoR 1)

CTAGCGTCTAAACTTAAGCTTATGTATCATAACAACCTGACGACTG
TGCTGGATATCTGCAGAATTCTTATAAGGCGAGGAGAGTTGGA
CTAGCGTCTAAACTTAAGCTTATGGCAGCGACCAAAGC
TGCTGGATATCTGCAGAATTCTCAGCAGATGCTGGAGCTG

VEr ARG B R (A
Note: The position in bold italics is the restriction site.
1.3 4 B8 A f 40 i

VEE 1 RARAS Hed iy s %, 1 75% A9
K, G TAEG BG4 21T DPBS H
HUE, B I RBR 2 RMA L, RIE K gl
LU A AIM YRR IR LR M IE T 1.5 hy )
B IR 24y AIM W, FH BT T1RE i 2 23 39 i
1 mm® R/, B 2 41 B 5 7% B A i I
R AL A B AT T, (6 28 CREFRAA AL 2 h;
A L15 855 2 e T15 2 ik 40 i, 1000 r/min
FEIEL S min 55 W, MEFHH LIS BRE
ERVEPIIR (1000 r/min, Z B0 5 min); fJE KUK
45 174 1 40 I A DA 85 75 A S e A0
FM, T 28 CIC COEFRAATEEFE, 55 4 Kt
JEARKE IR 1 K 7E WA T XL i A it ) A
THM o ATRBIZH 2 2% H Neu-N F1 B-tubulin 25
TGN AR Y T AN ph 2ot ali R
TEMG FACA L 7 B 25 3 IR, BN s,
Yl An ey a5 3%, iR E 6 fLak, EAFLEE
Ji 2.0 mL 8555, RIS AT R —2B 50
1.4 B3 S 50 e 6 iy 4 A

BS54 A 4 4 1 20 40 e S L, i A
KEIFEOH, WA, W s T e e BAK
HBRANTN R A A IR EIC %) Mg 40 i s 7 SO
DPBS ¥t 1 3, MIAJEEGE L, 485355 b F g
SIS B/ 440 i A T AT A M R, B 1x10°
AN4HA, 1000 r/min B0 5 min; FF IS, A 1 mL
R B0, 1000 r/min B0 5 min; 3 FH,
F 1x10° /M4 fif2/20 uL Opti-mem 1% 35 FE /1A 1 mL
Wi e B gl fifd; JSRL/Opti-mem 15 3% 3L 40 fifd &
BWOMA, ME& YK, WE BEX CUY21 EDIT H
BEASCHL G AR Y s W TR 50 G %) A0 B R SR i A 1 H
U2 N R G N e 7 AN v R LS i

MRS 2 0% 1 mL BRI 6 fLAR D, R 5R
LR, TRASTANML; e Y — o I 8] 5 e8] B 20
OB S UL A LR G I, DA RIC . 25
WM, FRAF T80 ‘CHBAKIRIKA
1.5 #iMHEXEER mRNA RiEKFE

FIH TRIzol Reagent i 7l(TaKaRa)$EHGH
% i JEL A 40 M B . RNA, B FH HiScript 1T Q RT
SuperMix for qPCR ¥ % 5 {57 & (5 MEHE ) i1 T
¥ 5%43%] cDNA, RHISEMZOEE# RT-PCR J5
I SE I A B c-fos | zif268 . mch . agrp . pomc
npy FEH B mRNA FRikKF- o RVAARZR (20 pL)n
T: SYBR Green Supermix 10 uL, F 0.4 uL, R
0.4 uL, cDNA #4% 1 uL, ddH,O 8.2 pL. S FEfF
WF: 95 C, 5 min; 95 C, 10 s; iB KR 30 s,
AR 30 s, 39 ANMEM . B —MEER, IR
— KGR EAF T, WIFEEH rpll3a X Fh PGHE
B o 5 30 G SR PR PR IR A 7 R DR SR R AT A TE Y,
A 274 P A S A AL X s i, AR
FEMEE 3 W AT BP0 E =519
K Primer Premier5.0 #4711, i i
HETHAEYARE, 51T 3,
1.6 HIBAIER G

