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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin
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5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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• Oligogalacturonides (OGs) DAMPs 
activate immunity against aphid 
colonization

• Aphids deposit the Mp10 effector in the 
cytoplasm of plant cells during probing

• Aphid effector Mp10 suppresses PTI via 
mis-localization of PRR receptors

• Elicitor-active OGs are suppressed in 
aphid-infested leaves
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1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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CONCLUSIONS

Aphids curtail the impact of feeding damage by limiting oligogalacturonide 
release and suppressing cell wall associated immunity
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin

v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs

Single leaf fecundity
assay in Col-0

Exp 1

**

Exp 2

**
160

120

80

40A
ph

id
 c

ol
on

y 
si

ze

OGH2O
(c) 

Exp 1 Exp 2

150

50

100

*** **

A
ph

id
 c

ol
on

y 
si

ze

β-estradiolDMSO
(e) 

30

25

20

N
ym

ph
s 

pe
r a

ph
id

pPR1:OGMCol-0

Exp 1 Exp 2

** *

(f) 

UBQ5
OGM

Co
l-0
XV
E:
OG
M

pP
R1
:O
GM

(d) 

7 dpi
9 dpi
11 dpi 

Infestation
(one nymph)

Scoring
(nymphs)

(b) 

W
ho

le
 p

la
nt

fe
cu

nd
ity

 a
ss

ayScoring
(colony size)

72 hpi 10 dpi 

Infiltration
(H, O, D, β) 

Infestation
(one adult)

(a) 

Si
ng

le
 le

af
fe

cu
nd

ity
 a

ss
ay

Single leaf fecundity
assay in XVE:OGM

Whole plant 
fecundity assay

pXVE OGM

β-estradiol

OGs

pPR1 OGM

Aphid

OGM = OG machine

2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin

v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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mis-localization of PRR receptors

• Elicitor-active OGs are suppressed in 
aphid-infested leaves
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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CONCLUSIONS

Aphids curtail the impact of feeding damage by limiting oligogalacturonide 
release and suppressing cell wall associated immunity
Matteo Gravino1, Daniela Pontiggia2, Sam T Mugford1, Joshua Joyce1, Claire Drurey1, David 
Prince1, Felice Cervone2, Giulia De Lorenzo2 and Saskia A. Hogenhout1
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin

v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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CONCLUSIONS

Aphids curtail the impact of feeding damage by limiting oligogalacturonide 
release and suppressing cell wall associated immunity
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin

v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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• Aphids deposit the Mp10 effector in the 
cytoplasm of plant cells during probing
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin

v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis

6 < n < 15

III. Incubation
(ChA solution)

IV. Detection
(HPAEC-PAD)

16 h

Infestation
(two adults) 

Leaf strips
preparation

I. Infestation
(two adults) 

II. Leaf strips
preparation

Infestation
(two adults) 

I. Control
(empty cage) 

Infestation
(two adults) 

I. Control
(no cage) 

D
et

ec
to

r r
es

po
ns

e 
(n

C
)

Time (min)
20 21 22 23 24 25 26 27 28

30
15

0

20
10

20
10

20
10

N
o

E
m

pty
A

phids S
tandard
O

G
s

C
ontrol cage

6 7 8 9 10 13 15
OG polymerization degree (DP)

11

15

10

5

Pe
ak

 a
re

a 
(n

C
 m

in
)

to
ta

l O
G

s 
(D

P6
-1

5)

(d)

15

12

9

6

Time (h)

Pe
ak

 a
re

a 
(n

C
 m

in
)

to
ta

l O
G

s 
(D

P6
-1

5)

6

Control (no cage) Control (empty cage) Aphids

ns

**

7 9
Time (d)

ns

*

**

Control (empty cage) Aphids

15

10

5

Pe
ak

 a
re

a 
(n

C
 m

in
)

to
ta

l O
G

s 
(D

P6
-1

5)

(d)

15

12

9

6

Time (h)

