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NON-INVASIVE AND SIMPLE METHODS FOR SAMPLING RABBIT DNA
FOR PCR ANALYSIS OF MELANOCORTIN 1 RECEPTOR (MC1R) GENE
MUTATIONS: A TECHNICAL NOTE

Fontanesi L., Tazzoli M., Russo V.,

Dpt. Protezione e Valorizzazione Agroambientale (DIPROVAL), Sz. Allevamenti Zootecnici, Univ. of Bologna, REGG10 EMILIA, Italy

ABsTrRACT: Simple and non-invasive methods of collecting and preserving biological specimens for genetic
analysis can be useful in reducing the discomfort of the involved animals and can be applicable for high-
throughput studies that require a large number of biosamples. In order to have the possibility to analyse a large
number of samples and making easier the collection of rabbit biological materials as well as to reduce the cost
and time of the genotyping procedures, here we tested different protocols for the genotyping of mutations
identified in the rabbit melanocortin receptor 1 (MC1R) gene that are associated to coat colours in different
rabbit breeds. These protocols make use of rabbit hair roots or cell preparations from buccal swabs with a
direct PCR amplification without previous DNA extraction. Hair samples were collected from 60 rabbits of
different breeds and preserved for up to 12 months at 4°C. For each hair sample 5-10 hair roots were clipped
a few mm from the root directly within a 0.2 ml PCR tube. Buccal cells were collected from 10 crossbred and
purebred rabbits and prepared after a few steps for PCR. The PCR fragments were analysed by means of
polyacrylamide gel electrophoresis and stained with ethidium bromide or using fluorescent labelled products
resolved in a capillary automatic sequencer. The success genotyping rate of the hair and buccal cell samples
was 98% and 80%, respectively. These values are comparable to the success rates of other protocols
.described in human or other animals involving previous DNA extraction. The obtained results show that non-
invasive methods of biological specimen collection that make it possible to analyse the DNA without previous
extraction can be easily and routinely applied in rabbit molecular genetic studies. However, due to the higher
success rate and the easier method of collection, plucked hairs seem the best source for high-throughput
biosampling in this species.
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INTRODUCTION

Usually, peripheral blood sampling has been the method of choice for preparing animal DNA for a
wide range of molecular genetic applications and classical protocols use this biological material for
DNA extraction (i.e.: Sambrook ez al., 1989). However, its collection requires invasive procedures and
the use of anticoagulants, like EDTA or epinephrine, complicating sometimes the sampling and
storing. Thus, alternative, simple and non-invasive methods of collecting and preserving biological
specimens for DNA extraction can be useful in reducing the discomfort of the involved animals as
well as to facilitate these procedures.

For these reasons, several sampling approaches including the use of hairs and buccal swabs have
been largely and successfully applied in human epidemiological studies and forensic medicine (Higuchi
et al., 1988; Thomson et al., 1992; Walker et al., 1999). The use of hair as source of DNA has been
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described in dogs and cats (Menotti-Raymond ez al., 1997; Oberbauer etral., 2003; Pfeiffer ef al.,
2004) as well as in wild animals (Sloane ez al., 2000; Roon ef al.,2003; Frantz et al., 2004) for forensic,

or using capillary electrophoresis of dye labelled fragments in automatic sequencers.

of rabbit hair roots or cell preparations from buccal swabs with a direct PCR amplification without
any preliminary step of DNA extraction.

MATERIALS AND METHODS

Hair and buccal swab sampling.

Hair samples were collected from 60 rabbits of different breeds (Belgian Hare, n=5; Blue Vienna, n=5;
Burgundy Fawn, n=10; Californian, n=10; Checkered Giant, n=5; Giant Grey, n=4; New Zealand White,
n=20; commercial hybrid, n=1) and preserved for up to 12 months in 1.5 m] polypropylene microtubes
at 4°C. Buccal cells were collected from 10 crossbred and purebred rabbits. For all animals the MC1R
genotype was previously known based on PCR analyses from extracted DNA samples (Fontanesi et
al., 2006). For buccal cell sampling, widely available sterile cotton sticks were used to gently scrape
of both inner cheeks of the animals. Then the cotton sticks were cut a few mm from the cotton bud
that was dropped in a 1.5 ml microcentrifuge tube. Closed tubes were placed for 2-5 days at 4°C.

