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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�HYDOXDWLRQ�RI�:KROH�*HQRPH�$PSOL¿FDWLRQ��:*$��IRU�'1$�
sample archiving.

This presentation will impact the forensic science community by highlighting the pros and cons of using WGA to generate abundant 

TXDQWLWLHV�RI�'1$�IURP�VDPSOHV�WKDW�DUH�FXUUHQWO\�LQ�OLPLWHG�DPRXQWV���6SHFL¿FDOO\��WKLV�VWXG\�ZDV�GHVLJQHG�IRU�D�GDWDEDVH�RI�VDPSOHV�
that have been collected as part of the National Institute of Justice-funded research, with ancestry and phenotypic information of the 

donors.  The immortalization of these samples will allow sharing them with other researchers to improve ancestry and phenotype 

prediction models.

7KH�DYDLODELOLW\�RI�KLJK�TXDOLW\�'1$�IURP�WKH�DIRUHPHQWLRQHG�VDPSOHV�LV�OLPLWHG��DV�RQO\�WKUHH�FKHHN�VZDEV�ZHUH�FROOHFWHG�SHU�
LQGLYLGXDO�� �$�SRWHQWLDO� VROXWLRQ� WR� WKLV�SUREOHP�LV� WKH�XVH�RI�:*$�WR� LQFUHDVH� WKH�FRQFHQWUDWLRQ�RI�'1$�H[WUDFW�� �7R�GHWHUPLQH� LI�
WGA is a viable solution for maintaining reference samples of limited quantity, the most important parameter is whether WGA can 

\LHOG�D�FRPSOHWH�DQG�EDODQFHG�UHSUHVHQWDWLRQ�RI�WKH�PDUNHUV�WR�EH�JHQRW\SHG��EH�LW�6KRUW�7DQGHP�5HSHDWV��675V��RU�6LQJOH�1XFOHRWLGH�
Polymorphisms (SNPs).

In this study, the REPLI-g®�0LQL�.LW��D�VWUDQG�GLVSODFHPHQW�EDVHG�DPSOL¿FDWLRQ�LQFRUSRUDWLQJࢥ����SRO\PHUDVH��ZDV�XVHG�WR�DPSOLI\�
'1$�H[WUDFWHG�IURP�EXFFDO�VZDEV���)LYH�VDPSOHV�ZHUH�DPSOL¿HG�LQ�WULSOLFDWH�ZLWK�DQ�LQSXW�RI��QJ�ZKLOH����VDPSOHV�ZHUH�DPSOL¿HG�
VLQJO\�ZLWK�DQ�LQSXW�RI���QJ��WKH�DPRXQW�UHFRPPHQGHG�E\�WKH�PDQXIDFWXUHU����7KH�DPSOL¿HG�SURGXFW�ZDV�TXDQWLWDWHG�XVLQJ�PXOWLSOH�
PHWKRGV���4XDQWL¿OHU®�+XPDQ��4XDQWL¿OHU®�7ULR��DQG��DQ�LQ�KRXVH�7DT0DQ® assay targeting a single copy region on Chromosome 5.  

4XDQWLWDWLRQ� UHVXOWV�YDULHG�VLJQL¿FDQWO\�ZLWK� WKH� WKUHH�PHWKRGV�� VXJJHVWLQJ� WKDW� WKH�:*$�SURFHVV�DPSOL¿HV� WKH� WDUJHWV�RI� WKH� WKUHH�
7DT0DQ®�DVVD\V�ZLWK�YDU\LQJ�HI¿FLHQF\���%DVHG�RQ�4XDQWL¿OHU®�+XPDQ�UHVXOWV��:*$�\LHOGHG�DQ�DYHUDJH�RI����QJ�RI�'1$�IURP�D���QJ�
input (ranging from 28ng to 900ng), whereas with a 2ng input, the reaction yielded an average of 54ng (ranging from 4ng to 208ng).  

Two samples with an input of 10ng and one sample with an input of 2ng failed to amplify.

