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Alfalfa: Queen of forages

Very important forage
Protein

High nutritional value
Minerals

Vitamins




What about the stems?
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Improve digestibility

Protein, minerals Higher concentration of
cellwalls (fibers) with lower
digestibility




The cell wall
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Use genetic engineering to manipulate the components of the cell wall




Nucleotide sugar pathway
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Objectives

ldentify UXS genes in the
alfalfa genome

Produce recombinant alfalfa
UXS enzymes (£. colj) and
characterization /in vitro

Functional characterization
(silencing/overexpressing)



There are four UXS candidates in alfalfa genome
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Expression of MsUXS is higher on the stems

UXS expression profile for genotypes B47 and F56
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UXS expression
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Expression and purification

in £. coliand activity assays
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MsUXS 2 and MsUXS 4 have UDP-glucuronic acid
decarboxylase activity
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activity in alfalfa stems




Generation of alfalfa transgenic lines

Silencing Overexpression

MsUXS2
NOS

UXS 250001 ORF
CsVMV UXS 250001 UXS 317177 | pdk UXS 317177 UXS 250001 OCS . I
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. - I UXS 317177 ORF I NOS
— — = -

Silenced,
Overexpressed and

control lines
confirmed by PCR
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Wilcox test significant

p=0.0001618
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Expression levels by RT-gPCR
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Wilcox test significant Wilcox test not significant
p=0.0001613 p=0.4524




Uxs silenced lines have a stunted phenotype

Control Silenced




Uxs silenced lines have misshapen vessels

Silenced Control




Cell wall sugars composition is

distinct in the silenced lines
I " Silenced
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Cell wall sugars composition
is distinct in the silenced lines
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Conclusion

§ ldentified and characterized uxs genes in alfalfa

@ Next steps: Cellwall (sugars, lignin) and in vitro digestibility assays

Investigate ways to rescue the phenotype

Great potential in manipulating the cell wall composition to increase alfalfa
digestibility
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Thank youl!

There is great potential in modifying the levels of

cellwall polysaccharides to improve alfalfa

digestibility!

QUESTIONS?
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