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Casework Samples

Case 2: 6 L of template DNA in 10 uL
PCR reaction mixture, 30 cycles
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Casework Samples

Case 3: 6 UL of template DNA in 10 uL
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Casework Samples
Case 4: 6 L of template DNA in 10 uL
PCR reaction mixture, 30 cycles
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Population Statistics (N=73)

Alleles obtained Alleles obtained
by length by sequence

CSF1PO 7 7
D10S1248 7 7
D13S317 8 8
D14S1434 6 6
D16S539 7 7
D19S433
D1S1656
D1S1677
D21S11
D2S1338
D2S1776
D25441
D3S1358
D4S2408
D5S2500
D5S818
D6S1043
D6S474
D7S820
D8S1179
D9S2157
THO1
TPOX
vWA

Locus
30

H Alleles obtained by length

H Alleles obtained by sequence

CSF1PO
D13S317
D16S539
D195433
D1S1656
D1S1677

D21S11
D251338
D2S1776

D25441
D351358
D4S2408
D552500

D55818
D651043

D65474

D75820
D8S1179
D9S2157

THO1
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Population Statistics

Sample Size Requiremenis for Addressing the Table 4. Conservative Estimates of the Number of Individuals Needed to Rep-

Population Genetic Issues of Forensic Use of resent All Possible Genotypes in a Sample for a &-Allelic Codominant Locus
DNA Typing
Minimum Sample Size' Needed for:
RANAJIT CHAKRABORTY' k a = 0.00] a =001 a = 0.05 a=0.10 a =025
5 213 156 116 99 77

Absiract  DNA typing offers a unique opportunity to identify in- 10 921 691 532 465 379
dividuals for medical and forensic purposes. Probabilistic inference 15 2,164 1,647 1,288 1,137 944
regarding the chance occurrence of a match between the DNA type 20 3,962 3,043 2,406 2,137 1,794
of an evidentiary sample and that of an accused suspect, however, 25 6,330 4,893 3,899 3,479 2,943
requires reliable estimation of genotype and allele frequencies in the 30 9.279 7,210 5,778 5,174 4.402
population. Although population-based data on DNA typing at sev- 40 16,955 13,278 10,733 9,659 8,287
eral hypervariable loci are being accumulated at various laborato- 50 27,051 21,305 17,329 15,651 13,507
ries, a rigorous treatment of the sample size needed for such pur- 100 115,134 92,153 76,248 69,539 60,970
poses has not been made from population genetic considerations. It
is shown here that the loci that are potentially most useful for fo- a. Sample size in these computations refers to the number! of individuals to be typed for each
rensic identification of individuals have the intrinsic property that k-allelic codominant locus. The values of a = 0.001, 0.01, 0.05, 0.10, and 0.25 represent
they involve a large number of segregating alleles, and a great ma- 99.9%, 99%, 95%, 90%, and 75% confidence, respectively, of being assured that all pos-
jority of these alleles are rare. As a consequence, because of the sible genotypes are represented in the sample.

large number of possible genotypes at the hypervariable loci that
offer the maximum potential for individualization, the sample size
needed to observe all possible genotypes in a sample is large. In
fact, the size is so large that even if such a huge number of indi-
viduals could be sampled, it could not be guaranteed that such a
sample was drawn from a single homogeneous population. There-
fore adequate estimation of genotypic probabilities must be based
on allele frequencies, and the sample size needed to represent all
possible alleles is far more reasonable. Further economization of
sample size is possible if one wants to have representation of only
the frequent alleles in the sample, so that the rare allele frequencies
can be approximated by an upper bound for forensic applications.

Source: Human Biology, Vol. 64. No. 2 (April 1992). pp. 141-159
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