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Considerable debate has surrounded the potential ofQIAamg® DNA Stool Mini Kit (Qiager® GMBH,
faecal material for non-invasive genetic studies of wild Hilden, Germany), on spin columns following the
animal populations (e.g. Taberlet et al. 1996; Taberlet manufacturer’s protocol. DNA was eluted in 100
and Waits 1998). Whilst faecal material is becoming of TE buffer. From this 2ul were used for each PCR
a more widely used and accepted source of DNA for reaction. When PCR reactions failed to produce a
mitochondrial DNA amplification, concern has been product, template DNA solutions were vacuum dried
expressed about its suitability for the amplification of and resuspended in %0 of TE buffer. Extracted DNA
single copy nuclear DNA markers such as microsatel- was stored at-20 °C for the long term or at 4C for
lite loci. While several studies have used high-quality immediate use.
DNA sources such as blood as a species control (Kohn ~ Twenty-one human microsatellite primer sets
et al. 1995; Gerloff et al. 1995; Van der Kuyl et al. (D1S207, D1S533, D1S548, D1S550, D2S141,
1996; Paxinos et al. 1997), we present one of the D3S1768, D4S243, D4S431, D5S1457, D6S271,
few tests using matched comparisons between faecedD6S311, D7S503, D7S817, D10S611, D11S925,
and high-quality DNA sources of known individuals D13S159, D14S306, D16S402, D16S420, D17S791,
(Reed et al. 1997; Wasser et al. 1997; Launhardt et al. and D21S441) which were known to amplify DNA
1998). Further, only two other studies have performed derived from baboon blood were tested on faecally-
Mendelian checks on known mother-offspring pairs derived DNA. Eight of these: D4S243, D5S1457,
(Launhardt et al. 1998; Smith et al. 2000). Here we D6S271, D7S503, D10S611, D13S159, D14S306,
report the results of genotyping 12 individuals at 8 and D16S402 (see Altmann et al. (1996) for PCR
loci, measuring amplification success rate and geno- protocols) amplified polymorphic DNA derived from
type fidelity (especially ‘allelic dropout’; Gagneux et faeces. Primers were end-labeled with fluorescent
al. 1997) in faecal DNA, by comparing DNA extracted dyes for visualisation on an ABI 377 genetic analyser
from faeces and blood in savannah baboons from (for further details see Ciofi et al. 1998).
Amboseli, Kenya. All blood extractions originated from a single
Blood samples were collected and stored as blood sample per individual and each individual was
described in Altmann et al. (1996). Faecal samples typed 1-6 times per locus (x = 2, s4. 1 times per
were collected within minutes of defecation, stored locus). Faecal extractions originated from 1-5 distinct
in 95% ethanol at room temperature in the field, faecal samples perindividual.
and then stored at-70 °C. DNA was extracted To compare resulting genotypes from different
from blood using standard methods (Bruford et al. source materials a total of 96 unique (individual by
1998). DNA was extracted from faeces using the locus) genotypes were obtained using both blood and
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Table 1. Total number of successful amplifications for this study @07). Where there is in inconsistency in scoring the cell is highlighted.

Adjacent to each genotype is the number of times the true genotype was achieved. Cells denoted ‘-

were produced. Cells in bold italics indicate where spurious bands were produced

Sample
Individual type

Sample
number D4S243

D5S1457 D6S271 D7S503 D10S611 D13S159 D14S306 D16S402

Blood

Faeces
Faeces
Faeces
Faeces
Faeces

Blood

Faeces
Faeces
Faeces

Blood
Faeces
Faeces

Blood

Faeces
Faeces
Faeces

Blood
Faeces
Faeces

Blood
Faeces
Faeces

Blood
Faeces
Faeces

Blood
Faeces
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Blood
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Faeces

Blood
Faeces
Faeces

Blood

Faeces
Faeces

Blood
Faeces
Faeces
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164/172
1 164/172
2 164/172
3 164/172
4 164/172
5 164/172
164/172
1 164/172
2 164/172
3 —
168/172
1 168/172
2 168/172
166/170
1 166/170
2 166/170
3 —
146/164
1 146/164
2 146/164
164/164
1 164/164
2 164/164
168/172
1 172/172
2 —
168/172
1 168/172
2 —
176/180
1 176/180
2 _
164/180
1 —
2 164/180
164/164
1 —
2 164/164
172/176
1 _
2 172/176

11
11
11
11
1/1
1/1

3/3
212
1/1

22
1/1
11

1/1
212
212

2/3
1/1
11

1/1

11

1/1
3/3

0/1

1/1
171

3/3
3/3

171

130/138 1/1 166/180 1/1 154/162 1/1 152/184 1/1 168/178 1/1 176/180 1/1 146/154 2/2
130/138 1/1 166/180 3/3 154/162 4/4 152/184 1/1 168/178 2/2 — - 146/154 1/1
- —  166/180 1/1 154/162 4/4 — —  168/178 3/4 176/180 1/1 146/154 2/2
130/138 1/1 - - 154/162 22 - - 168/178 1/1 176/180 1/1 - -
- - - - 154/162 22 - - - - - - -
- - - - 154162 11 - - - - - - -

112/126 2/2 188/196 2/2 154/162 3/3 184/188 1/1 168/178 6/6 172/176 1/1 146/146 2/2
- - — 154/162 3/3 184/188 2/2 168/178 1/1 172/176 1482192 0/1
112/126 2/2 196/196 0/1 154/162 2/3 - - 168/178 2/2 - — 146/146 3/3
- — 188/196 1/1 154/162 1/1 - - 168/178 1/1 - - 146/146 11

