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Cloning and Overexpression of Defensin SN/ in
Escherichia coli and its Antifungal Assay
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Abstract ; Potato SN1 is a new type of antimicrobial peptide. In this study,the full ORF of SNI gene was isola-
ted and was sub-cloned in frame to the 3'-terminus of the ORF of Glutathione S-transferase( GST ) in the prokaryotic
expression vector pGEX-4T-1. This allowed the recombinant protein GST-SN1 to be highly expressed in Escherichia
coli. The recombinant protein GST-SN1 can be expressed in the form of inclusion bodies after induction by isopro-
pyl-B-D-thiogalactoside. The protein GST-SN1 was solubilized , denatured , refolded , and purified. The results of anti-
fungal assay in vitro showed that SN1 exerted obvious inhibition against the growth of phytopathogenic fungi,such as
Rhizoctonia solani and Bipolaris sorokiniana. SNI gene may be useful for improving wheat resistance against the a-
bove pathogenic fungi.
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PE, BT 10% ~30%, E£EMETHR/D
EaMREH LRREREFR AL 2NN,
R, B TFHREHR BEROPEMEEZ, B
FHERESE, B, REBARHNEARER, TR
NERKRERNIBEFERAELRNENEE
BB

H1 % AKX (antimicrobial peptide, AMP) HL.& ${ %1
TR ERBESSERA XXEREE
BUEREFEEEREERARBEURRKERA
WO HREAERBRE e, ENEENE
HERERATRZARMREREMEZ Y
B, B NHLEBK Rs-AFP2 2 W% b (Raphanus
sativus) T 1P 5> BB oW E R HUE AR, B 80 A
RAR, 81529 MNEERNES KA S M EER
BB . Rs-AFP2 38 i B 35 5 JF 71 40 i 8 i
HWEH A EEMNEHRURIBRAEREE
(ROS)Hm, ¥ FHAREEHERELRE, &
RIBURFEHEAMIE L, T B X4 ARESE R
GHIE A W o kS B B 5TE 9, Rs-AFP2
MEHEZHEYEEREEEMELZERK, X
NELRRE (KRB LEE R cerealis) , KRBAH
W (SLH 2 ¥ H , Rhizoctonia solani) KA HAE
( Fusarium graminearum ) . % 25 {8 X & B8 ( Pyreno-
phora tritici-repentis) . 5% #8 W ( Pyricularia oryzae) %
REKEMEER, BREHR, RXH Rs-AFP2
R THEFHEYBIRIEEER, W Rs-
AFP2 3 6 10 B X} Alterna riabrassicola ¥i 1 ¥
W' % Rs-AFP2 3£ B /I 3 5t UK B 4E 19 BI 4R
B Rs-AFP2 () 2 K 42 B 7 5% 2 IR K 78 X4 RS
B SRR

DREHEKSNI RASHEREDHSEH
—HESERERMNFTRGER, B EMH L
T R [ & 6 B % 8 @ ( Clavibacter michiganen-
sis) , A5 S B ( Fusarium solani) , E K /NBE W% &
( Bipolaris maydis) , # JL 3% JE 7% ( Colletotrichum lage-
narium) , K B 9% B8 ( Botrytis cinerea) ] B H 1'%,
SNI R G REDEWBET % SN RE DL EX
UHAGE BEEE, R, SN HRA L
Bl PREREAFLZERNHNERURENER
WEATEENABINRRZESERLRE,

