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B- 75 181 25 3E Rl (MSBdefe), 8 i ¥ 1K 5 R 1k &
%5, 3647 T MSBdefe 5 4H 15 (4 215 J HAN B ThRE
Y58 AW IR N FF KK PR 37 5 25 W PR AR B

1 #RERE

1.1 #

EMERIEHME  KIWTRE.coli TOP10H
PE; J b p Y BDM-IM & FH A 52 56 % 20 pFBDM T
13, Bk Spe 1 BEUINL i, TESph 1 £ A FKpn 1
B 2 (B4 N2 BB AR S5 6 A SO IRES B [H (1815

T YRI5 2 R F B 4T 6098 e 2R (1 S K Mecherry
(7515 M), T H A RIIRES A B T 5% 6 E A
({223 iR ; BiFkAc MuLtiBac/rSW106/asd /inv',
SO, W& /K H ML B (Aderomonas hydrophila)H
ARSI = ARAT, K SR A S B SR 5 o

FEIRXF KOD-Plus-Neo /& f 5 g H
TOYOBOX ], BRI PEZ R N VIEG IS 5 NEBA #l;
FEBURLAN I (B USCR 71) &W H OMEGA A 7l ; Ex Tag
gt B =AY, SR AR BT B R U DAB R {4
RAlE. YA £ HE SolarbioA & ; pEASY-Blunt
Zero Cloning Kit, Trans2K Plus DNA Marker, TOP10
A7 YA H 4230 4:; Biospin Virus DNA/RNA
Extraction Kit 7] & H BioFlux A 7@ ; T4 DNA Li-
gase. T T Marker. FHAH AR FEFESE-900 11
SFMJ H 328K K 6xHis, His-Tag Mouse Mono-
clonal antibody. HRP-conjugated Affinipure Goat
Anti-Mouse IgG(H+L) H Proteintech Group 2 7] o
1.2 75k

MSBdefeMIF5 o4 I ARSI = Mg g
(19K 11 Bt B PR 2H ST PR, R I — AN X IR 5 41 [R] 2 i
R (1)K 1A 5 3- 5 4 3% 2 K (GenBank: XP0385
64716)5E 4 —8. HITDNAMANXT K I 2 fifi B-[
11 Z (MSBdefe) 5 GenBank H 1358 43 i & .25 WK
fifi(QZN83614). % A1H(AJA33388). fif(ACO88907).
KIGPE AL (ASW20415). KIBRER B (QNV4T918).
b A H2(QIWS2620). 155 1 BEfi(AFA41485).
fi§(Q0S14209). UL EEAZ(AWY04221). Z[F &
(QIW82621). /MNR(AAT67592) K A ZE(NP001035792)
(1) B3 i 2% kAT (R EE X

MSBdefefZES & AmE  RIERLE
T -7 5% 1, % MSBdefe K AT %465 T4 J5, H
TN THAE IR BRA A& B, 791 e 5 i 5|
ANSma 1EE VI £ (CCCGGG) MFlaghr 25 (DYK-
DDDDK), 35 5| NXho 1 BEVIAL 55, BEEUIAL A HT
IN8NHishr2E M2 L2 (TAA), LERIE H )%
PR RS AN alifl o AN INARAS S5, Ik B R 7 A

L F)345 bp. HIERFIEApUCSTEH AL, 15
pUC-MSBdefelfifi . MSBdefelX 3k I 5] 9 H]
Primer Premier5. 08440 A i, HAERXT H 10 A B
Hrr305 bpBHAT Y1, Wit 5% LAY T2
Hi RS A R A A Ak, L35 #IMSBdefe]CF:
ATGGATTACAAGGATGACGAC, T 5| ¥MSB-
defeJCR: CAGCAGAATGCCCAGAGTC.

MBEREBHIEK  HSmal /Xho T BR#|H:
P VI XU V] pUC-MSBdefe L 1) H FIFE A, K H 5
ZSma 1 /Xho 1 BRI P Ul XU U] (1 FE 4 2544
pYBDM-IM#%Z1:7(BE /R Lh) iR &, fET4 DNAEF:
ERI TN 4CI AR, e A K B TOP10/& 3%
SYIM. L HEIEPCRMSma | /Xho | A% 5E,
W4 46 8 R IR BH P SR iy 4 N MSBdefe-pY BDM-IM.

