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Abstract: A small and inexpensive thermal cycler (PCR machine), known as the MiniPCR™ Mini8 Thermal
Cycler (Amplyus, Cambridge, MA, USA), was developed. In this study, the performance of this PCR machine
was compared with the GeneAmp® PCR system 9700 (Applied Biosystems) using four autosomal short tandem
repeat (STR) kits, a Y-chromosome STR kit, and a mitochondrial DNA HV1/HV2 sequence analysis. The
sensitivity and stochastic effects of the STR multiplex kits and the quality of the DNA sequence analysis were
similar between the two PCR machines. The MiniPCR™ Mini8 Thermal Cycler could be used for analyses
at forensic DNA laboratories and crime scenes. The cost of the PCR is so economical that school laboratories
and individuals could use the machines.
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Fig. 1. MiniPCR™ mini8 Thermal Cycler (source: http:/www.
minipcr.com)
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Table 1. Constitution of PCR mixtures and PCR protocols for STR Multiplex kits

ID? ID plus® GF*¢ Fusion® Y23°¢
Master mix 6.3 8 7.5 5 5
Primer Set 1.8 4 2.5 5 2.5
Reagents Tag gold 0.3 - - _ _
(uL) D.W. 4.6 6 13 13 155
Target DNA 2 2 2 2 2
Total Volume 15 20 25 25 25
Initial step 95 °C (11 min)  95°C (11 min) 95 °C (1 min) 96 °C (1 min) 9 5°C (2 min)
PCR Denaturation 94 °C (1 min) 94 °C (20 sec) 94 °C (10 sec) 94 °C (10 sec) 94 °C (10 sec)
Annealing 59 °C (1 min) . 59 (1 min) 61 °C (1 min)
Protocol 59°C (3 59°C (90
FOROOT Extension 72 °C (1 min) (3 min) ©O0se9) 25 30 sec) 72 °C (30 sec)
Final 60 °C (60 min) 60 °C (10 min) 60 °C (10 min) 60 °C (10 min) 60 °C (20 min)

AAmpF/STR Identifiler amplification, "AmpFISTR Identifiler Plus amplification, ‘GlobalFiler™ PCR, “PowerPlex® Fusion system amplifica-

tion, “PowerPlex®Y23 system
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Fig. 2. PCR product (A) and plot of PowerPlex Fusion system(B) amplified by MiniPCR and 9700.
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Fig. 3. Comparison of peak heights with regard to six STR multiplex kits using MiniPCR and 9700.
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4. Comparison of detected allele ratio with regard to
five autosomal STR multiplex kits using MiniPCR
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5. Comparison of peak balance of heterozygous alleles
from STR multiplex kits amplified by MiniPCR and
9700.

A
HvV1 HV I -F-9700
9700 MiniPCR
HV I -F-mini
TTTGGGTACCACCCAAGTATTGACTCACCC
HVI-R-9700
HV I -R-mini
B DRTTRC CGAACATACTTACTAAAGTGTGTTAATT
HV2
HVII-F-9700
9700 MiniPCR
HVII-F-mini
ATGTCGCA TATCTGTCTTTGATTCCTGCCTCT
HVII-R-9700
HVII-R-mini

Fig. 6. PCR products and DNA sequence of mtDNA HV1(A), and HV2(B) amplified by MiniPCR and 9700.
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