£ om0 OB O¥ U BABEHERL Spinosan-C FBEAFRIL S EHERN
Chinese Journal of Biotechnology
http://journals.im.ac.cn/cjbcn Jan. 25, 2018, 34(1): 132-139

DOI: 10.13345/j.cjb.170153 ©2018 Chin J Biotech, All rights reserved

- EMEARETHE -

Spinosan-C

7!

AW BB RES BRRS BERS KEW’

1 Wi &R ER#BE, Wiyl Bt/ 310018
2 WL TR Hdnklag2fbe, Wil st 310018
3 WIITINYE K2 AR, Wil &% 321004

XIBE, BB, REs, SF. BN EK Spinosan-C i BRI FRIA SIS AN A=) TRESA R, 2018, 34(1): 132-139.
Liu Y, Zhan ZG, Zhu B, et al. Tandem expression and activity determination of antibacterial peptide Spinosan-C from Paa
spinosa. Chin J Biotech, 2018, 34(1): 132-139.

W OB OALRAAKRIHEOBEMANEEIXBARGFHERN, FE—FIRGRMITHARAG K AR,
VAR 4 % Paa spinosa #LH Ik Spinosan-C A &F 505t %, #B K MATH F4 T A MM E LT FAF R, T 4R
8 # N &9 % % 8xSpinosan-C A B, F & me) B HEA R 245 K MATHA £ L &Ik pET-28a, AR ABATAR LA M
e Rosetta # 47 Rk ik, R 43 ﬁxf(/‘bt& &9 % 5% 8xSpinosan-C L& &, Al F 8 ¥ — M i 13 2| L B Ik Spinosan-C
FAR AR RIS AW, W E G A9 S E Ak Spinosan-C AR X E £ K E AW R, A X RE KGR
FERET AFE,

D R SLE AR, Spinosan-C, $ B AL, F—HWE, LRAFK

Tandem expression and activity determination of antibacterial
peptide Spinosan-C from Paa spinosa

Yue Liu', Zhonggen Zhan', Bing Zhu?, Rongquan Zheng®, Hongyi Cheng?, and Zuoming Nie?

1 Zhejiang Institute of Economics and Trade, Hangzhou 310018, Zhejiang, China
2 College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, Zhejiang, China
3 Institute of Ecology, Zhejiang Normal University, Jinhua 321004, Zhejiang, China

Abstract: Antibacterial peptide can be easily degraded by protease and has the lethal effect on the host Escherichia coli. In
order to solve these problems and further improve the expression ability of the Escherichia coli system, the antimicrobial
peptide Spinosan-C of Paa spinosa was studied. First, the codon of Spinosan-C was optimized according to E. coli codon
usage frequency. Then, the 8 multimeric Spinosan-C gene (8xSpinosan-C) was synthesized and cloned into prokaryotic
expression vector pET-28a. The fusion antimicrobial peptide 8xSpinosan-C was further highly expressed in Escherichia coli
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strain Rosetta. The recombinant 8xSpinosan-C protein was then purified and cleaved specially by formic acid to generate the
Spinosan-C monomer. Antibacterial test in vitro suggested that the cleaved Spinosan-C monomer had antibacterial bioactivity
against the test bacteria. This study provides a technical reference for the largescale preparation of frog antimicrobial peptides.
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1.2 #RAEEHTE BK Spinosan-C BYF 52 4R

Ni F DNASTAR #t £ *F $t & ik 5
Spinosan-C 47 I3 e 132 HE Fl bt 28 FE R 1y 47 o3
B, BE PR IR TR TS . K45 B BT Ak
JF4iE i BLAST R4 #2 ) (https://blast.ncbi.
nim.nih.gov/Blast.cgi) ## GenBank H iy HAth 4
RUHEFH, B B i Spinosan-C it B JIK 14 7]
FPl. AT BioEdit 4y ClusterW 2 )3
Spinosan-C K H: AR ¥4 3E T 2 7 51 tds . il
CD-Search ¥R P45 5% CDD (https://
www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi), #ff
JE Spinosan-C & FY PR~ 45 A4 S8 FH L ik
1.3 #iHE Bk Spinosan-C EFEBEFHERIES S
BREHEFHIYIE
131 ERERBIERERE RIS 6

MR AT Ik Spinosan-C 5 [l 4 A AE F1 K 7 1
BR80T 8 A AR IR Y B B AR R A
8xSpinosan-C, k5 fi il & 25 11 V) 1) Al R Gk 4044
P, R P IR PR R 2 )4 A s J 1
HIRRUIEIALA, 7E 5'F1 335 A EcoR T F1 Hind 11T
PRGN DI AL, FFIA T ik pho A,
740 ol O N e 4R R AR A IR WA, A
puUC-18 # ik I,
1.3.2 BERIEKEHARIBIAOHE

FIF EcoR I /Hind DAY &4 8xSpinosan-C
SRR EAA AR pET-28a iR ILE A, 4k
[m] i 8xSpinosan-C &K 7 B Fll pET-28a XUl U] F
B, RN 5 AL R AT TR Rosetta Jia2 25 4
ML, AT SARIBRRD LB BFRETA, #k
BEPHPE VA HEA TR A 57, PCR RG] 45 1€
R, S N EA % R TAYARR
AP R E
1.33 HBERIEKMEEOREERE. difkf
TIE