Pe
ak

 a
re

a 
(n

C
 m

in
)

to
ta

l O
G

s 
(D

P6
-1

5)

6

Control (no cage) Control (empty cage) Aphids

ns

**

7 9
Time (d)

ns

*

**

Control (empty cage) Aphids Acknowledgments

We thank Cyril Zipfel (The Sainsbury Laboratory, Norwich Research
Park, Norwich, UK) for the bak1-5 bkk1-1 seeds and Jen Sheen
(Department of Molecular Biology, Massachusetts General Hospital,
Department of Genetics, Harvard Medical School, Boston, MA, US) for
the cpk5 cpk6 cpk11 seeds. We are grateful to the John Innes Centre
(JIC) Horticultural Services, the JIC Entomology Facility, and the JIC
Bioimaging Platform for their support and expertise. This work was
funded by the Biotechnology and Biological Sciences Research Council
(BBSRC) grants (Grant nos: BB/R009481/1, BB/V008544/1,
BBS/E/J/000PR9795, BBS/E/J/000PR9796 and BBS/E/J/000PR9797)
and the John Innes Foundation. Additional support was received from
Sapienza University "Progetti di Avvio alla Ricerca 2016" (Project no:
AR21615506343970), EMBO Short-Term Fellowship (ASTF no: 477-
2016) and PRIN 2017 (Grant no: 2017ZBBYNC). Note: figures created
with BioRender.com are in panels ii, 5, and conclusions.

References
Bass C, Puinean AM, Zimmer CT, Denholm I, Field LM, Foster SP,

Gutbrod O, Nauen R, Slater R, Williamson MS. 2014. The 
evolution of insecticide resistance in the peach potato aphid, 
Myzus persicae. Biochem Mol Biol 51: 41-51.

Bos JI, Prince D, Pitino M, Maffei ME, Win J, Hogenhout SA. 
2010. A functional genomics approach identifies candidate 
effectors from the aphid species Myzus persicae (green peach 
aphid). PLoS Genetics 6(11): e1001216. 

Mugford ST, Barclay E, Drurey C, Findlay KC, Hogenhout SA. 
2016. An immuno-suppressive aphid saliva protein is delivered 
into the cytosol of plant mesophyll cells during feeding. Mol Plant 
Microbe Interact 29(11): 854-861. 

Silva-Sanzana C, Celiz-Balboa J, Garzo E, Marcus SE, Parra-
Rojas JP, Rojas B, Olmedo P, Rubilar MA, 
Rios I, Chorbadjian RA, Fereres A, Knox P, Saez-
Aguayo S, Blanco-Herrera F. 2019. Pectin methylesterases
modulate plant homogalacturonan status in defenses against the 
aphid Myzus persicae. Plant Cell 31(8): 1913-1929.

Deshoux M, Monsion B, Pichon E, Jiménez J, Moreno A, Cayrol
B, Thébaud G, Mugford ST, Hogenhout SA, Blanc S, Fereres
A, Uzest M. 2022. Role of acrostyle cuticular proteins in the 
retention of an aphid salivary effector. Int J Mol Sci 
23(23):15337.

• Oligogalacturonides (OGs) DAMPs 
activate immunity against aphid 
colonization

• Aphids deposit the Mp10 effector in the 
cytoplasm of plant cells during probing

• Aphid effector Mp10 suppresses PTI via 
mis-localization of PRR receptors

• Elicitor-active OGs are suppressed in 
aphid-infested leaves

Inducibile promoter Mp10

dexamethasoneSingle leaf fecundity
assay in Col-0

Exp 1

**

Exp 2

**
160

120

80

40A
ph

id
 c

ol
on

y 
si

ze

OGH2O
(c) 

Exp 1 Exp 2

150

50

100

*** **

A
ph

id
 c

ol
on

y 
si

ze

β-estradiolDMSO
(e) 

30

25

20

N
ym

ph
s 

pe
r a

ph
id

pPR1:OGMCol-0

Exp 1 Exp 2

** *

(f) 

