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MS5-P54�$SZTUBM�TUSVDUVSF�PG�1IP6�GSPN
Pseudomonas aeruginosa�B�OFHBUJWF

SFHVMBUPS�PG�UIF�1IP�SFHVMPO
4BOH�+BF�-FF��#POH�+JO�-FF��4F�8PO�4VI�

��� 5IF� 3FTFBSDI� *OTUJUVUF� PG� 1IBSNBDFVUJDBM� 4DJFODFT� $PMMFHF� PG
1IBSNBDZ�4FPVM�/BUJPOBM�6OJWFSTJUZ�(XBOBL�HV�4FPVM��������
3FQVCMJD�PG�,PSFB
��� %FQBSUNFOU� PG� $IFNJTUSZ� $PMMFHF� PG� /BUVSBM� 4DJFODFT� 4FPVM
/BUJPOBM�6OJWFSTJUZ�4FPVM���������3FQVCMJD�PG�,PSFB

FNBJM��TKMFF��!TOV�BD�LS
*O�Escherichia coli�TFWFO�HFOFT�	pstS�pstC�pstA�pstB

phoU� phoR� BOE phoB
� BSF� JOWPMWFE� JO� TFOTJOH
FOWJSPONFOUBM� QIPTQIBUF� 	1J
� BOE� DPOUSPMMJOH� UIF
FYQSFTTJPO� PG� UIF� 1IP� SFHVMPO�� 1IP6� JT� B� OFHBUJWF
SFHVMBUPS� PG� UIF� 1J�TJHOBMJOH� QBUIXBZ� BOE� NPEVMBUFT� 1J
USBOTQPSU� UISPVHI� 1J`USBOTQPSUFS� QSPUFJOT� 	1TU4� 1TU$
1TU"�BOE�1TU#
�UISPVHI�UIF�UXP�DPNQPOFOU�TZTUFN�1IP3
BOE�1IP#�� *OBDUJWBUJPO� PG� 1IP:�� POF� PG� UIF� UXP�1IP6
IPNPMPHT� JO�Mycobacterium tuberculosis�DBVTFT�EFGFDUT
JO�QFSTJTUFODF�QIFOPUZQFT�BOE� JODSFBTFE� TVTDFQUJCJMJUZ� UP
BOUJCJPUJDT� BOE� TUSFTTFT��%FTQJUF� UIF� JNQPSUBOU�CJPMPHJDBM
SPMF� UIF�NFDIBOJTN� PG� 1IP6� GVODUJPO� JT� TUJMM� VOLOPXO�
)FSF� XF� IBWF� EFUFSNJOFE� UIF� DSZTUBM� TUSVDUVSF� PG� 1IP6
FO[ZNF� GSPN� Pseudomonas aeruginosa. *U� FYJTUT� BT� B
EJNFS� JO� CPUI� UIF� DSZTUBM� BOE� TPMVUJPO� XJUI� FBDI
NPOPNFS� DPOTJTUJOH� PG� UXP� TUSVDUVSBMMZ� TJNJMBS
UISFF�IFMJY� CVOEMFT�� 5IF� PWFSBMM� TUSVDUVSF� PG� P.
aeruginosa� 1IP6� EJNFS� SFTFNCMFT� UIPTF� PG� Aquifex
aeolicus 1IP6� BOE� Thermotoga maritima� 1IP6��
)PXFWFS� JU� TIPXT� EJTUJODU� TUSVDUVSBM� GFBUVSFT� JO� TPNF
MPPQT�BOE�UIF�EJNFSJ[BUJPO�QBUUFSO�

� 1IP6� 1"����� 1IP� SFHVMPO� QIPTQIBUF� IPNFPTUBTJT
ESVH�UPMFSBODF

MS5-P55�8IBU�DBO�XF�MFBSO�BCPVU
OVDMFPUJEF�NFUBCPMJTN�GSPN�B�UIFSNPQIJMJD

BOBFSPCJD�SJCPOVDMFPUJEF�SFEVDUBTF 
0TLBS�"VSFMJVT��3FO[P�+PIBOTTPO��7JLUPSJB�#BÈHFOIPMN��%BOJFM

-VOEJO��'SFESJL�5IPMBOEFS��"MFYBOEFS�#BMIVJ[FO��5PCJBT
#FDL��.BSHBSFUB�4BIMJO��$FDJMJB�&NBOVFMTTPO��#SJUU�.BSJF

4KP�CFSH��&UJFOOF�.VMMJF[��%FSFL�5��-PHBO�

���%FQU��PG�#JPDIFNJTUSZ�BOE�4USVDUVSBM�#JPMPHZ�-VOE�6OJWFSTJUZ
-VOE�4XFEFO
��� %FQU�� PG� #JPDIFNJTUSZ� BOE� #JPQIZTJDT� 4UPDLIPMN� 6OJWFSTJUZ
4UPDLIPMN�4XFEFO
��� %FQU�� PG� .FEJDBM� #JPDIFNJTUSZ� BOE� #JPQIZTJDT� ,BSPMJOTLB
*OTUJUVUF�4UPDLIPMN�4XFEFO
���%FQU��PG� *OPSHBOJD�$IFNJTUSZ�(P�UUJOHFO�6OJWFSTJUZ�(nUUJOHFO
(FSNBOZ
��� $IJNJF� FU� #JPMPHJF� EFT� .FqUBVY� $&"� (SFOPCMF� (SFOPCMF
'SBODF

FNBJM��PTLBS�BVSFMJVT!CJPDIFNJTUSZ�MV�TF
5IF�GJSTU�UJNF�UIBU�SBEJDBM�TQFDJFT�XFSF�DIBSBDUFSJTFE�JO

FO[ZNF� NFDIBOJTNT� XBT� VQPO� UIF� EJTDPWFSZ� PG
SJCPOVDMFPUJEF� SFEVDUBTFT� 	3/3T
� NPSF� UIBO� ��� ZFBST
BHP�� 3BEJDBM� DIFNJTUSZ� JO� FO[ZNPMPHZ� IBT� MBUFS� CFFO
GPVOE�UP�UBLF�QMBDF�JO�B�XJEF�SBOHF�PG�FO[ZNFT�JO�XIJDI
DIBMMFOHJOH� DIFNJTUSZ� JT� DBSSJFE� PVU�� 3/3T� DBUBMZTF� UIF
SFEVDUJPO� PG� SJCPOVDMFPUJEFT� UP� EFPYZSJCPOVDMFPUJEFT�
5IJT� JT� B� LFZ� TUFQ� JO� UIF� de novo� TZOUIFTJT� PG� CVJMEJOH
CMPDLT� GPS� %/"� BOE� JT� GPVOE� JO� UIF� WBTU� NBKPSJUZ� PG
LOPXO�PSHBOJTNT�
)FSF� XF� QSFTFOU� UIF� BOBFSPCJD� 3/3� GSPN� UIF

UIFSNPQIJMF� Thermotoga maritima� TUVEJFE� CZ� 9�SBZ
DSZTUBMMPHSBQIZ� TNBMM�BOHMF� 9�SBZ� TDBUUFSJOH� FO[ZNF
BTTBZT�BOE�DPNQMFNFOUBSZ�CJPQIZTJDBM�NFUIPET��*O�NBOZ
SFHBSET� UIF� T. maritima TZTUFN� BQQFBST� UP� CF� B� UZQJDBM
BOBFSPCJD�3/3��)PXFWFS�JUT�	DBUBMZUJD�TVCVOJU�UN/SE%

BDUJWF�TJUF�TUBOET�PVU�HSFBUMZ�CZ� MBDLJOH�B�QSF�QPTJUJPOFE
DZTUFJOF�SFTJEVF�FYQFDUFE�UP�UBLF�QBSU�JO�SBEJDBM�EFMJWFSZ
UP� UIF� TVCTUSBUF�� 5IJT� IBT� OPU� CFFO� TFFO� JO� BOZ� PUIFS
TUSVDUVSBMMZ� TUVEJFE�3/3�PG�BOZ� UZQF�� *O�DPOUSBTU� JU� TUJMM
NBJOUBJOT�B�HMZDZM�SBEJDBM�TJUF�JO�B�DPOTFSWFE�QPTJUJPO�GPS
(MZ�� SBEJDBM� FO[ZNFT��5IJT� SBEJDBM� TJUF� DBO�CF� BDUJWBUFE
CZ� JOUSPEVDJOH� UIF� SFEVDFE� SBEJDBM� 4".� BDUJWBTF� JO
QSFTFODF� PG� JUT� DPTVCTUSBUF� 4�BEFOPTZM� NFUIJPOJOF�� 5IF
IJHIMZ� VOFYQFDUFE� TUSVDUVSBM� BSSBOHFNFOU� GPVOE� JO� UIF
BDUJWF�TJUF�BOE�JUT�JNQMJDBUJPOT�VQPO�UIF�CJPDIFNJTUSZ�BOE
TUSVDUVSBM�CJPMPHZ�PG�3/3T�XJMM�CF�EJTDVTTFE�
3/3T�BSF�OPU�POMZ�GBTDJOBUJOH�FO[ZNF�TZTUFNT�UP�TUVEZ

