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Abstract: STR genotyping is a universal DNA fingerprinting analysis method. The process of traditional
typing methods, which consists of DNA extraction, DNA quantification, PCR amplification and detection and
analysis of amplified STR fragments, is time consuming (8~10 h). The turnaround time is not always satis-
factory. Therefore, tremendous efforts have been made to speed up the STR typing process. New technologies
and methods of rapid STR typing that have been developed in recent years, including rapid DNA extraction,
direct PCR, fast PCR, and microfluidic chip technology STR fast typing were reviewed.
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Table 1 Summary of rapid PCR methods
Year(s) Autheres Primer  PCR thermal cycle Buffer DNA polymerase ~ PCR cycle Time Problems
2008/2009 Vallone, AmpFISTR® GeneAmp 9700  PyroSTART™  SpeedSTAR™ 95 °C, 1 min; Less than Incomplete adenylation,
et al®?® identifiler thermal cycler buffer HS DNA 28x(95 C, 5 s; 36 min  non-specificartifacts,
polymerase 58 °C,10 s; 72 °C, reduced sensitivity and
10 s);72 °C, 1 min decreased amplification
efficiency for D19S433
and D21S11
2009 Wang, AmpFISTR® GeneAmp 9700  AmpFISTR® Phusion(NEB), 98 °C, 7 min; 2h Significant increase in
et al”™  identifiler thermal cycler Identifiler AB77, AB95,  28%x(98 C, 15 s; non-specific  products,
buffer AB-1, AB-3 61 °C, 15 s; nonhuman cross-reacti-
72 C,15 s) vity and a two-fold incr-
ease in stutter artifacts
2009 Giese,  AmpFISTR® Eppendorf SpeedSTAR™  SpeedSTAR™ 95 C, 1 min; 19 min  Incomplete adenylation;
et ™  profiler plus mastercycler® HS fast buffer I HS DNA 28x(98 C, 4 s; increase in stutter ratios
ep thermal cycler polymerase 58 C,15 s;
72 C, 5 s);
72 °C, 1 min
2012 Verheijb, AmpFISTR® Piko® thermal Phusion® Phusion® 98 °C, 5 min; 47 min Increase in stutter rati-
et ad  SGM plus  cycler Flash buffer Flash DNA proper cyclesx os, reproducible artif-
polymerase (98 °C,5 s; 59 C, acts, increased baseline
30s; 72 C, 10 s); and allele dropout
72 °C, 1 min
2012 Laurin, AmpFISTR® Bio-Rad C1000™ SpeedSTAR™  SpeedSTAR™ 95 °C, 1 min; 26 min Increase in stutter ratios
et al®  profiler plus thermal cycler HS fast buffer I HS DNA 28x(95 C, 5 s;
polymerase 62 C, 15 s);
72 °C, 1 min
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Table 2 Comparison of the time of traditional and rapid STR typing methods and the potential problems
of the rapid methods

DNA extraction Traditional methods

Rapid methods

The potential problems of the rapid method

Direct PCR 22~180 min

Rapid PCR >200 min*
>180 min

Microfluidic technology for STR typing 8~10 h

2~15 min
<185 min
19~120 min

Different sample extraction efficiency is quite different.
The applicable type of samples is limited.

Incomplete adenylation, non-specific artifacts,

increase in stutter ratios.

3h The applicable type of samples is limited,

immature technology development.

T A SR B RAFHLN R R, X Z P76 R A —

tion and PCR.

FEHE LT “+

Notes: Protocols vary from laboratory to laboratory, these are general conditions used;

s BB T ?H%Elﬁﬂ PCR # % B ).

: this time is the total time of extrac-
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