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Abstract

The construction of efficient expression systems for functional proteins has potential applications in
the aquaculture field. Recombinant proteins are synthesized by introducing specific genes into host
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cells to achieve targeted protein expression, a process encompassing multiple steps such as gene clon-
ing, vector construction, host cell selection, protein expression, and purification. This article reviews
the strengths and limitations of commonly used recombinant protein expression systems in fish (e.g.,
Escherichia coli, yeast, insect cells, and mammalian cells), as well as the applications of different ex-
pression systems in producing recombinant proteins, aiming to provide critical insights for the research
and application of recombinant proteins in fish.
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1. 5|8

DNA HEAHAR A KE AR EE T H ., BARAREEFH DNA EARA, ¥ HirE
PRI N B1E AR, i A R AR L A SRR VR BRI AR . MR E LR Pl R AR
FRIEE ERGHAT A L, mREHRARE RGN LIRS, RIEBARI LRI RR T
TIHEAT TR, BRI TR A SR DR RS R G T . BN RIS RS
A A AR ERYE, B, BFFC U RIE R G T AR BRAE SRk 63 5 5 8 B 1 A I RIE R 4k
WHEE, ARG T mREHAEARIE RGO TR, BRI T AR E RGO R B
BE B H 2 A FLEh 04 ) R0 sk el S A SR B R A RAA TP N, SR EH R AR 50T
REMHEIRKIE EEARSE

2. BRPERNEEEARERSE
2.1. BERRIERG

R RIE RGN R YR ANEE A E ARG, RARERAME ., AR, Rk 8 IR
EH . WHPEERIE RGBSR K B (Escherichia coli)~ A5 2E I W (Bacillus subtilis) FE
B Wl (Streptomyces) 31k 248, FA MRS 2 (2 KB BRI 24t .

2.1.1. XBEHBERERG

KA E R Rl TREEHEANSE LE, 25N EREZRIE R Sz oA, HEARER
Mk e ARG (A1 Z) 20 70 8h) . BAWRCR R K T2 HE1][2]. T)LFE, K
FF B 2RIE RGELE SRR KT A AR 8 I 3RIA . Buik) 2 507 T Mt 7 LS 1 2t e . 9,
Guo 5 N\ [3)WFEBE A7 BT fi(Epinephelus coioides)FFE R 4325 i g B ZR, W] LAYk /D BE A TR 93 2(SGIV)
IR IEIR B (NN V) R G K O S5 o ) Nesfatin-1 25 (S KA B R GURIhFRIE, FIH 415
HAE AR T BN AR R 2 YU, i g5 o RIS UE FAE IR (1 7 [4] -

R EY, BAROEMBE =4, HEREKES[S5]. AN, SRIATASSENETEED
AR, TERERE . BREAUFEET EZAEYEA T, 1 EAE—ERE EWAAAE T a8 K EE
W ERZ A RIE R B . KA B R SR Sl 3 LR SR ) 10 %, X AT A2 A
HEE G EQRRER 2 —[6]. bAh, ZRFGRZ BZR REIEE T RE, 3 B0 HOmAY
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HETEMEREL . N TR EIRARITER, RIARENE.. FEShS BEtEmmEai, Hrm ="Mt
Ragmg . Ho—, HiESRILEE N 37CHZE 15C~30°C[7], BARKIRE FAK T AIBE A B8] & 1,
AR T s, BVEAIE YT & A, AME B R AR BT 2[9): H =, KEARAM N e C b
B EER A FRZE[10] F, rTDME#E SR B Rl tE. &R GST. MBP [11]. SUMO %5445 i
BNE AR RK Y, BESCEHKEQMBRE: L=, ¥orrEs5EAEL—RLRE TR
W, DR R R PV PE[12] [13]0 SR Tk, A0 360 A 2 1 AR Gl 35 <3.0% ) T3 2 1) 2 3 Tk AR S FH 7 5%
3R

2.1.2. HEFRAERERS

Rl 2F AT 18 A S 2 IRBH VR B, AR KAt i, B SR AR 1 70 RE /1, RS HE & iER
JRIr R B IR (14 [15], @ERMA E AR, FRREL T T TZ. ok, HIoRE T
G, EH T RAESERRIE . PRV, M EZEAT R SR o-TEmBE[16]. Bl H B4 Tk
B, H 90%UL NIt 3K — ek A 0 A S SRARDREAS IR 17180 1 BRBE ¥ [ 18155 75 L 73 R ik Ty
REEEAE . ZRGAAERIRYE, —RINEFUR T AR E 1, AT [R5 E 2R S PR AR
FE AT AL R AR s ALK, Rl R LR AR AR HET, B2 T AR
MRS RSE[19], AT RS2 AT B b e - B R

2.1.3. BRERIERS

BERR A N R T I B B, BT GC & RN 4L, AR IR L s 14 B 1 40 A BE A3 (20180 Tl
RIFIRIAFE, B8 RONE RIS RGP HAF S aF5. 2B E R T & A w21, 7]
WA R R KT NSRS ERK22), @M TEAEAL AR Eaitg
(WBERRAL), AT EA R AT, EEE AT, BEREARG COWA TR S R231%5 LA
ZRAMERRE Y7, PEREAE 200 mg/L, HEFEREVELI. R, ZRGAE LG, FEQ
T BAEERIER 2, B MoRIR; ANER RS R, RERE IO R E[24]. ik, @i
HEEE T REFREMDRS], SABTETES, BEAREED SR, AMBLNHE 7 2.

