N . N ‘\\ AYY AYY
%20 % 4 W W HEREER Vol. 29, No.4
20204 7 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY July, 2020

MEHRS: 1674-5566(2020)04-0568-10

DOI;10. 12024/jsou. 20191002824

ETEHAEFRBENETE -HEZEMAaRRENEEGE

BEE, EVV, R B, H w7, #

1,2 . 1,2
o, R

(L. LRy Baherbe, Lilg 2013065 2. RIE/K™ Sl T REEC T REEORBE L, EiE - 201306)

1 . Wit p-PiHR (Siniperca chuatsi B-defensin, ScBD) Z JIk i 1 N 3t 455 IKF C 3 4 LA IRAL R, i i
A P s - BT AR 2R 1) S IR I B R 2 B, LA DR AR B/ NG U B IR R PR 0], 5l RT-PCR B £
JLIE T B ) B- BT A 2R IR P BE TR SeBD K L 5 K B pPICZ oA 42 i Ay i T 2H 463K 344 pPICZaA-
SeBD e NS RE X-33 5340 2wk BE MR EE R A YPD PRk PR RS AL 7 /5 , 7 28 °C 1250 v/minfil pH
6.0 HYZAFT (T 1% HIBEF 53835 96 h; 28R B 1532 A2 B Xof o 4 BB R R B ik 1) 7 ) A Al , O x4t
=Yy #EAT MALDI-TOF/ TOF J5T 315 % 5 5 3 dok P A Uk A i R et B8 1 A 2% s 21 B R P ) RO ST P o 2R3
B BT B O3 BT 1K) — R 1y S SE R B AL 7 ) Dy 43T 6. 35 ku RYFIUS B2 2H ScBD 5 311 52 56 7 B 2H TR Ak
FEYIRT 4 HE 0, 46 28 BR B ( Staphylococcus aureus ) | Kl FL ZFE #FF T ( Bacillus subtilis ) A1 &) 1 IfiL P2 5K & ( Vibrio
parahemolyticus ) BTN IR 435K 94.34% 86.97% F1 85.92% ., A S ¥y (1) B 20 B IR I Bk 141 Mk RE A 4504 L EL
AW EEE N E A ScBD, R IF RN/ N r FHUR IR — 2 TF R4 T HAR® R

KRR . HOREERE; EARGK,; Wi B-BIER s MG E

hESES: S917.1; Q 786 MRS A

B-BiH 2R e — 2K W &P M R 1Y FH 2 /)
S THUE IR, R R ZEUE Y R RGP A
FUBURE A 7, W B HESH PRI 3 Fh 1
(o= B-F1 O-Bi I Z) h B 2 —Fh' . B-Blf
ERE 3 KB IrBLA N, HEZREER N 3k
55 IR, AT C i IR XIS A 6 N
FERSFIE e R R AL, B ATl 7 LA Cys1-Cys5 |
Cys2-Cys4 Fl Cys3-Cys6 [ HC R} J5 X 7E %5 0] e
B 3 0 A g DL RS LA R U T LA 2 T
PE2 L XETIELEhY) BB R SR IR
it DIAMOND 25" e RUM A R 1 4 o
I3 B e SO AR 40 i 2 Al 13 R )
WK™, B AT R T I 4 6 4 A Bk
( Staphylococcus aureus ) F1 K g #1 B ( Escherichia
coli) WG . ZJ5 , AHRIEFR AMENIY B-Bi iR
A 2R S H AR AL, G4 1 0 B R
SR AT AR A T 20 5 o S LAR
IR ST A, NFLH 43U %) B- BT 25 RE % H1RAE 5 |

YRS EEA: 2019-10-17 f&E H#: 2020-01-19
EETH: FEZR" =1 AR (2016 YFD0400106 )

