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CNVs come from genomic rearrangements 3
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CNVs come from genomic rearrangements 4
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CNVs come from genomic rearrangements 5
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CNVs come from genomic rearrangements 6
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CNVs come from genomic rearrangements 7
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2019-17-06 Sarah Schießl-Weidenweber, Methods to determine CNVs



…but not all rearrangements change CN! 8
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CNVs can have a strong phenotypic impact 9
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The age of CNVs has started… 10

…the reason why 
prediction was so 

bad must be 
CNVs…

…with the new
Nanopore, we

will find all 
CNVs present…

…with a lot less
wet lab work

than for library
preparation…
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CNVs can be detected via various methods 11
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• Hybridization
• via FISH
• via SNP arrays

• PCR (qPCR, fragment presence)
• Sequencing

• Short read sequencing
• Long read sequencing



General decision rules 12
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FISH for CNV detection 13
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Stein et al., 2017, 
Plant Biotechnol J
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SNP arrays for CNV detection 14
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Mwathi et al., 2019, under review
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qPCR for CNV detection 15
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Time until exponential amplification ~ amount of input DNA ~ copy number

A. Mariette, 2017



Short read sequencing for CNV detection 16
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Long read sequencing for CNV detection 17
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Courtesy of H. Chawla

© Oxford Nanopore



Example 1: As a basic researcher 18
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I want to know which, where
and how exactly homeologous

exchanges happen.

What do 
you want to

find out?
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So I know where from, 
where to and which

fragments move!

Do long read
sequencing.

(Possibly also short 
reads or FISH.*)

(I should also  
possibly do 
breakpoint

PCR, 
hmm…)

* because of general rule 1



Example 2: As an applied scientist 24
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What do 
you want to

find out?

I want to link a trait with 
genome-wide CNVs in a 

mapping population.
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So I can approve
my pipeline using
the parents and 
save time for the

population.

Do long reads on your parents.
And short reads for your parents

and the population.

(…and who
will 

assemble all 
this?)



Example 3: As a breeder 30
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I want to include CNV 
data in my genomic
prediction models.

What do 
you want to

do?
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So I can approve my
calling while saving

a lot of money!

Use short reads for your
training set, and SNP array
data for all your accessions.

( I hope so.)



What do YOU want to find out? 34
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If you plan a project involving CNV 
determination and you are unsure what 

to do, I‘m happy to discuss with you.

( phew, last 
slide.)
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Thank you
so much!
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