FA B G SPSS 19.0 B FHE 1T B85 19 4t
T o, PR Z A BRI S A AS T
Ky, P<0.05 g BE K, P<0.01 Ik B # K,
SRR - AR MR (X £SE) &R .
2 ER5HWH
21 PCRyBERER

Wt RE T MG, AR5 LA % fik 41 20 5
RNA AR, S skfaidad PCR 473G 1 H v A B,
TR BERS VKIS, 3RS zif268 2N 1416 bp, c-fos
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Tab.3 Primer sequences and annealing temperatures used for RT-PCR

| 719 JPH(5'-3") Bk E/C P I%
gene name primer sequence (5'-3") annealing temperature amplification efficiency

npy npy-F GTTGAAGGAAAGCACAGACA 52 103.4
npy-R GCTCATAGAGGTAAAAGGGG

agrp agrp-F GTGCTGCTCTGCTGTTGG 65 101.2
agrp-R AGGTGTCACAGGGGTCGC

pomc pomc-F GGCTGAAGATGGTGTGTCTATG 56 95.4
pomc-R ACATGCAGAGGTGAATACAGTC

rpll3a rpll3a-F TATCCCCCCACCCTATGACA 59 100.6
rpli13a-R ACGCCCAAGGAGAGCGAACT

mch mch-F AAGAAACTCATCCACGAAG 52 99.6
mch-R GGTGAAAGTATCCTGCTCC

c-fos c-fos-F CCTGACGACTGACATGGATTC 56 102.4
c-fos-R GTTCATTGGCTTGCTTGCTAC

zif268 zif268-F GGATCTTGCCGTGCCTCTTG 60 98.9
zif268-R CTGCGACCGCCGTTTCTC

N 1143 bp FESFIEAA, S5R 5 U RN — bp

(A 1), 224 TIF, blast XIS FIJEYE N 100%.,

M 1 M 2
bp bp

2000 2000

1000 1000

BT ARG 2 208 RNA AR Y 3 3 1)
R AT B B A L DR A ]

1 SUKIE & c-fos F:H CDS JFHIY IG5 2 SIKIE =2 zif268
FHH CDS FF Y HIL5 5 M Ukl /& 2000 bp Marker 4545
Fig. 1 Electrophoresis detection image of PCR amplification
product for target gene in Siniperca chuatsi brain tissue total RNA
Lane 1 is amplification of the c-fos gene CDS sequence; Lane 2

is amplification of the zif268 gene CDS sequence;
Lane M is 2000 bp marker band.

22 BERRIEHELMEN
HA% IR pcDNA3.1-EGFP JH Rl 1
VI EcoR 1. Hind 11 XY, AR b PR AR R 46
AR, HIKEERWME 2 B, BB TSR Lk
PSR, S5 IHEERAHSE
2.3 ELAFH pcDNA3.1-c-fos/zif268-EGFP £ E
0 356 4 PH M B B DA% AR T e, Y

2000
1000

& 2 £ AL TR pcDNA3.1-EGFP i i, Tk A6 ) 1]
1. 2 5Ukil& pcDNA3.1-EGFP Bk 2k Ak 5 0 454
M ¥k il & marker 5577 .

Fig. 2 Linearized plasmid pcDNA3.1-EGFP gel
electrophoresis detection image

Lanes 1 and 2 are the linearized bands of pcDNA3.1-EGFP
plasmid; Lane M is the marker band.

SR 5MMER c-fos . zif268 FE R ILFR )T H 1T
Fext, SEEESR 100%AH7F . X5 B4l TR
WK FEAT Y R B 7%, R MUE 4 ikl pcDNA3.1-
c-f0s/zif268-EGFP, UKL 1.2%3 BEHHHEE e H vk 45 2R
4 3 fi7s, pcDNA3.1-EGFP 4 6148 bp, pcDNA3.1-
c-fos-EGFP 41 7291 bp, pcDNA3.1- zif268- EGFP }
7564 bp, i IRR S LUK SR S U 2 R AR
2.4 R ik 40 AR FE 35 & pcDNAS3.1-EGFP i
B

14 pcDNA3.1-EGFP Jiuhr FH i %y 1) 7 1 5
PR B i A M, T SR R AR R R S (T 4):
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428 &

