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%��� 7KH� ,QÀXHQFH� RI�'LVWDQFH��'HSWK�� DQG�7LPH� RQ�)RUHQVLF�'1$�3UR¿OLQJ� RI� 6RLO�
Bacteria
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After attending this presentation, attendees will understand how the bacterial composition of soil changes over space and time and 

KRZ�WKLV�DIIHFWV�LWV�WUDFHDELOLW\�EDFN�WR�D�SDUWLFXODU�ORFDWLRQ���$WWHQGHHV�ZLOO�DOVR�OHDUQ�WKDW�EDFWHULDO�SUR¿OLQJ�RI�VRLO�XVLQJ�QH[W�JHQHUDWLRQ�
VHTXHQFLQJ�LV�D�YLDEOH�WRRO�LQ�FULPLQDO�LQYHVWLJDWLRQV�E\�OLQNLQJ�HYLGHQWLDU\�VRLO�WR�D�FULPH�VFHQH�

This presentation will impact the forensic science community by elucidating how spatial and temporal factors affect the bacterial 

SUR¿OHV�RI�GLYHUVH�VRLOV���1H[W�JHQHUDWLRQ�VHTXHQFLQJ�ZDV�HPSOR\HG�WR�GHYHORS�OLEUDULHV�RI�EDFWHULDO�VHTXHQFHV�ZKLFK�ZHUH�FRPSDUHG�
XVLQJ�PXOWLSOH�VWDWLVWLFDO�WHFKQLTXHV�WR�GHWHUPLQH�WKHLU�HIIHFWLYHQHVV�LQ�DVVHVVLQJ�KRZ�WKHVH�IDFWRUV�LQÀXHQFH�SUR¿OHV�

0LFURELDO�SUR¿OLQJ�KDV�WKH�SRWHQWLDO�WR�LQGLYLGXDOL]H�D�VRLO�VDPSOH�WKURXJK�WKH�LGHQWL¿FDWLRQ�DQG�FRPSDULVRQ�RI�WKH�WUHPHQGRXV�
variability that exists in soil bacteria.  Next generation sequencing can detect sequence differences at the species or strain level, which 

LV�PXFK�PRUH�VHQVLWLYH�WKDQ�SUHYLRXV�SUR¿OLQJ�WHFKQLTXHV��DQG�DOORZV�EHWWHU�FODVVL¿FDWLRQ�RI�WKH�EDFWHULD�SUHVHQW�LQ�D�VRLO�VDPSOH���7KLV�
technique is also becoming more timely and cost effective — important considerations for future implementation of soil bacterial 

SUR¿OLQJ�LQ�WKH�FULPLQDO�MXVWLFH�V\VWHP�
7HPSRUDO�HIIHFWV�RQ�EDFWHULDO�SUR¿OHV�ZHUH�WHVWHG�E\�VDPSOLQJ�WKUHH�KDELWDWV���D�FKHPLFDOO\�WUHDWHG�\DUG��DQ�XQWUHDWHG�\DUG��DQG�D�

GHFLGXRXV�IRUHVW���6XUIDFH�VDPSOHV�ZHUH�FROOHFWHG�RQFH�D�GD\�IRU�IRXU�GD\V��RQFH�D�ZHHN�IRU�WZR�ZHHNV��DQG�RQFH�D�PRQWK�IRU�RQH�\HDU���
6SDWLDO�HIIHFWV�RQ�EDFWHULDO�SUR¿OHV�ZHUH�WHVWHG�E\�FROOHFWLQJ�DW�D�FHQWHU�VDPSOLQJ�VLWH�DQG������������DQG�����IHHW�IURP�WKH�FHQWHU�LQ�WKH�
four cardinal directions.  Soil depth was also sampled at the same yard and forest, and a different treated yard, at the surface and directly 

below at 1, 2, 5, 10, 20, and 60 inches.  Sample sets were collected twice, six months apart.

