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As criminal cases have become more complicated, Japan’s law enforcement officials are promoting the use of more
sophisticated technologies, such as DNA analysis, in the course of criminal investigations in order to verify facts with
objective evidence. The primary DNA analysis method employed by law enforcement officials is short tandem repeat
(STR) analysis, a method for identifying individuals utilizing individual differences in the number of repeat units of
characteristic DNA sequences. Presently, STR analysis can discriminate between individuals with the probability of one
in approximately 4.7 trillion, even when the DNA profile is the most common type among the Japanese population. In
every prefectural police department, members of criminal investigation laboratories, who were trained and certified by
the Training Center of Forensic Science at the National Research Institute of Police Science, perform STR analysis.
Forensic DNA analysis plays an important role not only in criminal investigations but also following large-scale dis-
asters, to aid in individual identification. The accuracy of DNA typing is increasing with the availability of STR typing
kits that can examine more loci than conventional kits. However, it remains difficult for DNA analysis to identify in-
dividuals with only small amounts of samples, old samples, or mixed samples. New methods for handling these
problematic samples are required. Here, we review current investigative techniques and challenges of DNA analysis, and
focus on the latest research for solutions to these challenges.
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Fig. 1. Annual Change of the Number of Samples for DNA
Typing Conducted by the Japanese Police Organization
(2007-2016)

T DO EREERET 2007 £ (76938 ££) n 5 2012 4E
(266867 f:) X TRIRITHIML TWBA, Z ZHFE
BV B FEEERET 30 R TRIX WA T
& %. DNA BIRAE 2175 ANM DR 2 FE Y 12
1572 2 EJEFREEANDIEHBEN T ITREL
2 EITRD, EEERNT I N—ITELEEEA

© 2019 The Pharmaceutical Society of Japan



726 YAKUGAKU ZASSHI

Vol. 139, No. 5 (2019)

Objects left on the crime scene
(e.g. a cigarette butt)

_iy| =

DNA type
match or not

A sample from the suspect

Suspect’s belongings
( e.g. a knife with blood stains)

‘ ° DNA type
match or not
Fig. 2. DNA Analysis Performed for Connecting Crime-

related Samples with a Person
(Color figure can be accessed in the online version.)

A sample from the victim
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Fig. 3. Analysis Procedure of Body Fluid Stains
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Fig. 4. STR Results Depicted as ‘“Type”’
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Fig. 5. Nucleic Acid Based Analysis for Forensic Investigation
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