0 7 4 FNERE P AR AT Y P M 2 T

http://journals.im.ac.cn/cjbcn

1% F R A Fl LB SR 73, 37 CAMF T 85
7% 6 h, RGN IPTG 350 (AR 2R 2 nmol/L),
37 ‘CES A1 . 4 500 r/min &0 30 min Ik
FA, B4R YE, 12 000 r/min #.0> 10 min
WAERAR, T 3 IR K as oA FH 2 A vk o B
J& VKIS 2 R A PR RE, 12 000 r/min B0
10 min, R CUTUE (BLIAIR) M EIS WA RS
WA PBS YT 31k, I 8 mol/L MR R E
%, 30 °C. 200 r/min #iz ¥ 2R . 205
WA TR S S T alifk (nEAE A
FERRATE IR A kI B 4lifk), FH 50-250 mmol/L
) WK s e B A6 B2 A TR G, SDS-PAGE . Al 4% 1>
BB AR . B E M E AU BT, RE
WO T, BJR AR E . bIE
BRI R 40%, VIFIEEE 37 *C, YIFIEfA] 36 h.
YIRS WFE S B VR T, B S I TG TR KV ff J5 P
WHT, EE 3K, RATRE LRGSR,

i —RFE S PBS W, VS A JE OB 8 KB AA
K JH Trisin-SDS-PAGE 5l .

1.4 MERVIEIREIMNMERRIERE
141 BFPHREH &

FE R J5 0 ELA 1% I8 1E S T J2 B
FHE, TFNERRERRE)G, KEEN LB
FRAEVHI 2 65 CAA, A 1 mL EFRLEAK
WAkF R TGL IR AT, RGN E R & T2
Bigpdk b, fRsEaR AR S, BB 22 IR M
W E R 2 . DAFRER ik, PR REZE
FELF PR ) 75 8 2 2B 2 P 00 B A
1.4.2  BRBREEE RIS A By 1 R S8R

PO B R 400 PR ROCR R AR BRE A TR . 7E
BASREFEAR E AR 5 AR, IFARIC BT 1.
2.3, 4.5, 1 SHHMMA 10 mg/mL 2N
R, 2 5HEANIIA B X BT K moricin £F
fn GERZE 1 mmol/L), 354 HMImA AT A K
HIABIETE HARPL DA BRAR S, (M4 1 mmol/L),



Nt SRR B Spinosan-C BIRBERIX 5iFHER
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B
Temporin-H
Parkerin
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Fig. 1 Sequence analysis of Spinosan-C gene from Paaspinosa. (A) Open reading frame and deduced amino acid
sequence of Spinosan-C gene. (B) Multi-alignment of Spinosan-C precursor and its homologs. Temporin-H, Parkerin,
Japonicin-1Npa and Japonicin-1NPb are from Nanoranaparkeri, and Pleskein-1, Pleskein-2 and Pleskein-3 are from
Nanoranapleskei. The N terminal region is the frog active peptide conserved domain FSAP_sig_propep, containing
Signal peptide domain and Propeptide domain. The C terminal region contains the mature antimicrobial peptide.
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Fig. 2 Identification of the recombinant expression
vector pET-28a-8xSpinosan-C by PCR and double
restriction enzyme. M: DL2000 marker; 1: identification
by PCR; 2: identification by double restriction enzyme.

B
H
—

kDa M 1 2 3 4 5 6

3 HMBEBKEIKEHEN 8xSpinosan-C BiFiE S 4k
Fig. 3 Expression and purification of tandem
recombinant protein 8xSpinosan-C. (A) Expression of
8xSpinosan-C. M: protein molecular marker; 1:
Escherichia coli Rosetta before inducing; 2: Escherichia
coli Rosetta after inducing; 3: recombinant bacteria after
inducing; 4: recombinant bacteria before induced; 5:
precipitation of recombinant bacteria after ultrasonic
disruption; 6: the washing solution of recombinant
inclusion body. (B) Purification of tandem recombinant
protein 8xSpinosan-C.
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I I i AT A o
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[ 5 Spinosan-C B {k Y05 35 R 44
Fig. 5

S TEMAT S, KEEPIER a-BRHESS A 1 4E KOE
SIS A S 1, RN I M A AR T
XPANEE . FUR . R AR AN A A A A,
7 ELAEARHR R A5 T AT A BOGR A0S, Rl
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Fig. 4 Chemical cleavage of 8xSpinosan-C tandem
recombinant proteindetected by Tricine-SDS-PAGE. M:
protein molecular marker; 1: Spinosan-C monomer; 2:
Spinosan-C standard sample by chemical synthesis.

The bacteriostatic efficacy of Spinosan-C monomer. (A) Bacteriostatic test on Bacillus subtilis. (B)

Bacteriostatic test on Escherichia coli. 1: ampicillin; 2: positive controlmoricin; 3: Spinosan-C standard sample by
chemical synthesis; 4: prepared Spinosan-C monomer; 5: negative control PBS.
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GO AR K R 8 R G5 bl s A Iy RS
THRE M S s, stk R R EHEA
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