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*O� 9�SBZ� TUSVDUVSF� EFUFSNJOBUJPO� UIF� 3�WBMVF� SFQPSUT

IPX�XFMM� B�NPEFM� BHSFFT�XJUI� UIF� FYQFSJNFOUBM� EBUB�� *O
TNBMM� NPMFDVMF� DSZTUBMMPHSBQIZ� 3�WBMVFT� PG� ��� BSF
SPVUJOFMZ� SFBDIFE�� )PXFWFS� GPS� CJPMPHJDBM
NBDSPNPMFDVMFT�3�WBMVFT�BSF�OPSNBMMZ�BSPVOE�����BOE
FWFO� XIFO� UIF� EBUB� FYUFOE� UP� BUPNJD� SFTPMVUJPO� UIF
BWFSBHF�3�WBMVF�JT�����
5IJT� JT� DMFBS� FWJEFODF� UIBU� TPNFUIJOH� JT� BNJTT�� PVS

DVSSFOU�NPEFMT�PG�NBDSPNPMFDVMBS�DSZTUBM�TUSVDUVSFT�TFFN
UP� CF� MBDLJOH�� #VU� XIBU� JT� UIJT� EJGGFSFODF� CFUXFFO� PVS
NPEFMT� BOE� SFBMJUZ� BOE� IPX� XPVME� XF� PCTFSWF� UIJT
EJGGFSFODF� HJWFO� UIBU� PVS� BTTVNQUJPOT� BCPVU
NBDSPNPMFDVMBS� TUSVDUVSFT� BSF� VTFE� UP� HFOFSBUF� QIBTFT
	BOE�IFODF�FMFDUSPO�EFOTJUZ
�JO�UIF�GJSTU�QMBDF 
*O� UIJT� UBML� TPNF� BOTXFST� UP� UIFTF� RVFTUJPOT� XJMM� CF

QSFTFOUFE�� *U�XJMM� BMTP�CF� TIPXO�IPX�NPEFM�EFGJDJFODJFT
IBNQFS� JO� QBSUJDVMBS� UIF� TUSVDUVSF� EFUFSNJOBUJPO� PG
QSPCMFNBUJD� TUSVDUVSFT� TVDI� BT� NFNCSBOF� QSPUFJOT� BOE
MBSHF� NBDSPNPMFDVMBS� DPNQMFYFT�� *O� UIFTF� DBTFT� POMZ
MPX�SFTPMVUJPO�EBUB�NJHIU�CF�BWBJMBCMF�BOE�UIF�QPPS�QIBTF
FTUJNBUFT� DVSSFOUMZ� PCUBJOBCMF� SFTVMU� JO� OPJTZ� FMFDUSPO
EFOTJUZ�NBQT��"�CFUUFS�VOEFSTUBOEJOH�PG�UIF�TIPSUDPNJOHT
JO� PVS� DVSSFOU� NPEFMT� 	BOE� NFUIPET
� DPVME� CF� BO
JNQPSUBOU� GBDUPS� UP� TPMWJOH� UIF� NPTU� EJGGJDVMU� TUSVDUVSFT
BOE�UP�JNQSPWJOH�UIF�PUIFST�
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.FNCSBOF�CPVOE�QZSPQIPTQIBUBTFT�DPVQMF�USBOTQPSU�PG

QSPUPOT� BOE�PS� TPEJVN�JPOT� UISPVHI� UIF� CJPMPHJDBM
NFNCSBOF� UP� QZSPQIPTQIBUF� IZESPMZTJT� PS� TZOUIFTJT� 	�
�
5IFZ�PDDVS�JO�QMBOUT�BOE�JO�VOJDFMMVMBS�PSHBOJTNT�BOE�BSF
DSVDJBM� GPS� BCJPUJD� TUSFTT� UPMFSBODF� 	�
�� N11BTFT� BSF
EJNFSJD�XJUI�CPUI�NPOPNFST�IBWJOH����USBOT�NFNCSBOF
IFMJDFT� 	5.)T
� BOE� POF� DPOUJOVPVT� BDUJWF� TJUF� XJUI
EJTUJODUJWF� SFHJPOT� GPS�11J�CJOEJOH� BOE� JPO� USBOTQPSU� 	�
�11J� CJOEJOH� ESJWFT� UIF� DMPTVSF� PG� UIF� DZUPQMBTNJD� BDUJWF
TJUF� BOE� UIVT� N11BTFT� VUJMJ[F� BO� BMUFSOBUF�BDDFTT
NFDIBOJTN�GPS�JPO�QVNQJOH��11J�IZESPMZTJT�JT�DBSSJFE�CZ
BO� BDUJWBUFE� XBUFS� NPMFDVMF� XIJDI� JT� DPPSEJOBUFE
CFUXFFO� UXP� DPOTFSWFE� BTQBSUBUFT� 	�
�� 5XP� OFX
TUSVDUVSFT� PG� EJGGFSFOU� NFNCSBOF�CPVOE
QZSPQIPTQIBUBTFT�� B� TPEJVN�QVNQ� GSPN� Thermotoga
maritima� XJUI� CPVOE� TPEJVN� BOE� DPNQFUJUJWF� JOIJCJUPS
JNJEPEJQIPTQIBUF� 	*%1
� BOE� UIF Vigna radiata
QSPUPO�QVNQ� XJUI� POF� QIPTQIBUF� CPVOE� SFWFBM� UIF
NPWFNFOUT� PG� JOOFS� SJOH� BOE� PVUFS� SJOH� 5.)T� BOE� UIF
DPSSFTQPOEJOH�PQFOJOH�BOE�DMPTJOH�PG�UIF�CJOEJOH�QPDLFU�
5IF�TUSVDUVSFT�SFWFBM�B�IJUIFSUP�VOLOPXO�TPEJVN�CJOEJOH
TJUF� BOE� DPOGJSN� PVS� FBSMJFS� IZQPUIFTJT� UIBU� UIF
FMFDUSPQIJMJD� QIPTQIBUF� HSPVQ� JT� SFMFBTFE� GJSTU� GSPN� UIF
BDUJWF�TJUF�	���
��5PHFUIFS�XJUI�SFDFOU�GVODUJPOBM�EBUB�UIF
TUSVDUVSFT� BMTP� DPOGJSN� PVS� FBSMJFS� IZQPUIFTJT� UIBU
5.)���NPWFNFOU�QMBZT�B�SPMF�JO�JPO�QVNQJOH�MJLFMZ�CZ
ESJWJOH�UIF�GPSNBUJPO�PG�UIF�QFSJQMBTNJD�MVNFOBM�FYQPTFE
DPOGPSNBUJPO�PG� UIF�FO[ZNF��5IF�TUSVDUVSFT�BMTP�TVHHFTU
B�NPEFM� GPS�IPX�UIF�DPVQMJOH�CFUXFFO� JPO�QVNQJOH�BOE
11J� IZESPMZTJT� JT� FOTVSFE� CZ�NPWFNFOU� PG�5.)T��� BOE
���XIJDI�CSJOHT�UIF�DPOTFSWFE�BTQBSUBUFT�JOUP�UIF�DPSSFDU
QPTJUJPO� GPS� DBUBMZUJD� XBUFS� DPPSEJOBUJPO� POMZ� JO� UIF
JPO�CPVOE� TUBUF�PG� UIF� FO[ZNF�`�5IFTF� DIBOHFT� BMMPX�VT
UP� QSPQPTF� IPX� QSPUPO�QVNQJOH� FWPMWFE� GSPN
TPEJVN�QVNQJOH�JO�N11BTFT��`
3FGFSFODFT
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FNBJM��NJSPTMBX�DZHMFS!VTBTL�DB
1BUIPHFOT� NPEJGZ� IPTU� DFMM� SFTQPOTFT� UISPVHI� B