& 3 HZH ki pcDNA3.1-EGFP, pcDNA3.1-c-fos-EGFP Fl pcDNA3.1-zif268-EGFP ) PCR #EJi5¢ H ik A6 i &l
M ki & marker 2577 ; 1-5 #kiE J& pcDNA3.1-zif268-EGFP; 6-8 ¥Kif /& pcDNA3.1-EGFP; 9-10 jikili /& pcDNA3.1-c-fos-EGFP.
Fig. 3 PCR gel electrophoresis detection image of recombinant plasmid pcDNA3.1-EGFP .
pcDNA3.1-c-fos-EGFP and pcDNA3.1-zif268-EGFP

Lane M is the marker band; lanes 1-5 are pcDNA3.1-zif268-EGFP; lanes 6—8 are pcDNA3.1-EGFP;
Lanes 9—10 are pcDNA3.1-c-fos-EGFP.

A 1x10%mL, BkabAf] 5 ms, pcDNA3.1-
EGFP fiki 4 ng, Hiidi 11k, YL 48 h, K 4a~4e
BEEH R 180 V., 200 V., 220 V., 240V,

260 V., BF58 & B EAE 240 V 544 F A RIE S IE
W, FEYROR R o ORI BE AR AR S (B 5):
AN 1x10%mL, HLJE 240 V, JKiffi) 5 ms,
i 1R, #5948 ho Bl Sa~Se JINA M FURIAK K
H2ug. 4pg. 6pug. 8ug. 10 ug. HEFE KB

ARIBURLR 6 pg B, B eRURfm . Ll B
(8 6): A 1x10%mL, HJE 240 V,
pcDNA3.1-EGFP Jiiki 4 pg, fkohital 5 ms, fye
48 h, Kl 6a~6c HLETHIRE T HIH 1. 2. 3 K,

RIABGRECH | RE, FY i m . et
] (e S (P 7): AR 1x10%/mL  HEL TR 240 V
pcDNA3.1-EGFP JFiki 4 pg. ik hita] 5 ms, Hi
1R, B 7a~7c EIHE YRR 73504 24 h, 48 h,

Pl 4 ATR] Ha, He X 5o 6 6t ik 200 0 7 % 1) 52 1] (< 100)
a. 180 V; b. 200 V; ¢. 220 V; d. 240 V; e. 260 V
Fig. 4 Effect of different voltage on the transfection of Siniperca chuatsi cells (x100)
a. 180 V; b. 200 V; ¢. 220 V; d. 240 V; e. 260 V
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[l 5 7w Bk i 8 X oL I 9 ik 241 L 2% % 4 52 il (< 100)
a.2pg;b.4pg;c 6pg;d 8pug; e 10 pug
Fig. 5 Effect of different plasmid concentrations on the transfection of Siniperca chuatsi cells (x100)
a.2pg;b.4pug;c. 6 ug;d 8pug;e. 10 pg

16 AN [r] HoL o YR 50T So0 86 4 ok 24 L 2% 4% 1) 5% T (< 100)
a. 1 ;b2 ¥K;c. 3Kk
Fig. 6 Effect of different times of electric shock on the transfection of Chinese perch cells (x100)
a. | time; b. 2 times; c. 3 times

P&l 7 72 [ S s 1) X 0L 9 Pk 240 oL 2% % 4 52 il (< 100)
a.24h;b.48h;c. 72 h
Fig. 7 Effect of different stimulation time on the transfection of Siniperca chuatsi cells (x100)
a.24h;b.48 h;c. 72 h
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%28 %

72 ho KIEEYLTEI N 48 h B, HEYSUR R .
H 4~7 AL, Bl 40k A1 1x10%/mL
AL HE 240 V., BKRESE] S ms. BRI 6 pg.
o 1R FEYe 48 ho I UL R 2 R F Rk, ¥
YusRig g FW pcDNA3.1-EGFP 7E&4b i 2h
o BRI AN M, nTEAT IS SRS .
25 WFRIEZIBIZHEXERE c-fos/zif268 #ill
BEEMEERMRIEKE

FIH RT-PCR FARKG M i R IK c-fos/zif268 H
NG, c-fos/zif268 3£ A mRNA FKik 7K (& 8),
R R, X RAMLL, LA c-fos/zif268 H
K mRNA FRikKF 2 EF(P<0.05), 3Kk
c-fos S, H RT-PCR H A £ B SCSE
) mRNA kK F(F 9). 455 Won, 5% R4
e, SEERZH T pome. npy FEF A mRNA ik /K
W EE EFH(P<0.05), i RIK zif268 HHJE, H
RT-PCR 4% ARG A OCEE I ) mRNA kK

