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Resistance of radish antimicrobial peptide gene Rs to Sclerotinia sclerotiorum
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Abstract; In order to analysis resistant ability of Rs to Sclerotinia sclerotiorum, Rs was artificial synthesized
and combined with a rice o — Amylase signal peptide 0 Amy3SP which can cargo proteins to plastids and intercellu-
lar space of plant cells to construct plant expression vector 35S — SP — Rs and 35S — SP — GFP. Gene gun bombard-
ment onion experiment showed that fluorescent signal of GFP existed in the extracellular matrix between cell wall
and membrane. This result illustrated that GFP was effectively transported as cargo into extracellular matrix under
the guide of 35S and aAmy3SP. Rs gene was introduced into Arabidopsis via Agrobacterium tumefaciens — mediated
transformation. 35 positive p35S — SP — Rs transgenic plantlets were obtained by PCR assay and kanamycin selec-
tion. Relative expression level of Rs in transgenic Arabidopsis was much higher than that of WT lines as detected by
qRT — PCR with normal growth and development. Disease resistance identification showed that Rs transgenic plants
had higher resistance to S. Sclerotiorum than non — transgenic plants. This study showed that the presence of high a-
mount of antimicrobial peptide Rs in extracellular matrix could reduce cytotoxicity and enhance resistance of plants
to S. sclerotiorum by significantly inhibiting extension of fungal hyphae.
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Fig.1 Structure diagram of plant expression vector p35S —SP — Rs and p35S — SP — GFP
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JIK «Amy3SP FFHI Y T A1 AR, L 1.2, 1 %3t
5149174 Rs -1 Rs =2 SP -1 SP -2 #f47 PCR
P3G, 1% BrBE W GE I A UKR: DU 7 B 25 L, an 181 2
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Note: A;PCR detection of Rs gene;
B:PCR detection of signal peptide « Amy3SP
M:DNA marker;A:Lane 1 -2, Rs gene;
B:Lane 1 -4, signal peptide aAmy3SP
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Fig.2 Agarose gel electrophoresis
analysis of Rs gene and cAmy3SP
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Note: A ; Restriction results of p35S — SP — GFP; B:Restriction results
of p35S —SP — Rs; M:DNA marker; Lane 1:plant expression vector;
Lane 2 ; Products of plant expression vector
digested by restriction enzyme
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Fig.3 Double enzyme detection of plant expression
vector p35S - SP - Rs and p35S - SP - GFP
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TE: A SOCIHIE ; B EOGEIE ; C: S5 18I 3 W Sk 4878 1070 (L2 40 155 40 B =2 1] 194 200 A ] B e 3
Note; A : Fluorescence field; B:Bright field; C:Fusion field of fluorescence and bright.
The arrow indicates intercellular space between cell membrane and cell wall
B4 BEREFLTFERKEUE GFP B RIA

Fig.4 Transient expression of GFP gene by gun bombardment of onion skin
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TE:M:DNA marker; 1 ~5: FFIUAR A ;6 : BORL BH X0 it
Note: M :DNA marker;Lane 1 -5 :transgenic Arabidopsis;
Lane 6 ; positive control

B S Rs HERMETTEKE PCR &M

Fig.5 PCR detection progeny of Rs transgenic Arabidopsis
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PRA T H A EE A kK2 WT AR R 1Y 17 ~ 74
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4.0
3.5 1

3.0 1

2.5

2.0 1

1.51

1.01

0.54 I
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WT T4 1 T4-3 T4-4
TE:WT B AERIMIR T4 - 1, T4 -2, T4 -3, T4 -4 Rs JILIN UL
TFRERR Ty (4 DEEEHRR . L Actin SER Y FIERAE NS
Note: WT;wild type Arabidopsis; T4 —1,T4 -2,T4 -3,

T4 —4: 4 homozygous T, lines of transgenic Arabidopsis.

7 Actin F 4+
Ration to Actin/%

Actin gene expression level as reference

6 FEEBIEITEKRT Ry BEEHRAKFEN
Fig.6 Detection Rs gene expression
level in transgenic Arabidopsis
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AR AT IR A B IR, et B 2 B0 ™
(El7A B), $zFf 48h J5 , WT i g B 1 FH 1 4 B
B R, B HGEM R S X (& TD) , Rs Fe R
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LR R IR B ACRES S Rs Fe R g o7
PR SR AP & i . BT D BRIk
Rs HATRIFIIE AP o

{E:A,C:p35S - SP - Rs FeH UM I FHYE MR 5B, D WT It A
Note: A, C: Leaves of transgenic Arabidopsis;
B,D:Leaves of WT Arabidopsis

&7 ?Hﬁﬂ%%l*ﬁﬁ?ﬁ*l’fyrém AR
Fig.7 Results of transgenic Arabidopsis inoculated
with Sclerotinia sclerotiorum
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I DYURIK Rs F 2] T RER R 2219 B

x1 EMEAEREDRFERERREREZMESHT
Table 1 Significant analysis of lesion size at different time points
after inoculation with S. sclerotiorum mycelia

ok W5 BE I B4 (B em?® Average lesion size 5% B2 K
Material 24h 36h 48h 60h 5% significance level
wT 0.123 4 0.529 6 0.879 4 1.171 2 a
35s —-SP - Rs 0.046 8 0.076 9 0.448 3 0.4552 b

1.4 1
1.2 —WT
— 355-SP-Rs
N§ 1.0 4
%E 0.8
R e o
£gos
()
= 0.4 A
0.2 1
0 . ; :
24 36 48 60

ZAETE]  Inoculation time/h
B8 MEFHmRHY Bk

Fig.8 Development of lesion size on Arabidopsis leaves
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H (Helotiales ) , #% #% 7 £} ( Sclerotniaceae ) , &% L &
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BRI ELAE o AT ST 2 A 55 o
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