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EPNBJOT� BSF� LFZ� DPNQPOFOUT� PG� JOOBUF� JNNVOJUZ
TJHOBMMJOH� QBUIXBZT�� 5IFZ� BSF� GPVOE� JO� BOJNBMT� QMBOUT
BOE� CBDUFSJB� GPS� FYBNQMF� JO� 5-3T� 	5PMM�MJLF� SFDFQUPST

BOE�5-3�BEBQUPST�JO�BOJNBMT�/-3T�	OVDMFPUJEF�CJOEJOH
MFVDJOF�SJDI� SFQFBU
� JO� QMBOUT� BOE� WJSVMFODF� GBDUPST
JOUFSGFSJOH� XJUI� JNNVOF� SFTQPOTFT� JO� CBDUFSJB��8IJMF� JU
IBT� CFFO� XFMM� FTUBCMJTIFE� UIBU� TJHOBMMJOH� EFQFOET� PO
SFHVMBUFE� TFMG�BTTPDJBUJPO� BOE� IPNPUZQJD� BTTPDJBUJPO� PG
5*3� EPNBJOT� FWFSZ� TJOHMF� 5*3� EPNBJO� TUSVDUVSF� IBT
SFWFBMFE� B� EJGGFSFOU� BTTPDJBUJPO�NPEF� <�>�� *O� UIF� TFBSDI
GPS�DPNNPO�GFBUVSFT�XF�IBWF�UBSHFUFE�B�OVNCFS�PG�5*3
EPNBJOT� GSPN� NBNNBMT� QMBOUT� BOE� CBDUFSJB� UP
DIBSBDUFSJ[F�TUSVDUVSBMMZ��8F�IBWF�EFUFSNJOFE�UIF�DSZTUBM
TUSVDUVSFT� PG� UIF� 5*3� EPNBJOT� GSPN� UIF� IVNBO� 5-3
BEBQUPS�QSPUFJO�."-�<�>�UIF�CBDUFSJBM�QSPUFJO�5DQ#�GSPN
Brucella melitensis�<�>�BOE�UIF�QMBOU�JNNVOF�QSPUFJOT�-�
GSPN� GMBY� <�>� 314�� BOE� 334�� GSPN� Arabidopsis� <�>
4/$�� GSPN� Arabidopsis� BOE� .S36/�� BOE� .S317�
GSPN�HSBQFWJOF�	VOQVCMJTIFE
��*O�UIF�DBTF�PG�UIF�QSPUFJOT
314�� BOE� 334�� XIJDI� XPSL� UPHFUIFS� BT� B� QSPUFJO
DPNQMFY� UP� DPOGFS� SFTJTUBODF� UP� UISFF� EJGGFSFOU� CBDUFSJBM
BOE� GVOHBM� QBUIPHFOT� XF� IBWF� EFUFSNJOFE� VTJOH
MJOLFS�BTTJTUFE� DSZTUBMMJ[BUJPO� UIF� GJSTU� TUSVDUVSF� PG� B
IFUFSP�EJNFSJD�DPNQMFY�PG�5*3�EPNBJOT��5IF�BTTPDJBUJPO
JOUFSGBDF� JO� UIJT� DPNQMFY� JT� DPOTFSWFE� JO� UIF� DSZTUBMT� PG
UIF�5*3�EPNBJOT�PG�314��BOE�334��PO�UIFJS�PXO�BT�XFMM
BT� JO� UIPTF�PG�4/$��.S36/��BOE�.S317���4JNJMBSMZ
UIF� EJNFSJ[BUJPO� JOUFSGBDF� PCTFSWFE� JO� UIF� TUSVDUVSF� PG
5DQ#� JT� DPOTFSWFE� JO� UIF� TUSVDUVSF� PG� UIF� 5*3
EPNBJO�DPOUBJOJOH� QSPUFJO� GSPN� Paracoccus
denitrificans�� 8F� GVSUIFS� PCTFSWFE� UIBU� 5-3�� 5*3
EPNBJOT� TFFE� IFMJDBM� GJMBNFOU� GPSNBUJPO� CZ� ."-
	DSZP�FMFDUSPO� NJDSPTDPQZ� SFDPOTUSVDUJPO� TIPXO� JO� 'JH�
�
�XIJDI�JO�UVSO�TFFET�B�DSZTUBMMJOF�BTTFNCMZ�PG�UIF�5*3
EPNBJO� GSPN� 5-3� BEBQUPS� .Z%��� 	UIF� DSZTUBMT� BSF
DVSSFOUMZ� CFJOH� DIBSBDUFSJ[FE� CZ� 9�'&-
�� +PJOUMZ� UIFTF
TUVEJFT� BSF� ZJFMEJOH� B� HFOFSBM�NFDIBOJTN�PG� GVODUJPO� PG
5*3� EPNBJOT�XIJDI� BU� MFBTU� JO� TPNF� DBTFT�XJMM� JOWPMWF
TJHOBMJOH� UISPVHI� IJHIFS�PSEFS� BTTFNCMZ� GPSNBUJPO� XJUI
QSJPO�MJLF�GFBUVSFT�<�>�7F�5�8JMMJBNT�4�,PCF�#�	����
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