AL LHEVE e DL A LA LR R 4T
PEVEIR (5 B-Bi A 56 5 Bl SUA 2 48
NG B-Bi R bR T RE A% 2% K A0 B I8 & — F b I
IR T o B2 LS Y, ST 5
2R VAR TS Y K SR T B - B 2 )
HAHCH IR 575 Yo ) S E e N P2 — . 184
C % M BE D fi ( Danio rerio )| T fif
( Oncorhynchus mykiss )" #& F 6 ( Paralichthys
B 4 B fa ( Epinephelus
coioides ) "> FIE ( Cyprinus carpio L. )" 2 ffi
Ferh oy BB B-Bi A ER I 5 IR A B FR A BE S
SR (letalurus punctatus ) 35EAT 1A A 240 B 30 955 5
B J5 HL Rk b B-BIAEN 2R 1) 2k B 1 a2, e
SHCAET BB 080 2% 2 L HRHT A T S g 1) 2 — 3 B
g)%LMJ 5

HAR B-BIE R ALK Y S R Geh K 4%
SR BB TE A W) A0 0 b i 2k B EL L, A b
PR L 2.2 mg/ 10" g frAE ), AR 3K
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HAL LIS SR K ArAE S il i ke A
R AR WU AN B R ]  HLSOAS &, A ]
DNA HARMEE B-Bi 2 i LE ) G iU 2, W) a) 5
PO AL il 5 . ST, Ar i A
BRI B ( Pichia pastoris) 2B T NI IR B-
B 2 A A T O W A X R
( Vulopex lagopus) B-Pifil 28 ¥E17 B 41 DNA ik
FORAE' "™ AT, A 2 R L A B A A B
LA B-BiEH R By H bR, W10 523 1 5L T8
R R BB R A A A e
1 JLAE ft, WANG %' M\ 8% 6 ( Siniperca
chuatsi) JJFUIE H e B 21 B-Bly A 2 L DY, 3o 5 ik
P AL IR AT R AP i M1S HhfE 4T3R5k,
AR HAE I RA TG . KGRk
RG22 IREE R 5 AN TAEAE s 2 BRI, 1 A
AT BRGS0 E E 5 5 B A T A T
R iG k. ML T, AR R A% R
IRTE L BR TR BT 22 IR EE A3 A A SR TE i LA 3k
1 EA Y SR AR P Z A, HE SRR
.5 T B R 7 AT Se B H 2 0 4 R
IRUAJTE J5 SR AL B, PRI, BN Ay ot AR AR 1
A B BRI T . AR TEARYE bRt
TRFER IR Py 315 A0 28 3 TR {5 20 My e T 7 B
1 B-Bi R B F A 5 AR R Tk

U RPRS ik

L1 #H

ERJRIERE X33 ZRIRHAAK pPICZaA FITHR 5
ZIW B TInvitrogen 23 ] (35 [H ) ; RNAiso plus g
7 TERER AR pMD-19T simple , Tag DNA &1
FRIE N YIEE (Xho 1 . Xba 1 .Sac 1) Fil T4
DNA M H TaKaRa 23w ( HAS) s KA H
DHSo . DNA 735 bR . DNA F 5 [m] o] &

JroRLA B & Rk DNA 2 G50 & F1 BCA
A TR B I s R 8 B R AR A YRR R
A r (ALst) 5 BEE 3 R AT EE R I © OXOID 24
Al (%[ YNB (& Ak B B AU WA
BIOSHARP A w] (€ ) ; 3 H Bt 7 & HEN 5
TR g 28 A IR R 7 (JE50) 5 Western: blot
R G A R L A IR BRA J] (e s0) o
AR 2 oA 5 Bl DT 00 O I
R4 o1 2 B L A R ZF AT R ( Bacillus
subtilis ) F1 &I 7 il P4 5N B ( Vibrio parahemolyticus )
B ARS g sS RE. PCR 51 Wy bifg 2k TAEY)
TREARAF G M. KRG E R R4 LB B R
BEREFREE YPD e SR 2k MM FI MD (i3 3 360X
BE3 BMG 1 BMM I, Invitrogen NG YN 354
BAEFIE
1.2 7%
12,1 HAHER p kIR