500
450 *
400
-8
%% 30r 7=3; ¥+SD
K53
-t
LS
oy
pcDNA3.1-EGFP pcDNA3.1-c-fos-EGFP
ZEIKJFRL expression plasmid
500
450 "
-8
K
2
%
S5

pcDNA3.1-EGFP
FEIRFRL expression plasmid

pcDNA3.1-zif268-EGFP

5 8 K c-fos (a)Fl zif268(b)idt ik 5 H A
FIR KA I
* N A 22 (A1 A7 A S 35 7 25 57 (P<0.05).
Fig. 8 Detection of gene expression level after

overexpression of c-fos (a) and zif268 (b)
* denotes significant difference (P<0.05).

(L 10), 45RBRSXIRAM L, L bR
BHAKIEH mch, agrp. pome., npy ¥ITCE
P25 5(P>0.05).

4 -
[1pcDNA3.1-EGFP
[ pcDNA3.1-c-fos-EGFP
w8 3r
é 8 n=3; X+SD
N g
ﬁ 52r *%
<
%% | ﬁ ﬁ ﬂ
0 1 i L i 1 L
mch agrp pomc npy
FE[H gene

K9 iRk c-fos He PG £ BIOH R HE R 2k 7K A6
#FIF* 03 HIFRIR o-fos 1 F KA G FELE B EPE(P<0.05)8k,
W 3 P22 57 (P<0.01).

Fig. 9 Detection of appetite related gene expression level
after overexpression of c-fos gene
* and ** denote significant (P<0.05) and extremely
significant (P<0.01) differences before and after
overexpression, respectively.

2.5
I pcDNA3.1-EGFP
20k [0 pcDNA3.1-zif268-EGFP
w8~ n=3; ¥+SD
¥ a
RE LT
®E
%’N 1.0
0 1 1 1 1
mch agrp pomc npy

FHH gene

K10 bRk zif268 LA 5 B RO SE 3L P Rk 7K~ A6
* TN zif268 13 F B JF AEAE B 3 M 25 5 (P<0.05).
Fig. 10 Detection of appetite related gene expression level
after overexpression of zif268 gene
* denotes significant difference before and after
overexpression(P<0.05).

3 it
31 FEIBIZEERR A EEE

FI T B F ik AR TE 2 h R 5 0 E
HIRZARE, Ye W@ T RFP-advasa 3'-UTR
A AR, A B Fhrid ik G R i A 5E 40 i
(PGCs) AT EEMEE; # /MR E T pT2AL-
oroctd-EGFP FLAZ k4R, FIRAINZ 9E A
) 40 i IR 2 B S PTI # T Tol2-actin-4-
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2A-EGFP EAZFRIREAR, DI A rh 2R
= RIGUR R LR B HRLE 3 217 2 S gl
T # % NK-lysin-pPICOK 4] ELAZ Rk # ik,
TR 5 B T K P X K EREE R LA £ R G A
PE M. XM R . 2RI A AL
R B 4 45 AR ELAT B i i M (6 . Dou
25 D903 b Xt KRR 17 R 2 | LR R T K B,
ME SR Y 5 R IL N c-fos B zif268 YA,
AN RS o-fos . zif268 FAX IR E AN 5 )0 H]
MIFH A . ASF5EE FH pcDNA3.1- EGFP HA%
B, TR T R 4 ) 01 M O 3 A
pcDNA3.1-c-fos-EGFP . pcDNA3.1-zif268-EGFP
AR ERAR, AT E S 1O A R %
b R PR R I P I A A AR AR R S
32 FAMSURANANAE LML