HiBacmidEHRBIIRE  KS uLEAER
JFi #i MSBdefe-pY BDM-IM I E] 100 pL K 7 FF 18 J
25 Ac MultiBac/rSW106/asd /inv #1, K3 30min,
F5 UK A IS 1) 31 Jim T 7R 42 °C K AR Th B 90s, £
PRI RS AR 0K, 1 & 3min/5 A mL
S AHDAPHILBE;FR 3L, 32°C, 200 r/min, ¥k % 555
5—6h. B0 JERE S IR AT T & A DAP/Kan/Tet/
Spe/IPTG/X-Gal/Gm LB ik i, 32°C %5 7748h,
HA B BB, PRE BB VR B R 1 5 IMS -
BdefeJCF, MSBdefeJCRI 17 V& PCRE 72, ¥ % E
IE A Y BH Y Bacmid 1 ¥ iy 4 N MSBdefe-pY BDM-
IM-Am.

BHTRBFESIEE SR Bacmidi
TR B STOA i, B AR FEy: Bl mL MSBdefe-
pYBDM-IM-AmE i T-1.5 mL K & H, 5000 r/min 2
O 3min BT LiE. 1 mLIEE/KESR
&, 5000 r/min Lo 3mintie 8 B AR 157 LiE, EE U
4—57% . M1 mL Sf-900 Il SFM}% 7% &, It
I BERVR BT 107, 510 10f5 A FERRRE, 1 1 Wk
FERBEAR10 . 10 7RI10 . KB IS 1 T VAR 1K
o\ B F7 76 ST o (K 24 LA, £ FL500 pl.
28°C i H 4hja 3¢ % i, AR 7R IEIE T3 a R AL
HIN500 pLE% 524k, 28 °CHiF B 3—5d, fEE B 76
T N ML 5 A B, FIWTFR IR 55 2
BEARIN. WHE200 pnl R Ge 5 4195 7 B9 SOZH i
R4t 178, 1§ FHBioFlux /A 7] Biospin Virus DNA/RNA
Extraction KitiA 7| & He B & H AR FEDNA . LA
H A RIEEEDNA AR, F MSBdefedik P () o il
5| #/MSBdefe]JCF, MSBdefeJCR#41TPCR4 &, &
2H 93 B A 44 NAV-MSBdefe.

EHEARIENREE 200 mLAV-MS-
BdefelB& YISO, 3000 r/min O 2 G0 % 77
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)5 FHPBSIE T 1—2Kk, fni& S PBSH &, fEvk it
ITHFEIEREZEET . 3000 r/min 02 10min
A B, B LiE20.45 pmE RS JE S, A
HishrZE (FINikE AT 44k, 2408 A% T80 C - 17,
PLA K. & E#E1TSDS-PAGEHLIK G, ¥ # 3
PVDFE L, Jiit fig W5k & P 1hJS, 4 51 F PiHis i &
BT B BN — BT, HRPARC A Ll 25T/ R IgG N
TPUEIE Ih, FECGHTC B IDABE, Bl T B

BHEFRIMIEE MR KSR
AL MIMSBdefe H 20 25 (1B v PR . Bk 2
9 ¥ W KR B B R R T LB M R R A
28°C. 200 r/mink% 3£ 12h, E Ao N 1.0, B BHL
B2 1x10° CFU/mL. 4> BIVRINZEWR B H30. 15 Al
7.5 ng/mLI\IMSBdefe #2405 4, S MK E 34N &
2, 28°CH 7205, HL100 pLik T L4t B AR LB H
b, BAVERHIE NPBS AL TR, FIREM3ANEE, 28°C
I 8% 77 5 R B VR AR KA I AT B VR R, O
{# Fi GraphPad Prism 9% EEHE4T 43 HT .

TR A7 15 3 (Y% )=A 1 /A4 2 x 100

I, A Y SER A R TR V& B, A 9 BT I A A

2 #R

21 [ERFHISHR

MSBdefe kK it 634 2 F Rk %, BLAST 7
W, MSBdefe 55— LLRH & £ [¥1B- 15 181 3% (1 /7 51
[ 1 T LK $92.06%—98.41% . A1 RK I i (Di-
centrarchus labrax). %A #(Oplegnathus fascia-
tus)~ W (Siniperca chuatsi)~ KVGFE A4k (Argy-
rosomus regius) KPR F (Gerres filamentosus)~
b5y B3 62 (Carangoides malabaricus)~ F. iy £1 Bt
i (Epinephelus coioides) fifi(Mugil cephalus)- 5P
WAEES (Trachinotus ovatus)f1Z: [E #(Channa stria-
ta) ) [FIYEVE 43 )15 398.41% . 96.83%- 96.83%-
95.31%. 95.24%. 93.65% 93.65%. 92.54%.
92.06%#192.06%. [F] N\(Homo sapiens) K1/ i(Mus
musculus) ] [FEJE 173 518 3)30.67%4126.03%. 5
FI LT [F] B 2 7~ MSBdefe 164~ bt 20 R [7) HeAth /=5
SRR MY R AR RS 1
2.2 w[EF{KMSBdefe-bluntzerof & ik

