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Abstract

Methodological and technological improvements are continually revolutionizing the field of ancient DNA. Most ancient DNA
extraction methods require the partial (or complete) destruction of finite museum specimens, which disproportionately impacts
small or fragmentary subfossil remains, and future analyses. We present a minimally destructive ancient DNA extraction method
optimized for small vertebrate remains. We applied these methods to detect lost mainland genetic diversity in the large New
Zealand diplodactylid gecko genus Hoplodactylus, which is presently restricted to predator-free island sanctuaries. We present
the first mitochondrial genomes for New Zealand diplodactylid geckos, recovered from 19 modern, six historic/archival (1898
to 2011) and 16 Holocene Hoplodactylus duvaucelii sensu latu specimens, and one modern Woodworthia sp. specimen. No
obvious damage was observed in post-extraction micro-CT reconstructions. All ‘large gecko’ specimens examined from extinct
populations were found to be conspecific with extant Hoplodactylus species, suggesting their large relative size evolved only once
in the New Zealand diplodactylid radiation. Phylogenetic analyses of Hoplodactylus samples recovered two genetically (and
morphologically) distinct North and South Island clades, probably corresponding to distinct species. Finer phylogeographic
structuring within Hoplodactylus spp. highlighted the impacts of Late-Cenozoic biogeographic barriers, including the opening
and closure of Pliocene marine straits, fluctuations in size and suitability of glacial refugia, and eustatic sea-level change.
Recent mainland extinction obscured these signals from the modern tissue derived data. These results highlight the utility of
minimally destructive DNA extraction in genomic analyses of less well studied small vertebrate taxa, and the conservation of

natural history collections.

Hosted file

Main_Text.docx available at https://authorea.com/users/452385/articles/550475-ancient-
mitochondrial-genomes-recovered-from-small-vertebrate-bones-through-minimally-
destructive-dna-extraction-phylogeography-of-the-new-zealand-gecko-genus-hoplodactylus


https://authorea.com/users/452385/articles/550475-ancient-mitochondrial-genomes-recovered-from-small-vertebrate-bones-through-minimally-destructive-dna-extraction-phylogeography-of-the-new-zealand-gecko-genus-hoplodactylus
https://authorea.com/users/452385/articles/550475-ancient-mitochondrial-genomes-recovered-from-small-vertebrate-bones-through-minimally-destructive-dna-extraction-phylogeography-of-the-new-zealand-gecko-genus-hoplodactylus
https://authorea.com/users/452385/articles/550475-ancient-mitochondrial-genomes-recovered-from-small-vertebrate-bones-through-minimally-destructive-dna-extraction-phylogeography-of-the-new-zealand-gecko-genus-hoplodactylus

B. prexvacton

@ Middle Island, Mercury Islands (FT175)

Middle Island, Mercury Islands (FT176)

Green Island, Mercury Islands (FT177)

Green Island, Mercury Islands (FT178)
Hernia Island, Alderman Islands (FT560)
2 Raumahuanui Island, Alderman Islands (FT566) 9

Middle Chain Island, Ald lands (FT562)

] Korapuki, Mercury Islands (FT179)
Hongiora, Alderman Islands (FT567)

Taranga Island, Hen and Chicken Islands (FT576)

0.03 Taranga Island, Hen and Chicken Islands (FT580)
0f86

Coppermine Island, Hen and Chicken Islands (FT630) 74
Maungatautari, Waikato (RE.7381)

*Wairarapa (5.46528.2)

“*Wairarapa (5.47439)
*Wai (W0333)
2)
Great Barrier Island (LH3223) North Island

“Waitomo (AU7

North Island
054 @ Cape Maria van Dieman (VT925)

Cape Maria van Dieman (VT939)

(5) Aorangilsland, Poor Knights Islands (CD1032)

s (FT2

North Trios Island, Trios Islands (FT2047)

North Brother Island, Brothers Islands (FT277)

rights re
5

North Brother Island, Brothers Islands (FT278)
North Brother Island, Brothers Islands (FT2908)