CFDBVTF� PG� UIF� BCPWF� NFOUJPOFE� DIFNJTUSZ� PS� UIFJS
TJHOJGJDBODF� JO� OVDMFPUJEF� NFUBCPMJTN� CVU� BMTP� CFDBVTF
PG�UIFJS�JOUSJDBUF�BMMPTUFSJD�SFHVMBUJPO�UP�NBJOUBJO�CBMBODFE
E/51� QPPMT�� 3/3T� DPOUBJO� BMMPTUFSJD� TJUFT� UP� SFHVMBUF
TVCTUSBUF� TQFDJGJDJUZ�BOE� JO� TPNF�DBTFT� TFQBSBUF� TJUFT� GPS
PWFSBMM� BDUJWJUZ� SFHVMBUJPO�� #Z� UIF� VTF� PG� 9�SBZ
DSZTUBMMPHSBQIZ� UIF� TUSVDUVSBM� DIBOHFT� JOEVDFE� CZ
EJGGFSFOU�DPNCJOBUJPOT�PG�FGGFDUPST�BOE�FGGFDUPS�TVCTUSBUF
DPNQMFYFT�IBT�CFFO�TUVEJFE�JO�UIF�T. maritima�BOBFSPCJD
3/3�� 5IFTF� DIBOHFT� JO� IZESPHFO� CPOEJOH� OFUXPSLT
CFUXFFO� UIF� TQFDJGJDJUZ� BOE� BDUJWF� TJUF� VQPO� OVDMFPUJEF
CJOEJOH� BMMPXT� GPS� B� CFUUFS� VOEFSTUBOEJOH� PG� UIF
DPPQFSBUJWJUZ�CFUXFFO�UIF�TJUFT�
.BOZ� UIJOHT� DBO� CF� MFBSOFE� BCPVU� 3/3T� GSPN� UIF

BOBFSPCJD� T. maritima� TZTUFN� BOE� BO� PWFSWJFX
IJHIMJHIUJOH� JUT� CJPDIFNJTUSZ� BDUJWF� TJUF� BMMPTUFSJD
SFHVMBUJPO�BOE�GVSUIFS�QV[[MF�QJFDFT�GSPN�DPNQMFNFOUBSZ
NFUIPET�XJMM�CF�QSFTFOUFE�
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'JHVSF����"
�5IF�IPNPEJNFS�PG� UN/SE%�JO�DPNQMFY�XJUI�E"51
	FGGFDUPS
� BOE� $51� 	TVCTUSBUF
� GSPN� 9�SBZ� DSZTUBMMPHSBQIZ�� #

$51�TIPXO�XJUI�B��'P�'D�NFTI�DPOUPVSFE�BU�������	$%1�XIFO�JO
DPNQMFY� XJUI� UN/SE+� TIPXO� JO� NBHFOUB� BT� B� SFGFSFODF
�� $

0WFSWJFX�PG�LFZ�BNJOP�BDJET�JO�MPPQ���GPS�OVDMFPUJEF�SFDPHOJUJPO�

,FZXPSET��(MZDZM�SBEJDBM�FO[ZNFT�SBEJDBM�4".�NFUBMMPQSPUFJOT
BOBFSPCJD� FO[ZNPMPHZ� BMMPTUFSJD� SFHVMBUJPO� OVDMFPUJEF
NFUBCPMJTN� 9�SBZ� NBDSPNPMFDVMBS� DSZTUBMMPHSBQIZ� TNBMM�BOHMF
9�SBZ�TDBUUFSJOH

MS5-P56�4VMGVS�TIVUUMJOH�BDSPTT�B
DIBQFSPOF�EVSJOH�NPMZCEFOVN�DPGBDUPS

NBUVSBUJPO
1BTDBM�"SOPVY����$ISJTUJBO�3VQQFMU��'MPSF�0VEPVIPV��+wS�NF
-BWFSHOF����.BSJOB�*��4JQPOFO����3FOw�5PDJ��3BMG�3��.FOEFM�

'MPSJBO�#JUUOFS��%BWJE�1JHOPM����"YFM�.BHBMPO��"OOF
8BMCVSHFS�

��� -BCPSBUPJSF� EF� #JPwOFSHwUJRVF� $FMMVMBJSF� $&"� %47� *#&#
4BJOU�1BVM�MF[�%VSBODF�'SBODF
��� $/34� 6.3� ����� #JPMPHJF� 7wHwUBMF� FU� .JDSPCJPMPHJF
&OWJSPOOFNFOUBMFT�4BJOU�1BVM�MF[�%VSBODF�'SBODF
��� "JY� .BSTFJMMF� 6OJWFSTJUw� $&"� $/34� #7.&� 6.3� ����
������4BJOU�1BVM�-F[�%VSBODF�'SBODF
��� %FQBSUNFOU� PG� 1MBOU� #JPMPHZ� 5FDIOJDBM� 6OJWFSTJUZ
#SBVOTDIXFJH�%�������(FSNBOZ
��� "JY� .BSTFJMMF� 6OJWFSTJUw� $/34� -$#� 6.3� ����� �����
.BSTFJMMF�'SBODF