Biological material for direct PCR.

The preparation of the buccal cells was modified from Meldgaard et al. (2004). Briefly, about 0.6 ml of
sterile bidistilled H,0 was added to the tubes containing the cotton buds prepared as described
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PCR profile was as follows: 8 min at 95°C; 40 amplification cycles of 30 sec at 95°C, 30 sec at 62°C, 30
sec at 72°C; 10 min at 72°C. PCR was performed using a PT-100 thermal cycler (MJ Research,
Watertown, MA, USA). When the amplified fragments were resolved using capillary electrophoresis
in an ABI3100 Avant sequencer (Applied Biosystems, Foster City, CA, USA), primer forward was
fluorescence labelled at Smin with the dye 6-FAM. For this analysis, PCR products (2 ml reaction
product) were diluted in 10 ml of Hi-Di formamide (Applied Biosystems) and added to 0.1 ml of Rox

when the detection of the DNA fragments was carried out using 10% 29:1 bis-acrylamide:acrylamide
gel electrophoresis and ethidum bromide staining.

No amplification was detected in all negative controls.
RESULTS AND DISCUSSION

Direct PCR of biological materials or tissues relies on the possibility to get free DNA in solution after
the denaturation steps that should lysate cells. However, the presence of Tag polymerase inhibitors
may prevent PCR amplification and for this reason special PCR mixes have been applied in direct PCR
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that is a success rate higher or comparable to what was observed in human or anima] forensic and

visualized. The genotypes obtained with this method of analysis confirmed the results obtained with
polyacrylamide gel electrophoresis analyses.

Figure 1. Electrophoretic patterns on polyacrylamide gel of the DNA fragments obtained for the rabbit
MCIR gene after direct PCR of hajr root samples. M, DNA molecular weight marker VIIT (Roche Molecular
Diagnostics, Mannheim, Germany); R, reference mix of the amplified products of three alleles (the wild type
allele of 146 bp, the 6 bp deletion allele of 140 bp and the 30 bp deletion alle]e of 116 bp) at the MCIR locus
(Fontanesi et al., 2006); 1 and 2, fragments of 116 bp obtained from two Burgundy Fawn rabbits (the
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method of cell preparation may produce a very low amount of amplifiable DNA due a direct
amplification of the cel] debris without previous DNA extraction step. Even if this data has been
obtained from a few samples, still this can be considered a high success rate comparing our method

buccal swabs in which PCR was successful in ~75% to ~99% of all cases according to the amplified
locus or the method of collection of biosamples (Walker ez al., 1999; Feigelson et al., 2001).

not been encountered in the fragment analysis for the MCIR gene whose polymorphic sites are not
simple sequence repeats: the obtained genotypes in the investigated animals were always as expected
from previous data that were produced by PCR from extracted DNA. Probably, a more in-deep
evaluation of the error rate of the described genotyping protocols should include a larger number of
samples. Nevertheless, it is stil] possible to consider, before PCR amplification, a DNA extraction
step from the two investigated sources of biological material. In this case, it remains the advantage
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On the other hand, comparing the results obtained with the use of two sources of biological materials
(hairs or buccal cells), due to a higher success rate and an easier method of collection, plucked hairs
seem the best source for high-throughput biosampling in the rabbit. Thus we will continue to use
this method for a more in-depth investigation of the rabbit MCIR gene polymorphisms that may
include analysis of other breeds/lines, family based pedigrees and wild rabbit populations.

Moreover, it should be pointed out that hair root analyses resulted reliable for the genotyping of
samples stored for up to one year. Further investigations to evaluate in more detail the storage time
between collection and use of this material is under way.
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