{85 ) RNAiso plus 2 71 52 e85 £ 1 1 24
RNA, £5—4%% cDNA )4 {2 B Fast King ¢cDNA
Dispelling RT Super Mix i3] & ( KRR AL BL A
B, Jest) S R, AR 0K 0 B-Bi 1 R
) 4 K cDNA JF 5] ( GenBank % % 5.
FJ876152. 1) Bitg |k 1 B, SolAsh—fk
cDNA AR . [ FHE 4 ScBD-F1 Fil ScBD-R1 $*
4 Am i t0, B~ A 2R MG IR B IY s LUZ AR A
AR , i FI5 14 ScBD-F2 Fil ScBD-R2 44 53 7
Xho 1 BN s5 AN Kex2 {55 BREF A7 AT 3 vy
6 x His BR8P 5 15 L b i PR Ry 50, 156
5|%) ScBD-F2 Fl1 ScBD-R3 "1 3’ %53 Xba | Fiff
VIR 2 A2 B 1% H R SeBD 3 6 3
5 JFORE pMD-19T 345 )5 8 A KT i DHS o H,
37 CHEFRIR, PO APER & % il TAY T
FEABRZ A

&1 PCR35|#F7F]
Tab.1 Sequences of PCR primers

5|44 FR Primer name

5|¥1 %% Primer sequence (5'-3")

¥ J& Primer length /bp

ScBD-F1 GCTTGGTTCTCCTTGTGCTTC 21
ScBD-R1 TCAGATGACAGGTGCTAAGA 21
SeBD-F2 CTCGAGAAAAGAAATGATCCAGAAATGCAGTAC 33
ScBD-R2 ATGATGATGATGATGATGAGACCGCATAGCACAG 34
SeBD-R3 TCTAGATTACTAATGATGATGATGATGATGAGACCG 36
5'A0X1 GACTGGTTCCAATTGACAAGC 21
3'A0X1 GCAAATGGCATTCTGACATCC 21

T TRIKFIR Xho 1 #0 Xba 1 BRI PEREYIAL; AHAFIR Kex2 {55 IREHROLA s MR RIS 6 x His bRk

Notes: Underlines indicate Xho [ and Xba | restriction sites; Italics indicate Kex2 signal peptide cleavage site; Bold letters indicate 6 x His
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1.2.2  X-33/pPICZaA-ScBD & i 1) 75 41 1 ik
if afe:

fdiFH Xho 1 F1 Xba 1 X} 4H 55 [ ki pMD-
19T- SeBD F1#3K 4844 pPICZaA HEA7 XL I, B
JE EE I AR AT DHS o B2 25 41 5 3 5
FEY% PCR FIUUGU) 56 E 55 41 2 K 2 A& pPICZaA-
SeBD J& A L o

WiFfY) pPICZaA-ScBD % Sac 1 ZEAbab3g
Ji, R 1: 8 5 HE R EER: X-33 iz A 4t IR
S5 0.2 em HUEEFRH VKR 5 min J5 B
(1.5 kV .25 wF.200 Q)5 ms; 7 B A 600 pL 1
mol/L [LIZ4EE,28 CHFR 2 h 5 2.0, WIKIR AT T
4100 pg/mL R E R YPD Ak |,28 C 83
F% 3 ~4 & PRIER I3 T T 3 RN T8 1000 pg/
mL R R A YPD AR A MD MM P-4 _E LA
T2 PP FH PR i A v 5 DL B A Ak X i R
S AL AR N 2 DNA | fiff 244 1 i 38
2147 5'AOX1 1 3'AOX1 (£ 1) #5147 PCR %2,
T30, 4 pPICZaA ¥4k 2 S oR B X-33 hfE
RH %) B
1.2.3 EHWEKNESERE

