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$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO� XQGHUVWDQG� WKH� LPSDFW�'1$� WHPSODWH�PDVV�KDV�RQ� WKH� DELOLW\� WR� LQIHU� WKH� WUXH�
QXPEHU�RI�FRQWULEXWRUV���7KLV�SUHVHQWDWLRQ�ZLOO�DVVHVV�WKH�DFFXUDF\�RI�WKUHH�PHWKRGV�������0D[LPXP�$OOHOH�&RXQW��0$&�������0D[LPXP�
/LNHOLKRRG�(VWLPDWRU��0/(���ZKLFK�LV�DYDLODEOH�RQOLQH��DQG������YLD�WKH�RQOLQH�WRRO�NOCIt.1,2

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�WKDW�D�FRPSXWDWLRQDO�WRRO�WKDW�XWLOL]HV�D�FRQWLQXRXV�
probabilistic approach is the preferred method by which to assess the Number Of Contributors (NOC) as it returns higher accuracy rates 
for low-template samples.  Probabilistic approaches also provide the probability distribution over n contributors.  This provides the user 
ZLWK�LQIRUPDWLRQ�UHJDUGLQJ�QRW�RQO\�WKH�PRVW�OLNHO\�QXPEHU�RI�FRQWULEXWRUV�EXW�WKH�XQFHUWDLQW\�DVVRFLDWHG�ZLWK�WKH�PHDVXUHPHQW�

7KH�SHUIRUPDQFH�RI� WKH�PHWKRGV�ZDV� WHVWHG�RQ� VLQJOH�VRXUFH� VDPSOHV� DV�ZHOO� DV� WZR��� WKUHH��� IRXU��� DQG�¿YH�SHUVRQ�PL[WXUHV��
DPSOL¿HG�XVLQJ����F\FOHV��DQG�LQMHFWHG�IRU����VHFRQGV���6DPSOHV�ZHUH�DPSOL¿HG�XVLQJ����������������������������DQG������QJ���0$&�DQG�
0/(�UHO\�RQ�VHWWLQJ�DQ�$QDO\WLFDO�7KUHVKROG��$7��WR�FDOFXODWH�WKH�12&���,Q�WKLV�VWXG\��D�FRQVWDQW�WKUHVKROG�RI����5HODWLYH�)OXRUHVFHQFH�
8QLWV��5)8��ZDV�XWLOL]HG���$SSOLFDWLRQ�RI�0$&�DQG�0/(�DOVR�XVHV�D�VWXWWHU�WKUHVKROG�WR�¿OWHU�RXW�WKH�SHDNV�LQ�WKH�VWXWWHU�SRVLWLRQ�RI�
DOOHOLF�SHDNV���7KH�VWXWWHU�¿OWHU�VSHFL¿HG�E\�WKH�PDQXIDFWXUHU¶V�PDQXDO�ZDV�XVHG�WR�¿OWHU�WKH�VWXWWHU�SHDNV�DW�HDFK�ORFXV���$OOHOH�IUHTXHQFLHV�
IURP�WKH�&DXFDVLDQ�SRSXODWLRQ�VSHFL¿HG�LQ�WKH�$SSOLHG%LRV\VWHPV® AmpFlSTR®�,GHQWL¿OHU®�3OXV�3&5�$PSOL¿FDWLRQ�.LW�8VHU¶V�0DQXDO�
were used to test the NOC,W�DQG�0/(�PHWKRGV�3��8QOLNH�WKH�0/(�DQG�0$&�PHWKRGV��NOC,W�GRHV�QRW�XWLOL]H�DQ\�WKUHVKROGV���5DWKHU��LW�
UHOLHV�RQ�D�VHW�RI�FDOLEUDWLRQ�VWDQGDUGV�WR�WUDLQ�WKH�VRIWZDUH�DQG�WKHQ�XWLOL]HV�WKLV�WUDLQLQJ�VHW�WR�PRGHO�WKH�EDVHOLQH�QRLVH��VWXWWHU�UDWLRV��
DQG�WKH�QRQ�GHWHFWLRQ�UDWHV�RI�VWXWWHU�DQG�DOOHOH�SHDNV���7KXV�����VLQJOH�VRXUFH�VDPSOHV�ZHUH�DPSOL¿HG�XWLOL]LQJ�WKH�VDPH�DPSOL¿FDWLRQ��
run, and analysis protocols described above.  Artifacts such as pull-up, -A, etc., were manually removed.  The exported allele table was 
WKH�FDOLEUDWLRQ�¿OH�XVHG�WR�WUDLQ�NOCIt.

