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Progress in orthologous candidate gene diversity assessment
ADOC project SP1

Gene families  and orthology

Candidate genes polymorphism

Progress in allelic sequencing 
of candidate genes
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Sucrose 
phosphate 
synthase 2) SPS or SUSY Sequences

(Barley, Sorghum, Potato, 
Cassava, Bean, Chickpea)

Rice Database
(TIGR)

BLAST

SPS or SUSY sequence of 
ADOC Crops are assembled into 
“similarity group” based on 
similarity to rice genes

3) SPS or SUSY Sequences of rice
BLAST Database of ADOC 

Sequences

Check, whether best hit is 
the same as in BLAST 
above

Reconciled tree of Dreb2a used for primer designing 

Phylogenetic analysis

Primers designed to each clade of the tree

Reconciliation of species tree with gene tree

Primer optimization is being carried out
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PCR amplification and reamplification of ERECTA with
Consensus primers

piking and 
amplififcation

Phylogenetic trees for SuSy and SPS 

Phylogenetic tree for ASR genes

Consensus and specific primer design for ERECTA genes 

Design of consensus primers allowed the identification of a few genes 
to complement our information on gene families. They can be used to 
identify homologous genes in other GCP species. 
Specific primers were designed to amplify individual genes in the 7 
ADOC species (ADOC subsamples of ~300 accessions).

The definition of orthology relationship between candidate genes in 
different plant species is complicated by the lack of knowledge of gene 
families in non-model species. We have developed different strategies in 
order to complete our collection of candidate gene sequences and try to 
identify orthologous sequences for the most promising genes.
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primers for 
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Degenerate 
primers for 
Dicot

monocot
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proteins

Expansion of the ASR gene family was probably posterior to the 
monocot-dicot divergence. Therefore orthology relationship between 
monocots and dicots will be difficult to assess from molecular 
divergence. Functional inference may be requested.

A “home-made” protocol was defined to design consensus 
primers and amplify new sequences in the ADOC species

Specific primers are designed and 
checked on 7 test accessions. 
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Gene haplotypes will be compared to the collection’s 
structure and ecogeographical data ASAP

First analysis conducted on 7 to 8 test-genotypes 

Some barley ER and ASR sequences show more diversity than rice ones, and many singletons. 
The ASR orthologous sequences ADOC01_02_Os and ADOC01_02_Hvu share a higher 
polymorphism, and more non synonymous substitutions than the other members of the gene family.
Polymorphism within introns of ASR genes is increased by the insertion of a MITE in 129 accessions for 
ADOC01_03_Os (CDS being extremely well conserved), and by a microsatellite in both barley ASR 
sequences.

DREB2A and rice VIN 
(vacuolar Invertases) 
genes show very few 
polymorphism in the first 
test samples, compared to 
the other  ones. 

Barley VIN (or FEH?) are 
highly polymorphic 
compared to rice 
orthologous sequences.

The number of 
polymorphic sites is highly 
variable within gene 
families and between 
species. Work in progress…

Genotypes 214 219 233 235 404 490 595 598
DOR364 T T C C T G T T
G19833 A A A G C A C C
BAT477 T T C C T G T T
BAT93 T T C C T G T T
JALOEEP A A A G C A C C
G21212 T T C C T G T T
BAT881 T T C C T G T T
AFR298 A A A G C A C C
Ref_seq-CV535836 T T C C T G T T

Positions of SNP (bp)

Two haplotypes observed in common bean DREB2A
TTCCTGTT
AAAGCACC
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OsEr1 (Os_02g53720)

Gene Region n° Fragments bp
ER1 I 3 ADOC03_OsER1_E1-2F_E5-1R 1300
ER1 II 7 ADOC03_OsER1_E5-4F_E11-3R 1100
ER1 III 9 ADOC03_OsER1_E11-5F_E19-5R 1300
ER1 IV 14 ADOC03_OsER1_E19-7F_E25-8R 1250
ER1 V 17 ADOC03_OsER1_E25-9F_E27-9R 1250
ER1 VI 22 ADOC03_OsER1_E25-11F_E27-12R 1200

ADOC03_OsER1_E11-5F_E19-5R

G/A

ADOC03_OsER1_E11-5F_E19-5R

G/A