UBQ5
OGM

Co
l-0
XV
E:
OG
M

pP
R1
:O
GM

(d) 

7 dpi
9 dpi
11 dpi 

Infestation
(one nymph)

Scoring
(nymphs)

(b) 

W
ho

le
 p

la
nt

fe
cu

nd
ity

 a
ss

ayScoring
(colony size)

72 hpi 10 dpi 

Infiltration
(H, O, D, β) 

Infestation
(one adult)

(a) 

Si
ng

le
 le

af
fe

cu
nd

ity
 a

ss
ay

Single leaf fecundity
assay in XVE:OGM

Whole plant 
fecundity assay

Single leaf fecundity
assay in Col-0

Exp 1

**

Exp 2

**
160

120

80

40A
ph

id
 c

ol
on

y 
si

ze

OGH2O
(c) 

Exp 1 Exp 2

150

50

100

*** **

A
ph

id
 c

ol
on

y 
si

ze

β-estradiolDMSO
(e) 

30

25

20

N
ym

ph
s 

pe
r a

ph
id

pPR1:OGMCol-0

Exp 1 Exp 2

** *

(f) 

UBQ5
OGM

Co
l-0
XV
E:
OG
M

pP
R1
:O
GM

(d) 

7 dpi
9 dpi
11 dpi 

Infestation
(one nymph)

Scoring
(nymphs)

(b) 

W
ho

le
 p

la
nt

fe
cu

nd
ity

 a
ss

ayScoring
(colony size)

72 hpi 10 dpi 

Infiltration
(H, O, D, β) 

Infestation
(one adult)

(a) 

Si
ng

le
 le

af
fe

cu
nd

ity
 a

ss
ay

Single leaf fecundity
assay in XVE:OGM

Whole plant 
fecundity assay

Single leaf fecundity
assay in Col-0

Exp 1

**

Exp 2

**
160

120

80

40A
ph

id
 c

ol
on

y 
si

ze

OGH2O
(c) 

Exp 1 Exp 2

150

50

100

*** **

A
ph

id
 c

ol
on

y 
si

ze

β-estradiolDMSO
(e) 

30

25

20

N
ym

ph
s 

pe
r a

ph
id

pPR1:OGMCol-0

Exp 1 Exp 2

** *

(f) 

UBQ5
OGM

Co
l-0
XV
E:
OG
M

pP
R1
:O
GM

(d) 

7 dpi
9 dpi
11 dpi 

Infestation
(one nymph)

Scoring
(nymphs)

(b) 

W
ho

le
 p

la
nt

fe
cu

nd
ity

 a
ss

ayScoring
(colony size)

72 hpi 10 dpi 

Infiltration
(H, O, D, β) 

Infestation
(one adult)

(a) 

Si
ng

le
 le

af
fe

cu
nd

ity
 a

ss
ay

Single leaf fecundity
assay in XVE:OGM

Whole plant 
fecundity assay

Single leaf fecundity
assay in Col-0

Exp 1

**

Exp 2

**
160

120

80

40A
ph

id
 c

ol
on

y 
si

ze

OGH2O
(c) 

Exp 1 Exp 2

150

50

100

*** **

A
ph

id
 c

ol
on

y 
si

ze

β-estradiolDMSO
(e) 

30

25

20

N
ym

ph
s 

pe
r a

ph
id

pPR1:OGMCol-0

Exp 1 Exp 2

** *

(f) 

UBQ5
OGM

Co
l-0
XV
E:
OG
M

pP
R1
:O
GM

(d) 

7 dpi
9 dpi
11 dpi 

Infestation
(one nymph)

Scoring
(nymphs)

(b) 

W
ho

le
 p

la
nt

fe
cu

nd
ity

 a
ss

ayScoring
(colony size)

72 hpi 10 dpi 

Infiltration
(H, O, D, β) 

Infestation
(one adult)

(a) 
Si

ng
le

 le
af

fe
cu

nd
ity

 a
ss

ay

Single leaf fecundity
assay in XVE:OGM

Whole plant 
fecundity assay

Col-
0
ba

k1
-5 

bk
k1

-1

BKK1
UBQ5

(a)