Bt X MSBdefe i R AT B AR 8 R K
&, K HH R SCE gk AT B s BRI A A4k,
MSBdefeit 17 B K & B, I 1£ 1% 20 H 1R 1 N i
Flaghs %5 4DYKDDDDK, Cuii N8/ MHishrs, &
R [ AL pUC-MSBdefefd & 345 MZH IR, BB 4)
TENI22KD. FIUIT: CCCGGGATGGATT

ACAAGGATGACGACGATAAGAGGACCCTCGC
CATCCTTGCTGCCATTCTCCTGGTGGCCCT
GCAGGCCCAGGCTGAGCCACTCCAGGCAA
GAGCTGATGAGGTTGCTGCAGCCCCGGAG
CAGATTGCAGCGGACATCCCAGAAGTGGT
TGTTTCCCTTGCATGGGACGAAAGCTTGGC
TCCAAAGCATCCAGGCTCAAGGAAAAACAT
GGCCTGCTATTGCAGAATACCAGCGTGCAT
TGCAGGAGAACGTCGCTATGGAACCTGCATC
TACCAGGGAAGACTCTGGGCATTCTGCTGC
CACCACCACCACCACCACCACCACTAACTC
GAG.
23 HEBHERELHFEHRMLE

X&) BRI pUC-MSBdefeidt 47 Sma 1 /Xho 1
BT, [F%E 7 FoRipY BDM-IMBEAT 45, $R15 4
UKL MSBdefe-pY BDM-IM, 47 Sma 1 /Xho 1 BV
YE, PIH345 bply H 2647, FITH 20§ & — 2L,
X se gk LR B 6 55 5B MSBdefe-pY BDM-IM A4 £
. ¥R R MSBdefe-pY BDM-IM#£1k Ac Mult-
iBac/rSW106/asd /inv &3 &4 0 e, 3E4T B 7%
PCRY5E, HLUK 45 R B Ry 1521305 bp L A A
BX, 1531 # 41 1 ¥k MSBdefe-pYBDM-IM-Am.
24 TFRFESWELERKENESR

¥ 5 4 ¥k MSBdefe-pY BDM-IM-Am B &%
JLSToYH e, 3d )5 151 B 7k B st N W B4 B &
LRI, 4IRS O s, R B, Sk
g, HHAT 2B, 3d/E A R BT (e, SR
AT EARIFFE 1) FEBCEAFRIE TR
R4, LAMSBdefeJCFAIMSBdefeJCR N 514, #E4T
PCRYE, A 18 1305 bp e A4 1) H 44415, 5HLiS
H—2, VIR T &6 MSBdefe ik [N ) 5 4L ATFAR
Jii B AV-MSBdefe .
25 EHEBRSW K WesternEELER

W SR IR YL AV -MSBdefelf1STOLN i, 711 75 I i
)5, 47 SDS-PAGEHLUK, 7 B M7 550 i 4y, ml W
SR AR 2 T B 12.2 kDAL A B & 0] WL 4%
5, F A Hishr 8 N A TSR A2 T, 3775122 kD
4tk ig [, #— 2 id Western Blotda ilF, 15 5
AT LA BT His /N BRPUIAR AT 45 4 (K] 2), Ui &
HEAGE TR HERIA,
2.6 MSBdefeE A% B HIEE MM

W 3R, S EATEXT IEPBS A L, Mg /K< # iy
W5 EHEAERE, PR BV S0 k>
(& 3a). it GraphPad Prism 9% 142 1 5 7m 4R 9K
¥ N30 pg/mLATMSBdefe 5 £ £ {4 X} g 7K <, ¥ g
B L B3 A R, 4l AT RN 17.00%, 1
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R A% 83.00% . FBEF 1 FE MR 2 A5 A4 )5, B
R E NS 7.5 pg/mLIs, 005 R B ek 55, 40
B R ) N 54.33%F133.67% (K 3b). X iiEH]
MSBdefe 5 41 8 [ 2 AT BT (40 18 75 P
3 g

