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Strategy

Why ‘P1’ ?

e Alive at Te Puke, central in breeding programme, 20K+ progeny in
field

 Hort 16A x ‘P1’, 52 seedlings phenotyped in field, in replicate

Markers for mapping?

* Genotyping by sequencing produces thousands of markers for
mapping

* Takes advantage of natural variation in genome (single nucleotide
polymorphisms) = genetic markers



Field phenotyping results for progeny are complex:
(cane death and tip death)
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e Some plants susceptible to either tip death OR to cane death,
some susceptible to both, some resistant to both
e Different genetic controls?




GBS and mapping statistics — all great!

e BamHI library sequencing =2 321 million SE reads

e SNP sites in PS1 (improved) and ‘HongYang’ genomes = 29K each
* Filtered to 5K markers

e SNPs mappedin ‘P1” = 3,000

e Mapped all 29 chromosomes of A. chinensis

e cM covered = 3,294
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Cane death resistance QTLs - Kruskal-Wallis analysis
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Tip death resistance QTLs — Kruskal Wallis analysis

Linkage groups/ Pseudo chromosomes




QTLs for resistance to cane death (CD) and tip death (TD)
are at different loci on ‘P1 ‘genome

P1:
* QTLs for resistance to CD LGs 12, 24 and maybe
e QTLs for resistance to TD LG 24 and maybe
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QTLs for resistance to cane death (CD)and tip death (TD)
are at different loci on ‘P1 ‘genome

P1:
* QTLs for resistance to CD LGs 12, 24 and maybe
e QTLs for resistance to TD LG 24 and maybe

e [ Ooze maps at LG 15, also LGs 10, 25, 28!1]

e [QTL for ]

 Complex situation...resistances may be related, but not genetically
identical



Validation of ‘P1’" QTLs

 Heather developed SSR markers at QTL peaks

 Mapped SSRs in Hort 16A x ‘P1’ population to determine resistance
allelotype for each marker linked to resistance phenotype

e |n order to track/validate QTLs in other breeding populations with ‘P1’
parent




LG24 — Mapping of

Markers supporting the
QTLs using Kruskal Wallis
Green= SSR

Red = GBS
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LG24 — Mapping of

Markers supporting the
QTLs using Kruskal Wallis
Green= SSR

Red = GBS
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Cane Death resistance QTLs on LGs 1, 12, 24 and
25 interact in Hort 16A x ‘P1’
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Validation of SSR markers in population (‘A’); 87 phenotyped
plants, screened with SSRs for ‘cane death’ resistance
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QTL combinations (LGs 12, 24, 25)




Validation of ‘tip death’ resistance markers in population (‘G’);
93 phenotyped plants, screened with SSRs
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QTL combinations (LGs 10,25,26)



Validation of ‘ooze’ resistance markers in population (‘A’); 87
phenotyped plants, screened with SSRs
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Now:
1. Heather: QTL validation in a larger (372 plants) diploid population with ‘P1’

- look at interactions of QTLs more precisely
- have DNA from sex testing, phenotyped in field
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Now:
1. Heather: QTL validation in a larger (372 plants) diploid population with ‘P1’

- look at interactions of QTLs more precisely
- have DNA from sex testing, phenotyped in field

2. NEW AgMardt programme (Jibran Tahir):
e For increased statistical validity, population of 240
Goal = candidate gene identification for elucidation resistance mechanism
- GBS performed, map constructed during next week or so
- Phenotyping in replicate from tissue culture (6-10) — 3 bioassays and in field

3. New PFR resource for c.qg identification: whole genome sequence of ‘P1’
- Sequencing complete



Marker assisted selection — for what; and when?

 QTL based resistance is complex....

- Phenotypes are independent, which trait breed for?

- Interaction among QTLs for single resistance phenotype, screen for
which QTLs?

e Will construct robust markers from candidate genes

* 2 high throughput automated screens (Tagman, array based?) of DNA
of known females (sex tested)
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