
Func%onal	  avrA	  gene	  in	  Ralstonia	  
solanacearum	  can	  elicit	  a	  cross	  

protec%on	  reac%on	  in	  mechanically	  
transmi6ed	  bacterial	  wilt	  	   
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Bacterial wilt of tobacco in the 
 Southeastern US. 

Carolinas 
Economically important 

Georgia and 
Florida 

Rarely occurs on 
tobacco 

(common on 
tomato in tobacco-

growing areas) 
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Gene-for-gene concept and the role of 
a fuctional avrA gene in bacterial wilt 

If the host carries a host resistance gene 
(R) which corresponds to a pathogen 
avirulence gene (avr) a resistance reaction 
occurs, i.e. there is no disease 
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Do all R. solanacearum isolates within the USA 
posesses an  avrA gene?  

100-bp 

800	  
1000	  

AW1 
R. solanacearum isolates 

1 2 3 4 5 6 7 

A.	  Roberson	  et	  al.	  
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 Pathogenicity tests on tobacco and tomato	  	  

804-bp 
984-bp + 

+ 

+ 

Size of avrA Tobacco Tomato 

Pathogenicity 

- 
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RR/Rr 

Tobacco plant cell 

Plant defenses activated,  
Therefore no disease 
symptoms	  

Georgia:	  

Avr 804 bp	  
R. solanacearum	  

A.	  Roberson	  et	  al.	  
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RR/Rr 

Tobacco plant cell 

Plant defenses are not 
activated,  
Therefore disease occur	  

North and South Carolina:	  

Avr 984 bp	  
R. solanacearum	  
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RR/Rr 

Tobacco plant cell 

Plant defenses activated,  
Therefore no disease 
symptoms ?	  

Objective	  

Avr 804 bp 1 x 108 Genetic variation ? 	  
R. solanacearum	  

Avr 984 bp 2 x 106 Genetic variation ? 	  
R. solanacearum	  

Evaluate the ability of R. 
solanacearum 804 bp to elicit a 
cross protection Rx to R. 
solanacearum 984 bp in tobacco 
stem tissue 
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R.	  solancearum	  SC	  10	  -‐	  984	  bp	   R.	  solanacearum	  SC	  11,	  SC	  12,	  RSO	  85-‐1	  –	  804	  bp	  
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B SC 10

J SC 10 + SC 11

H SC 10 + SC 12

F SC 10 + RSO 85-1

CORESTA	  2010	  
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SC	  10	   NC	  132	  
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SC	  10	  +	  SC	  11	  

SC	  10	  +	  SC	  12	  
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Treatments	  
1.  SC10	  –	  Tobacco	  isolate	  –	  984	  bp	  
2.  SC	  06	  –	  Tobacco	  isolate	  –	  984	  bp	  
3.  Y3	  –	  Tobacco	  isolate	  –	  984	  bp	  
4.  SC	  11	  –	  Tomato	  isolate	  -‐	  804	  bp	  
5.  SC	  12	  -‐	  Tomato	  isolate	  -‐	  804	  bp	  
6.  SC	  14	  -‐	  Tomato	  isolate	  -‐	  804	  bp	  
7.  AW1	  -‐-‐	  Tomato	  isolate	  -‐	  804	  bp	  
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B SC 10

J SC 10 + SC11
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F SC10 +AW1

Ñ SC10 + SC14

R.	  solancearum	  SC	  10	  -‐	  984	  bp	   R.	  solanacearum	  SC	  11,	  SC	  12,	  SC	  14,	  AW1	  	  –	  804	  
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R.	  solancearum	  SC	  10	  -‐	  984	  bp	   R.	  solanacearum	  SC	  11,	  SC	  12,	  SC	  14,	  AW1	  	  –	  804	  
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B SC 06

J SC 06 + SC 11

H SC 06 SC 12

F SC 06 + AW1

Ñ SC 06 + SC 14
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R.	  solancearum	  SC	  10	  -‐	  984	  bp	   R.	  solanacearum	  SC	  11,	  SC	  12,	  SC	  14,	  AW1	  	  –	  804	  
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Pathogenic	  strain	  	  984	  bp	  

Check	   SC	  10	   SC	  06	   Y3	  

Check	   0	   51.4	  a	   53.5	  a	   45.7	  a	  

Pa
th
og
en

ic
	  s
tr
ai
n	  

80
4	  
bp

	  

+	  SC	  11	   0	   17.4	  cde	   2.8	  fg	   11	  def	  

+	  SC	  12	   0	   32.2	  b	   0	  g	   14.6	  de	  

+	  AW1	   0	   24.6	  bc	   20	  cd	   9.8	  ef	  

+	  SC	  14	   0	   14.6	  de	   0	  g	   13.3	  de	  

AUDPC	  2010	   20
12

_T
W

C
82

_F
or

tn
um

.p
df

T
W

C
20

12
(4

5)
 -

 D
oc

um
en

t n
ot

 p
ee

r-
re

vi
ew

ed



Pathogenic	  strain	  	  984	  bp	  

Check	   SC	  10	   SC	  06	   Y3	  

Check	   0	   86.6	  a	   82.7	  a	   46.8	  b	  

Pa
th
og
en

ic
	  s
tr
ai
n	  

80
4	  
bp

	  

+	  SC	  11	   0	   16.65	  c	   0	  d	   0	  d	  

+	  SC	  12	   0	   55.0	  b	   9.6	  cd	   12	  cd	  

+	  AW1	   0	   11.6	  cd	   0	  d	   0	  d	  

+	  SC	  14	   0	   7.8	  cd	   0	  d	   0	  d	  

AUDPC	  2011	   20
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Summary	  
•  R.	  solancearum	  with	  a	  func%onal	  avrA	  gene	  

applied	  with	  a	  pathogenic	  strain	  of	  R.	  
solanacearum	  can	  block	  bacterial	  wilt	  (stem	  
infec%on)	  

•  R.	  solanacearum	  with	  a	  func%onal	  avrA	  gene	  
produced	  localized	  necrosis	  but	  was	  arrested	  
close	  to	  the	  point	  of	  inocula%on	  	  

•  R.	  solanacearum	  (avr-‐804)	  induced	  cross	  
protec%on	  varied	  across	  pathogenic	  (avr-‐984)	  
and	  avirulent	  	  strains	  (avr-‐804)	  	  
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