VTR, Bl A 7 SR AR 24 M 38 n, A AT S
PrA: BRI E AT R R B A PR
AR B-Bif &R & —RE S LR P &
THUE K, A WS OS24 K F
RIS 18 5 B P fe /NI A, I ek N AR 95 TR Ak 1)

QR b

K1 500 S o WL 52 B A AT 2 i G So4n i
Fig. 1 Microscopy observation of infected Sf9 cells by recombinant
virus
a. LA TR AES IO B RO6UR; b. T R ALS O 4T
OB o RBEGLN EE I STOM L B SAOBIR; d. AR AL
STOAH I £L (4G YR
a. the bright light of recombinant virus infected Sf9 cells; b. red
fluorescence of recombinant virus infected Sf9 cells; c. the bright
light S9 cells; d. red fluorescence of Sf9 cells

trim

Surivival rate (%)

PURTE TR R R R G h R IEREAEN, BAT
W] P S FH BT 5% o n e ot ] T AR T B AT B 4
AR R REE ., KM EEZERIER
Gt M) AN R 5T R R, 4 ok AR KRR
TLRIEfE N TR 1. DABCRIE =W = NG 1) 4E
WIS R, BN E S N R A
HIZBERIERGA T ZFRECEBL T A
IR 2, Ry e &, (HERERIE KRG
TERIAR, K2 HE A E H KA &K, M H o fe2
BYIE B W A p G B, AR B R
MR R AR SRS RGNS EFELUER
AR E, B B A0 B A Sk L3 A ) B
BRI TAE M 68 71, Re IEH T & RIAE A,
BAWEIEAL . IR A0 RN I fie 1b S50 3 J B T D R,
FEREME XTS5 EAT AR, {5 T BT 1) v 2 4
O BE LA PS50 L 3 P 4 LN 1) 22 AR

kD M 1

100 [N

70

55

40

30
25

K 2 MSBdefess HWestern Blot%s i 45
Fig. 2 Western Blot of MSBdefe protein
M. Prestained Protein Ladder; 1. 44k J5 iYMSBdefe &
M. Prestained Protein Ladder; 1. Purified MSBdefe protein

b
100 —I=
sk 3k sk
1
L
50 ree
sk 3 sk
0
PBS 30 15 7.5
AL (it

Recombinant protein concentration (pg/mL)

K3 FREZEA S A RIMIE 4R

Fig. 3 In vitro antibacterial analysis results of MSBdefe protein at different concentrations
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N o X ECAB X T BT RIS AR LEETE . PR
PER G # 2R T R =Y. - H i T 2 Mtk
J& 8T polhMp 1O FALE, REfS K45 m /K -F i) H 4
EARE, BREARKETEIMEARS0% Y,

FEA I, B-Bi 1 2= 1 SCAE L1 68 7R J7 il (Taki-
Sfugu rubripes). Bt migk il fili(Tetraodon nigrovi-
ridis)FBE 5 4 (Danio rerio)h K", 1EHAMPs
(LR R L, B-BifH 28 B BRI PIR A . fEA
WHFe e, AT MSBdedeidt AT 1 511 3 # Hoxt A%,
R ILMSBdede AP I B-577 18 25 A 5 AH ALY 25
4, B E A 6N R ST B I S B ik Ik, X 2 i 2 1R
IS5 T K XN ) = AN R, X2
B 1HI 2R 1 5 SRR . IX R TR R ERE DT R 4
RAIHE ThRe T TR AR, AU MS-
Bdefe i b 2% 7% #ApYBDM-IM |, il id Tn74 £
e HE R BacmiddE R, 2 MRS 3T pl0JE 3,
MM AESTOZH L i K B R IAMSBdefe A B 1 -
Tn7A7 i B3 R R S e, KORHE Ry 1 Ak
R ZRGH) kS asd B 1 rSw106inv &k 7] LLiE
ok B SRR UL S PO 2 B 1) U7 X3k AT EE 2H 0 B R A,
BE T RJFUREHE BURT F e Ge 1270 % G Jou R 1Y) JRR AL,
BEHHESMEMATNE . mAF RS EL
Bacmid & #kMSBdefe-pY BDM-IM-Am, i it £ 4 &
Yy, 7535 5k IR AT v T FE 1 E2H B IR B
AV-MSBdefe. Western Blot4h i /R &L T AV-
MSBdefe 5 475 75 ¥ STOZH AL N KX 1 7 A Hishr 2%
[FIMSBdede® H . X i B A FH B UAFIR G 85 3R 1A
R FIE T MSBdedet 1.