:KHQ����PRFN�HYLGHQFH�VDPSOHV�ZHUH�LQWHUSUHWHG��SUHOLPLQDU\�UHVXOWV�VXJJHVW�WKDW��UHJDUGOHVV�RI�WKH�PHWKRG��'1$�WHPSODWH�PDVV�
KDG�D�VLJQL¿FDQW�HIIHFW�RQ�DFFXUDWHO\� LQIHUULQJ� WKH�12&�WR�D�FRPSOH[�VWDLQ�� �%RWK� WKH�0/(�DQG�0$&�PHWKRGV� UHVXOWHG� LQ�VLPLODU�
accuracy rates, which ranged from 60% to 13% for the 0.25ng to 0.008ng samples, respectively.  In contrast, the accuracy rates of NOCIt 
ZHUH�����WR�����IRU�WKH�����QJ�WR������QJ�VDPSOHV���0/(�DQG�0$&�UHVXOWHG�LQ�ERWK�RYHUHVWLPDWHV�DQG�XQGHUHVWLPDWHV���%RWK�PHWKRGV�
RYHUHVWLPDWHG�����RI�WKH�VDPSOHV�WHVWHG���7KHVH�RYHUHVWLPDWLRQV�ZHUH�WKH�UHVXOW�RI�VWXWWHU�SHDNV�VXUSDVVLQJ�WKH�VWXWWHU�UDWLR�WKUHVKROG���
One sample was overestimated when NOCIt was used to infer the NOC.  Underestimations were typically due to high levels of allele 
GURS�RXW�DQG�RU�DOOHOH�VKDULQJ�EHWZHHQ�ODUJH�QXPEHUV�RI�LQGLYLGXDOV���7KH�SHUFHQWDJH�RI�VDPSOHV�UHVXOWLQJ�LQ�XQGHUHVWLPDWLRQV�IRU�0/(��
0$&��DQG�NOCIt were 43%, 52%, and 43%, respectively.

8QOLNH�0$&�� WKH�0/(�DQG�NOCIt methods provide a probability distribution on the NOC.  In all cases, the distribution was 
unimodal.  Further, the uncertainty associated with the result did not change with target but instead increased with the true NOC.  For 
H[DPSOH��D�����������PL[WXUH�DPSOL¿HG�XVLQJ������QJ�UHVXOWHG�LQ�NOC,W�UHWXUQLQJ�WZR�VLJQL¿FDQW�UHVXOWV���3U�12& ���RI�������DQG�
3U�12& ���RI��������VXJJHVWLQJ�WKLV�VDPSOH�FRXOG�KDYH�RULJLQDWHG�IURP�IRXU�RU�¿YH�FRQWULEXWRUV���,Q�VXPPDU\��ZKHQ�XWLOL]LQJ�0/(��
����RI� WKH� WKUHH��� IRXU��� DQG� ¿YH�SHUVRQ� VDPSOHV� UHVXOWHG� LQ� DW� OHDVW� WZR�12&V� H[KLELWLQJ� VLJQL¿FDQW� QRQ�]HUR� SUREDELOLWLHV� �L�H���
3UREDELOLW\��������:KHQ�NOC,W�ZDV�XWLOL]HG�����RI�WKH�WKUHH���IRXU���DQG�¿YH�SHUVRQ�VDPSOHV�UHVXOWHG�LQ�DW�OHDVW�WZR�SUREDEOH�12&V�

These preliminary results suggest that all methods are limited in their ability to accurately infer the NOC for samples containing 
low-template quantities.  Though NOCIt outperformed the other two methods at all templates, these results suggest samples which 
contain at least one contributor with fewer than ten cells are prone to underestimation.  Accuracy rate data from the full study that 
LQFOXGHV�DQ�DGGLWLRQDO�����VDPSOHV�ZLOO�EH�SUHVHQWHG���'DWD�ZLOO�DOVR�EH�SURYLGHG�UHJDUGLQJ�WKH�PLQLPXP�QXPEHU�RI�FDOLEUDWLRQ�VDPSOHV�
needed to train NOCIt.
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