VER— PR LR AL T4 PP 22 5 mL YPD K557
Kb 28 °C 250 r/min 535 24 h, JL 500 wL 4%
%50 mL BMG R IE P 55 38 & ODgy My 2.0 ~
4.0, B.OWER A TS T 50 mL BMM i3t
1 28 °C 250 v/min Y2514, H 1% () H 75 3
235 96 h, 55 24 h BURE I F Tricine-SDS-PAGE
StTe o5 — 7 I, R AR B B O 0% |
0.5% .0.75% 1% .1.25% 1.5% §1 2% ,if5 53
ik 96 h J5 4 IR [ _E AT 430 T BCA
) i A R
1.2.4  FHAEK P53 07 B YRS Uk

FERC A G F IR M NP KK 2 750 mL, 85
FEW bV &P o R Ay (2% 2 R
VIVAFLOW200) ¥ 45 )5 , fif Ff] Profina %5 [ i 4fifk
{X(BIO-RAD, 3¢ [F) HATH B R A= M. #—
Western Blot i 7 & 15 B 45 I 2l 1k 7= ¥ 3 17
Western Blot 4347, B _E 1 s RLHT A= f AE M RHE A
MRS mDxT 24k P34 T MALDI-TOF/TOF [ %
JE o
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TS PR A A v A v Y MG e ik
YR ARG PE . R R 2R AT L B I
PRI I 4 v 0073 ) BK e 2 | 4% A T 5 mL LB
ReFestrh | F 37 °C 150 r/min $53: % 0D, =0.2
(5% 10" CFU/mL) , Fils HAR B E 5 x 10° CFU/
O D (B R < I B O PR TR L (o 0
pL SEER TR S 100 L He4g 30 £ IR 16
BA,7E37 CFIEE 2 h JFH30 pl 34 T LB
Pt 37 CHEFE 24 h e SRV AR KB DL ; DA
el 30 fi5 11 X-33/pPICZaA W EE T FIE1E N
FRPEXT B By E T 0100 pl SEBR R S
150 WL ¥ 45 i 55 32 136 T 96 FLilk iR & ,37
CHFE 24 h A1 48 h J5 i FIEEHR X (BioTeK®, 3¢
liil){ﬂ"l ODsoo 5 L‘/L 100 ug/mL ﬁ%%%%'ﬁzygﬁﬁ'lﬁ
X HE BIPEXT B F] b AR gl S gn s A 3 k. Hil
F (%) = (SLEAWOGE - BIYEXT BRI OEAE ) /
( BHPEXT R B — BHME XS BB (E) x 100%
fdi 71 SPSS 19. 0 B AFA TS 27017 o

2SR5

2.1 ERREHEHEE

R 1 g g9, @5 3 K PCR ARy
K43 193 (159 A1 171 bp 9 B, fxJg—W PCR
AT 171 bp F BeBRESIN T AH SC A7 514 4t it
. B-Bj R BUEABK AR SeBD, DNA ¥ i /R
(Bl 1a) :BREARALA, HAER il 1 43 4>
SRR L it £ B-BIT A 2R IR, 6
A BERSE I e R Gk 5L, B AT AT LAAE 25 (] B
FE R 3 X A B LARS G 22 IR A 45 8] 25 4 ¥
HA W20 M. % ExPASy {4 (hitp://web.
expasy. org /compute. pi/ ) Tl , ScBD 1B 43T
oM 6.35 ku,pl /9.3,

WE 1b g, A Xho 1 F1 Xba 1 %% SeBD
HRBHIE pPICZaA HHIFH ARG H, BE
it FHARAA Fi3a A1 149 5'AOXT Al 3" AOX1 i#47
W% PCR 503, 45 R WoR7E L 700 bp &b 1Y 557t
U411 673 bp AT, i#E— 2B ] Xho |
M Xba 1 %} pPICZoA-ScBD # 47 XL, 45 53R i
ZRTE 100 ~200 bp f5rFEALEALR 1 AT S
171 bp BT~ EAHAT
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K R N D P