Col-
0
cp

k5
 cp

k6

cp
k5

 cp
k6

 cp
k1

1

CPK5
CPK6
CPK11
UBQ5

(c)

GRP3-O
E 16

-4

Col-
0

GRP3-RFP
UBQ5

Col-
0
grp

3

GRP3
UBQ5

(e)

A
ph

id
 c

ol
on

y 
si

ze

OGH2OExp 21

50

100

150

(b)

Col-
0

ba
k1

-5 
bk

k1
-1

ns

***
***

ns

A
ph

id
 c

ol
on

y 
si

ze

40

80

120

160

OGH2OExp 21

(d)

Col-
0

cp
k5

 cp
k6

cp
k5

 cp
k6

 cp
k1

1

*** ns

ns
ns

***

*** ***

A
ph

id
 c

ol
on

y 
si

ze

50

100

150

200

OGH2OExp 21

Col-
0

(f)

**

GRP3-O
E 16

-4

**

ns

***
***

***

grp
3

ns

Col-
0
ba

k1
-5 

bk
k1

-1

BKK1
UBQ5

(a)

Col-
0
cp

k5
 cp

k6

cp
k5

 cp
k6

 cp
k1

1

CPK5
CPK6
CPK11
UBQ5

(c)

GRP3-O
E 16

-4

Col-
0

GRP3-RFP
UBQ5

Col-
0
grp

3

GRP3
UBQ5

(e)

A
ph

id
 c

ol
on

y 
si

ze

OGH2OExp 21

50

100

150

(b)

Col-
0

ba
k1

-5 
bk

k1
-1

ns

***
***

ns

A
ph

id
 c

ol
on

y 
si

ze

40

80

120

160

OGH2OExp 21

(d)

Col-
0

cp
k5

 cp
k6

cp
k5

 cp
k6

 cp
k1

1

*** ns

ns
ns

***

*** ***

A
ph

id
 c

ol
on

y 
si

ze

50

100

150

200

OGH2OExp 21

Col-
0

(f)

**

GRP3-O
E 16

-4

**

ns

***
***

***

grp
3

ns

Col-
0
ba

k1
-5 

bk
k1

-1

BKK1
UBQ5

(a)

Col-
0
cp

k5
 cp

k6

cp
k5

 cp
k6

 cp
k1

1

CPK5
CPK6
CPK11
UBQ5

(c)

GRP3-O
E 16

-4

Col-
0

GRP3-RFP
UBQ5

Col-
0
grp

3

GRP3
UBQ5

(e)

A
ph

id
 c

ol
on

y 
si

ze

OGH2OExp 21

50

100

150

(b)

Col-
0

ba
k1

-5 
bk

k1
-1

ns

***
***

ns

A
ph

id
 c

ol
on

y 
si

ze

40

80

120

160

OGH2OExp 21

(d)

Col-
0

cp
k5

 cp
k6

cp
k5

 cp
k6

 cp
k1

1

*** ns

ns
ns

***

*** ***

A
ph

id
 c

ol
on

y 
si

ze

50

100

150

200

OGH2OExp 21

Col-
0

(f)

**

GRP3-O
E 16

-4

**

ns

***
***

***

grp
3

ns

Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 
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5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide
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Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010
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5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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CONCLUSIONS

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Aphids curtail the impact of feeding damage by limiting oligogalacturonide 
release and suppressing cell wall associated immunity
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide
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Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010
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v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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release and suppressing cell wall associated immunity
Matteo Gravino1, Daniela Pontiggia2, Sam T Mugford1, Joshua Joyce1, Claire Drurey1, David 
Prince1, Felice Cervone2, Giulia De Lorenzo2 and Saskia A. Hogenhout1

1Department of Crop Genetics, John Innes Centre, Norwich, United Kingdom
2Department of Biology and Biotechnology “Charles Darwin”, Sapienza University, Rome, Italy

