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B138 Evaluation of a Novel Approach to Low-Copy Number (LCN) DNA Methodologies 
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$IWHU� DWWHQGLQJ� WKLV�SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO�EH� IDPLOLDU�ZLWK� WKH� UHODWLYH� LPSDFW�RI�GLIIHUHQW� DSSURDFKHV� WR� ORZ�FRS\�'1$�
analysis on stochastic effects as compared to increased Polymerase Chain Reaction (PCR) cycle number protocols.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�DVVHVVLQJ�DOWHUQDWLYH�PHWKRGV�IRU�DQDO\]LQJ�ORZ�WHPSODWH�'1$�
IURP�HYLGHQWLDU\�PDWHULDO�WKDW�ZLOO�DOORZ�IRU�WKH�JHQHUDWLRQ�RI�PRUH�FRPSOHWH�675�SUR¿OHV���:LWK�LQFUHDVHG�DOOHOLF�UHFRYHU\�LQ�DGGLWLRQ�
to decreased stochastic events as compared to other LCN methods, an improved protocol for LCN samples will increase the ability of 

IRUHQVLF�ODERUDWRULHV�WR�JHQHUDWH�XVHIXO�SUR¿OHV�
3URGXFLQJ�JHQHWLF� SUR¿OHV� IURP� VDPSOHV�ZLWK����SJ�RU� OHVV� RI� WHPSODWH�'1$�� DOVR�NQRZQ�DV�/&1�VDPSOHV�� LV� GLI¿FXOW� XVLQJ�

VWDQGDUG�3&5�PHWKRGV���0RGL¿HG�VDPSOH�SUHSDUDWLRQ�SURWRFROV�ZKLFK�LQFUHDVH�WKH�F\FOH�QXPEHU�XVHG�IRU�DPSOL¿FDWLRQ�XS�WR����F\FOHV�
KDYH�EHHQ�GHYHORSHG�WR�LPSURYH�SUR¿OH�UHFRYHU\�IURP�WKHVH�VDPSOH�W\SHV��KRZHYHU��LQFUHDVLQJ�WKH�3&5�F\FOH�QXPEHU�SURGXFHV�DOOHOLF�
imbalance and drop out as well as other stochastically induced events, such as increased stutter ratios.  Increasing the number of PCR 

F\FOHV�FDQ�UHVXOW�LQ�HLWKHU�PRUH�FRPSOH[�PL[WXUHV�GXH�WR�WKH�DPSOL¿FDWLRQ�RI�WUDFH�'1$�WKDW�ZRXOG�QRW�RWKHUZLVH�EH�GHWHFWHG�RU�LQ�WKH�
DPSOL¿FDWLRQ�RI�WUDFH�'1$�FRQWDPLQDQWV�LQWURGXFHG�GXULQJ�VDPSOH�SURFHVVLQJ�WKDW�ZRXOG�QRW�RWKHUZLVH�KDYH�EHHQ�GHWHFWHG���7KHVH�
HIIHFWV�FDQ�FRPSOLFDWH� WKH� LQWHUSUHWDWLRQ�RI�UHVXOWLQJ�675�SUR¿OHV�� �7KH�PHWKRG�DVVHVVHG�LQ� WKLV�VWXG\�VHHNV� WR� LQFUHDVH�WKH�SHUFHQW�
UHFRYHU\�RI�D�JHQHWLF�SUR¿OH�DV�FRPSDUHG�WR�VWDQGDUG�3&5�PHWKRGV�ZLWKRXW�SURGXFLQJ�WKH�LQFUHDVHG�VWRFKDVWLF�HIIHFWV�REVHUYHG�ZLWK�
increased cycle number methods.

'LOXWLRQV�RI�H[WUDFWHG� UHIHUHQFH�TXDOLW\�'1$�ZHUH�SUHSDUHG�VR� WKDW� WKH�PD[LPXP�LQSXW�YROXPH� IRU�DPSOL¿FDWLRQ� �LQ� WKLV�FDVH�
�����O��ZRXOG� UHVXOW� LQ� WKH� DGGLWLRQ� RI� WKH� IROORZLQJ� DPRXQWV� RI�'1$�� � ���SJ�� �����SJ�� ����SJ�� ����SJ�� ����SJ�� ����SJ�� ����SJ��
���SJ�����SJ��DQG����SJ�� �$XWRVRPDO�675�SUR¿OHV�ZHUH�GHYHORSHG�IURP�HDFK�GLOXWLRQ� LQ� WKH�VHULHV�E\�IRXU�GLIIHUHQW�DVVD\�PHWKRGV�
�¿YH�UHSOLFDWHV�HDFK����6DPSOHV�LQ�WUHDWPHQW�JURXS�RQH�ZHUH�DPSOL¿HG�IROORZLQJ�WKH�PDQXIDFWXUHU¶V�UHFRPPHQGHG�SURWRFRO�ZLWK����
DPSOL¿FDWLRQ�F\FOHV�� �6DPSOHV�LQ�WUHDWPHQW�JURXS�WZR�ZHUH�DPSOL¿HG�IROORZLQJ�WKH�PDQXIDFWXUHU¶V�UHFRPPHQGHG�SURWRFRO�ZLWK�WKH�
DGGLWLRQ�RI�IRXU�H[WUD�DPSOL¿FDWLRQ�F\FOHV�����DPSOL¿FDWLRQ�F\FOHV�WRWDO����6DPSOHV�LQ�WUHDWPHQW�JURXS�WKUHH�IROORZHG�WKH�PDQXIDFWXUHU¶V�
UHFRPPHQGHG�SURWRFRO�ZLWK����DPSOL¿FDWLRQ�F\FOHV�H[FHSW�WKDW����O�RI�'1$�H[WUDFW�ZDV�GULHG�GRZQ�DQG�UHFRQVWLWXWHG�LQ������O�7(-4, 