Y R G

V G H H G C P

R S

5'-CTC GAG AAA AGA AAT GAT CCA GAA ATG CAG TAC TGG ACA TGT GGG
E M Q Y W T € G
TAT AGA GGA CTC TGC AGA CGG TTC TGC TAT GCT CAG GAG TAC ATC
F € Y A Q E Y 1
GTT GGT CAT CAT GGT TGC CCT CGA AGA TAC AGG TGC TGT GCT ATG
R R Y R € € A M
CGG TCT CAC CAC CAC CAC CAC CAC TAG TAA TCT AGA-3'

H H H H H H * *

L € R R

a —factor Xho 1

AOX1 TT

pPICZa A
3 593 bp

5’ AOX1

'Zeocin

PUC ori

digested by Xho I

v

Xho 1I-ScBD-Xba 1

a —factor

AOX1 TT
pPICZ a A-ScBD

3 671 bp

Zeocin
Sac 1

PUC ori

TRIZERTR Xho 1 #1 Xba 1 BRFNVERFDIA G BHAZIR Kex 2 55 IRAHAM AL s KSR 6 x His b4 5 Bl om LIt MRSk 2L

# FORE LT T

Underlines indicate Xho [ and Xba 1 restriction sites; Italic indicates Kex2 signal peptide cleavage site; Bold letters indicate 6 x His;

Cysteine residues are shaded; Star indicates stop code

Bl BEMERNZERIEHNSERTS(a) MREHAREHRE pPICZaA-ScBD = E (b)

Fig.1 Nucleotide and deduced amino acid sequences of the target gene (a) as well as schematic representation

of the recombinant expression vector pPICZxA-ScBD (b)

2.2 EHEHKMBERBMNEZEANFESRIE

LA pPICZaA-SeBD™ Wi HE A Ve R B 1)
X-33 J5, I JH 5 e vk B 1k 25 3R (Ui 3 7 L O
TEF 8 MRAC R AT B AL s SR IBUH L I 4
DNA W4z, L 5'AOX1 1 3" AOX1 K| 41T
PCR,8 PRAEEALF 915 23 700 bp /9 1 D457,
5 673 bp [ 43 F & AHAT, UE ] pPICZaA-
SeBD T Itk NFERHE AL T e o fhr

VEFE 1 bR AL F I T H BEE S R 0E5 . [# 2a
EEBEREFE 0 ~96 h {5 77 L35 19 Tricine-
SDS-PAGE 455, 0] DL & B AE 96 h I H i F Y
FeIR U] BN, % H & 3,96 h i R R
W R R R (P <0.05) , flrdk 5 H AR
SRR BERE SR ], 55— 7T, & 2b R T AN A
R v 5 5 3R 8 B K5 972 W 138 1) Tricine-SDS-
PAGE %538 . Bk B o0 1% 1), H 38 35 H 2

L PR P B T R 1 VR A v (181 3b) . 7
ARSI AR b R R B SR & 750 mL,
T 28 °C 250 r/min AYZ1F T, H 1% WSS 53R
ik 96 hi G SRR i 28R B R RZE AT R AR T
i 7.8 ku Waifb =9 (&l 4a) , 248 BCA 0 &
LAY TR B 0. 47 mg/mL SR %
FikuN 2.53 mg/L, IR =0 T 5
A ScBD [HLS 4y 1 (6. 4 ku) i =, #50E
it Western blot 43 B X FaE 1707 20 B UE, 25 4R &8
INFEIE 10 ku ZbA BR— 2842 451 (&1 4b) ,UEWTH
(A2 1R L0 85 417 1) 6 x His 4% 591 His R4
() BB s B HUAR 2 A T S SO 5 (HAZ AR 38 A7
f 7> T E B 5 T E 4 SeBD Wiy i, H
JE PRI AT 6 5 i FH 1 2 e 0 AT 0 7 o B R
PRUfEA ¢, i — 20 ) MALDI-TOF/TOF Jit 1% %5 &
UEBH Tz e .
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ku M 0 24 48 72 96 h