HLUZEFLAL Y b e | B et L T RN
JBR AT R 38 2 R ) 40 A7 15 38 R B G A55R 1) S S PR
F P02 2 g 253 pEGFP-N1 8844 Tk A 1k i
B0 AN R e AR A IR 1.5
107/mL, HLJE 200 V, Jk ke 45 ms, Bk 30 pg,
M 1 R AWTFELL pcDNA3.1-EGFP #5445 ki
(2R DGR R R i 2 SRR A T L S 5
S5 R, SR B i 20 eR R e 0 AR AR R
AL B 1x10%mL , HLJE 240 V., kbt i] 5 ms
ki 6 pg, ML 1K, FEYe 48 ho BLAF TR
KEatmARE, BRERE, RV
pcDNA3.1-EGFP 7EA4 A a1y i G 568 W 605 i 411
L BH— 2 O HT 4R T, R S I T3 1 40 i A
FEL I PSR A/, o 2 G R 4 LA T %
HRKEmCY, H& 4e AT L, FEHLIR 260 V AY A<
PR, MREARAEK, TR h T4 R oK &
SRR K, MIEZE TG, ME 5d~5¢ 7]
LA, BURLI R/ 2358 i oL 2 Qe I RIOR, Y
JOR I KRS, A =W A, RS A
AN, S ER R TR, S R i 40
i ) LT e A 2R, Ay L SR A B I 240 L A A T ) FF
FERRAE T A SIS i
33 EIJRIZEXEFHAEHBRIMAEXER
REEES

FHECAR DI, G HE R 8 R A K

[A-¥ 2 (insulin-like growth factor 2, IGF2)#% ik I+
PB4 K % (growth hormone, GH)7E Yk B bk
Fh R ACE TR SR XTI L s 2 i
TEYNE BRI, FER & BUAR S50 THLHT AR o
EHZ IR, c-fos . zif268 T &2 M
Kt A ) BIRE A 1(activator pro-
tein 1, AP-)F WA c-Fos ZEA A 1= i 5 &
ZAEH, JFH c-Fos M NUREEARC AR Z I IEH
B MEUEEH A2 %2 P8 Tu S0 5 &
W c-fos 1L FIR T R B ARG AL, AEI T8
PRUIRE AT 1 o AR SR B e-fos 3k 63 T Al 5
fb A= £ ¥ PBl(transforming growth factor PI,
TGF-B1)idt B F kT R R LFAEAL M . Tk 2 He s+
UESEE /NERE R K BUE HA T c-fos FRik BMG
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The effect of learning pathway genes on acquiring novel feeding be-
haviorsin Chinese perch, Siniperca chuatsi

LIANG Hui"?, HE Shan"? LIANG Xufang

1. Anhui Province Key Laboratory of Aquaculture & Stock Enhancement, Fishery Institute of Anhui Academy of Ag-
ricultural Sciences, Hefei 230031, China;
2. College of Fisheries, Chinese Perch Research Center, Huazhong Agricultural University, Wuhan 430070, China

Abstract: Learning and memory play important roles in species obtaining new foraging skills and food preferences.
In order to study the influence of learning and memory pathways on the regulation of feeding in Chinese perch
Siniperca chuatsi, an overexpression vector of learning and memory related genes c-fos and zif268 was constructed,
and pcDNA3.1- EGFP was chosen as the reporter plasmid and transferred into Chinese perch brain cells by elec-
troporation. The optimal electroporation conditions were determined by testing the transfection efficiency with
different voltages, plasmid amounts, transfection times, and numbers of shocks. The results showed that learning
and memory overexpression vector pcDNA3.1-c-fos-EGFP, pcDNA3.1-zif268-EGFP was successfully constructed.
The maximum electroporation efficiency was achieved under the following conditions: in a 0.2 cm electroporation
cuvette containing brain cells (1x10°mL), electric voltage 240 V, pulse time 5 ms, 6 pg of plasmid, one electric
shock, and transfection time of 48 h. We demonstrated that pcDNA3.1-EGFP was successfully transfected into
Chinese perch brain cells in vitro. The mRNA expression levels of the appetite genes agrp, pomc, mch, npy were
detected after overexpression of learning and memory genes. After overexpression of the c¢-fos gene, the mRNA
expression of the appetite genes pomc and mch was significantly higher. After overexpression of the zif268 gene,
there were no significant changes in the mRNA expression levels of the agrp, mch, npy and pomc genes in vitro. In
summary, the results confirm that social learning can promote the acquisition of feeding habits in Chinese perch
through the c-fos signaling pathway. As a transcription factor, c-Fos is likely to regulate the expression of appetite
genes pomc and npy.
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