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Background
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Tomato spotted wilt virus (TSWV)
• Worldwide distribution
• Causes severe economic losses in crops
• Emerging threats to tobacco yield in China
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• Utility of natural resistance genes is an attractive approach

Thrips:
small size, rapid 
developmental time, high 
reproductive rate and 
development of insecticide 
resistance

TSWV is exclusively transmitted by thrips
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Sw-5b in tomato and Tsw in pepper
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N. alata

Polalta

Nicotiana alata, complete resistance to TSWV ( RTSW)

Opoka .,1969;
Gajos., 1981; 
Gajos., 1987

20
18

_A
P

48
_H

ua
ng

C
ha

ng
ju

n.
pd

f
C

on
gr

es
s2

01
8 

- 
D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed

 b
y 

C
O

R
E

S
T

A



Gene-for-gene Model (R-Avr)

Avr

Avr

Plant Cell

R

Hypersensitive 
Response (HR)

AE

TMV p50

TMV Replicase p183
Helicase p50

Movement Coat
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Avr

Avr

Plant Cell

RTSW

Hypersensitive 
Response (HR)

RdRp, NSm, Gn, Gc NSs, N
?

1 whether RTSW mediated resistance is a typical R gene resistance?

2 Which gene plays as an Avr factor against RTSW?
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Results
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1 Tobacco RTSW confers resistance to TSWV by a 
hypersensitive response (HR) manner

Susceptible

Resistance
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HR marker genes are specifically and dramatically elicited
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2  Identification of elicitor of RTSW-based resistance 
to TSWV
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Only the construct expressing NSm
elicited necrotic local lesions and 
induced H2O2 burst in RTSW-harboring 
tobacco
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NSm protein is an elicitor of expression of HR marker gene

20
18

_A
P

48
_H

ua
ng

C
ha

ng
ju

n.
pd

f
C

on
gr

es
s2

01
8 

- 
D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed

 b
y 

C
O

R
E

S
T

A



TSWV NSm elicits HR in a PVX expression assay against RTSW
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PVX-NSm elicits HR type cell death to prevent systemic 
infection and result in virus arrest in inoculation leaf

NSm protein is an elicitor of RTSW-based resistance to TSWV
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NSm = Movement protein

NSm = Avr factor

?

Li et al., 2009; 
Lewandowski and Adkins, 2005
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3  The relationship of function of NSm for induction 
of HR and its movement

Li et al., 2009; 
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None of the mutant NSm proteins was able to target PD
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NSm mutants kept the ability of HR elicitation in tobacco 
leaves in the presence of RTSW as wild-type

Function of NSm to target PD and to traffic between cells is 
uncoupled from its function to trigger RTSW-mediated HR.
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4 Establishment of an Avr-gene-based diagnosis

R

S
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Summary

• NSm is Avr of RTSW in the TSWV

• The HR-triggering function of NSm is independent of 
its movement function

• An Avr-gene-based diagnosis in context of RTSW was 
established to develop a rapid method for disease 
resistance determination.

20
18

_A
P

48
_H

ua
ng

C
ha

ng
ju

n.
pd

f
C

on
gr

es
s2

01
8 

- 
D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed

 b
y 

C
O

R
E

S
T

A



Acknowledgement 

Dr. Xiaorong Tao    NJAU

Collaborator

Group member

Dr. Yong Liu
Dr. Cheng Yuan
Dr. Jianmin Zeng
Dr. Zhijun Tong
Dr. Bingguang Xiao
Ms. Haiqin Yu

Funding sponsor

NSF of China

Yunnan Applied Basic Research 
Project

Key Project of Yunnan Tobacco 

Company

20
18

_A
P

48
_H

ua
ng

C
ha

ng
ju

n.
pd

f
C

on
gr

es
s2

01
8 

- 
D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed

 b
y 

C
O

R
E

S
T

A



Thank you for your attention!
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