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_ Abstract
Introduction

arious methods of
DNA collection

for cetaceans have

btaining genetic samples from cetaceans can be logistically challenging. individuals (confirmed from field observations and photo-ID) that had been seen within
Various methods of DNA collection for cetaceans have been utilized, including  and/or across field seasons. For all cases in which we obtained more than one skin sample
biopsy darting (invasive, strict permit regulations) and fecal sampling (difficult ~ from a whale identified in the field as the same individual, we confirmed that the genotypes

been utilized in the to locate, reduced quality DNA). While sloughed skin has been utilized for were identical. We also compared genotypes of samples collected from four mothers and

past including biopsy darting, e genetic analyses of cetaceans in the past, the possibility of misidentification of the animal  their calves (six of these were included in the 11 known individuals with multiple samples)
fecal sampling and sloughed mmm— PO, R being sampled has yet to be investigated. In this study, we demonstrate that sloughed skin  and demonstrated that, in all cases, known mothers shared one-half of their genotype
skin collection. While biopsy Y . e g collection provides a non-invasive, relatively low-cost means of acquiring high-quality with their observed calves. Careful analysis of genotypic data from sloughed skin enables
sampling promotes an accurate 4V 7 : S DNA for reliable individual identification of humpback whales over time. Using a subset  scientists to address questions about humpback whale social dynamics, reproductive success,
match between observed A‘ g R S 3R o q of a large (> 1,500 samples) long-term sloughed skin dataset and a novel combination of ecology and life history. In the future, this protocol can be applied to the comprehensive

AL SR EnT DI AT 2 (OSSR, | 14 microsatellite markers, we compared genotypes from multiple samples of 11 known humpback whale datasetand to other cetacean species where sloughed skin can be collected.
collected, it is an invasive I A ] ARTE T 2

rechnique. Collection of R RS WP 23 Methods Results Conclusions

fecal matter is non-invasive

but often does not yield @8 Jﬂ e e (P y AN ‘ Data collection: * Seven of 14 loci deviated significantly from Hardy-Weinberg * This unique combination of loci, along with the

high quality DNA. In this : TRENRE ;_._. e SR * Sloughed skin samples were collected as part of a long- equilibrium after Bonferroni correction. The high proportion of loci optimized protocol, will provide further insight for
study, we demonstrate that el oA oS £ SRR term study of humpback whale behavior over the course out of HWE is currently under re-investigation. future analyses of humpback whale social dynamics,
;lr(z)l\l,;gd};esi ISIIZLI;I:\(::SI:V(; 11(())1\)1‘7_ o 3 : ‘_-'."_ ' of fourteen seasons (1995-2009, excluding 1997). * Exclusionary probabilities demonstrated that the probability of reproductive success, ecology and life history.

cost means of acquiring high R W : b * Sloughed skin was taken from both above and below identifying a single parent with no information on the other parent * The high-quality DNA demonstrates that storage of
sl DN, o faclvidla] B35 3 | g the water’s surface with an aquarium net. was 0.9999 and the probability of identifying an individual was sloughed skin in NaCl at ambient temperature is a viable
A ' " 0.9999. preservation method for skin samples for up to 15 yr.
identification of humpback whales * Samples were collected from February through April in

(Megaptera novaeangliae). waters off the coast of Maui, Hawaii and were stored in * We obtained replicate samples for 11 individuals. In all cases, the * Our ability to identify individuals with such high

I 6 s, dlsmrhed] sl aslkssion s non-iodized table salt (NaCl) since collection. individual’s genotype was identical. exclusion probabilities highlights the utility of the chosen

microsatellite markers.

been used to investigate group composition of o . * In all cases, known mothers shared at least one allele at each locus

humpback whales (e.g. Amos 1992, Valsecchi ez = g Sample distribution: with their observed calves. * Comparing genotypes from multiple samples of known
al. 1998). Valsecchi et al. demonstrated that the i I S 9 e * DNA was extracted (using Qiagen DNeasy kits) from individuals validates sloughed skin collection by proving
same number of genotypes and sex composition in i N known individuals and any associated calves. Table 1. Number of samples genotyped for each known individual, years the individual was sampled and that field observations of individuals have matched with

number of days they were sampled in years of multiple sampling dates. Note that individuals sampled in
* Genotyping samples collected from the same individual =~ multiple years have a separate listing for each year.

Number of Number of . . .
sample "o O mpling Group type * This analysis only includes a subset of samples from

pods was consistent with field observations. In only genetic identification.

0) . . .
1% of cases there were more genotypes than whales at different sighting events allowed us to test the

