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Bacterial view of the chemical periodic table: Genes (and proteins) for each element of the chemical periodic 
table 

M icrobi a l ac t iv it ies often prov ide the basis for us ef u l env ironment a l and ag r ic u ltura l biote chnolog y, as wel l as f re quent ly 
causing problems. Ess ent i a l ly al l bac ter i a have genes for toxic met a l ion resist ances and thes e include thos e for Ag +, AsO 2

-, 
AsO 4

3-, Cd 2+ , Co 2+ , CrO 4
2-, Cu 2+ , Hg 2+ , Ni 2+ , Pb 2+ , TeO 3

2-, Tl +, and Z n 2+ . Resist ance to inorganic Hg 2+  and to organomerc ur i a ls 
such as CH 3 Hg

+ and pheny lmerc ur y involve a ser ies of met a l-binding and membrane transp or t proteins as wel l as the enzy mes 
merc ur ic re duc t as e and organomerc ur i a l lyas e. Hg is met hy l ate d and demet hy l ate d by microbi a l pro cess es. The met hy lmerc ur y 
of concer n in human fo o d is of microbi a l or ig in and microbi a l bioreme di at ion and phytoreme di at ion can cle an p ol lute d sites. 
Ars enic resist ance and met ab olizing systems o cc ur in thre e for ms, the widely-found ars op eron that is pres ent in most bac ter i a l 
genomes and many plasmids, the more re cent ly-recog nize d the aso genes for the per ipl asmic ars enite oxid as e that ser ves as an 
init i a l ele c t ron donor in aerobic resist ance to ars enite and the func t iona l ly-relate d ar r genes for ars enate re duc t as e that ser ves as a 
ter mina l ele c t ron acceptor in anaerobic respirat ion. The largest group of resist ance systems func t ion by energ y-dep endent efflux 
of toxic ions. S ome of the efflux resist ance systems are ATPas es and ot hers are chemiosmot ic ion/proton exchangers. For example, 
C d 2+  efflux pumps of bac ter i a are eit her inner membrane P-typ e, ATPas es or thre e p olyp ept ide RND chemiosmot ic complexes 
consist ing of an inner membrane pump, a per ipl asmic- bridg ing protein and an outer membrane channel. Si lver comp ounds are 
incre asing ly us e d in indust r i a l, environment a l and me dic a l applic at ions. A cluster of 9 silver-specific genes ma ke proteins that 
bind ext racel lu l ar Ag + or pump inter na lize d Ag + out f rom the cel ls, using membrane p otent i a l or ATP hydrolysis for energ y. The 
SilE per ipl asmic Ag + binding protein is an unusu a l sma l l soluble protein that binds 5 Ag + cat ions wit h 10 hist idine residues.

Biography
�6�L�P�R�Q���6�L�O�Y�H�U���K�D�V���R�Y�H�U���������\�H�D�U�V���R�I���E�D�F�W�H�U�L�D�O���P�R�O�H�F�X�O�D�U���J�H�Q�H�W�L�F�V���U�H�V�H�D�U�F�K���H�[�S�H�U�L�H�Q�F�H�����L�Q�F�O�X�G�L�Q�J���D���3�K�'���I�U�R�P���0�,�7�����S�R�V�W�G�R�F�W�R�U�D�O���W�L�P�H�V���D�W���W�K�H���0�5�&�����8�.�����D�Q�G���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I��
�&�D�O�L�I�R�U�Q�L�D���%�H�U�N�H�O�H�\�����I�R�O�O�R�Z�H�G���E�\���S�U�R�I�H�V�V�R�U�L�D�O���D�S�S�R�L�Q�W�P�H�Q�W�V���D�W���:�D�V�K�L�Q�J�W�R�Q���8�Q�L�Y�H�U�V�L�W�\�����6�W���/�R�X�L�V�����D�Q�G���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I���,�O�O�L�Q�R�L�V�����&�K�L�F�D�J�R�������+�H���K�D�V���S�X�E�O�L�V�K�H�G���D�O�P�R�V�W�����������S�D�S�H�U�V��
and edited 9 published monographs. He was Editor in Chief of 2 journals and editor or editorial board member of more than a dozen more.

simon@uic.edu

Simon Silver, J Clin Exp Pathol 2018, Volume 8
DOI: 10.4172/2161-0681-C5-056




