DNA tools that can assist y
wildlife management
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Species identification

Population genetics: genetic profiling using microsatellite
markers (dog, cat, rat, mouse, stoat, ferret, rabbit, possum,

skink, fantail, tui, kiwi, pateke, etc)

Sex determination from feathers, scats, tissue, saliva (birds,

mammals)

Predator detection (multiplex assay for 19 mammals present

in NZ)

Disease screening (Chytrid, Avian malaria)
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Species ldentification

Genetic identification from tissue saliva, faeces,
moulted hair, skin or feathers, urine.

New Zealand’s fau
monitoring for ma
distribution.

Genetic ID can assi
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Species ID of trace samples

Difficult samples (e.g. degraded, low copy number and
minor contribution in a DNA mixture).

Receipt of numerous predated carcasses, eggshells and
suspected incursions in sanctuaries — adapted the
already developed multiplex assay for 18 European
mammals to NZ!

1 Tobe SS and Linacre AMT (2008). A multiplex assay to identify 18 European mammal species from
mixtures using the mitochondrial cytochrome b gene. Electrophoresis, 29(2), 340-347.
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New Zealand mammalian multiplex assay

Consensus
tRNA-Glu

1. Homo sapiens L LRI BiR s U U RETLE LI TRRRY N R O LRNTRIURL L TRURE D DURIRRUITL TR RN IRL L DR TRUIRTRE | UYL L RERRU RO D RRIRTRRRR LT OOY ) BN L 3 _‘ 2 MItOChOﬂdfla - e H

2. Bos taurus i LR LUNTRRE T TRVRIBRTURT R T UL ANNT L RURUR T 1L R UL TRLY DS DRV RURUINT LU L W U L) H HE - .

3. Canis lupus familiaris I L DIURRLITIL DRTRLTRLTRL U L LT TR LT

4. Capra hircus L] LR T 1

5. Cervus elaphus 1 0T T R A T TRV RER T T TTRRIAT y " o AN -

[TRE TR T T E -

6. Equus caballus [0 11T M

7. Erinaceus europaeus R T CRTTTE LT TRUR TR AT T8 ARRTROTT T ST TRTRRT UL STATERTAT LI TR TR 1 SO T TR

[T T T} | ke |- -
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8. Felis catus LU IR BT L A LI L IRURE L DRREITEL DNTRER RTINSO L L

9. Mus musculus L ORI TR T T T 1

10. Mustela erminea LUV TR R T N TRTTRTR AT

11. Mustela nivalis L NIRRT Y WO T UYL T ST

1

LOLLLRRIN LI

12. Mustela furo ] T TR T e O T RO O R R LT 1 pe -
13 Oryc(clagus cuniculus LR UL I DU AT CHRRRY (RN ROT O CRCTRERRTTUEE ORI R CNL DVRDRRY AL DAURUURIURL LU ORRTRTRN | RUSSINY 101 RUURLIRUR CURPRRNVR TR AT D IR O 0 U 1 ) P -

-
14. Ovis aries T T T YT T A T TR TR LT AT SR T U

Mitochondrial DNA

LIRTTRURRU TR TN I A L - D b - y N - Hn - .

15. Rattus norvegicus ns LU IR R B M R LT LURRRI U TRTRIORUTRL TR RRE I L RURRUNL U1 REURY [RUR LU URTRURURR T CRINT L U U L) 0 7 HE - .

LU LU UL SR BT R A LRI N

16. Rattus rattus S TTTAT 1T O HEE - .

17. Rattus exulans " LU LURRNL U TRTRE R TR T Y T T e . -0 e HER - .

2
=

L DR LLL DRTREIR TR U TR TR L L IRINTIR 1 [ LU L L I .- .
-t
LU IR IR L R LU DURRRL L DATRL R TR DEUORETRURL L L UL L REURL AURLURE ORI RORRURI TLIETRL DN T UL LT I Y R LI LRLURLE Ll LB R DU DRUR L TRURRTRR O LT Y DR TTT Y 01 HE ..

18. Sus scrofa
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19. Trichosurus vulpecula

20. Macropus eugenii L UL UL RITTTIT DL RRY (RTINS IR C L CRTOR T RURUARU U SRR TR RO N L AR L L RURRY UARR ORI UR (URURL U I SR L UL LR RUTERRNE LU LR LU DR L SRR LR L T LT TR AR LU O R I R TR U L BT TR TR T Y
- .

Cytochrome b (cytb) — mitochondrial gene, intraspecifically conserved, 19
terrestrial mammals present in NZ, 3 fluorescent universal primers + 37
species-specific reverse primers, 2 fragment/species expected



New Zealand mammalian multiplex assay

Ship rat

‘ Cat Weasel Weasel
| |

Advantages of this method: §j
-Multiple species ID
-Degraded samples

AnaRamén-Laca' Research Article
Adrian M. T. Linacre*

S 0,C Dianne W Gleeson® Identification multiplex assay of 19
- e n S |t |Ve ~ terrestrial mammal species present

in New Zealand

-Self confirmatory
-Timely and cost-effective




Kiwi predation case

1.890 kg - Marunui (eastern Brynderwyns, Northland) ’
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Greater predator identification success

Previous unsolved predation cases

O (33%) Solved

?

18 (66%)

Post mortem or

DNA id Multiplex
Location result result
Whangarei iwi host dog
Kawau Island host ship rat and dog
Kawau Island weka host dog and cat

Otago grand skink host stoat
Tongariro bat human

black stilt host
suspected cat or
mustelid / host
Geraldine wrybill eggshells host
Mana Island  shore plover host

Ruapehu Kiwi
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Species identified from avian predations

= Morepork

M harrier
M possum
M pig

M cat
 Norway
M ship rat
m weasel
u ferret

M stoat

m dog
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Species identified from kiwi predations

12

10
8
" Norway rat
6 M ferret
M stoat
® dog
4
| I I
0 T T T T . T T T

2008 2009 2010 2011 2012 2013 2014 2015

Y A V. WU Al



Gender determination

« Decomposed specimens (e.g. rats)
e Sexual monomorphism (sex ratio)

* Juveniles (breeding facilities)




Population genetics
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Population genetics

Genetic diversity assessment
Population structure
Eradication monitoring
Population assignment
Parentage




Genetic profiling and population genetics

Rodents database: population assignment
Mustelids database: population assighment
Pateke (brown teal) genetic diversity assessment

Relatedness of ferrets/stoats/rats/mice found on
pest free areas
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Disease screening

ospores

Avian malaria
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