Control of homoeologous chromosome
pairing and recombination in oilseed rape

Collaboration between Birmingham and Isobel Parkin’s group (AAFC Canada)

What is homoeologous pairing and recombination?
Why is the control of it important for Brassica napus?

How do we find the locus exerting most control over it?
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Results of homoeologous recombination
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Useful genetic variation in the diploids ->
resynthesize B. napus lines -> cross with normal
B. napus but instability is a problem.

Infrequent in cultivated B. napus
Frequent in resynthesized B. napus

Find locus exerting most control over homoeologous recombination
- introduce it into diploids or find it in the diploid gene pool

- create more stable resynthesized lines

- adds to information - how polyploids cope during meiosis
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Cytogenetics

Examine spreads of male meiocytes at M1 stage from anthers.

FISH with two probes, reprobe with GISH (label C genome DNA)

19 bivalents Plant with Plant gained one A
10 AAand 9 CC homoeologous chromosome and lost one C
recombination (often form a bivalent)

- Score spreads, (50+) per plant, for homoeologous interactions.

- Calculate minimum number of pairing partner exchanges th
occurred to produce the different configurations in each spre
- Mean number per spread per plant.
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BnaSGDH Population — Isobel Parkin (AAFC)

B. rapa PS270 B. oleracea
highly inbred line AA CC A12 DH line
X

embryorescue

AC

l colchicine
chromosome doubling

Resynthesized Established
B. napus PSA12 AACC X AACC B. napus DH12075
gametes differ due to high rate of gametesidentical

recombination between homoeologues

F1s are not identical

due to homoeologous F1 F1
recombination in the l l
resynthesized parent frequency of homoeologous
microspore culture recombinationin F1 is less than
chromosome doubling  inresynthesized parent

DH lines 1-199 DH lines 200-400

selfing to maintain l l
DH lines

Map: 90 lines
RFLP SSR data
from AAFC

Cytogenetics:
31 lines, random

QTL
Cartographer:
One region on

AQ9 strongly

associated
with the trait
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Current work

Selected Lines — with recombination points between flanking RFLP/SSR
markers of the QTL -> cytogenetic analysis 19 lines -> 2 groups

SNP data (lllumina Brassica 60K chip - AAFC) for 124 lines — including all these.

Narrowed the region

Remainder of lines screened with flanking markers (AAFC) — 16 more.
SNP data -> 3 in the narrow region -> cytogenetic analysis

Will confirm and further narrow the region

Test crosses (AAFC) - with many lines

Should confirm the region
and provide data on the sites of recombination
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Finding candidates?

Genome sequences:

B. napus (A A,C.C.) —DH12075 parent of population — draft (AAFC)
B. rapa (AA.) — Chiifu

B. oleracea (C,C,) —TO1000

SNP sequences defining the region
-> align to the genomes -> identify genes within the region.
Known meiotic genes? Other likely genes?

mRNAseq - anthers containing meiocytes at early prophase
Which genes in the region are expressed/not expressed?

Reduce potential number and may recognise unannotated genes.
Pilot study with B. napus, rapa and oleracea parents.

Larger experiment with DH lines planned. (Differential expression?)
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