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Figure S1

Breaks in the progression of map length increase in the salmonised European grayling linkage groups indicated possible
genomic rearrangements between the European grayling and Atlantic salmon genomes.

In each chromosome, figures on the left (A) and right (B) describe mapping positions of the RAD markers in the original
and salmonised linkage maps, respectively. Gaps larger than 10 map units (blue) or 8 times the gap size standard devia-
tion of the chromosome (red) are highlighted with vertical lines.

A original maps B Salmonized maps
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Figure S2
Female-based linkage maps of the European grayling chromosomes (excluding linkage groups for 9A, 9B and 25B where linkage groups could not be derived from the data). See
Table S2 for complete lists of markers in the linkage groups.
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Figure S3

Repeat elements at the European grayling genome. Principal components of element abundancy peak positions along each chromosome (A) and element abundancies in the chromosomes (B).
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Figure S4

Scaffold positions in 119 synteny blocks in the European grayling vs. Northern pike position comparison (A) and in
the European grayling vs. Atlantic salmon position comparison (B).

The predicted peak abundancy of Tc1-Mariner elements in each European grayling chromosome are marked with
purple lines. The block ordering (from 1st to up to 5th block) within each European grayling chromosome are marked
in different colors, see color legends in each figure (B). The genome-wide block numbering (from 1st to 119th block)
and whether the block orientation is inverted between European grayling and Atlantic salmon are marked above each
block in the figures (B).
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●●
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●
●
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●

●

●
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●

●
●
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● ●
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●
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●
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●
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●

●●●blockid=61
not inverted−FALSE
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●
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●

●●●●●

●

●●●●●●●●●●●●

●

●● ● ●

●
●
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●
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●●●●●●●●blockid=62
inverted−FALSE
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●●

●
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●
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●
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●
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●
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●
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●

●●●●
●
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●
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●
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●
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●●●●

●●

●
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●
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●

●● ●●●● ●
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blockid=63
not inverted−FALSE

●

●●●●●●●

●

●●●●●●●●●●●●●● ●● ●●
● ●

●●
●●●

blockid=64
inverted−FALSE

●

●●

●

●●●●●●●
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●

●

●●●●●●●●●●●

blockid=65
inverted−FALSE
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●
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●
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●
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●
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●
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●
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●
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●

●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●
●
●

●
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blockid=66
not inverted−FALSE
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●

blockid=67
inverted−FALSE
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●

●
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●●●● ●●● ●●●●●●●●●●

●
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●
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●

●

●● ● ●● ●● ●●●●●●●●●●●●●●●

blockid=68
not inverted−TRUE

●

●●●● ●●● ●●●●●●●●●

blockid=69
inverted−TRUE

●
●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●

●●●●●

blockid=70
not inverted−FALSE
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●

●
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●
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●
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●●●●●
●
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●●●●●●●●●●●●●●●

●
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inverted−FALSE
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●●●●●●●●●
●●●●●●●●blockid=72

not inverted−FALSE
block nr.

1
2

●●
●

●

●
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●
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●
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●
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●

●
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●
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●●●
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●
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●●●●●●●
●●●●●●

●●●
●●●●

●●●●
●●●●●●blockid=73

inverted−FALSE

●

●●●●●
●●●●●●●

●●●●●●●
●●●●●●●●

●●

blockid=74
inverted−FALSE

●

●●●●●●●●●● ●
●●●●

●

●●●●●●●●●●●●●●●●● ●●●●●●●●●●●

blockid=75
not inverted−FALSE

●

●●●●●●
●●●●●●●●●●●●

●●●

blockid=76
inverted−FALSE

●

●

●●●●●●●●●
●●
●●●●●

blockid=77
inverted−FALSE

block nr.

1
2
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●●

●●●
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●
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●

●●
●

●

●
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●●●●●●●● ● ●
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●
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●

●●●

●

●
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●
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●
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blockid=78
inverted−FALSE
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not inverted−FALSE
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not inverted−FALSE
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block nr.