7KH�:*$�SURGXFW�ZDV�WKHQ�DPSOL¿HG�ZLWK�$PSÀ675®�,GHQWL¿OHU��3OXV�XVLQJ����QJ�RI�LQSXW�'1$��EDVHG�RQ�4XDQWL¿OHU®�+XPDQ�
UHVXOWV��LQ�D���/�UHDFWLRQ�YROXPH��FRQGLWLRQV�RSWLPL]HG�IRU�UHIHUHQFH�VDPSOHV�DW�*HRUJH�:DVKLQJWRQ�8QLYHUVLW\��*:8�����7KH�:*$�
product was also genotyped at 50 SNP loci, using SNaPshot®�DVVD\V�GHYHORSHG�DW�*:8�ZLWK��QJ�RI�LQSXW�'1$��EDVHG�RQ�4XDQWL¿OHU® 

+XPDQ�UHVXOWV����2II�VFDOH�SHDN�KHLJKWV�DQG�VSOLW�SHDNV�ZHUH�REWDLQHG�IURP�WKH�,GHQWL¿OHU®�3OXV�DPSOL¿FDWLRQ�SURGXFWV��VXJJHVWLQJ�D�
SRVVLEOH�4XDQWL¿OHU®�+XPDQ�XQGHUHVWLPDWLRQ�RI�WKH�:*$�\LHOG�LQ�UHVSHFW�WR�WKH�675�UHJLRQV�WDUJHWHG�LQ�WKH�DVVD\���7KLV�LVVXH�LV�EHLQJ�
further investigated.

)RU�:*$�'1$�LQSXW�OHYHOV�RI�ERWK���QJ�DQG��QJ��RQH�DOOHOH�GURSSHG�RXW�SHU�SUR¿OH�RQ�DYHUDJH���$OO�SUR¿OHV�VKRZHG�ORFXV�WR�
ORFXV�LPEDODQFH���7KH�DYHUDJH�SHDN�KHLJKW�UDWLR�EHWZHHQ�VLVWHU�DOOHOHV�LQ�WKH���QJ�VDPSOHV�ZDV�KLJKHU�WKDQ�LQ�WKH��QJ�VDPSOHV���7KH�
�QJ�WULSOLFDWHV�\LHOGHG�D�IXOO�FRQVHQVXV�SUR¿OH�DOWKRXJK�HDFK�UHSOLFDWH�FRQWDLQHG�RQH�LQVWDQFH�RI�GURS�RXW���2I�WKH�WHVWHG�613V��������
ZHUH�VXFFHVVIXOO\�JHQRW\SHG��WKH�IDLOHG�613�DOVR�IDLOHG�LQ�WKH�RULJLQDO��QRQ�:*$��'1$�H[WUDFW��SRVVLEO\�GXH�WR�3&5�SULPHU�HI¿FLHQF\�
LVVXHV�� �$OO�SHDNV�ZHUH�SUHVHQW�DQG�GLVWLQJXLVKDEOH�IURP�DUWLIDFWV�QRLVH�DQG�JHQRW\SHV�ZHUH�FRQVLVWHQW�ZLWK�WKRVH�REWDLQHG�IURP�WKH�
RULJLQDO�'1$�H[WUDFWV�

According to the results obtained, WGA is a promising solution for sample archiving, although caution must be exercised.  In this 

H[SHULPHQW��613V�DSSHDUHG�PRUH�UREXVW�WKDQ�675V���)XUWKHU�VWXGLHV�HYDOXDWLQJ�D�ODUJHU�SDQHO�RI�PDUNHUV�ZLWK�1H[W�*HQHUDWLRQ�6HTXHQFLQJ�
�1*6��WHFKQRORJ\��DQG�HYDOXDWLQJ�KLJKHU�OHYHOV�RI�LQSXW�'1$��ZLOO�EHWWHU�DVVHVV�WKH�SRWHQWLDO�RI�:*$�IRU�VDPSOH�LPPRUWDOL]DWLRQ�

$V�WHFKQRORJ\�UDSLGO\�SURJUHVVHV��LW�LV�OLNHO\�WKDW�LQ�WKH�IRUHVHHDEOH�IXWXUH�QHZ�DQG�FRPSUHKHQVLYH�PHWKRGV�IRU�KLJK�OHYHO�PXOWLSOH[LQJ�
RI�PXOWLSOH�PDUNHU�W\SHV�ZLOO�EH�DYDLODEOH�WR�WKH�IRUHQVLF�FRPPXQLW\���7KXV��IXWXUH�DYDLODELOLW\�RI�WKHVH�ZHOO�FKDUDFWHUL]HG�VDPSOHV�ZLOO�
be increasingly important in the development of methods and interpretation guidelines for ancestry and phenotype prediction.
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