. . . . Identity
observed. In addition, multiple samples from a single 1 : : year . hotyped  dates
. ’ P pres? 5 1 i validity of the sloughed skin collection method. T ——— a much larger dataset. The protocol that has been
collection event were gathered for 15 single whales. . — L. 4T . . 1
. . , e We oenotvped a total of 47 samples. representine 14 Bl | el 1996 - ety (el il el optimized in this study, including the validation
EVCI'Y set ofsamples fOI' C&Ch smgleton YIGIdCd 1 smgle o] S : 5 g yp p ) p g g;aglfl_llrl:flzoup with escort female 1996 2 Competitive group with calf f 1 h d k H t. th d f _ d d l
. . . . ‘ﬁ_‘m il z . N1 . . Or S1ougncd sSKin coliecction metnodas 1or indiviaua
genotype indicating that all skin fragments collected at — i S 2 individual whales. O ONEE . N
That ane site belonaed to the same irdividual = = e Pl 2002 1 Mother/calf/escort identification, can now be applied to additional samples
al ONc S1t€ DCIONEZC O C Ssaimmc vidual. ) . i o ’ . . .
5 Figure 1. Sloughed skin samples were obtained within the Ddtd él?’ldl SiS' Earme” s calf Rascal ;“alel ;002 6 4 l\[\jot:er/ca::/escort X ; in order to gain a broader understandmg thumpback
. . . National Marine Sanctuary in the waters of the "Auau .y ¢ Carmen, i female 2882 i 3 Mothericalf;escor: or mother/ca hal d . l
I(r; ourﬁ study, we demonstrat;1 the accuracydof 1nd11V1<§ual Channel between the four islands region of Maui, Lana'i, e 29 microsatellite loci were screened and 14 total loci Carmen's ca female 2006 : e whale reproductive ecology.
identification over time. We have genotyped samples from Moloka i and Kaho-olawe. - Pineapple female 2006 2 Mother/calf . . . .
were chosen for analysis. bt . * Integrating long term photo identification and
known whales across years to prove that sloughed skin gives ceapples call male_ s ; 5 \,C'A';:hn;f/tcgffr % ngl 5 fkn P dividuals with behavioral
identical, uncontaminated, gCHOtYPCS over time. Reliance on ° A MJ Research DNA CIlgiIl€ (Waltham, MA) was llS€d Sasha’s offspring Flood  male 1995 2 with mother gine 1 a. 4 ysefsl;) OV.VIldl. .(;Vl 11121 SIIVI Z a\}fllora
. . . . . : Sasha female 1996 1 Mother/yearling obscrvations o nown individauais wi rovidac¢ tne
genotypic data will prove valuable when answering questions to perform PCRs in 10 pL volumes (10mM Tris-HC, Sasha’s offspring Flood  male 1996 3 with mother l . Pl i
about humpback whale ecolo Here. we embhasize the use SO0mM KCL 2 O0mM MgCIZ, 0.2 mM each dNTP, 0.3 Spreckles female 1995 2 Mother/calf/escort tools necessary to generate paternity analyses an
P 5 ’ P Spreckles’ calf male 1995 ! with mother better understand how, and to what extent, different
Of sloughed skin fOI‘ individual identiﬁcation to investigate U Taq DNA polymerase, and 100 ng DNA template). Escort with Spreckles male 1999 2 Mother/calf/escort ﬂ ’ d ’
) . ) : o . Spreckles female 2008 1 Mother/calf mating strategies influence reproductive success 1n
reproductive ecology rather than population genetics. Eventually, PCR profiles involved one cycle at 94°C for 2 min; 30 Tippy female 1998 2 Subadult female N E L E l P
with the integration of genetic data and photo identification of cycles of 94°C for 30 s, annealing temperature for 30's, S el female 200 > N Hpbacik WHAZES.
known whales and associated behavioral observations, we will and 72°C for 15 s; and one cycle at 72°C for 30 min.
have the opportunity to better evaluate reproductlve success and ® Products were visualized using M13 labels and Li- Eglte % IDescri:ativcﬂe< >Ift_at(']li.s‘ticts of _thgﬁ14 loci u?ted |Pr)1 ar;alysis: nis thii number of genotypes obtained out of A Cknowledgmen Is
- - . otal samples. ** indicates significance after Bonferroni correction. . . : . : : .
assess aspects of reproductive biology that no one approach can Cor 4200 and 4300 automated sequencers (Li-Cor | . Funding for this project was provided by NOAA’s National Marine Mammal
sildiess T faelaiian o . 1 A"e"; range ':U':;bler Annealing GenBank Laboratory and the University of Washington, School of Aquatic and Fishery
Biosciences, Lincoln, NE) AC137 138-68 - 1 = e tep. - ao. Sciences. Preliminary guidance was provided by Kerry Naish and Greg Jensen
. —r r— - = of UW SAFS. Sloughed skin samples were provided by The Center for Whale
* Genotypes were scored using SAGA v 3.3 ! w92-1ia . LA > PAI>1655 - - -
Yp g . GATAO2S 164-204 y 172 54 ok U93890 Studies. Photographs and skin samples were taken under NMEFS federal permits
(Li_Cor BiOSCiCHCCS, Lincoln, NE) GATA098 95-131 8 152 56 NS U93892 #807, 393-1480—01, and 393-1772-01, and State ofHawaii, Scientific Collecting
CA234 201-223 9 163 58 NS DQ151651 Permits 1995-2009. A special thanks to the American Cetacean Society’s Puget
e GENEPOP version 3.4 (Raymond and Rousset 1995) GATA417 207-247 11 171 49 o U93893 Sound Chapter for providinga student grant that made this presentation possible.
SERNEETEEN u , o AC045 191-205 5 174 58 NS DQ151645
PALERARR SRR RN, was used to test for Hardy-Weinberg equilibrium. p— S - T - o p—
Exclusion probabilities were calculated using CERVUS. L 2 2 = £2 e R
GT271 114-138 8 150 61 o AF309694
58 SUEIEES R loohicd i g . Lt Figure 3. A computer image of a gel GT310 122-126 3 173 63 NS AF309696
MOS W. 1992.. Restrlgta e DN rom sloughe cetacean skin; its potential for use in population ran using a Li-Cor 4200 automated EToE PELyas = 165 E7 e AF309692
analysis. Marine Mammal Science 8(3) 275-283.
. | sequencer and M13 labels. GT023 125-139 8 151 62 * AF309690
VALSECCHI E, GLOCKNER-FERRARI D, FERRART M AND AM0Os W. 1998. Molecular analysis of the efficiency CA232 166-192 10 165 56 NS DQ151650

of sloughed skin sampling in whale population genetics. Molecular Ecology 7: 1419-1422.



