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Abstract: In this study, we used quantitative reverse transcription-PCR to analyze the expression level of
PnPR1, a pathogenesis-related protein gene of Panax notoginseng. In addition, the overexpression vector
of pCAMBIA2300s-PnPR1 was constructed and then introduced into tobacco (Nicotiana tabacum) with
Agrobacterium tumefaciens mediated method. The results showed that: (1) the methyl jasmonate pre-
treatment of P. notoginseng roots greatly up-regulated the PnPR1 expression during Fusarium solani in-
fection. (2) The expression level of PnPR1 gene was induced by the treatment of four signal molecules
(methyl jasmonate, ethephon, salicylic acid, and hydrogen peroxide) to varying degrees. The expression
of PnPR1 was down-regulated by three kinds of signal molecule inhibitors. (3) PnPR1 was stably ex-

pressed in T, transgenic tobacco, and the resistance of transgenic tobacco lines to F. solani was signifi-
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cantly improved. In conclusion, the PnPR1 gene responds to the infection of F. solani at transcription

level and was induced by signal molecules such as methyl jasmonate. Overexpression of PnPR1 in tobacco

lines enhanced the resistance to F. solani, indicating that PnPR1 is a disease-resistance gene involved in

the defense responses of P. notoginseng to F. solani.

Key words: Panax notoginseng (Burk) F. H. Chen; pathogensis-related protein; overexpression; resist-

ance; Fusarium solani
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Table 1 Primer sequences list

5| ¥ 4 FX Primer name 31 ¥ % % Primer sequence(5'—>3") 5% H & Primer function
PnPR1-qF AACCTTGCCTATGGCTTCCC

SEI9EEE i PCR
Primers used for qRT-PCR

PnPR1-qR TGTTACACCTCGCCCTACCG
PnACT 2-qF TCCAAGGGTGAATATGATGAATCG W5 IE
PrACT 2-qR AACCTCTCCAAAGAGAATTTCTGAGT Reference gene
NtACT-qF TCCCATTGAGCATGGAATAGTAAGC e
NtACT-qF TACATGGCAGGTACATTGAAAGTCT Reference gene

PnPR1-ORF-F

PnPR1-ORF-R

CTTGTTCTATAAATAATCTTCATTGC

ATATGGATGAGAATTGTGTAAAAAG

T B 152 HE v B 51 40

Primers for ORF amplification
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. *ok
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AT LR
Relative expression level

CK 4 I 12 I 24 I 48 72
e [a]
Inoculation time/h
X R TR DK AL BLUG R R SE SR I  = ks x x RN G
X BEOHT L 22 53 4l 2 3 (P <<0. 01D
1 MRS SR I WG PnPR1 R IKKF
CK. Panax notoginseng without inoculation of Fusarium solani
after sterile water pretreatment; * * represent significant
difference compared with CK(P<C0.01)
Fig. 1 Expression level of PnRP1 after inoculation

of Fusarium solani
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Bl 2 AFES5 TS PrRP1 HF R KKK
CK. Panax notoginseng pretreated with sterile water.
The same as below. * * represent significant difference
compared with CK (P<Z0.01)
Fig. 2 PnRP1 gene expression level after treatment with

different signal molecules
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% 0.16; FAEHL . DDTC 4B 5 , PaPR1 3[R 1E =
O %5 A 28 AOAA
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1.6
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1.2}
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02F ek
, _[a .
CK 4 24 48
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AR L&
Relative expression level

significant difference (P<C0.01) compared with CK
Fig.3 Expression level of PnRP1 gene after treatment
with AOAA, PCA, and DDTC
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TERIK .
2.6 HERMEEXMEEIENRMYE

Pk I b Rk AR 1 4 AN IR bR R (PL-
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Fig.4 PCR detection of PnPR1 transgenic tobacco
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Fig. 6 Resistance analysis of T, generation PnPR1 transgenic tobacco lines
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Fig.5 Transcription level of PaPR1 in transgenic tobacco
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