Single-copy Nuclear DNA
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Uses of scnDNA loci

1) multiple independent loci
a. gene genealogy
2) DNA is inherited from both parents
a. Sex specific, different effective population size
3) More sensitive than other techniques (i.e.,
allozymes)
4) Can be ordered allelic states

5) Neutral markers (?)
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Approaches to scnDNA

1) used cloned sequences already available (e.g., Sod,
Adh, Gpi, etc.)
2) Make you own
a. Anonymous scnDNA
b. Clone RAPD fragements

¢. Intron crossing
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Basic Protocol for Isolating scnDNA

1) Isolate total cell DNA

2) Digest DNA with frequent cutting restriction
endonuclease (e.g., Sau 3A)

3) Ligate cut genomic DNA into vector and
transform E. coli cells

4) Isolate plasmid DNA from recombinant white
colonies and make a dot blot

5) Select single copy clones
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Determining Copy number of Clones
1) Label total cell DNA

a. Radioactivity is proportional to copy number
in genome

2) Dot Blot cloned DNA onto membrane and
hybridize with labeled tDNA.
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Results From Cloning and Hybridizing

1) Several 100 (to 1,000s) of clones some singe-copy and some
repetitive

2) Overall (say 10° to 107) clones the entire genome of an
organism is represented

3) Single pieces of nuclear DNA that get synthesized every time
the bacterial cell divides (i.e., can make lots of this piece of
DNA by growing monoclonal bacterial cultures)

4) Can use clones directly as probes

5) Can make PCR primers that amplify locus
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PCR Amplification with Primers
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Screening Gel
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Example Data Set

Location Individual GP96 GP30 GP61 GP15 GP55 GP19
South Carolina DNR Gpo-298 AA AB AC AD AA AB
South Carolina DNR Gpo-299 AA AA BB ca AA AB
South Carolina DNR Gpo-300 AA AD ccC AD AA AB
South Carolina DNR Gpo-301 AA AA BC ca AA AA
South Carolina DNR Gpo-302 AA BB BB ca AA AA
South Carolina DNR Gpo-303 AA AA ccC DD AA AA
Big Shoals Gpo-216 BE AA BB AD BA BC
Big Shoals Gpo-217 AA AC BC AA AA BC
Big Shoals Gpo-218 CA BB BB EE AA BC
Big Shoals Gpo-E AB BC BB CB AA BB
Big Shoals Gpo-C DA AB BC CE AA BC
Big Shoals Gpo-A AA BB BB CB AA AC
Big Shoals Gpo-226 AB AA BB CD AA BC
Big Shoals Gpo-222 CB BB BC CB AA CC
Big Shoals Gpo-C AB BB ccC EB AA BC
Big Shoals Gpo-224 AA BB BC CD AA BB
Big Shoals Gpo-225 BB AC BC CD AA AC
Boyd Hill Gpo-026 AA BB BC CE AA BB
Boyd Hill Gpo-027 AA AC BB ccC AA BB
Boyd Hill Gpo-028 AA AA BB CB AA BB
Boyd Hill Gpo-029 AA BB BB CB BA BB
Boyd Hill Gpo-030 EE AA BC CA AA BB
Boyd Hill Gpo-031 AA BB BB CB AA BB
Boyd Hill Gpo-032 AA BB BB CB BA BB
Boyd Hill Gpo-036 AE BB BC CA BA BB
Boyd Hill Gpo-037 AA AA BC BB AA BC
Boyd Hill Gpo-038 AA AA BB CA BA BB
Boyd Hill Gpo-040 AA AB BB BB AA BB
Boyd Hill Gpo-041 AA AA BB CB BA BB
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Characteristics of scnDNA
1) Variation are changes in the DNA sequences
2) May be coding or noncoding
a. Usually don’t know which
3) May be functional or nonfunctional
4) Generally slower rate of evolution than mtDNA
5) Can be ordered character states BUT
recombination may influence haplotypes
6) Generally assess genetic differentiation by
differences in frequency of alleles (just as with

allozymes)
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