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B93 Quantitative Analysis of Botanical DNA by Real-Time PCR for Forensic 
'LVFULPLQDWLRQ�DQG�,GHQWL¿FDWLRQ

Hitomi S. Kikkawa*, 6-3-1 Kashiwanoha, Kashiwa, Chiba 277-0882, JAPAN; Kouichiro Tsuge, PhD, National Research Institute 
of Police Science, 6-3-1 Kashiwanoha, Kashiwa 277-0882, JAPAN; and Ritsuko Sugita, PhD, National Research Institute of Police 
Science, 6-3-1 Kashiwanoha, Kashiwa 277-0882, JAPAN

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�D�QHZ�KLJKO\�VHQVLWLYH�'1$�TXDQWL¿FDWLRQ�PHWKRG�IRU�IRUHQVLFDOO\�
relevant botanical samples.

This presentation will impact the forensic science community by describing a more accurate and effective examination method of 

'1$�TXDQWL¿FDWLRQ�IRU�SODQW�VSHFLPHQV���7KH�JRDO�RI�WKLV�VWXG\�ZDV�WR�GHYHORS�D�5HDO�7LPH�TXDQWLWDWLYH�3RO\PHUDVH�&KDLQ�5HDFWLRQ�
�57�T3&5��DQDO\VLV�IRU�D�ZLGH�UDQJH�RI�ERWDQLFDO�VSHFLHV���7KH�DPRXQW�RI�JHQRPLF�'1$�UHTXLUHG�E\�WKLV�PHWKRG�LV�VR�VPDOO�WKDW�LW�LV�
possible to perform more exacting examinations afterward.

%RWDQLFDO�HYLGHQFH�IRXQG�DW�D�FULPH�VFHQH�FDQ�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�LQ�FULPLQDO�LQYHVWLJDWLRQV��KRZHYHU��WKH�VSHFLPHQV�
FDQ�EH� IUDJPHQWDU\��ZKLFK�SUHYHQWV� DFFXUDWH� VSHFLHV� LGHQWL¿FDWLRQ�EDVHG�RQ�PRUSKRORJLFDO� FKDUDFWHULVWLFV�� �7KHUHIRUH��'1$�EDVHG�
LGHQWL¿FDWLRQ�KDV�EHJXQ�WR�EH�LQWURGXFHG�LQWR�ERWDQLFDO�IRUHQVLF�DQDO\VLV�

'1$�TXDQWL¿FDWLRQ� LV� UHTXLUHG� IRU�DFFXUDWH�DQG�HIIHFWLYH�H[DPLQDWLRQ�� � ,I� WKH� UHVXOW�RI� WKH�TXDQWLWDWLYH�DVVD\� LV�XQUHOLDEOH�� WKH�
SRWHQWLDO�IRU�QHHGLQJ�WR�XVH�PRUH�'1$�WR�UHSHDW�WHVWLQJ�WR�DYRLG�IDLOXUH�RI�WKH�DQDO\VLV�LV�OLNHO\���7KH�ORVV�RI�'1$�GXH�WR�WKH�QHHG�IRU�
UHDQDO\VLV�DIIHFWV�WKH�DELOLW\�WR�SHUIRUP�IXUWKHU�LPSRUWDQW�DQDO\VHV���)XUWKHUPRUH��ZLWK�VKRUW�WDQGHP�UHSHDW�SUR¿OLQJ��D�FRPPRQ�DQDO\VLV�
PHWKRG�XVHG�LQ�IRUHQVLF�LGHQWL¿FDWLRQ��WKH�DPRXQW�RI�WHPSODWH�'1$�QHHGV�WR�EH�VWULFWO\�FRQWUROOHG�

&RQYHQWLRQDO�'1$�TXDQWL¿FDWLRQ�PHWKRGV�� VXFK� DV�8OWUDYLROHW� �89�� �YLVLEOH� VSHFWURSKRWRPHWU\� DQG� ÀXRURPHWU\�� RIWHQ� IDLO� WR�
TXDQWLI\�D�GLOXWH�'1$�VROXWLRQ�FRUUHFWO\�EHFDXVH�RI�WKH�LQÀXHQFH�RI�QRQ�VSHFL¿F�EDFNJURXQG�QRLVH���,Q�DGGLWLRQ��WKHVH�PHWKRGV�UHTXLUH�
D�UHODWLYHO\�ODUJH�DPRXQW�RI�'1$���2QH�RI�WKH�VLJQL¿FDQW�SUREOHPV�ZLWK�ERWDQLFDO�HYLGHQFH�LV�WKH�ORZ�\LHOG�RI�'1$�IURP�GDPDJHG�
samples.  In such a case, conventional methods cannot be used to quantify the sample.  In contrast, qPCR requires only a small 

DPRXQW�RI�'1$���7KLV�PHWKRG�KDV�WKH�DELOLW\�WR�HVWLPDWH�GLOXWH�'1$�VROXWLRQV�DFFXUDWHO\�DQG�LV�ZHOO�VXLWHG�IRU�HQDEOLQJ�SODQW�VSHFL¿F�
TXDQWL¿FDWLRQ�

In this experiment, primers targeting the ribulose 1,5-bisphosphate carboxylase/oxygenase large subunit (rbcL) gene were used in a 

6<%5®�JUHHQ�T3&5�DQDO\VLV�PHWKRG���7KH�SULPHUV�XWLOL]HG�ZHUH�VHOHFWHG�WR�LGHQWLI\�D�ZLGH�UDQJH�RI�SODQW�VSHFLHV�SUHYLRXVO\�LGHQWL¿HG�
E\�GLUHFW�VHTXHQFLQJ�RI�VSHFL¿F�ORFL�

To test the newly developed qPCR method, Arabidopsis thaliana�JHQRPLF�'1$�ZDV�H[WUDFWHG�IURP�OHDI��VWHP��DQG�URRW�PDWHULDO��
WKHQ�WKH�T3&5�ZDV�SHUIRUPHG�RQ�VHULDO�GLOXWLRQV�RI�WKH�H[WUDFWHG�'1$���7KH�ORZHU�GHWHFWLRQ�OLPLW�ZDV����SJ�DQG�D�VWUDLJKW�FDOLEUDWLRQ�
FXUYH�ZDV�REWDLQHG�LQ�WKH�UDQJH�RI����SJ�WR��QJ�RI�'1$�

7R�H[DPLQH�ZKHWKHU�TXDQWL¿FDWLRQ�E\�T3&5�FDQ�EH�JHQHUDOO\�XVHG��WKLV�PHWKRG�ZDV�DSSOLHG�WR�RWKHU�SODQW�VSHFLHV���)LYH�IDPLOLHV��
Asteraceae, Poaceae, Cyperaceae, Rosaceae, and Ranunculaceae, which are popular plants in Japan, were selected.  It was determined 

WKDW�DOO�VDPSOHV�FRXOG�EH�DQDO\]HG�VXFFHVVIXOO\�XVLQJ�WKH�GHYHORSHG�T3&5�PHWKRG�
,Q�FRQFOXVLRQ��LW�LV�GHPRQVWUDWHG�WKDW�T3&5�DQDO\VLV�LV�D�YHU\�HIIHFWLYH�PHWKRG�WR�TXDQWLI\�'1$�IURP�ERWDQLFDO�VDPSOHV���0RUHRYHU��

this study raised the possibility that qPCR analysis can be applied to a wide range of plant species.
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