1
2

●●●

● ●

●●

●●●

●
●●

●

●

●

●
●●
●

●●

●●●●

●

●

●
●●●●●

●

●●

●●●●

●●●
●
●●

●

●●●

●●●

●● ●
●●●

●●●
●

●

●

●●

●

0e+00 1e+07 2e+07 3e+07 4e+07 5e+070.
0e

+
00

1.
0e

+
07

19A

grayling pos

pi
ke

 p
os

●●●

● ●

●●

●●●

●
●●

●

●

●

●
●●
●

●●

●●●●

●

●

●
●●●●●

●

●●

●●●●

●●●
●
●●

●

●●●

●●●

●● ●
●●●

●●●
●

●

●

●●

●
●●●●●●● ●

●● ●●
●●●

●

●●●
●●● ●

●●●●●●
●

●

●●●●●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●

●● ●●●●●●
●●● ●● ●●●

●●●●●
●●●●●●●

●●●

●●●●●●
●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●

●

0e+00 1e+07 2e+07 3e+07 4e+07 5e+07

4e
+

07
8e

+
07

grayling pos

sa
lm

on
 p

os ●●●●●●● ●
●● ●●

●●●

●

●●●
●●● ●

●●●●●●
●

●

●●●●●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●blockid=88

inverted−FALSE

●

●● ●●●●●●
●●● ●● ●●●

●●●●●
●●●●●●●

●●

blockid=89
inverted−FALSE

●

●●●●●●
●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●

blockid=90
inverted−FALSE

●

●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●

blockid=91
not inverted−FALSE

block nr.

1
2
3
4

●

●●

●

●●●●●

●

●●●

●●
●●●●

●●●
●

●●

●

●●●

●

●●●

●●

●●

●●●
●●●

●
●●●

●●●●●

0e+00 1e+07 2e+07 3e+07 4e+070.
0e

+
00

1.
0e

+
07

19B

grayling pos

pi
ke

 p
os ●

●●

●

●●●●●

●

●●●

●●
●●●●

●●●
●

●●

●

●●

●

●●●

●●

●●

●●●
●●●

●
●●●

●●●●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

● ●●●●● ●●
●●●●●

●●●

●●●●●
●●●●●●●●●●●●●●● ●●

● ●●●●●

●

●

●

● ●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●●

0e+00 1e+07 2e+07 3e+07 4e+07

0e
+

00
4e

+
07

8e
+

07

grayling pos

sa
lm

on
 p

os

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●

● ●●●●● ●●
●●●●●

●

blockid=92.1
not inverted−FALSE

●

●●●●●
●●●●●●●●●●●●●●● ●●

● ●●●●●

●

●

●

● ●●

blockid=92.2
not inverted−TRUE

●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●

blockid=93
not inverted−TRUE

block nr.

1
2
3

●
●

●
●●

●

●

●
●●●
●
●

●
●

●
●

●

●

●●●●●●●●
●
●●

●

●

●●●

●
●●●●

●●●

●●●●
●

●●

●●
●

● ●●●●●
●

● ●

●●●●

●
●●

●
●●●●●●●●

●

0.0e+00 1.0e+07 2.0e+07 3.0e+07

4.
0e

+
06

1.
0e

+
07

20A

grayling pos

pi
ke

 p
os

●
●

●
●●

●

●

●
●●●
●
●

●
●

●
●

●

●

●●●●●●●●
●
●●

●

●

●●

●
●●●●

●●●

●●●●
●

●●

●●
●

● ●●●●●
●

● ●

●●●●

●
●●

●
●●●●●●●●

●

●

●●●●●●●●●●
●
●

●
●●●●●●●

●●●

●

●●●●●●●●
●●
●●
●
●●●●●●●

●
●●
●
●●●●●●●●●●●●

●●●●●
●●●●●●●●●●

●
●●●●●●●●●●

●●●●

●
●●●

●●●●●●●●●
●●●●●●●●●●● ●●● ●●●●●●●●●●

●●

●●●●●●●●●●●

●●●●●●●●●●

●

●●●●●●●●●●
●●●●●●●●●●●●●

0.0e+00 1.0e+07 2.0e+07 3.0e+07

2e
+

07
6e

+
07

grayling pos

sa
lm

on
 p

os

●

●●●●●●●●●●
●
●

●
●●●●●●●

●●●

●

●●●●●●●●
●●
●●
●
●●●●●●●

●
●●
●
●●●●●●●●●●●

blockid=94
not inverted−FALSE

●●●●●
●●●●●●●●●●

●
●●●●●●●●●●

●●●●

●
●●

blockid=95
inverted−FALSE●

●●●●●●●●●
●●●●●●●●●●● ●●● ●●●●●●●●●●

●

blockid=96
inverted−FALSE

●

●●●●●●●●●●

blockid=97
not inverted−FALSE

●

●●●●●●●●●●

●

●●●●●●●●●●
●●●●●●●●●●●●

blockid=98
inverted−FALSE

block nr.

1
2
3
4
5

●●
●●●●●

●

●

●

●
●
●●●

●

●

●

●●

●●

●

●
●

●

● ●●
●

●●

●

●●●
●●●●●●●●●

●●

●●●
●●●●
●

●●●●●●●●●

●●

●

●
●●
●● ●

●●●● ●
●●

●●●
●●

0e+00 1e+07 2e+07 3e+07 4e+07

2.
0e

+
06

8.
0e

+
06

1.
4e

+
07

20B

grayling pos

pi
ke

 p
os

●●
●●●●●

●

●

●

●
●
●●●

●

●

●

●●

●●

●

●
●

●

● ●●
●

●●

●

●●●
●●●●●●●●●

●●

●●●
●●●●
●

●●●●●●●●●

●●

●

●
●●
●● ●

●●●● ●
●●

●●●
●●

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●
●
●●
●
●●●●●●●

●
●●●
●●●●

●

●
●

●

●

●●●●●●●●

●

●●●●

●

●

●

●

●

●●
●
●●●

●
●●●
●
●●●

●

●
●
●●●●●●

●
●●●●●●●●●●●

●●●●●●
●●●●●●●

●●●●●●●
●●●●
●●●●●●

●●●●●
●●
●●●●●●

●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●● ●●●●●●

●●●

●

●●●●●
●●●●●●●●●●

● ●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●●

●

●●●●●●●

0e+00 1e+07 2e+07 3e+07 4e+07

0e
+

00
2e

+
07

4e
+

07

grayling pos

sa
lm

on
 p

os

●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●
●
●●
●
●●●●●●●

●
●●●
●●●●

●

●
●

●

●

●●●●●●●●

●

●●●●

●

●

●

●

●

●●
●
●●●

●
●●●
●
●●●

●

●
●
●●●●●●

●
●●●●●●●●●●●

●●●●●●
●●●●●●●

●●●●●●●
●●●●
●●●●●●

●●●●●
●●
●●●●●●

●●●●
●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●● ●●●●●●

●●●

●

●●●●●
●●●●●●●●●●

● ●●●
●●●●●●●●●●●●●●●

●●●●●●●●●●●●●

●

●●●●●●

blockid=99
full−FALSE

block nr.

1



●

●●●●
●●●●●

●●
●●●●●●●●●●● ●●●●

●●●
●

●●

●
●

●

●●

●●●
●●●

●●

●●●●●

● ●

●

●●●

●●●

0.0e+00 1.0e+07 2.0e+07 3.0e+07

0.
0e

+
00

6.
0e

+
06

1.
2e

+
07

21A

grayling pos

pi
ke

 p
os

●

●●●●
●●●●●

●●
●●●●●●●●●●● ●●●●

●●●
●

●●

●
●

●

●●

●●●
●●●

●●

●●●●●

● ●

●

●●●

●●●

●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●
●●●●● ●

●●●●●
●●●●

●● ●

●

● ●●●●
●●●●

●●●●●●●
●

●●●●
●●●●●●

●
●●●●●●

●
●●●●●●●●

●●●

●

●●●●●
●●●●●

●●●●
●●●●●●●

●●●●●●
●●●●●●●●●●

0.0e+00 1.0e+07 2.0e+07 3.0e+07

0e
+

00
2e

+
07

4e
+

07

grayling pos

sa
lm

on
 p

os

●●●●●●●●●●●●●●
●●●●●●●●●●

●●●●●●
●●●●●●●

●●●●●●●●●●●●●●●●●●●
●●●●● ●

●●●●●
●●●●

●● ●

●

● ●●●●
●●●●

●●●●●●●
●

●●●●
●●●●●●

●
●●●●●●

●
●●●●●●●●

●●●

●

●●●●●
●●●●●

●●●●
●●●●●●●

●●●●●●
●●●●●●●●●blockid=100

full−FALSE
block nr.

1

●●●
●●

●●●

●

● ●

●● ●
●●

●

●●●
●

●●●

●●●

●

●●
●
●●

●

●●●

●●●
●●●

●●●●
●
●

●●●●●

0e+00 1e+07 2e+07 3e+070.
0e

+
00

6.
0e

+
06

1.
2e

+
07

21B

grayling pos

pi
ke

 p
os

●●●
●●

●●●

●

● ●

●● ●
●●

●

●●●
●

●●●

●●●

●

●●
●
●●

●

●●●

●●●
●●●

●●●●
●
●

●●●●

●●●●●●●●●●●●●●

●

●●●●

●
●● ●●●●●●●●●

●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●● ●●

●●●●●●●●●●
●●●●●● ●●●●●●● ●

●●●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

0e+00 1e+07 2e+07 3e+07

0e
+

00
4e

+
07

8e
+

07

grayling pos

sa
lm

on
 p

os

●●●●●●●●●●●●●●

●

●●●

blockid=101
not inverted−FALSE

●
●● ●●●●●●●●●

●●●●●●●●●●●●●●●●

blockid=102
inverted−FALSE

●

●●●●●●●●●●●●●●●●●●●●●●●● ●

blockid=103
not inverted−FALSE

●

●●●●●●●●●●
●●●●●● ●●●●●●●

blockid=104
inverted−TRUE

●

●●●

●

●●●●●●●●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

blockid=105
not inverted−TRUE

block nr.

1
2
3
4
5

●●
● ●

●●

●●●●●●●

●●●
●●●●●●●●●●●●●●

●●●●●
●●●●●●
●●●

●●●
●
●

●●

●
●●●●●●●●●●

●●●●●

●

●●●●

●
●●●●●●●●●●●

●
●
●●

●●●●
●●●●●●●●

● ●

●

●

●

●
●

●●

●

●●
●

0.0e+00 5.0e+06 1.0e+07 1.5e+07

0e
+

00
4e

+
06

8e
+

06

22A

grayling pos

pi
ke

 p
os

●●
● ●

●●

●●●●●●●

●●●
●●●●●●●●●●●●●●

●●●●●
●●●●●●
●●●

●●●
●
●

●●

●
●●●●●●●●●●

●●●●●

●

●●●●

●
●●●●●●●●●●●

●
●
●●

●●●●
●●●●●●●●

● ●

●

●

●

●
●

●●

●

●●
●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●●●●●●●

●●●●●●●●
●●●

●●●●●●●
●
●●●●●●●●

●●
●
●
●
●●●●
●
●●●●
●
●●
●●
●●●
●
●●
●

●
●●
●
●●
●
●
●
●●
●

●

●
●●●●●●●●●●●

●
●
●
●
●●●●●●●●●●●●●

●●●●●●
●●●●●
●●●●●●●

●

●

●●●
●
●●●●

●

●

●
●●
●●
●●
●
●●●
●●●●●●●

●

●●
●
●●●●●

●●
●
●
●
●●●●●●●●

●●

●

●●●●●●●
●
●

●

●●●

●

●●●●
●
●●●●
●●●●●●

●

●

0.0e+00 5.0e+06 1.0e+07 1.5e+07

0.
0e

+
00

1.
5e

+
07

3.
0e

+
07

grayling pos

sa
lm

on
 p

os

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●

●●●●●●●●●
●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●
●●●●●●●

●●●●●●●●
●●●

●●●●●●●
●
●●●●●●●●

●●
●
●
●
●●●●
●
●●●●
●
●●
●●
●●●
●
●●
●

●
●●
●
●●
●
●
●
●●
●

●

●
●●●●●●●●●●●

●
●
●
●
●●●●●●●●●●●●●

●●●●●●
●●●●●
●●●●●●●

●

●

●●●
●
●●●●

●

●

●
●●
●●
●●
●
●●●
●●●●●●●

●

●●
●
●●●●●

●●
●
●
●
●●●●●●●●

●●

●

●●●●●●●
●
●

●

●●●

●

●●●●
●
●●●●
●●●●●●

●

blockid=106
full−FALSE

block nr.

1

●●●
●●●

●●●●●●●●●●●●●●●

●●●●●

●●●
●●●

●●

●●

●

●●●●●●●●●●

●●●●●●●
●

●●●●

●●

●●●●

●●
●●●●●
●●●●●●●●

●

●●●●

●●●
●●

●

●

●

●●

●

●
●●

●

●

●

●●

●

●

●●●

●●●

●
●●●

0.0e+00 4.0e+06 8.0e+06 1.2e+07

2e
+

06
6e

+
06

1e
+

07

22B

grayling pos

pi
ke

 p
os

●●●
●●●

●●●●●●●●●●●●●●●

●●●●●

●●●
●●●

●●

●●

●

●●●●●●●●●●

●●●●●●●
●

●●●●

●●

●●●●

●●
●●●●●
●●●●●●●●

●

●●●●

●●●
●●

●

●

●

●●

●

●
●●

●

●

●

●●

●

●

●●●

●●●

●
●●●

●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●
●●●●●

●

●●
●
●●
●
●

●

●●

●

●●●●●●●●●●●●●●●●●●●●
●
●
●
●
●

●●●●

●

●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●

0.0e+00 4.0e+06 8.0e+06 1.2e+07

0e
+

00
4e

+
07

8e
+

07

grayling pos

sa
lm

on
 p

os ●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●
●

●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●

●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

●●●
●
●●●●●

●

●●
●
●●
●
●

●

●●

●

●●●●●●●●●●●●●●●●●●●●
●
●
●
●
●

●●●●

●

●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●blockid=107

full−FALSE
block nr.

1

●●
●

●●●●

●●
●●

●

●
●

●●●●
●●

●
●

●

●
●●●

●

●

●

●
●

●●
● ● ●●●●

●●●● ●●

●

●●●
●●●
●●

●
●●

●●
●

0.0e+00 5.0e+06 1.0e+07 1.5e+07 2.0e+07 2.5e+07 3.0e+07

0e
+

00
4e

+
06

8e
+

06

23A

grayling pos

pi
ke

 p
os

●●
●

●●●●

●●
●●

●

●
●

●●●●
●●

●
●

●

●
●●●

●

●

●

●
●

●●
● ● ●●●●

●●●● ●●

●

●●●
●●●
●●

●
●●

●●

●●●
●●●

●

●●
●

●●●●
●
●●

●●
●
●●●●●

●●●●●

●●

●

●
●●●●●●●●●●

●
●●●●

●●●●●●●
●
●
●●●●●●●●●●●●●

●●

●●●●●●●●●

●●●

●●●●●●●●●●●●●●●●●●

●

●●●●●● ●●●
●●●●●●● ●●●●●●●●●●●

●●●●●●
●●●●●●

●●●●●● ●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●

●

0.0e+00 5.0e+06 1.0e+07 1.5e+07 2.0e+07 2.5e+07 3.0e+07

3e
+

07
5e

+
07

grayling pos

sa
lm

on
 p

os

●●●
●●●

●

●●
●

●●●●
●
●●

●●
●
●●●●●

●●●●●

●●

●

●
●●●●●●●●●●

●
●●●●

●●●●●●●
●
●
●●●●●●●●●●●●●

●
blockid=108

inverted−FALSE

●

●●●●●●●●●

●●●

●●●●●●●●●●●●●●●●●

blockid=109
not inverted−FALSE

●

●●●●●● ●●●
●●●●●●● ●●●●●●●●●●●

●●●●●●
●●●●●●

●●●●●● ●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●

blockid=110
inverted−FALSE

block nr.

1
2
3

●
●
●●

●●

●●

●

●●

●
●

●

●

●●●●●●
●

●●
●

●

●●
●
●

●

●●●●
●●●

●
●

●

●

●●
●
●

0.0e+00 5.0e+06 1.0e+07 1.5e+07 2.0e+07 2.5e+07

0e
+

00
4e

+
06

8e
+

06

23B

grayling pos

pi
ke

 p
os

●
●
●●

●●

●●

●

●●

●
●

●

●

●●●●●●
●

●●
●

●

●●
●
●

●

●●●●
●●●

●
●

●

●

●●
●

●
●
●
●●
●
●●●●●●●

●

●

●●●●
●
●

●

●●

●

●

●●● ●
●●●

●
●●
●●
●

●
●●●

●●●●●●
●●●●●●

●

●●●●●●●●●
●●●

●●●●●●●●●●
●●●●●●●●

●●●●●●●●●●●
●●●●●●●●

●●●
● ●

●●●●
●●●●●●

●●●
●●

●

●●●●●●● ●●●●●●●● ●

●●●●●●●●●●

●

●●●

●

●

0.0e+00 5.0e+06 1.0e+07 1.5e+07 2.0e+07 2.5e+07

2.
5e

+
07

4.
0e

+
07

5.
5e

+
07

grayling pos

sa
lm

on
 p

os

●
●
●
●●
●
●●●●●●●

●

●

●●●●
●
●

●

●●

●

●

●●● ●
●●●

●
●●
●●
●

●
●●●

●●●●●●
●●●●●●

●

●●●●●●●●●
●●

blockid=111
unknown−NA

●●●●●●●●●●
●●●●●●●●

●●●●●●●●●●●
●●●●●●●●

●●●
● ●

●●●●
●●●●●●

●●●
●●

●

●●●●●●● ●●●●●●●●

blockid=112
unknown−NA

●

●●●●●●●●●●

●

●●●

●

blockid=113
unknown−NA

block nr.

1
2
3



●●
●

●
●●●●

●●●●
●
●●●●

●●●
●●

●●
●

●
●

●

●●

●

●● ●

●
●
●●

0.0e+00 1.0e+07 2.0e+07 3.0e+07

2e
+

06
6e

+
06

24A

grayling pos

pi
ke

 p
os

●●
●

●
●●●●

●●●●
●
●●●●

●●●
●●

●●
●

●
●

●

●●

●

●● ●

●
●
●●

●

●

●

●

●●●

●

●●●●●●●●●●

●
●●●●●●●●●●●● ●●●●●●●●●●●

●●●●●●
●●●●●
●●●●
●
●●
●
●●●●●●●●●●●

●

●

●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●

●
●● ●●●●●●●●

●●●●

0.0e+00 1.0e+07 2.0e+07 3.0e+07

0e
+

00
2e

+
07

4e
+

07

grayling pos

sa
lm

on
 p

os

●●●

●

●●●●●●●●●●

●
●●●●●●●●●●●● ●●●●●●●●●●

blockid=114
not inverted−FALSE

●

●●●●●●
●●●●●
●●●●
●
●●
●
●●●●●●●●●●●

●

●

●●●●●●
●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●

●
●● ●●●●●●●●

●●●

blockid=115
inverted−FALSE

block nr.

1
2

●
●

●●●

●●
●●●●●●●

●

●

●●
●

●
●

●
● ●

●●
●

●

●● ●
●
●

●

0.0e+00 5.0e+06 1.0e+07 1.5e+07 2.0e+07 2.5e+07

0e
+

00
4e

+
06

8e
+

06

24B

grayling pos

pi
ke

 p
os ●

●

●●●

●●
●●●●●●●

●

●

●●
●

●
●

●
● ●

●●
●

●

●● ●
●
●

●

●●●●●●●●●●●●●●●●●

●

●
●●●●●●

●●

●●●●●

●

●●●
●
●●

●

●●●●●

●

●●●●●●●●●
●

●

●●●●●
●
●●

●

●●●●●●●●● ●●●●●●●●●●

●

●●●●●●●●● ●
●

●●●●●●●●●●●●
●●●●●●●

●●

●

●●●●●●●●●●●●●●
●●●●●●●

0.0e+00 5.0e+06 1.0e+07 1.5e+07 2.0e+07 2.5e+07

1e
+

07
4e

+
07

7e
+

07

grayling pos

sa
lm

on
 p

os ●●●●●●●●●●●●●●●●●

●

●
●●●●●●

●●

●●●●●

●

●●●
●
●●

●

●●●●●

●

●●●●●●●●●
●

blockid=116
inverted−FALSE

●

●●●●●
●
●●

●

●●●●●●●●● ●●●●●●●●●●

●

●●●●●●●●● ●
●

●●●●●●●●●●●●
●●●●●●●

●●

●

●●●●●●●●●●●●●●
●●●●●●blockid=117

not inverted−FALSE
block nr.

1
2

● ●
●

●

●
●

●●●

●

●●

●

●

●●

●●●●●●●●●
●●●
●●●●●

●

●

●●●●●●

●
●●●●●●●

●●

●●●●●●
●●●

●●
●●●

●●●●

0e+00 2e+06 4e+06 6e+06 8e+06 1e+07

2e
+

06
6e

+
06

25A

grayling pos

pi
ke

 p
os

● ●
●

●

●
●

●●●

●

●●

●

●

●●

●●●●●●●●●
●●●
●●●●●

●

●

●●●●●●

●
●●●●●●●

●●

●●●●●●
●●●

●●
●●●

●●●●

●●●●●●●●●●●●
●●●
●●●

●●●●

●●●●●●

●

●

●

●●●●●●●
●●●●

●●●●
●●●●●●●●●●●

●●●●●●●●●
●●●●●●

●

●●
●●
●●●●●●●●●●

●●●●●●●●●●
●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●

●
●

●●
●●

●●●●●●

●●●
●●●●●

●●●●●●●
●●●●●●●●●●

●●●●●●
●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●●

0e+00 2e+06 4e+06 6e+06 8e+06 1e+07

0.
0e

+
00

1.
0e

+
07

2.
0e

+
07

grayling pos

sa
lm

on
 p

os

●●●●●●●●●●●●
●●●
●●●

●●●●

●●●●●●

●

●

●

●●●●●●●
●●●●

●●●●
●●●●●●●●●●●

●●●●●●●●●
●●●●●●

●

●●
●●
●●●●●●●●●●

●●●●●●●●●●
●●●●●

●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●

●●●●●●

●
●

●●
●●

●●●●●●

●●●
●●●●●

●●●●●●●
●●●●●●●●●●

●●●●●●
●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●●●●●blockid=118
full−FALSE

block nr.