WKXV�UHVXOWLQJ�LQ�D�JUHDWHU�RYHUDOO�LQSXW�RI�'1$���6DPSOHV�LQ�WUHDWPHQW�JURXS�IRXU�IROORZHG�WKH�PDQXIDFWXUHU¶V�UHFRPPHQGHG�SURWRFRO�
ZLWK����DPSOL¿FDWLRQ�F\FOHV�H[FHSW�WKDW����O�RI�'1$�H[WUDFW�ZDV�DGGHG�WR�D�FHQWULIXJDO�¿OWHU�DQG�FRQFHQWUDWHG�LQ������O�7(-4, thus 

UHVXOWLQJ�LQ�D�JUHDWHU�RYHUDOO�LQSXW�RI�'1$���$OO�VDPSOHV�ZHUH�DPSOL¿HG�XVLQJ�DQ�$SSOLHG�%LRV\VWHPV® GeneAmp® PCR System 9700 

using a Promega® PowerPlex®����+6�6\VWHP�DQG�DQDO\]HG�XVLQJ�FDSLOODU\�HOHFWURSKRUHVLV�RQ�DQ�$SSOLHG�%LRV\VWHPV® 3130 Genetic 

$QDO\]HU���5HVXOWLQJ�JHQHWLF�SUR¿OHV�ZHUH�FRPSDUHG�EDVHG�RQ�SHUFHQW�UHFRYHU\�RI�GRQRU�DOOHOHV��VWXWWHU�UDWLRV��DQG�DOOHOLF�EDODQFH��DV�
well as for allelic drop in.

)XOO�'1$�SUR¿OHV�ZHUH�FRQVLVWHQWO\�REWDLQHG�ZLWK�DV�OLWWOH�DV���SJ�WHPSODWH�'1$�IRU�GULHG�GRZQ�VDPSOHV���6DPSOHV�DW�WKH�VDPH�
LQLWLDO�FRQFHQWUDWLRQ������SJ�ȝO��RQO\�\LHOGHG���������������DQG�����RI�GRQRU�DOOHOHV�IRU�VWDQGDUG�VDPSOHV��LQFUHDVHG�F\FOH�QXPEHU�
VDPSOHV��DQG�VDPSOHV�FRQFHQWUDWHG�ZLWK�¿OWHUV�SULRU�WR�DPSOL¿FDWLRQ��UHVSHFWLYHO\���:KHQ�FRPSDUHG�WR�VDPSOHV�ZLWK�WKH�VDPH�LQSXW�RI�
WHPSODWH�'1$�SUHSDUHG�IROORZLQJ�WKH�RWKHU�PHWKRGV��GULHG�GRZQ�VDPSOHV�GLG�QRW�VKRZ�VLJQL¿FDQW�LQFUHDVHG�VWXWWHU�QRU�ZDV�DQ\�SHDN�
KHLJKW� LPEDODQFH�RU�DOOHOLF�GURS�LQ�REVHUYHG��KRZHYHU�� LQFUHDVHG�VWXWWHU��SHDN�KHLJKW� LPEDODQFH��DQG�GURS�LQ�ZDV�REVHUYHG� LQ� WKRVH�
VDPSOHV�WKDW�XQGHUZHQW�LQFUHDVHG�3&5�F\FOH�QXPEHU���6HYHUDO�UHSOLFDWHV�RI�GULHG�GRZQ�VDPSOHV�HYHQ�SURGXFHG�IXOO�SUR¿OHV�ZLWK�RQO\�
��SJ�WHPSODWH�'1$���5HVXOWLQJ�GDWD�LOOXVWUDWHV�WKDW�FRQFHQWUDWLQJ�H[WUDFWV�SULRU�WR�DPSOL¿FDWLRQ�E\�GU\LQJ�WKHP�GRZQ�LV�D�PHWKRG�ZHOO�
VXLWHG�IRU�XVH�LQ�IRUHQVLF�ELRORJ\�ODERUDWRULHV�ZKHQ�DWWHPSWLQJ�WR�GHYHORS�JHQHWLF�SUR¿OHV�IURP�ORZ�FRS\�QXPEHU�VDPSOHV�
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