FRANDREREPTEY SN 2 K%
BFEY AETZENREEA SN HEBERXS
SNl BEEEXBHEARFBIAES
ik RE . 4ifk it SN1 1 ReAFP2 1, #E47 4k 41

iR, & SN1 f1 Rs-AFP2 YW R B 4 #8 .F
BAESHLERKNMHE R, ERHAF K SN
ENENOER REALENIBETH EONA
Bho

1 #Me57E

1.1 &%

OHRERZM AP, RO 2Z%HE R0301 5]
BUILFERLA 20, FHREREWATERLH
ZBRHEYRIPHRER,

1.2 Fi%

1.2.1 DHEEREKERE SN FINKE RE
SNI %A mRNA FE5I(GU1373071) #3141 ( SN1-
F: 5'-ATGAAGTTATTTCTATTAACTC-3’; SN1-R: 5'-
TCAAGGGCATTTAGACTTGC-3"), #] i PLANTeasy
EAERRELEHRZE L RNA, K A Invitrogen 2
A% —4 cDNA S RIKF &M &% RNA RLE R AW
cDNA, EAiZ cDNA H# 4R F plus Taq B§ 3 1415 3
SNI BERSKBmGFF, ¥ HiE#EH pMD18-T H &k
(Takara) i) % 7T RE {if & 18] , ¥ 4k X 5 F B8 TOP10 J&&
SZAMM, BT E% PCR Mk AT RE, Dkt 3
A B 7 RE AT W 4 #

1.2.2 Rix#H&kpmag LINMFERM SN R
B4R BB DNA N B, 7 SNI 2 B B W 355 4 3
B0 BamH .EcoRI Bg )i &3, R 514 (51 SN1-BF ;
5'-CTA GGATCC atgaagttattictattaactc-3', 8 F R &)
B 514 BamHI B4 &4, SN1-EIR :5'-CAC GAATTC
agggeatttagactigee-3', HF T R B FF 51 4 EcoRI B 1)
fi ) #47 PCR ¥ 14, R J5 % f& 3] pMDI18-T £ Ik
%18 & BamHI EcoRI B {1 & B9 SNI 2 FH b [d]
# 4K pTSN1; ] BamHI1 EcoRI S EEY] SN1 H: (& & 4]
4K pTSNI DA RS Rk B ik pGEX-4T-1; F| F T4
H RS ¥ BamHI EcoRI XU EG ) 9 SNI H (R A B i
#: 3| BamHI, EcoRI 8§ V] 4 38 &) pGEX-4T-1 # 4K
EHEREEER GSTSNI WEBRELARIKE
pGST-SN1, ¥ 4L B X 7 #F 88 TOP10 R Z S M,
HITHE T PCR ik WF AW, ERFEROEA
EH R R & # pGST-SN1, F 4% pGST-SN1 i B
BB KB E BL21 (DE3) B2 AWM &, IS ST
BHAEANRIE,

1.2.3 pGSTSN1 EXBHERMEREZ Z2HK
P& R F B LB KK 52 % (& S0pg/ml
Amp) 3% % & EH E H pCGST-SN1 ) BL21 4 j,
0Dy, 58] 0.6 ~0.8 B, AT %-B-D-BifL 2K 3,
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B # (isopropyl-B-D-thiogalactoside , IPTG ) & 4 ik &
3 0. 1mmol/L 0. 5mmol/L . 1mmol/L, 8k £z % 3 4h,
# bR B 7E 8000r/min B.0» 10min, 3 L, il
0.1 555 K FAM PBS 28 rp il & B VLIE, 5ml 40 A
BFBMALEE(50mg/ml) 50wl %8 5 4L Smin,
WEAKBEAE BRPREHRM 10 KE, 85K
(30s-ON/10s-OFF, 20kHz ) % f# 30min, 120001/ min
B0 15min, &R 10l b 3& ¥ A1 5 5 B OF A9 ILRE
AZ{EPUH 2 x SDS-PAGE L # & s ik, % K 18
10min, B 10l #£47 SDS-B A B H B K (4% K%
JBE,12% 4y BEBE) Bk , AT B A R IR G R

1.24 SEGHEMSSL SERFSE MY
3RS B O MITE (LR ) A 3 AR
A1 & %k % 2 o (10mmol/L Tris-HCI, pH7. 8,
300mmol/L NaCl, 1mmol/L EDTA, 1% TritonX-100 Fi
Imol/L urea) J£ % 1 R, Z K E Smin, B.L», FE L
HHCWETIE, TBREAXEKERS R, 8
Wk IGH1E 4°C,12000r/min &.0> 10min, FFE
LR R T A S T UL 10 51K BURK) 3 % 22 b
# [ 50mmol/L Tris-HCl, pH7. 8, Smmol/L MgCl,,
2.5mmol/L  B-mercaptoethanol, 0.1% ( w/v )
Tween20,8mol/L Urea ], Z R & 1h, 3 8] 7 b 1§
$, 4°C,10000r/min Z.0> 20min, & L.