22

14

M. 8 H RS- s

M. Protein marker

ku M 0 0507 1 1.251.5 2 %

22

14

(b)

2 AEIHRIEE B (a) FNEREER E (b) T 555 ik L5 #9 Tricine-SDS-PAGE 431t

Fig.2 Tricine-SDS-PAGE analysis of the culture medium supernatants at

different expression time (a) and methanol concentration (b)

[ MEARKE

’.g Total protein concentration

% 1.0, %% 3.5

E 0.9 3.4

e 3.3

S 0.8 g %

2 0.7 '

® 3.0
%E 0.6 2 129 ¢
S 0.5 b 2.8 &

3] 2.7 ©
T 0.4 < 2.6
o g d 2.5
Ee - 2.4

s 0.2 2.3

S o1 2.

I s

a 0 2.0

— 0 24 48 72 96

g ZZI5HFIE] Expression time/h

[

(a)

(] B & ERKE

’.g , Total protein concentration

% 0.7 LD 3.5

Cl a 3.4

E 0.6 g %

e 3.1
ME 0.5 30
@ < 0.4 % g g

154 7 .8 a
@E 0.3 | 1
e % 2.5
We Ve % 2.4

3 . 2.3

- 0.1 % 2.2

E o L : 156

— 0 05 07 100 1.25 15 2.00

g HEEW B Methanol concentration/%

=

(b)

M) 7 B R R SO B 22 RV TE 36 22 5, AN Al 3 BER0R S B BOR B 2 IR BT 3 22 5 (P < 0. 05) 5 it 2m P X9 (H + A

2%,n=3

The same letter indicates that there is not statistical difference between the total protein concentrations, and different letters indicate that there

are statistical differences between the total protein concentrations ( P <0.05) ; Data were shown as mean +SD, n =3
3 FEMFRIERE(a) FIFERKE(b) TEFR LFNBREQRKEM 0D, MK

Fig.3 Changes in total protein concentration and ODg,, of the culture

medium supernatants at different expression time (a) and methanol concentration (b)

2.3 % F MALDI-TOF/TOF i &) & 40 B #k
FFHIHEE

4iifk ;= ¥y i) MALDI-TOF/TOF J5i % 73 #r ( 141
5) B8, 1Em/z 799 ~1 790 Y FI TR 2 4
JkBE,m/z 928.398 5 fil m/z 1 735.720 0 43 Hi4t
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F A N uile 45 ~ 51 1Y 2 3 1R 5k 2L 5 5
(SHHHHHH) f1 3 ~ 15 {3 [ 28 3% ik 5% 3% )% 51
(NDPEMQYWTCGYR) ;1% 2 A~ ik Bt 11 & 3L 1R 7
1153930 5 FE N A7 1 B 7 S AR A, I B a4k
PIED A TSR B ZH ScBD,
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1 2 M CK ku ku CK M 2 1

45 w— -
27 = -

22
16 we— -

14
0=

7.8

5.8 4. 6 w— —-—

3.3

(a) (b)

M. B ST FREbRiE ;s CK. X-33/pPICZaA FAL T IO TRIR 1155 1. alifb7™¥); 2. X-33/pPICZaA-SeBD ¥4 T I ¥E TR 11K
M. Protein marker; CK. Culture medium supernatant of X-33/pPICZxA; 1. Purified product; 2. Culture medium supernatant of X-33/
pPICZaA-ScBD
4 4L YR Tricine-SDS-PAGE (a) #1 Western blot(b) 447
Fig.4 Tricine-SDS-PAGE (a) and Western blot (b) analysis for the purified product

