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Genotyping interspecifics

• Genotyping with DArTSeq platform

• Comparing heterozygosity, confirming hybrid parentage

• F1 crossing program – efficiency, viability



Genotyping
• Genotyped hybrid parents, siblings, some f1 crosses (131)

• DArTSeq: SNPs, presence/absence, £30 ($40) per line; 50,000 markers 

• Re-analysed with three historic datasets

- SNP3:1584 Phaseolus accessions

Many non-polymorphic, 36388; 30 k called on average

Genomic, plastid markers

Majority SNPs homozygous, usually only a single allele observed for 
most markers – hybrids selfed

Lower call rate in Pc, Pd; ~60% call rate vs ~80-90% in Pv



Heterozygosity

Investigate levels of genetic diversity, how 
much potential variation?

No. polymorphic alleles, segregating? 

Freq. heterozygous 71-1600 in 
hybrids/parents (F1s>); 

< G35988 (Pc); > G24764D (feral Pv)

Complex 14, low call rate 60% (~20 K SNPs)

-Genetic distance

-Spp. markers, track hybrid introgressions

Complex 14 P. dumosus P. coccineus Hybrids

G35270 G35271 G36124

Homozygous_0 15223.4 15807.7 15709.2

Homozygous_1 5825.6 5620.1 5655.4

Heterozygous 127.6 395.5 278.3



Confirming hybrid parentage
• Putative pedigree based on collectors observations, co-location of 

germplasm

• Complex 14: G35270 (P. dumosus) x G35271 (P. coccineus)

• Plastid marker sequences, align to identify polymorphisms, compare 
the marker profiles in the progeny

• Mitochondrial: 395 kbp (Bi et al., 2020), Chloroplast: 156 k bp (Meng et al. 2018)

x =

G35271G35270 G36124 



Confirming hybrid parentage

• 5 SNPs vary between parents

• Progeny exhibit P. coccineus haplotype

• P. dumosus pollen donor

- Web blight resistance from P. dumosus

• Same process to confirm other hybrids

Marker SNP1 SNP2 SNP3 SNP4 SNP5

CloneID 8199152 8196600 3375140 61148544 8212278

Origin Mito Mito Chloro Chloro Mito

Line SNP 50:A>C 65:T>C 28:T>G 28:T>G 20:T>C

G36124_1 Hybrid 0 0 1 1 0

G36124_10 Hybrid 0 0 1 1 0

G36124_2 Hybrid 0 0 1 - 0

G36124_3 Hybrid 0 0 - - 0

G36124_4 Hybrid 0 0 - 1 0

G36124_5 Hybrid 0 0 1 - 0

G36124_6 Hybrid 0 0 1 1 0

G36124_7 Hybrid 0 0 1 - 0

G36124_8 Hybrid 0 0 1 - 0

G36124_9 Hybrid 0 0 1 - 0

G35270_1 Parent 1 1 0 - 1

G35270_10 Parent 1 1 0 0 1

G35270_2 Parent 1 1 - - 1

G35270_3 Parent 1 1 - 0 1

G35270_4 Parent 1 1 0 - 1

G35270_5 Parent 1 1 0 0 1

G35270_6 Parent 1 1 0 - 1

G35270_7 Parent 1 1 0 - 1

G35270_8 Parent 1 1 - - 1

G35270_9 Parent 1 1 0 0 1

G35271_1 Parent 0 0 - 1 0

G35271_10 Parent 0 0 1 1 0

G35271_2 Parent 0 - 1 - 0

G35271_3 Parent 0 0 1 1 2

G35271_4 Parent 0 0 1 1 0

G35271_5 Parent 0 0 1 - 0

G35271_6 Parent 0 0 1 1 0

G35271_7 Parent 0 0 - - 0

G35271_8 Parent 0 0 - 1 0

G35271_9 Parent 0 0 1 1 0



F1 Crossing program
• Incompatibility can be a barrier for trait introgression

• Assess viability of hybrids for crossing with common P. vulgaris; 
target disease resistant lines

• Ser-16 (G51698) as maternal line - fast maturing, HI, drought 
resistant

• Resistant accessions from Case 10, Complex 11, 19

- Anthracnose (G52443-2, G51274I-2, 7, G2386OH-4, 13)

- Sclerotinia (G52443-6)

- Web blight (G52443-3, G36124)



F1 Crossing program
• Most hybrids relatively easy to cross with, 

high success rates 

• Complex 19 not successful 

• Pollen viability with potassium iodide, inspect 
anthers 

• Selfs - heterozygosity similar to Ser-16, marker 
profile identical; 

• F1 lines suitable for generating mapping 
resources

• Effective transfer of resistance?

Back Cross Disease resistance Complex Seeds harvested

(Ser-16xG50785YI-12 red) sclerotinia 7 29

(Ser-16xG50785YI-12 white) sclerotinia 7 12

(Ser-16xG50879x4-12) sclerotinia 8 19

(Ser-16xG5124I-7) sclerotinia 11 20

(Ser-16xG523860H-13) web blight 19 0

(Ser-16xG523860H-3) web blight 19 0

(Ser-16xG52443-2) sclerotinia 10 16

(Ser-16xG52443-3) web blight 10 18

(Ser-16xG52443-6) sclerotinia 10 11

(Ser-16xG52443-8) web blight 10 5

Ser-16

Ser 16 x 

G50879x4

Ser 16 x 

G50879x4

Ser 16 x 

G52443-8

Ser16 62 x 

G523860H-13

Ser 16 A15 x 

G523860H-3

Markers 30656 32291 32425 31271 31366 30859

Call rate 0.842476 0.88740794 0.89109047 0.85937672 0.86198747 0.8480543

Homo_A 24555 23861 23943 25032 25019 24693

Homo_B 6004 5679 5699 6158 6193 6057

Hets 97 2751 2783 81 154 109



Accessing project data and resources

Tom Wood



Variety information







Genotypic data





Phenotypic data

-Stomatal counts, images
-Root angles, images
-Disease screens, differential tests
-Pathogen isolate data
-Metadata





-Stomatal frequencies, root angle, whorl number, root and stomata images, disease screening



Questions?
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