FOTBNQMF� PG� QSPUFJOT� FKFDUFE� JOUP� UIF� IPTU� UISPVHI� B
TZSJOHF�MJLF� CBDUFSJBM� TFDSFUJPO� TZTUFN��0OF� PG� UIF�XBZT
UIF� DFMMVMBS� SFTQPOTFT� BSF� NPEJGJFE� UP� BTTVSF� QBUIPHFO
TVSWJWBM� BOE� QSPMJGFSBUJPO� JOTJEF� UIF� IPTU� JT� UP� IJHIKBDL
BOE� SFEJSFDU� IPTU� TJHOBMJOH� QBUIXBZT�� #BDUFSJBM� FGGFDUPS
LJOBTFT� BSF� BNPOH� UIF� UPPMT� UP� EP� KVTU� UIBU�� ,JOBTFT
/MF)�� BOE�/MF)�� GSPN� QBUIPHFOJD�E. coli� 0TQ(� GSPN
Shigella�4UF$�BOE�4CP)�GSPN Salmonella�-FH,����GSPN
Legionella�BOE�:TQ,�BOE�:QL"�GSPN�Yersinia� SFQSFTFOU
DVSSFOUMZ� LOPXO� FGGFDUPS� LJOBTFT�� 4FRVFODF� BOBMZTJT� PG
UIFTF� LJOBTFT� JOEJDBUFT� UIBU� TPNF� PG� UIFN�XFSF� EFSJWFE
GSPN� FVLBSZPUFT� via� IPSJ[POUBM� HFOF� USBOTGFS� 	4UF$
-FH,����:QL"
��0UIFS�LJOBTFT�	/MF)�0TQ(�4CP)�BOE
:TQ,
�IBWF�CFFO�TP�GBS�JEFOUJGJFE�POMZ�JO�UIF�QBUIPHFOJD
CBDUFSJB��4USVDUVSBM� JOWFTUJHBUJPOT� TIPXFE� UIBU�/MF)�BOE
0TQ(� DPOUBJO� POMZ� B� DPSF� LJOBTF� GPME� BOE� MBDL� UIF
SFHVMBUPSZ�BDUJWBUJPO�MPPQ��8IJMF�/MF)�JT�GVMMZ�BDUJWF�PO
JUT�PXO�0TQ(�BDUJWJUZ�JT�TUJNVMBUFE�CZ�VCJRVJUJO�BOE�FWFO
NPSF� CZ� UIF� VCJRVJUJO�DPOKVHBUJOH� FO[ZNF� &��VCJRVJUJO
DPNQMFY��5IF�TUSVDUVSF�PG�0TQ(�6CD)��6C�DPNQMFY�BOE
NVUBUJPOBM� BOBMZTJT� PG� 0TQ(� TVHHFTU� UIF� NFDIBOJTN� PG
0TQ(�BDUJWBUJPO��#PUI�/MF)�BOE�0TQ(�JOIJCJU�UIF�/'�L#
QBUIXBZ�IPXFWFS�UIFJS�TVCTUSBUFT�BSF�ZFU�VOLOPXO�
,FZXPSET�� IPTU�QBUIPHFO� JOUFSBDUJPOT�� CBDUFSJBM� FGGFDUPS� LJOBTFT�
CBDUFSJBM�FGGFDUPST�VCJRVJUJOBUJPO


