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H26 Biodiversity of Functional Genes:  An Aid in Soil Provenance
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7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�DFTXDLQW�DWWHQGHHV�ZLWK�WKH�XVH�RI�'1$�PLFURELDO�SUR¿OLQJ�IRU�GLVFULPLQDWLRQ�FRPSDULVRQV�RI�
VRLO�VDPSOHV���$OVR��DWWHQGHHV�ZLOO�JDLQ�LQVLJKW�RQ�WKH�XVH�RI�IXQFWLRQDO�PDUNHUV�WR�GH¿QH�PLFURELDO�FRPPXQLWLHV�DQG�KRZ�WKHLU�XVH�ZLOO�
strengthen the crime scene investigations involving soil as evidence.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�OD\LQJ�WKH�IRXQGDWLRQ�WR�DGRSW�WKH�XVH�RI�IXQFWLRQDO�PDUNHUV�RYHU�
XQLYHUVDO�PDUNHUV�DV�WKH\�UHSUHVHQW�WKH�WUXH�PLFURELDO�FRPPXQLW\�SUR¿OH�DQG�ZRXOG�EH�EHWWHU�IRU�VWXG\LQJ�VRLO�VWUXFWXUH�

6RLOV�DUH�WUHDWHG�DV�LPSRUWDQW�SLHFHV�RI�HYLGHQFH�LQ�IRUHQVLF�LQYHVWLJDWLRQV�RZLQJ�WR�WKHLU�PLQHUDO�DQG�RUJDQLF�SURSHUWLHV���0RVW�
RIWHQ��VRLOV�DUH�H[DPLQHG�XWLOL]LQJ�SK\VLFDO�SURSHUWLHV�VXFK�DV�FRORU��SDUWLFOH�VL]H��DQG�PLQHUDO�FRQWHQW��KRZHYHU��WKHVH�WHFKQLTXHV�GR�QRW�
DOZD\V�UHVXOW�LQ�VXFFHVVIXO�FDWHJRUL]DWLRQ�RI�WKH�VDPSOHV���+HQFH��OD\LQJ�WKH�SDWK�WR�FRPSOHPHQWDU\�DSSURDFKHV�VXFK�DV�WKDW�SURSRVHG�E\�
+RUVZHOO�HW�DO��'1$�SUR¿OLQJ�RI�VRLO�EDFWHULDO�FRPPXQLWLHV�XVLQJ�WHUPLQDO�UHVWULFWLRQ�IUDJPHQW�OHQJWK�SRO\PRUSKLVP�FDQ�EH�HPSOR\HG�
IRU�IRUHQVLF�FRPSDULVRQ�DQG�GLVFULPLQDWLRQ�RI�VRLOV���7KLV�PHWKRG�LV�DGYDQWDJHRXV�DV�LW�GRHV�QRW�UHTXLUH�D�ODUJH�VDPSOH�VL]H�DQG�WKH�
HTXLSPHQW�LV�DOUHDG\�RZQHG�E\�WKH�IRUHQVLF�ODERUDWRULHV�IRU�KXPDQ�'1$�DQDO\VLV��PDNLQJ�LW�PRUH�FRVW�HIIHFWLYH��

Studies have demonstrated that microbial soil community structure can be determined from small soil samples across different 

locations and can be used for comparisons.  Based on the existing ecological literature, it is suggested that variations exist in microbial 

FRPPXQLW\�SUR¿OHV�DFURVV�ODQG�PDQDJHPHQW�DQG�YHJHWDWLRQ�W\SHV���7KXV��PLFURELDO�FRPPXQLW\�SUR¿OLQJ�FDQ�SRWHQWLDOO\�EH�HPSOR\HG�
DV�DQ�LQWHOOLJHQFH�WRRO�IRU�WKH�SURYLGHQFH�RI�XQNQRZQ�VRLO�VDPSOHV�FROOHFWHG�IURP�FULPH�VFHQHV�

