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Salmonid genomes are complicated because of their
ancient genome duplications
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Speciation began after duplication with many genetic
regions evolving independently
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Salmonid genomes are still diploidizing
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Salmonid genomes vary significantly in number of
chromosomes (karyotype)
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Geologic history

Salmon evolution events

Coastal Cutthroat Trout and Steelhead/Rainbow Trout
sympatric after last glacial maximum
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Geologic history

Salmon evolution events

Long-term introgression makes identifying species and
hybrids challenging!
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First generation hybrids get one copy of genetic
information from each parent

Challenge 1:

Recombination shuffles
genetic ancestry between
species that hybridize
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Over time, recombination will begin to break down large
blocks of genetic ancestry
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Many generations later, the non-self genetic variation is
hard to identify
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RBT Chromosome 5

Understanding how genetic markers are organized can
give us insights into reproductive isolation
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Chromosome 20 aligns to a different chromosome and
in a different orientation of Atlantic Salmon
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The challenges with identifying species and hybrid
diagnostic markers in salmonids

Recombination shuffles genetic ancestry
between species that hybridize

Populations that introgressed a long time
ago can have very small, hard to identify,
non-self blocks of genetic ancestry

Diagnostic chromosomal and structural
variation is often lost during filtering when
using a different species’ genome

Species diagnostic
markers

Shared variation

Hybrid diagnostic
markers




Reference genomes are maps for the structure and
organization of a species’ genetic information
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Chromosome(s)

Reference genomes are maps for the structure and
organization of a species’ genetic information
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Reference genomes are maps for the structure and
organization of a species’ genetic information
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Reference genomes can provide important resources
for species’ monitoring and management
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chromosomes from Rainbow Trout

Coastal Cutthroat Trout have different numbers of
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Coastal Cutthroat Trout also exhibit numerous
chromosomal rearrangements

Rearrangements in CCT

CCT Chr. 6 = fusion RBT Chr. 20 + RBT Chr. 28
Large Inversion of CCT Chr 6/RBT Chr. 20
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Can we use structural variation as species and hybrid
diagnostic markers?

Rearrangements in CCT

CCT Chr. 6 = fusion RBT Chr. 20 + RBT Chr. 28
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We can leverage the reference genome to look at
divergence in the rearranged chromosome
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High genetic differentiation between RBT and CCT in
the inversion (magnified)

1.00 - [ 1.00
: [ ]
2
075 ® 075 - d 4
© = [ Y ' ] o o [ )
) ° «d °®
c . S o (S
Q b4 ) ° ¢
Do * ‘e ¢
0.50 4 —
’ Q " Hosod * o T A 1
°
b= \u; PY L] Py . hd
‘ ) aﬁz’ S Q L4
odp o0 $ o [ ] ’
0.254 20 ° .’\ () % o ® .
el AT I ¥
o“ S m L) %
° ° ° ° ® °
o ' o % c ° : o
L[] J '
0.00 ‘ e . Q e ¢ ! ' i H ao
L w s ° ' Py ' ® -~}
Nc| 048584.1 ‘ 0.00 A a1 ® °
0 >+07 3+07 2+07 T T T T T T T
. o o o Window Position Along . 6726700 8943750 11160800 13377850 15594900 17811950 20029000
1,001 ‘ 1.001 .
' : L) . L 5 ) ' N
(] $ ° %% o ° ’
0.75 | [ )
2 o5 .& . > &
‘ g)o ° e g S
| L °
‘ E o ° !:_._
. .
AS PP I5 T o ) od [ 2 30507 ° ® § !o
° op Se P —— e e % f 4 | B °
o TR PARESNATRIC. L. || T X 1 " | s ¢
O+ O o 0% Me o IS o B . . : H
2% e e 0 :o 1. ° o:o.#.’.}.\:oip' o ~—t ;
XY S 0251 ® e
° ° g ‘ [ ] ° o .' ° ‘!“ ' %
2o tab e B
L Q - $ "o °
NC] 048584.1 { U] ~0.00
C)e-;—OO We-;-()? 2e+07 BeLO7 4e+|-07 T T T T T T T
Window Position Aloni r 6726700 8943750 11160800 13377850 15594900 17811950 20029000

Window Position Along Chromosome




High levels of differentiation and low diversity in
structural variants across species
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High linkage disequilibrium near the inversion in
natural Steelhead, not Coastal Cutthroat Trout
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In natural populations, we see high linkage disequilibrium
in hybrids broadly across chromosome 20
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Reference genomes improve our ability to identify
Coastal Cutthroat Trout and their hybrids

Salmonid genomes are complex because of
their evolutionary history!

Patterns of hybridization can vary, making
identification of diagnostic markers challenging

Reference genomes can guide our selection of
species and hybrid markers

Provide tools for developing species-specific
markers for monitoring and management

We can use reference genomes to identify
regions of genomic incompatibility




We can also use reference genomes to look for shared
underlying shared life-history traits

Rearrangements in CCT

CCT Chr. 6 = fusion RBT Chr. 20 + RBT Chr. 28
Large Inversion of CCT Chr 6/RBT Chr. 20
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Thanks for listening, any questions?
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