126/130 1/1 170/198 1/1 164/168 3/3 184/184 1/1 166/172 2/2 176/176 2/2 146/160 1/1
- - - — 164/164 0/1 184/184 2/2 166/172 2/2 176/176 3/3 - -

126/130 1/1 170/198 2/3 164/168 1/1 - - - - - - 146/160 2/2
118/122 2/2 180/180 2/2 154/154 3/3 152/188 2/2 166/172 3/3 176/184 1/1 146/154 1/1
118/122 1/1 180/180 1/1 - — 152/188 1/1 166/172 3/3 - — 146/146 0/1
118/122 1/1 180/180 1154/154 2/3 152/152 2/2 - - - — 146/154 2/2
118/122 22 - - - - - 166/172 1/1 176/184 1/2 - -

122/130 1/1 166/188 1/1 158/164 2/2 184/184 1/1 168/178 3/3 172/176 1/1 146/146 1/1
— 166/188 1/1 158/164 1/1 184/184 3/3 168/178 1/1 176/176 0/1 146/146 2/2
122/130 2/2 166/188 1/1 158/164 1/1 - - 168/178 1/1 172/176 3/3 - -

122/130 1/1 170/188 2/2 160/164 3/3 184/192 1/1 168/178 2/2 176/180 1/1 146/146 A
- - - - 160/164 1/1 - - 168/178 2/2 - - -
122/130 1/1 170/188 2/3 — — 184/192 2/2 168/178 1/1 176/180 2/2 146/146 2/2

130/134 2/2 166/172 1/1 154/154 1/1 184/192 1/1 164/170 1/2 180/180 2/2 146/146 1/1
- - - — 154/154 2/2 - — 164/170 1/1 180/180 1#@/146 1/2
130/134 2/2 166/172 2/2 - -  184/192 2/2 - - - — 146/146 2/2

122/126 1/1 164/164 1/1 164/168 3/3 152/188 2/2 166/168 1/1 176/180 1/1 146/146 1/1
122/126 1/1 - - - — 152/188 1/1 166/168 1/1 176/180 1/1 146/146 2/2
122/126 1/1 164/164 2/2 164/168 2/2 — - 166/168 1/1 - -

134/138 1/1 182/182 1/1 154/156 1/1 180/196 1/1 170/170 4/4 150/180 1/1 146/146 2/2
134/138 2/3 - —  154/156 2/3 - — 170/170 2/2 150/180 1/2 146/146 2/2
- - 182/182 2/2 - - 180/196 1/1 - - - - - -

130/138 1/1 166/170 1/1 168/168 1/1 152/192 2/2 162/170 2/2 172/180 1/1 154/174 3/3
- - - — 168/168 3/3 - — 170/170 0/1 172/180 2/2 154/174 2/3
130/138 3/3 166/170 2/2 - - 152/192 2/12 - - - - - -

134/138 6/6 166/166 2/2 154/168 3/3 184/188 1/1 166/178 6/6 172/180 1/1 146/154 2/2
134/138 1/1 - — 154/168 1/1 184/188 1/1 166/178 1/1 - —  146/154 2/3
134/138 2/2 166/166 3/3 — - - - 166/178 1/1 172/180 1/1 - -

126/130 1/1 166/170 2/2 158/168 1/1 188/188 1/1 164/178 6/6 172/180 1/1 146/146 1/1
126/130 1/1 166/170 2/4 158/168 1/1 188/188 2/2 164/178 3/3 172/180 1/1 146/146 2/2
- - - - - —  164/178 22 - - - -

faeces (12 individuals by 8 loci). To investigate the source materials. A unique genotype was resolved
reproducibility between faecal samples we collected by accepting the score of the majority of repeats.
faeces from a number of individuals on different In accordance with Taberlet et al. (1996), if the
days (2-5 samples per individual), and were able to only source of discrepancy between the two tissue
compare consistency between samples for 33 geno-sources was the absence of one allele, we considered
types. For within-blood comparisons of reproduci- the resolved genotype to comprise both alleles. For
bility, 42 genotypes were typed 2—6 times (Table 1). each faecal sample, the majority genotype for that
To establish the true genotype, all loci were typed sample was used for the comparison so as not to
repeatedly for each individual using DNA from both include multiple, potentially non-independent values

" indicate where no successful amplifications
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per sample. The consistency across samples is indi-is recommended, but the extent to which this needs to
cated in Table 1 where the number of replicates per be carried out will vary on a case-by-case basis and
sample follows the resolved genotype, as described inis likely to be locus-specific. In this case, to reliably
the table footnote. genotype each individual, we type each heterozygote
A total of 515 amplifications were performed (407 twice and each homozygote at least three times for all
successful) to produce the 96 genotypes for which loci.
both DNA sources were used and for which heterozy- It is important to highlight the fact that here
gotes were amplified at least twice and homozygotes samples were routinely collected within minutes of
were amplified at least three times. As expected, the defecation, and all individuals were identifiable.
proportion of amplifications from which genotypes Therefore, repeat samples could be ascribed to the
could be scored was significantly lower for faecally- same source, and the material was generally in good
derived DNA (70%, 238/340) than for blood (97%, condition. Other populations and species, where it is
169/175) when all amplifications were considered less easy to identify individuals or where faeces are
(binomial test, nominap < 10°3). When consid- more difficult to find, may prove more difficult to type
ering the incidence of allelic dropout in independent non-invasively.
samples there was a significant difference (binomial
test, p < 1072) between the two sample types; 8%
(18/238) of faecal amplifications and 1% (2/169) of Acknowledgements
blood amplifications were subject to allelic dropout
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