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ABSTRACT

Molecular techniques have received increased interest in many ecological studies. The
ability of such techniques to determine population structure, gender, and even individuals has
provided valuable insight to effective management of wildlife populations. A major drawback
of such applications in wildlife studies is the invasiveness of traditional techniques of DNA
collection, many of which require capture of individuals. In oviparous chordates, the use of
eggshells as sources of genetic material would mitigate the impact of DNA collection on the
species of interest. Here we present procedures and protocols used to extract genomic DNA
from Rio Grande wild turkey (Meleagris gallopavo intermedia) eggs collected at two study sites.
While DNA concentrations were highly variable (37.27 ng/pl £ 5.12 SE), the below procedures
resulted in reliable genetic data for both gender identification as well as microsatellite analysis
using previously developed primers. Based on our findings, eggshell remains appear to have
enormous potential as a noninvasive source of DNA.
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INTRODUCTION

Genetic analyses of wildlife populations have
contributed greatly to our understanding of popula-
tion structure and dispersal, conservation biology,
and wildlife forensics (Haig 1998; Parker et al. 1998).
However, the most commonly used sources of wildlife
genetic material, blood or tissue samples, are invasive,

requiring the capture and restraint of individual animals
(Piggot and Taylor 2003). Invasive techniques may
negatively affect the species of interest either physically
or behaviorally and are often logistically problematic
(Spraker et al. 1987; Nicholson et al. 2000). Such
concerns, coupled with increasing technologies allow-
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2000 rpm for 10 minutes. The aqueous phase (top)
was removed and placed into a clean 15 ml tube, and a
second phenol wash was conducted. After the second
phenol wash, a final extraction wash using Phenol:
Chloroform:Isoamyl alcohol at a mixture of 25:24:1
as outlined above was used.

The remaining aqueous phase was put into dialy-
sis tubing (MWCO 12.14,000) strips approximately
7 cm in length. Dialysis was carried outina 1X TE
buffer solution at 4°C for 72 hours, changing the buffer
every 3-4 hours. Total genomic DNA (gDNA) was
stored at 4°C for immediate use or frozen (-20°C) for
archival purposes. The quantity of isolated DNA was
measured using UV spectrophotometric analysis of
A260/A280 ratio on an ND-1000 spectrophotometer
(NanoDrop Technologies). The isolated DNA was
visualized using agarose gel electrophoresis (0.8%)
and stained with ethidium bromide to assess quality

(Fig. 1).

Sex Identification using PCR.—The PCR reaction
required a substantial amount of template due to the
small quantities of DNA isolated from the eggshells.
The PCR protocol and thermal profile was modified
from D’Costa and Petitte (1998) which was developed
for sex identification of turkey embryos. Final con-
centrations of the optimized multiplex-PCR (M-PCR)
conditions were: 0.2 mM of each dNTPs, 0.5 uM of
each primer (ATP synthase gene and Pstl primer sets),
0.8 units of 7ag DNA polymerase (Promega), 2 mM
MgCl, (Promega) in a 1X Mg free buffer (Promega)
with 0.25 mg/ml of bovine serum albumen (bsa)
and 150 ng of isolated DNA. All reactions were

performed at a final volume of 10 pl in 0.2 ml thin
wall PCR tubes. The amplifications were performed
using a PTC-200 Gradient Cycler (MJ Research)
with the following thermal profile: initial denature at
94°C for 2 minutes: 40 cycles of 94°C for 30 seconds
(denature), 51°C for 30 seconds (annealing) and 72°C
for 40 seconds (extension); final extension of 72°C
for 10 minutes. The isolated gene products for both
the ATP synthase (250 bp) and Pstl repeat (177 bp)
were visualized using agarose gel electrophoresis
(2%) and stained with ethidium bromide to visualize
the amplicons by band size discrepancy under a UV
light source.

Microsatellite Amplification—We amplified and
sequenced the WT75 and WT38-2 loci from 4 indi-
viduals (Latch et al. 2002). We used 2 samples (one
male and one female) of DNA isolated from whole
turkey blood collected during winter capture events
(2005) and 2 samples (one male and one female) of
DNA isolated from turkey egg shell remains. PCR
conditions followed those from Latch et al. (2002),
and the final concentrations for PCR conditions were:
0.2 mM of each dNTPs, 0.5 pM of each primer, 0.65
units of 7ag DNA polymerase (Promega), 1.5 mM
MgCl, (Promega) in a 1X Mg free buffer (Promega)
with 10 ng of isolated DNA. All reactions were per-
formed at a final volume of 50 pl in 0.2 ml thin wall
PCR tubes. The amplifications were performed using
a PTC-200 Gradient Cycler (MJ Research) with the
following thermal profile: initial denature at 95°C for 2
minutes; 30 cycles of 95°C for 30 seconds (denature),
55°C (for WT75) or 59°C (for WT38-2) for 30 seconds
(annealing), and 72°C for 40 seconds (extension); final
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Figure 1. Total genomic DNA isolated from the chorioallan-
toic membrane of Meleagris gallopavo intermedia. Lanes
1-9 represent nine individual samples from one clutch. Lane

M is a 1 kilobase (kb) ladder.
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