Z R R e — U B- [y 1 2 P D RE
WEFC IR, A [F] #28 B- B 4 25 1R 400 5 3% A7 AE 22
Fto A5G )R JEC R LA 0k 1) 4 Sk 8 B- 7 A
=R AR (Vibrio anguillarum) FIAL 52
UM (Bacillus subtilis) 32 I H 00 B0 v& PE, T
Xt 36 N R 6 B (Photobacterium damselae) F
%[GR (Vibrio harvey) 35 HoAth 1 85 [ A& R I H
S MR Ty i R B - i 2
R KSR B LA R I EL R B M, T
X T 5 L b 6 o 4 B A0 RS A8 o
B-7 1l 2% AT 22 5 DUE DRI 1 P B 2H ik, SEAH R
FEL X A 22 D 92 T ) L P e 1 P
PR B p SRR B- 7 4 2 1) B 2H R IR BE TR AR,
HZH B R B A W2 A P 22 PR 1 B < e (R
BREA S B 2 AR TR B B =2 DB P T ) 4 A B
B RE M AR 2 TR AT 3 R IR [ 2K
B-Fi M R MAEIREAAEMEER. Bl NLE M
(Branchiostoma japonicum) ™ v [ KB 18 2 3 [A]

(Bjbd), HH| FH JFA% R IE X U AT B 5T, it
FRILE62.5 ng/mLIKE T, X 4 08 6 4 3K A
(Staphylococcus aureus)~ KIFF & (Escherichia coli)
NG K< .} 1 (Aeromonas hydrophila) £ K YH
G A0 P, 3 e U T e AR DA
JH B0 53 B AL 23 v v [ B- B Al R L [N, 72 A% R
KRG RIEE O AN TR R
FKHEMHE AL pg/pLIRE T X K< M B
(Aeromonas hydrophila) I RO AE90% A E
J5 K% B BT 5 G D (Dreissena polymorpha) B 1
B OO A3 o 2 TR 1 A G BRI BR (Morganella
sp.)~ KETLL MU (Plesiomonas shigelloides)
Bl 57 1AL [ (Edwardsiella tarda) K7 #
(Escherichia coli)F 4 9% 07 %) BK 1% (Staphylococ-
cus aureus) [P HN & 51, HMICH 71 80.35.
0.43. 1.16. 6.46#1130.39 pmol/L, 1H %} Hoft—tb ¥
2% P9k T R 2 P B A 0 A e e
5% B 4H A Bt . (Epinephelus coioides)]p-defensin
AR SR B HEAT T B o047, Hoh B FE SR 522
ISR B KIAAT B8 (Escherichia coli)~ 15 (Vi-
brio fluvialis) ‘81 2% AR 5.} 08 (Pseudomonas aeru-
ginosa)~ &5\ EE (Vibrio anguillarum). &A1 H.
P (Aeromonas sobria) FI3A% # =% [ FH 1 B Pk A
LR 1 (Bacillus cereus)~ 4 ¥ (U7 % Bk 4 (Sta-
phylococcus aureus) T ¥ i ER # (Micrococcus
luteus). 4597w, B4 A P B-defensin £k K &
5512 pg/mLi, S¥RE AE G R T 10% . &
AT 9% 7K 0 2 g DAL )96 i 1 W /K PR L TR
FR7N T, BEFE 1K 1 2R B-defensin B A% B 2H 85 (1Y
B A, g5 K, AMSBdefe 5 4H & 1 14K
FEN30 pg/mLIN, H1 B 231K 3183.00%, 1l B K H
FE i B-defensin 4% B 41 8 A B B IR V& P .
X B AN [R) SR U5 ) 1 247 o IR S AN [ B 4100 5 2
fe, HAMEE A ERER
R, AR L, Mg TR T AR R R A
ARG IMSBdede ik bk, H Il T8 S, &
RO AS AT MSBdede ) AR 25, RGeSO
3k 0k T MSBdede B 4H 25 [, AR 4101 B i 14 S
o Ao Wl HH MSBdefe B 2H 2 1 0 W 7K B T 1R Vi 12
ARG IMHE- « R R R A RO 35 B
A KB R B e 1 AR
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Abstract: Largemouth bass (Micropterus salmoides) has been widely cultured in many countries and has become an
important freshwater product in Chinese aquaculture. In recent years, germplasm degradation and disease resistance are
caused by inbreeding and intensive breeding. In order to control and cure diseases caused by microorganisms, antibio-
tics are widely used. However, the overuse of antibiotics caused the problem of antimicrobial resistance and food
safety. B-defensin is an important natural immune factor, and it has efficient and broad-spectrum antimicrobial activity
which plays an extremely important role in host defense system. In this study, we focused on expressing recombinant
protein of B-defensin of Micropterus salmoides (MSBdefe) by baculovirus expression vector system, and preliminarily
evaluated its bacteriostatic effect. First, we characterized MSBdefe and our results showed that it shared the highest
amino acid sequence identity (98.14%) with Dicentrarchus labrax. Multiple sequence alignments showed that MSB-
defe has six highly conserved cysteine residues which is similar to B-defensin in other species. We synthesized MSB-
defe gene with codons optimized for inset cells expression. With the insect codon optimization synthesis of MSBdefe
gene, it was recombined into baculovirus shuttle vector pYBDM-IM plasmid by double restriction enzyme digestion
and ligationlinking methods. The recombinant plasmid MSBdefe-pYBDM-IM was transformed into the competent cell
MultiBac/rSW106/asd-/inv+. We screened bacterial colonies using blue/white screening with X-Gal and IPTG and
Gm/Kan/Dap/TeT/Spe antibiotics occurred by identifying a white spot and confirmed positive colonies by PCR. The
positive recombinant strain MSBdefe-pY BDM-IM-AM was directly used to infect Sf9 cells. Red fluorescence was ob-
served under fluorescence microscope for 72h after infection which confirmed successful production of to obtain re-
combinant baculovirus AV-MSBdefe. The high titer of AV-MSBdefe was obtained in the supernatant by through mul-
tiple rounds of infection. SDS-PAGE and Western-Blot confirmed presence of a 12.2 kD recombinant MSBdefe protein
were used to detect the protein expression of Sf9 cells infected with AV-MSBdefe, and the protein with molecular
weight of 12.2 kD was obtained. The recombinant protein was purified through Ni-chelating affinity chromatography.
The concentration Concentration of purified protein was detected by BCA protein concentration method. Spread plate
count method was used to detect the bacteriostatic activity of recombinant protein against Aeromonas Aydrophila,
which is the most common pathogen in freshwater fish. The results showed that when the final concentration of recom-
binant protein MSBdefe was 30 pg/mL, the bacteriostatic efficiency was 83.00%, and when the concentration was 15
and 7.5 ug/mL, the bacteriostatic efficiencies were 54.33% and 33.67%, respectively.