FNBJM��QBTDBM�BSOPVY!DFB�GS
'PSNBUF� EFIZESPHFOBTFT� 	'%)T
� BSF� PG� HSFBU� JOUFSFTU

GPS� CFJOH�OBUVSBM� DBUBMZTUT� BCMF� UP� TFRVFTUFS� BUNPTQIFSJD
$0��VTFE�GPS�HFOFSBUJOH�SFEVDFE�DBSCPO�DPNQPVOET�XJUI
QPTTJCMF� VTFT� BT� GVFM�� .PTU� '%)T� BSF� NFUBMMPFO[ZNFT
IBSCPSJOH� B� NPMZCEFOVN� PS� UVOHTUFO� DPGBDUPS� JO� UIFJS
BDUJWF� TJUF��"DUJWJUZ�PG�'%)T� JO�Escherichia coli� TUSJDUMZ
SFRVJSFT� UIF� TVMGVSUSBOTGFSBTF� Ec'EI%� XIJDI� MJLFMZ
USBOTGFST� TVMGVS� GSPN� *TD4� 	B� HFOFSBM� TVMGVS� USBOTGFS
QMBUGPSN
� UP� UIF�NPMZCEFOVN�DPGBDUPS� 	.P�bis1(%� TFF
'JHVSF��
�PG�'%)T��)FSF�XF�TIPX�UIBU�Ec'EI%�CJOET�UIF
NPMZCEFOVN�DPGBDUPS� in vivo��"EEJUJPOBMMZ�Ec'EI%�IBT
TVC�NJDSPNPMBS� BGGJOJUZ� GPS�(%1� VTFE� BT� B� TVSSPHBUF� PG
UIF� NPMZCEFOVN� DPGBDUPSmT� OVDMFPUJEF� NPJFUJFT�� 5IF
Ec'EI%� DSZTUBM� TUSVDUVSF� XBT� TPMWFE� JO� DPNQMFY� XJUI
(%1�TIPXJOH� UIF� TZNNFUSJDBM� CJOEJOH�PG� UXP�(%1T�PO
UIF� TBNF� QSPUFJO� EJNFS� GBDF� B� EZOBNJD� MPPQ� IBSCPSJOH
UXP� GVODUJPOBMMZ� JNQPSUBOU� DZTUFJOF� SFTJEVFT� PO� UIF
PQQPTJUF� GBDF�BOE�B� UVOOFM�DPOOFDUJOH� UIFTF� UXP�GBDFT�BU
UIF�DFOUFS�PG� UIF�EJNFS��4USJLJOHMZ� UIF�EJTUBODF�CFUXFFO
UIF�UXP�(%1�NPMFDVMFT�JT�TJNJMBS�UP�UIF�EJTUBODF�CFUXFFO
UIF� UXP�(%1�NPJFUJFT� PG� UIF�.P�bis1(%�QSFTFOU� BU� UIF
BDUJWF� TJUF�PG�'%)T�BMMPXJOH�VT� UP�QSPQPTF�B�NPEFM� GPS
UIF� TVMGVSBUJPO� NFDIBOJTN� PG� .P�bis1(%� XIFSF� UIF
TVMGVS�BUPN�JT�TIVUUMFE�BDSPTT�UIF�DIBQFSPOFmT�EJNFS��5IJT
NPEFM� JT� TVQQPSUFE�CZ� TUSVDUVSF�HVJEFE�NVUBHFOFTJT� BOE
GVODUJPOBM�TUVEJFT�XJUI�EJTUJODU�WBSJBOUT�FJUIFS�BGGFDUFE�PO
DBUBMZTJT�TVMGVS� USBOTGFS� PS� (%1� CJOEJOH�� 0WFSBMM� PVS
SFTVMUT� QSPWJEF� B� GJSTU�NPMFDVMBS� CBTJT� GPS� TVMGVSBUJPO� PG
.P�bis1(%� QSJPS� UP� JUT� JOTFSUJPO� JOUP� '%)T�
"EEJUJPOBMMZ� JU� QSPWJEFT� B� OJDF� FYBNQMF� PG� IPX� UIF
TZNNFUSZ� PG� BO� FO[ZNF� DBO�NJSSPS� UIF� TZNNFUSZ� PG� JUT
TVCTUSBUF�


