Icelandic Arctic charr originates from two Atlantic

mitochondrial subclades
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1 Introduction g \g«%}

» Mitogenome variation can covary with performance and is a gﬁ[fa‘ﬁig'ijﬁda =
taxonomic tool allowing reconstructing of population histories.

O Atlantic subclade 2
* North Atlantic Arctic charr whole mitogenome variation has
revealed an Arctic and an Atlantic clade, the latter containing 7,
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two subclades that may have diverged 60,000 years ago .
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Previous haplotype occurrences Indicate that eastern o Rea I I y.
Greenland harbours subclades 1 and 2, but western N A

Greenland, Norway, and Iceland only subclade 2 (Fig. 1) .
» Can we expect only one Atlantic subclade in Iceland?
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Fig. 1: Arctic and Atlantic clades with the two Atlantic subclade haplotype
distribution recovered by Jacobsen et al.! including the Icelandic Vatnshlidarvatn
landlocked lake population. The Icelandic and Norwegian populations are from
landlocked lakes; all others are anadromous. Sample sizes (n) per population are
8-10 fish. Redrawn from Jacobsen et al.’.

 PacBio HiFi whole-genome sequencing of a single Icelandic
Arctic charr female followed by mitogenome assembly using
MitoHifi 2 and annotation using MitoAnnotator 3.

» Additional mitogenome assemblies from whole-genome short-
read sequences of 1,001 pedigreed individuals from the
breeding programme using GetOrganelle 4.

* Pedigree-based reconstruction of haplotypes
programme wild-origin founder females.

 We assembled a 16,654 bp mitogenome with the
typical features of fish mitogenomes (Fig. 2).

 We assigned the 1,001 Icelandic samples to 17

for breeding

5 subclade 1 subclade 2 haplotypes Ilinked to 22 founder females,
categorised as either Atlantic subclade 1 or 2 (Fig.
2).

* Although the subclades differ by 23 variants, the
14 variants In protein-coding regions do not alter
amino acid sequences (silent mutations).

 As in a previous study ', subclade 1 was more
prevalent in anadromous populations (Figs. 1, 3).

|IEA-YNH)
Na1-vYNH!
9l1-¥YNH!}
dsy-vYN4}
SAT-VNH)
gasedly
gased |V

AD-VYNY!
€aN

-+ = ﬁJ\Er-VNHI
SIH-YNHI
19S-YNYH}
na7-¥YN4l

AN

| 9

= 19~V NHI

P
e
N

T=—=—= dil-YNH}
— IY]-YNH}

PO
O

D-loop

T e 9Ud"VNHI!

=
1! ©
(@) ]

py
Z
>
e
=9 Z
-
g ——

—
Q
O
pa

} COXll ]

Cyt

tR NA-{%ys —
- ':.ll'

tRNA-Ser — ——m=

tRNA-Pro — ==

tRNA-GIn =~ ————_
tRNA

tRNA-Ala
tRNA-Asn
tRNA-Glu

Fig. 2: Estimated haplotype network for Icelandic breeding programme founders and the linearized
mitogenome with physical location for 23 variants, indicated as pins, that are fixed between Atlantic
subclade 1 and 2.

» Atlantic whole mitochondrial subclades diverge genetically, but
since most of these are silent mutations in protein-coding
regions, equal performance is expected. 6

 However, the effects of variants in non-coding regions remain
to be evaluated.

 The presence of two divergent subclades suggests that they
may have originated from two different glacial refugia.

O Atlantic subclade 1
(O Atlantic subclade 2

Fig. 3: Inferred Atlantic subclade distribution of some of the founder females of the
Icelandic Arctic charr breeding programme. The population abbreviations stand for
GRL — Grenlaekur, HRU — Hrutafjordur, LIT — Litlaa, MID — Midfjardara, OLV —
Olvesvatn, VID — Viéidalsa. Only OLV is a landlocked lake population, all others
are anadromous.

All populations In the current and previous studies lacking
subclade 1 are landlocked.

Mixed origin appears more likely for anadromous than for
landlocked populations.

Small sample sizes limit inferences about the relationship
between subclade identity and colonisation history.

If the subclades originated from two refugia, nuclear genetic
diversity can be expected to be higher in populations of mixed

origin. .
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