Mp10-suppresses-the-oxidative-burst-induced-by-flg22-but-not-chitin-in-N-benthamiana_W640.jpg

RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 

H2O flg22

20

0

15

10

5

To
ta

l p
ho

to
n 

co
un

t (
x 

10
4 )

***
***25

0

50

25

To
ta

l p
ho

to
n 

co
un

t (
x 

10
4 )

***
**

H2O flg22

20

0

15

10

5

To
ta

l p
ho

to
n 

co
un

t (
x 

10
4 )

***
***25

0

50

25

To
ta

l p
ho

to
n 

co
un

t (
x 

10
4 )

***
**

A
p

h
id

 c
o

lo
n

y 
si

ze

OGH2OExp 21

50

100

150

(b)

Col-
0

ba
k1

-5
 bk

k1
-1

ns

***
***

ns

Col-
0

Mp1
0 #

7-
5

A
p

h
id

 c
o

lo
n

y 
si

ze

25

50

75

ns

*
***

OGH2O

Col-
0

Mp1
0 #

9-
5

A
p

h
id

 c
o

lo
n

y 
si

ze

20

40

60

80

*
*

ns

OGH2O

A
p

h
id

 c
o

lo
n

y 
si

ze

OGH2OExp 21

50

100

150

(b)

Col-
0

ba
k1

-5
 bk

k1
-1

ns

***
***

ns

Col-
0

Mp1
0 #

7-
5

A
p

h
id

 c
o

lo
n

y 
si

ze

25

50

75

ns

*
***

OGH2O

Col-
0

Mp1
0 #

9-
5

A
p

h
id

 c
o

lo
n

y 
si

ze

20

40

60

80

*
*

ns

OGH2O

4. Mp10 affects localization of PRR receptors 

BACKGROUND
i) The green peach aphid 
Myzus persicae is an 
important crop pest worldwide

Sweetpotato

Nicotiana tabacum

Potato Leaf Roll Virus

Cucumber Mosaic Virus

Plum Pox Virus

Transmission of more than 100 viruses Polyphagous on 

>400 plant species

Evolution of insecticide resistance

Direct feeding damage

Cell wall

DAMPs

?

ii) Aphid stylets penetrate cell walls during feeding – 
are OGs/DAMPs released?

Silva-Sanzana et al., 2019

iii) Aphid stylets deposit saliva containing small 
effector proteins into plant cells

Quick release of the Mp10 effector 
from within the tip (acrostyle) of the 
aphid stylets during a probe of a 
mesophyll cell

Mugford et al., 2016
Uzest et al., 2022

Mp10 suppresses the oxidative burst 
induced by flg22, but not chitin

Bos et al., 2010

flg22 chitin

v

vv

5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 
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5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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Aphids curtail the impact of feeding damage by limiting oligogalacturonide 
release and suppressing cell wall associated immunity
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RESULTS
1. Myzus persicae fecundity is reduced on 
Arabidopsis thaliana plants exposed to OGs
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2. The OG-induced reduction of aphid fecundity 
on Arabidopsis is dependent on BAK1/BKK1, 
CPK5/6, and GRP3

3. The aphid effector Mp10 suppresses the OG-induced PTI 
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4. Mp10 affects localization of PRR receptors 
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5. In vivo accumulation of long OGs is suppressed during aphid colonization of Arabidopsis
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• Oligogalacturonides (OGs) DAMPs 
activate immunity against aphid 
colonization

• Aphids deposit the Mp10 effector in the 
cytoplasm of plant cells during probing

• Aphid effector Mp10 suppresses PTI via 
mis-localization of PRR receptors

• Elicitor-active OGs are suppressed in 
aphid-infested leaves
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Different localization pattern of FLS2 in presence of Mp10, compared to empty vector (EV), after 
agroinfiltration in Nicotiana benthamiana leaves. PM, plasma membrane; TVS, trans-vacuolar 
cytoplasmic strand. Remorin, PM marker. 
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