4700 Reflector Spec#l MC[BP=928. 4, 57523]
100 5. 8E+4

R Intensity/%

0
850 872 894 916 938 960
FF . m/z/ (au/e)

4700 Reflector Spec#l MC=>>BC=>>BC[BP=928. 4, 56827]

100 4. 1E+4
90 & €=NDPEMQYWTCGYR
~ D
7o ~
= & - S . 8 g
5 70 2 ~ 8 g g e
o ®© -~ ~ 9 ~ =
3 3 2 3 ~
Z 60 ~l Y 2 o W T o
2 503 glls g 5 e 3 Ry
=] 50 3 - ~ 2 <4 ~ P -3
- - H - ~ ~
40} & g 2 ] 2
w YO8 = ||l sdllF. & B[|l| & |52
B0l .. g 2 4| & g - Sl E . E g
2E5 e 3 g = 2 - 23 R R
20 ~ e R o ha 3 5 23 =l s
Ssg@ - i = o =
10 = N = S ~
0
1 720 1 734 1 748 1 762 1 776 1 790

Btk m/z/ (au/e)
KEWCF R R AR5

Capital letters indicate amino acid sequences

5 #i{LF=ry MALDI-TOF/TOF [Rig 4> #7
Fig.5 MALDI-TOF/TOF analysis for the purified product
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29 %

2.4 EHAEHSHONEEGE

AR IR AT AL A R R (P 6a) < 5 AT
W3 (X-33/pPICZaA ARG LN ) M2
FH (PBS) # I, X-33/pPICZaA-ScBD B 21 & £ 1Y
BRI L 5 o =2 PR P A < (0 2 B A
Fili 5 2 AT BT L 22 ERBA P 1 R 3 o P 9 R A
2 hJE iR e A L, 3 A G e v R

Xt 40 B AR K I 2R
Inhibition rate of bacterial growth/%

WD o I — 5 T, T R ) 91 TR S 4 AR
7% (& 6b) : X-33/pPICZaA-ScBD T 41 Ik 1555
W RS Bk 3 A AR 24 hJE Byl He 4y
W1k 94.34% 75. 1% F1 80. 86% ; /J1] 48 h J5 Xt
i AT A ) O a1 I B R R
86.97% F185.92%

100 [124h A48 h
90

80
70
60

_I_%
50
40
30
10
2

-

L

S. aureus B. sbtilis V. parahemolyticus
(®)

1. I X-33/pPICZaA M35 L IF AL FRAYANTE 5 2. 1 X-33/pPICZaA-ScBD (357 L IF AL FRAYANTE 5 3. 1 PBS AL TR AT o $od

BRI = ARifEZE 0 =3

1. Treated bacteria using the culture medium supernatant of X-33/pPICZaA ; 2. Treated bacteria using the culture medium supernatant of X-
33/pPICZaA-ScBD; 3. Treated bacteria using PBS. Data were shown as mean +SD, n =3
6 ETFHRMIE(a) MMEZ(b) WEFRBSEAREKRSWHMNE S

Fig. 6 Antibacterial activity of product from P. pastoris recombinant strain based

on the plate coating method (a) and turbidimetric method (b)