6RLO�EDFWHULDO�FRPPXQLW\�SUR¿OHV�KDYH�EHHQ�FDWHJRUL]HG�XVLQJ���6�U51$�K\SHUYDULDEOH�GRPDLQV���7KHVH�GRPDLQV�DUH�HIIHFWLYH�LQ�
FRQVWUXFWLQJ�D�'1$�SUR¿OH�WKDW�ZRXOG�HQDEOH�GLVFULPLQDWLRQ�EHWZHHQ�YDULRXV�VRLO�VDPSOHV��KRZHYHU����6�U51$�SUR¿OH�DORQH�LV�QRW�
DGHTXDWH�WR�HVWDEOLVK�WKH�IXQFWLRQDO�GLYHUVLW\�RI�WKHVH�PLFUREHV���0LFUREHV�SOD\�DQ�LPSRUWDQW�UROH�LQ�PDLQWDLQLQJ�WKH�VWDELOLW\�RI�VRLOV�E\�
F\FOLQJ�WKH�ELRFKHPLFDO�QXWULHQWV�VXFK�DV�FDUERQ��SKRVSKRUXV��QLWURJHQ��VXOIXU��DQG�LURQ���7KHVH�SURFHVVHV�DUH�FDUULHG�RXW�E\�WKH�HQ]\PHV�
SURGXFHG�E\�VRLO�PLFURRUJDQLVPV���7KXV��LQYHVWLJDWLRQ�RI�WKHVH�IXQFWLRQDO�HQ]\PHV�FDQ�SURYLGH�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�IXQFWLRQ�
of the soils.

The objective of this study was to compare the functional diversity of microbial communities among different soil types:  Lauderhill 

'DQLD�3DKRNHH��VRLO�W\SH����DQG�3HUULQH�%LVFD\QH�3HQQVXFR��VRLO�W\SH����RI�0LDPL�'DGH�&RXQW\��)/��
'1$�ZDV�H[WUDFWHG�IURP�VDPSOHV��Q ����FROOHFWHG�IURP�RQH�WUDQVHFW�EHORQJLQJ�WR�HDFK�VRLO�W\SH���'HJHQHUDWH�SULPHUV�IRU�mcrA, 

cel48, and dsrA were used to amplify the gene using polymerase chain reaction followed by cloning and sequencing.  Sequences were 

DQDO\]HG�E\�%DVLF�/RFDO�$OLJQPHQW�6HDUFK�7RRO��%/$67��DQG�VXEVHTXHQWO\�DOLJQHG�WR�FRQVWUXFW�D�SK\ORJHQHWLF�WUHH�
Comparison of sequences of the mcrA gene obtained from KNT and CS transect with sequences from other Florida studies resulted 

in close alignment with Methanothermobacter thermautotrophicus�� KRZHYHU��PDQ\�ZHUH� QRW� DVVRFLDWHG�ZLWK� DQ\� NQRZQ� UHIHUHQFH�
samples.  The KNT- and CS-labeled sequences associated almost exclusively with either uncultured archaea or with the uncultured 

HXU\DUFKDHRWH�IURP�ROLJRWURSKLF�VRLOV�LQ�WKH�QRUWKHUQ�(YHUJODGHV���:KLOH�VRPH�RI�WKH�FORQHV�IURP�WKH�WZR�VRLO�W\SHV�H[DPLQHG�LQ�0LDPL�
'DGH�&RXQW\�JURXSHG�WRJHWKHU�ZLWK�D�SDUWLFXODU�VRLO�W\SH��WKHUH�ZDV�RYHUODS�LQ�WKH�FORQHV�IURP�WKH�GLIIHUHQW�VRLO�W\SHV���7KHVH�RYHUODSV�
for the gene mcrA are indicative of saturated anoxic soils which are also useful for discrimination of environmental ecosystems.  Thus, 

the study of these overlaps is important as it can also provide useful information. 

The assessment of phylogenetic and functional abilities of microbial communities will clarify the importance of microbes for soil 

IXQFWLRQ�DQG�KHQFH�GH¿QH�LWV�VWUXFWXUH���$�ZHOO�FKDUDFWHUL]HG�VWUXFWXUH�FDQ�WKXV�EH�RI�H[WUHPH�LPSRUWDQFH�LQ�VRLO�SURYHQDQFH��

)XQFWLRQDO�*HQHV��0LFURELDO�&RPPXQLW\�3UR¿OLQJ��6RLOV