1

●● ●

●
●

● ●●●●●●●●●●●●

●●●●●
●

●●●●
●●
●●●●
●
●●●
●
●
●●●

●

●●●●●●●●●●●●

●
●●

●●●●●
●●●●●

●●●●●
●

●●●●●●

●●

●●
●

●

●
●●●

●

●

● ●●●

●

●

●

●

0e+00 2e+06 4e+06 6e+06 8e+06

0e
+

00
4e

+
06

8e
+

06

25B

grayling pos

pi
ke

 p
os

●● ●

●
●

● ●●●●●●●●●●●●

●●●●●
●

●●●●
●●
●●●●
●
●●●
●
●
●●●

●

●●●●●●●●●●●●

●
●●

●●●●●
●●●●●

●●●●●
●

●●●●●●

●●

●●
●

●

●
●●●

●

●

● ●●●

●

●

●

●●●●●●●●●●●●●●
●●●

●●●●●●●●●
●●

●●●●●●●
●●●●●●●●●●

●●●●
●●●●
●●

●
●●
●●
●●●
●●●●●●

●

●●●●
●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●

●
●●
●
●●
●
●●
●●●●●●●●●

●●●●●●
●
●
●●
●
●●●●●●●●●●●

●●●●●●●●●●●

●

●●●●
●●●●●●

●●●●●
●●●●●●●●●●●●●

●●●
●
●
●
●
●●●

●

●
●●
●●
●●●

●

●●●●●
●●●

●●●●

●
●
●
●●●●●

●●●●

●
●●●●

●●●●●●●●

●

●●
●●

0e+00 2e+06 4e+06 6e+06 8e+06

0.
0e

+
00

1.
0e

+
07

2.
0e

+
07

grayling pos

sa
lm

on
 p

os

●●●●●●●●●●●●●●
●●●

●●●●●●●●●
●●

●●●●●●●
●●●●●●●●●●

●●●●
●●●●
●●

●
●●
●●
●●●
●●●●●●

●

●●●●
●●●●●●●●●●●●●●

●●●●●●●●●●●
●●●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●

●
●●
●
●●
●
●●
●●●●●●●●●

●●●●●●
●
●
●●
●
●●●●●●●●●●●

●●●●●●●●●●●

●

●●●●
●●●●●●

●●●●●
●●●●●●●●●●●●●

●●●
●
●
●
●
●●●

●

●
●●
●●
●●●

●

●●●●●
●●●

●●●●

●
●
●
●●●●●

●●●●

●
●●●●

●●●●●●●●

●

●●
●blockid=119

full−FALSE
block nr.

1



●
●

●
●

●●

●

●● ●●

●

●

●

●

●

●

● ●●● ● ●

●

●

●

●

●●●

●

●

●●

●
●

●

●● ●●●●
●●●●●

●● ●● ●●

● ● ●●●

● ●● ●● ●

●●
●

●
●

50 60 70 80 90 100 110

80
10

0
12

0
14

0
16

0

2N

N
F

Pre−duplication
Coregoninae
Salmoninae
Thymallinae

European grayling

Siberian grayling

Arctic grayling

Northern pike

Teleost ancestor

25 35 45 55

40
50

60
70

80

pre−duplication 2N

pr
e−

du
pl

ic
at

io
n 

N
F

Figure S5

Phylogenetic data of the salmonids combined with karyotypic information. 2N and NF from Phillips & Ráb (2001). Highlighted are 
the locations of the salmonid species belonging to the Thymallinae subfamily as well as Atlantic salmon. For comparison, the fig-
ure shows also the hypothetical teleost ancestor (Phillips & Ráb 2001) and Northern pike (Rondeau et al. 2014), dating prior to 
salmonid specific whole-genome duplication, are placed in the figure. Axes for the extant salmonids are on the bottom and on 
the left side, and axes for the Northern pike and hypothetical teleost ancestor on the top and on the right side of the plot.
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