2.2. ARRIERYG
HZRIEAGEEQFBHIRIEAS. BIWPIRRSFRIERG . WASIYRIE RS,

2.2.1. BERIARSE

FERER —Fh oy THAE G R A Ry, BAGQEZEY A EATIMEEY), AR, 4
BB JS1B1M([26] . B BERIA R G L5 H RAB RS ) fl i % B R L%, e R B e AR 54
RN, H, BEIREERE(Pichia pastoris) FIER NI BE(Saccharomyces cerevisiae)N ) 12 HEIREERE
IS PR R B3 AOX] SEL S FE KB, Ol ThRIAZMaRE D . K E AR 27],
DL AP B T TR RG T e B 2 Ak (Oreochromis niloticus) 40 B B G Nk-lysin [28]. REHEREREEA
VA, (BIEEAZRGRAFE—E RG] wERERA B E DR e RE, EEEAR
AIHEIB E] S RNA FE It BRI RE . A T & Bl Wt FEAH SC I & MRl [29]. 5 EZERIE RS
FH, BRAPTEBE R A AT R PR S ABMA - R BE ), IX R R FRAIR 1 R B AR A Al A R T R AR [30] 0 iR
TP RE D ST HIS pH B SR BRI EE DL R misiE I, XA HOE A T DR (31]. 8 28 H IR T
K, BRI RERIE RA R . Flan, FRI& ORF132 (13 2 BRI I LF 1 ARE 6 CyHV-2 & 2 R4
HERPE[32], [ HRFRIE MSRV 25 [ (1) 25 20 BRI I BF 2 1 T 7E K 1 228 (Micropterus salmoides) ™ 51 K AR3
PSR [33]
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22.2. RHAM - FRBERERS

FLIRARML - PRI 350 R U AT LAAE B U A v vt R IA 2 R AR AR F1[34] [35]. SRR FRAT RO 2 3
RN R GRS T E A ARSI AZ L 2 M 99 FE(ACMNPV) B8R T % 8L 2 A /K95 #(BmNPV), 7201l H
THIRAMKIRIL[306] [37], Ja& M T RI(FKE)MRILB8]. ZAGILHAET RV LT BB R
ARERET, 5 20 B BRI R GO L B B R O RE MR I BE 1R [39], Hodie iy RIA BT ik R U 2R
FHAER 50%. % RS0 EME R R NEIIE R B IRE M 2 WA R WAL E, IRtk S e
RO Lyu S5 N[40 @ AT RR B RIE R GG IR THEE A, TP RSO IRAEH . Li %\ [41]iH
R - APYOR R RIS RGME T ARG B AU ¥ (ND-IBD ¢VLPs), I P4 3 S8 J5 AT e 2
TRAPRR

2.2.3. HEMAMMRIERS

HFLEN A0 — B RIT R B AR = M R ERIL R G . HET, T 80% A T M AT 2 E
FHU FLANPIA A 7= 1Y), X T B R T L S A 40 I R 05 & BT 2 T S5 MR AR AR P T TS KRR TE R
FRARL BE A i [42]. B RS EAE O T D= AE A R S8 [43]. T A= A B
FLENYAN L B P A B OP S 4H(CHO) /N BUCE B8 41 F(NSO A1 Sp2/0) FEINERME 'S 4l e (COS). &
BB 20 B (BHK -2 1) AT AR B 40 B (HEK-293) 45 [44]-[46] . fE# BRI B4, WIS RS HMRHA TN
B3#. Ling N [47] IR IR T —FaE w5 m e i Vapa SR S 20 AR SR e 1y, mlJk e
HEK-293 4l 3KiA5 A JZE A, NTPULEE th (Oncorhynchus mykiss) i 8E < 50 Ml A450 JEEGL$Rft 7 —Fh
feik et . CHO MM AR 2 F 1A IR S BB 5 hn LI 208K (1 [48] [49]. Li [S0]fHF 7t A H
LRI I WG BRI 5 e CHO ZHA, pahZEr= Ui fa 41 IFN-y 85, HIEH T RmigEE. ik,
WAL RIER G F LA T EpWEAMARKANER, S48 K T CHO 1 HEK293 4 £ 1 G fil
TERE TR, ML T W R E AR AMA[S1]-[53]. Kok, 4iATLMIERFRERAMER gER A, W
B 2 ST R 2 A R B R B Nz

3. B4

JFM S BRRIE RGHE RIS & B . RGO FT I« RS 2F AR . BE 2 B FE A A
B HORSE AR, AT ROMBEA ™ f R & e ARG, B - FRIRR S, WHAla
o2 o) W B i A SR B M R AR . ROR, B RS R (R A% - i B A S B Bl LSRR [ A s
W2 BOR B R S0, R HEah .28 20 AR 1 N DO 1) B i 4

EETH
[ [ AR 62(32473184), o [R50 S 5 6 A RHDRL 55 24 2 (2023 TD8I) .
S5 3k
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