3 ik

ATAFESR , DR VR A 5 R ) 30 558 /K S 52 i
AEAA ML 75 3, K = IR PR 5T 15 Y Y
[ AL H 5, D i £ D &SR 0K ™ A M R IR BT
JIT R I FE 2 it i A AR R
Ja RIS A A i R e A R, R, Ik
RER AR o B A QU AR 3R B JCAR B O A Wy i
ZUTER R IRPUR AR O BT I il R ik A2 B-
B AR R 2 R 2 N IR R
JRBFAEN A, T R R IR PR R Ak . AT
LB T B R R T A PR A B R B
WA EY 0 IS BBl 18 3 ALK A A
TR 4.5 ~5.4 ku, @, XFSNENFT
HE B E BRGNS E, ol e 2
FAMLDT BA" G 5 —Jr i, B A5
i 25 A B AR B B R, DR, e AR ) RO R
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SR m I EL N TEAR, AR
£ 28 °C 250 r/min Z&44F i ] 1% W Rz 5 3%
3596 h, K183 EE K 2.53 me/L B4 ScBD;
WG OG T 8 41 B8 IR I B 7 22 B RS Ak 1 B
I B-BH R MBI BR Rk R 2.3 mg/
L2 WA 5 4 S 3 W% 7 v B Ak
B-BHHER , H = S A% ARk, X TR /N
TERARFEROITA Z MRS, G225
ET & 4 ¥R S B horseshoe crab
Tachyplesin 1(TP-1) i i B J& B (1) 2 35 4K, 4%
HAE R AR B GS115 Hh 33K 5 K W i B 41
TP-1 i IR 3] 27. 24 ~29.53 mg/L; 7 A %
TSI EE R TR S BE TR (HBscFv) (1)
FER 5 y THRE (IFNy) DR BRI, 75 B2 o e B
X-33 i TRl GRS, AR RSB R R 15 mg/L Y
FALRAE 11 HBscFv-IFNy 7 R E, iE— 2 1
WA 5 245 DL . B-Bi R L X SeBD 1)
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PR BB 5 A A X 231 5 e AR Y T R Ik
SEN TR G R0k, IS s ik .

o FH BRI B AF O S IR Rk 1 T2 S AR
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Biosynthesis of Siniperca chuatsi -defensin based on recombinant Pichia
pastoris and its antibacterial activity

LYU Xingxing' , WANG Shasha', ZHAO Zhen', TAO Yan'?, XIE Jing'?, QIAN Yunfang'*
(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai
Engineering Research Center of Aquatic Product Processing & Preservation, Shanghai 201306, China)

Abstract ; B-defensin are a series of cationic small molecule antibacterial peptides rich in cysteine. They play
an important role in protecting mammals and aquatic organisms such as fish and shellfish from pathogenic
microorganisms, and are important protein immune factors in the body’ s specific immune system. The
primary structure of Mandarin fish ( Siniperca chuatsi) B-defensin (ScBD) consists of a signal peptide region
on the N-terminal and a mature peptide region on the C-terminal. The mature peptide is responsible for the
biological activity of ScBD. The objective of the present study is to construct a recombinant Pichia pastoris
strain producing Mandarin fish B-defensin was constructed to solve the source problem of small molecule
antimicrobial peptide, a natural endogenous immune factor. The gene ScBD encoding Mandarin fish B-
defensin mature peptide was isolated from the spleen of Mandarin fish by RT-PCR. After linking it with the
expression vector pPICZaA, pPICZaA-ScBD was transferred to P. pastoris X-33. Positive transformants were
screened by YPD plate containing high concentration of zeocin, and the expression was induced by 1%
methanol for 96 h at 28 “C , 250 r/min and pH 6. 0. The products of recombinant P. pastoris were purified by
nickel ion affinity chromatography, and the purified product was identified by MALDI-TOF/TOF mass
spectrometry. The antibacterial activity of the recombinant strain products was detected by plate coating
method and turbidimetric method. The results showed that the primary structure identification based on mass
spectrometry demonstrated that the purified product was the expected recombinant ScBD with a molecular
weight of 6. 35 ku; The bacteriostatic test results showed that the inhibition rates of the recombinant strains
products on Staphylococcus aureus, Bacillus subtilis and Vibrio parahemolyticus were 94.34% , 86.97% and
85.92% , respectively. The recombinant P. pastoris strain constructed could effectively synthesize the
recombinant ScBD with biological activity, which provides a technical approach for further development of
natural small molecule antimicrobial peptides from fish.

Key words: Pichia pastoris; recombinant expression; Siniperca chuatsi; B-defensin; antibacterial activity
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