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Aim:
better understanding of genetic architecture
underlying endodermal development



Introduction

Endodermis

Prevents flow of water
Selective nutrient uptake

Maintains xylem
functionality

Response to abiotic factors

[l endodermis

(Allasimore et. al., 2011).
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Endodermis
and element
composition
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The graph below illustrates the element z-score values of the samples from the pots selected in the previous step.
Please use the key at the bottom to help identify samples to a specific line on the graph.
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The graph below illustrates the element z-score values of the samples from the pots selected in the previous step. Please use
the key at the bottom to help identify samples to a specific line on the graph.
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Experimental
approach

Genome Wide Association Study

Efficient Mixed-Model Association eXpedited
(EMMAX)
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Phenotype

Distribution of weight in control and treatment
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Results

Association results

Ca43

relative difference in weight
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Candidate
genes

Results




Candidate

genes

Peroxidase superfamily
Dirigen like proteins
Transcription factor
Signal transduction
Defence response
Unknown proteins
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Candidate gene
PEROY

AT1G44970 relative difference in weight
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Weight
of plants
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Candidate gene

PEROS

p-value = 0.0006486; r=0.1942283

Ca43 AT1G44970
. ‘e vs ..{0.: T . . %
- ., 3. * * ee 3000 3 n\s . ¥
.** - o .. o, o ‘. (. ., «*
..:.:".. ‘g‘.: o.o"o L ] .? '.o‘.. P * 3"
wodan s #0 3 tsi'; f‘%‘é s i
| “aady !~5o.}x;"3& LR 304 TES 1 <3
I I I [
16800000 16900000 17000000 17100000 17200000

Chromosome 1 position

T | | |
0.45 0.55

relative fresh weight

calcium contrentation in colntrol [ppm)]

4000 5000 6000 7000 8000  S000

3000

o]
_
1
1
1
1 —
1 1
| 1
| 1
1 1
1 1
1 1
1 1
1 1
1 1
| 1
| 1
1 1
1
1
1
1
1
1
]
1
1
1
1
1
1 1
1 1
1 1
1 1
1 1
_ 1
1
1
1
1
1
1
—_
I T

SNP 116993185

Results

Weight

of plants
Endodermis
Element and
composition Casparian

strip



Candidate gene
PERO9

Coexpression with
MYB36, CASP1, ESB1

Overexpression in
endodermis

Gene product found
in endodermis
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What is next?

Adaptive value?

SNP

117003327
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Summary

* Conclusions

Variation in response to treatment both in weight and
element composition.

Association results suggesting that variation is
polygenic.

Candidate genes possibly involved in both endodermal
development and mineral nutrient homeostasis.
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