FLWR 1 O W T A B ) B buffer
(0.4mol/L  L-Arginine, 2mmol/L DTT, 0.5mol/L
NaCl,50mmol/L Tris-HCI,pHS8.0) , 3f RN ¥ it 8 ,4°C
& 24h,

BOHRERNE,HBSA(FFATR)ERE
MK, %A Lowy &V REN T EMEREARK
wHE
1.2.5 GhIMIEREFEHNE RAWRLAEKNH
B UMEB LR RN LR RO ERE
¥, 7E%A PDA iR EMIEFI(d =9em) PO K
BErhOEELATH(d=0.5ecm) , BALBHRE EK
REEMABTLER TR EREEREMNT O
H25CHBRER 2, FEFERE2 ~3cm
B, ¥ 4pumol/L & #f 49 GST-SNI & A ,Rs-AFP2,
GSTHASIMFRABIA2ALP REAXLS
ARBREHREE, T 25CoEE BT K 480 WE
MERE,

EH 5 %A GST-SN1 ZE [1#) PDA i £ 5%
75 5 ¥ buffer 5 PDA BFELEMABLBHEER
B ETSTHERFMEEER, WERSLEE
HEHMBHRER..

2 SBR55H

2.1 SNIMRESERREHENUE

it RT-PCR I B, M 545 % cDNA ¥ 1
PISNI R EKEEF (B 1), K & 267bp,
B BamHI EcoRl B§ V) By SNI #:[H b 6] £ {& pTSN1
it pGEX-4T-1 Z 4K f) ik DNA, Bl it BamHI EcoRI
BEUI4 pTSN1 #1 pGEX-4T-1 WHM H B, 8 %
b, BT % PCR KW, AT 47, &REH,
BREHED SV EFRNLKABFIIKER
267bp, 5 pGEX-4T-1 d GST 31 3's% B 5 MR &,
TR H 2 GST-SN1 i & BAHSRH A, B8
HEEREHNFS &7 R ERK 7K, &R
BRI 55 4k BL21 (DE3) 17 S &Kk,

1 2 H.O M

: u < 500bp
267bp P — ey _, ()15,
~—200bp

1 SNI BERMILFI QT HMEY
Fig.1 Amplification product of coding sequence
of potato SNI gene
1.2:SNI %3751 :M:100bp DNA 4+-F B 47id;
#i k18 SN1 Y
1 and 2 : Coding sequence of potato SN/ gene;M:100bp DNA ladder;

Arrow indicates the amplification product of SN/ ORF

2.2 SN1 EAHESREABRARGKEH

it SDS-PAGE #: il GST-SN1 & B AWM E
E. R WA 2 B, 2 0. lmmol/L 0. 5Smmol/L,
1mmol/L IPTG % % 4h 5, & 4 GST-SN1 ) E. coli
BL21 BEHWIE T A 1 &4 35. 6kD fy GST-SNI
BAXREAH, LEBRTWEZEOREH, §FH
pGEX-4T-1 X BB 5 ¥ LW A 1 &4 26kD &
GST Z& (& &4 , JE B GST-SN1 3 (K 78 K 1 4T 7 48
BRIk RE T £k,

HEBRETEREER . BLO. B0, SR aKAR
FRE VL, B L0 U O 8% V% 1 0 T ¥ buffer B
F4AC Kt 24h Lk, B0, BUE 7 W17 SDS-
PAGE Kl , 5 %W, H )58 GST-SN1 hai &
BEA(E2%8%HE ),
2.3 SN1BESMAEEZM