B-defensin has broad application prospects. However, it is challenging to produce it through genetic engineering
approach. Although the B-defensin has been successfully expressed in the prokaryotic cell system, recombinant -de-
fensin produced this way is not biologically active because of lacking of post-translational modification in prokaryotic
cells. Eukaryotic yeast expression system offers high protein yield, lesser expression time, post translational modifica-
tions and requires simple media. But there are still limitations in the yeast expression system such as the secretion effi-
ciency of this system is low and the excessive glycosylation problems. Baculovirus expression system is mainly used to
express recombinant proteins in insect cells. As the insect cells carry out posttranslational processing of proteins simi-
lar to that of mammalian cells, the protein can be expressed and fold correctly, and are close to natural products in terms
of biological activity, antigenicity and immunity. Moreover, due to the presence of polyhedron strong promoter Polh
and P10, high level of recombinant protein expression can be obtained. The recombinant protein system in this study is
based on Zero-background Tn7-mediated transposition in Escherichia coli. One advantage of baculovirus system is that
recombinant bacmid DNA can be transfected into insect cells or injected directly into the instar larvae for virus produc-
tion and protein expression. Thus, the system provides a way of efficient generation of recombinant baculovirus and a
more convenient method of expressing recombinant protein in insect cell and larvae.

In conclusion, the baculovirus system vector of MSBdefe was constructed, and recombinant MSBdefe was suc-
cessfully expressed and purified. The recombinant MSBdefe protein had an obvious antibacterial effect on Aeromonas
hydrophila. The results of this study lay a foundation for the large-scale production of fish B-defensin using insect
bioreactors. Our results also show that MSBdefe is a good candidate for natural antibacterial agents that can replace or
partially replace antibiotics.
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