'1$V�ZHUH�H[WUDFWHG�XVLQJ�D�02�%,2�3RZHU6RLO��NLW��DPSOL¿HG�ZLWK�EDU�FRGHG�XQLYHUVDO���6�U51$�SULPHUV��DQG�VHTXHQFHG�RQ�DQ�
Illumina®�0L6HT®���6HTXHQFH�OLEUDULHV�ZHUH�¿OWHUHG�WR�UHPRYH�DPELJXRXV�EDVHV��DOLJQHG�WR�NQRZQ�EDFWHULDO�VHTXHQFHV��DQG�WULPPHG�WR�
the region of interest.  Statistical pairwise comparisons were performed on all libraries in order to examine whether or not the bacterial 

SUR¿OHV�ZHUH�VLJQL¿FDQWO\�GLIIHUHQW�IURP�RQH�DQRWKHU���)XUWKHU��YDULDWLRQ�EHWZHHQ�OLEUDULHV�ZDV�FDOFXODWHG�XVLQJ�%UD\�&XUWLV�GLVVLPLODULW\�
LQGH[��ZKLFK�ZDV�YLVXDOL]HG�XVLQJ�D�PXOWLYDULDWH�VWDWLVWLFDO�DSSURDFK�WR�GHWHUPLQH�UHODWLRQVKLSV�DPRQJ�VDPSOHV�EDVHG�RQ�WKHLU�SODFHPHQW�
in multidimensional space.

Surface soil samples collected from the same location over time associated with each other and also separated from other habitats, 

both pairwise and in multidimensional space.  Spatially, pairwise comparisons and the multivariate statistic showed samples collected 

QHDU�WKH�FHQWHU�SRLQW�RI�D�\DUG�KDELWDW�VKDUHG�VLPLODU�EDFWHULDO�SUR¿OHV��ZKLFK�EHFDPH�PRUH�GLVVLPLODU�DV�GLVWDQFH�LQFUHDVHG���,Q�FRQWUDVW��
the forest samples displayed much more heterogeneity even at short distances.  The depth samples showed a similar trend:  samples 

FROOHFWHG�DW�RU�QHDU�WKH�VXUIDFH��]HUR�WR�¿YH�LQFKHV��ZHUH�VLPLODU��EXW�EH\RQG�WKDW��EDFWHULDO�SUR¿OH�GLIIHUHQFHV�H[LVWHG�
7KH�VWDWLVWLFDO�PHDVXUHV�ODUJHO\�DJUHHG�ZLWK�HDFK�RWKHU�WKURXJKRXW�DOO�FRPSDULVRQV���0XOWLYDULDWH�HYDOXDWLRQV�DUH�YDOXDEOH�DV�WKH\�

DOORZ�D�YLVXDO�DVVHVVPHQW�RI�SUR¿OH�VLPLODULWLHV�DQG�GLVVLPLODULWLHV��KRZHYHU��WKH\�GR�QRW�SURYLGH�D�VSHFL¿F�VWDWLVWLFDO�VLJQL¿FDQFH�YDOXH���
,Q�FRQWUDVW��SDLUZLVH�FRPSDULVRQV�FDQ�EH�XVHG�WR�GHWHUPLQH�VLJQL¿FDQFH��EXW�WKH�UHODWLRQVKLS�DPRQJ�DOO�VDPSOHV�LV�GLI¿FXOW�WR�DVVHVV��
HVSHFLDOO\�ZKHQ�DWWHPSWLQJ�WR�GHWHUPLQH�GHJUHHV�RI�GLIIHUHQFH���)RUHQVLFDOO\��EDFWHULDO�SUR¿OLQJ�RI�VRLO�YLD�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�RI�
��6�U51$�YDULDEOH�UHJLRQV�VKRZV�VWURQJ�SRWHQWLDO�IRU�WUDFLQJ�VRLO�HYLGHQFH�EDFN�WR�D�FULPH�VFHQH�RYHU�WLPH��EHDULQJ�LQ�PLQG�WKDW�VSDWLDO�
considerations are extremely important.

7KLV�SURMHFW�ZDV�VXSSRUWHG�E\�JUDQW�QXPEHUV������'1�%;�.����DQG������5��&;�.�����DZDUGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�
-XVWLFH��2I¿FH�RI�-XVWLFH�3URJUDPV��8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH���3RLQWV�RI�YLHZ�LQ�WKLV�GRFXPHQW�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�
GR�QRW�QHFHVVDULO\�UHSUHVHQW�WKH�RI¿FLDO�SRVLWLRQ�RU�SROLFLHV�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH�

'1$�3UR¿OLQJ�RI�6RLO��6RLO�%DFWHULDO�3UR¿OLQJ��6WDWLVWLFDO�$QDO\VLV