Al

North Brother Island, Brothers Islands (FT2909)
*northwest South Island (5.38813.2)

Stephen'’s Island (VT949)
@ *North Canterbury (5.33501)
*North Canterbury (5.33703.11)

*North Canterbury (5.33703.7)

South Island

South Island

*North Canterbury (5.33703.10)
*North Otago (VT807a)

*North Canterbury (5.33703.1)
*North Otago (VT3333)

*North Otago (VT3332)

*North Otago (V1719a)

*North Otago (VT3331)
*North Otago (VT807b)

ia ‘Southern Alps' (RE8563)

0.01 subs/site




Middle Island, Mercury Islands (FT175)
Green Island, Mercury Islands (FT177)
Green Island, Mercury Islands (FT178)
Middle Island, Mercury Islands (FT176)
Hernia Island, Alderman Islands (FT560)

Raumahuanui Island, Alderman Islands (FT566)
Middle Chain Island, Alderman Islands (FT562)
Taranga Island, Hen and Chicken Islands (FT576) southern North Island
Taranga Island, Hen and Chicken Islands (FT580) & north-eastern islands
Coppermine Island, Hen and Chicken Islands (FT630)
E dlo7! *Wairarapa (5.46528.2)

*Wairarapa (5.47439)

Maungatautari, Waikato (RE.7381)
D Mercury Islands (FT174)

0, Korapuki, Mercury Islands (FT179)

Hongiora, Alderman Islands (FT567)
*Waitomo (W0333)

E *Waitomo (AU7700.2)
Great Barrier Island (LH3223)

central North Island

Great Barrier Island

North Island B

Cape Maria van Dieman (VT925)

Cape Maria van Dieman (VT939) northern North Island
Cape Maria van Dieman (VT940)
Aorangi Island, Poor Knights Islands (CD1032) Poor Knights Islands

.95
o
Middle Trios Island, Trios Islands (FT2046)
A North Trios Island, Trios Islands (FT2047)
- G North Brother Island, Brothers Islands (FT277)
North Brother Island, Brothers Islands (FT2908)
northern South Island
North Brother Island, Brothers Islands (FT2909)
North Brother Island, Brothers Islands (FT278)
*northwest South Island (5.38813.2)
Stephen’s Island (VT949)
H
1 0

South Island F
*North Canterbury (5.33501)

é *North Canterbury (5.33703.11)

“*North Canterbury (5.33703.7)
*North Canterbury (5.33703.10)
4 3 2
Time (Mya)

*North Otago (VT719a)
*North Otago (VT3331) eastern South Island
*North Otago (VT3332)
*North Otago (VT807A)
*North Otago (VT3333)
*North Otago (VT807b)
*North Canterbury (5.33703.1)

o)}
v



Data may be pre

reviewed

and has not been pee:

This a pr

751436 /v1

)2

doi.org/10.

https:

permission

No reuse witl

All rights reserved

funder

tho

The copyright holder is

021

)

rea 23 Dec

northern South Island

eastern South Island

3 2 N 13 i
3 i i3 3
T 3
@ Cape Maria van Dieman
@ Poor Knights Islands
@ Great Barrier Island
@ Hen and Chickens Islands
) Mercury Islands
@ Alderman Islands
E 10 Samples ) Waikato
() Stephen’s Island
: @ Brothers Island
3 1 Sample @ Trios Islands
@ Subfossil Localities
th 327 2 Poor Knights
northern
3 Islands
North Island £
: 133
131
southern Borth Islan
north-e(étern islagds
Great Barrier
: 3 n Island
: 16 - B 3
L 318 100 i6
: 29 -0 .
; 1%
! - 6 6
3 62 7
H 11 %18

'@ central North Island



NI Extant SI Extinct SI Extant

ESI NIExtinct
PKI NIExtant
GBI Sl Extinct
CNI
NSI
SNI & NEI
NNI ESI PKI GBI CNI SNI & NEI
[ , .
0 0.2 0.4 0.6 0.8 1.0



