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The CUP-SHAPED 
COTYLEDON 2 and 3

(CUC2 and CUC3) 
boundary genes

are required
for AM formation

(Hibara et al., 2006; Keller et al., 2006; Raman et al., 2008; Cao and Jiao, 2020) 
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goes along with AM formation
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Boundary gene expression rearrangement 
goes along with AM formation



DPA4 and SOD7
are required for AM development
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Yeast one hybrid screen

(Siobhan Brady’s lab at UC Davis)
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Engelhorn et al., 2012; Shao et al., 2020 
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DPA4 and SOD7 are boundary genes, 
but are transiently expressed in AM

*

-60
-40

-20
0

20
40

60
80

100

0 30 60 90

D
is

ta
n

ce
 (

µ
m

)

Mean intensity (A.U)

sam

clp

Fluorescence quantification at 

dome stage

clp clp

* *

Eye stage Dome stage

clp clp

* *

-60
-40
-20

0
20
40
60
80

100

0 30 60

D
is

ta
n

ce
 (

µ
m

)

Mean intensity (A.U)

sam

clp

*

pCUC2:erCFP

pSOD7:GFP

5



CUC3 ectopic expression in AM 
delays their development
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=> CUC3 (and CUC2) are transiently 
ectopically expressed in developing 
sod7 dpa4 AM 6
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Ectopic boundary cell fate 
delays stem cell specification
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=> CLV3 activation is delayed
in dpa4 sod7 and partially restored 

by inactivating CUC3. 
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Ectopic boundary cell fate 
delays stem cell specification
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Ectopic boundary cell fate 
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=> WUS and CUC3
have complementary 
expression patterns in 
developing WT AM   
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A link between boundary fate and stem cells

Axillary meristems
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A link between boundary fate and stem cells
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A link between boundary fate and stem cells
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Open Questions
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- A direct genetic link ?



Open Questions
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WT

clp

*

CUC3 and WUS complementary patterns :

- A direct genetic link ?

• Ectopic CUC
• Slow growth
• Perturbed cellular organisation
• Perturbed patterning

• Boundary CUC expression
• Normal growth
• Regular cellular organisation
• Stem cell activation 

Other genetic factors ?

Emerging property of a 
« large meristematic
structure » ?
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