AL ELUE M B R Y, Rs-AFP2 T L)
ABEUEH FHERENELZE K"  FEEAE
REQM T H L% M5 Rs-AFP2 B /N E,
KO SNI MRBLEHE FHREREHZERKD
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EEREgS- -
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2 SDS-PAGE BIIMAER
GST-SN1 i SRIXMAUER
Fig.2 SDS-PAGE analysis of GST-SN1
protein expressed and refolded
1.2:4 %1% 0. Smmol/L IPTG #% 56 PGST-SN1 5t 0l %1 +
WH:3 4.9 515 1mmol/L IPTC ¥ %9 PGST-SNI St i iE A1 - 7F
#3565 % 0. Immol/L IPTC # % i) PGST-SNI 35 Wit b fu | %
#;7: 1mmol/L IPTG i% 5 B pGEX-4T-1 S5 #%  #% %:8: K 1 difk
By E A A GST-SNI M Z (i 2 FRA7ME #i L 7 GST-SN1
1,2 : Precipitation and supernatant of pGST-SN1 culture after induc-
tion with 0. Smmol/L’IPTG, respectively;3,4 ; Precipitation and superna-
tant of pGST-SN1 culture after induction with Immol/L IPTG respective-
ly;5,6 : Precipitation and supernatant of pGST-SN1 culture after induetion
with 0. 1mmol/L IPTG, respectively;7: Supernatant of pGEX-4T-1 cul-
ture after induction with 1mmol/L IPTG ;8 ; Refolded GST-SN1 protein.

Arrow indicates recombinant protein GST-SN1

MEHRURENETRER TR MM ARS,
HET SN1 5 Re-AFP2 MR A4 B H FRGHRE
BLEROMESR, ER4H(E3A-B) ,4pmol/
L &5 ¥ # GST-SN1 5 GST-Rs-AFP2 ¥y 0] B & 4
FRHMEZER, M GSTH R4 B . FFGMR
HWLAEKEAMEI/ER, W8 SN1 5 Rs-AFP2 —
BoUREMHEHELER. AMETBEMEE
F , 1 Rs-AFP2 ML ,SNI KRB LB EHLEKH
0004 FH O SR, %o - SO 5% A 0 0 0 R R S5 (1B
3A-B),

3 SNI Rs-AFP2 WA B ZHE(A)
MEFRBAE(B)#LEKNNHEER
Fig.3 Inhibitory activity of SN1 and Rs-AFP2 towards
R. cerealis( A) and Bipolaris sorokiniana(B)
1.5 #£6 4pmol/L GST-SN1 [ ;
2.5 #E# 4umol/L GST-Rs-AFP2; 3.GST

FEfnA GST-SN1 i) PDA M Ff % F MRS 4
BRE g, M 48h BB RAEK (H
4-A) ;W76 PDA % E W& ALE®H L (A
4-B) , B SN1 B H B BB K, # — 25 UE B3 SN
% /I8 2 SO B8 B A M A

4 SNIMRALEERXNNHER
Fig.4 Effect of purified potato SN1 on the germination
of R. cerealis sclerotia
A FEHEIN 4pmol/L GST-SN1 ) PDA i35 % H B F
48h (A RERT K ;B X B PDA ERBME R

A:R. cerealis sclerotia did not germinate at PDA medium plus
4umol/L SN1 at 48h after inoculation ; B: the sclerotia germinated
at PDA plus PBS medium at 48h after inoculation

3 itig

BEES FAEY Y MYEATHEORE, REM
NMAREARRAD ML, hTRUUBXLEHE
HEATHEYERNIREMN LONAEL, BT
W EEHEARA LB, FHERKBITETE
AR BIREANREEEASBE bk, #
T A 9 33 6 B0 50 8 7 1 B 400 8 0

ARBHME L EREOBELER ARRR
BTOHREHERK SNl MIRIBFF, HWET GST-
SNl EAEAMERABEE FELEXRBHE
PSRN ERE, /A GST-SN) BEAEAGXERE
BEGEFUBRKEREE, WEARDIRE, &
FRENEERRRETEARANRR=YERE
LERAERES HTUARKEREENED
BAEE W, AXCRA%R BROBEETE
ERESA M, B Hb R i GST-SN1 B3| &
HOATHAFEENMERR,

AMIEI R R LM, 5 Rs-AFP2 M), SNI
HAEEAMASLEE TREMAYERREE
MIMEER, KRR KB ERMAREES
WKW E .S Rs-AFP2 ML, SN1 W R A 2B EE
ERMMEEREM R, H SN BT Me X LEE
BB R, SRULH SN A[fER 1 e R
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