
��UI�&VSPQFBO�$SZTUBMMPHSBQIJD�.FFUJOH
���SE���UI�"VHVTU�����
�3PWJOK
�$SPBUJB

Acta Cryst.�	����
��" 
�T����``````````````````�``````````````````�``````````````````�``````````````````�```````````�

MS9-P11�4USVDUVSF�'VODUJPO�"OBMZTJT�PG
QSPUFJOT�JOWPMWFE�JO�UIF�NFUBCPMJD�QBUIXBZ
PG�WJUBNJO�,�BDUJOH�BT�NBKPS�QBUIPHFOJD
GBDUPST�JO�Staphylococcus aureus�JOGFDUJPO
"MJOF�.FMSP�.VSBE�
�
�$BSTUFO�8SFOHFS�
�$ISJTUJBO�#FU[FM�
�

���*OTUJUVUF�GPS�#JPDIFNJTUSZ�BOE�.PMFDVMBS�#JPMPHZ
�6OJWFSTJUZ�PG
)BNCVSH
�.BSUJO�-VUIFS�,JOH�1MBU[��
�������)BNCVSH
�(FSNBOZ
���-BCPSBUPSZ�GPS�4USVDUVSBM�#JPMPHZ�PG�*OGFDUJPO�BOE�*OGMBNNBUJPO
D�P�%&4:
�#VJME����"
�/PULFTUSBxF���
�������)BNCVSH
�(FSNBOZ
���6OJU�GPS�%SVH�%JTDPWFSZ
�%FQBSUNFOU�PG�1BSBTJUPMPHZ�*OTUJUVUF�PG
#JPNFEJDBM� 4DJFODF
� 6OJWFSTJUZ� PG� 4pP� 1BVMP
� "W�� 1SPG�� -JOFV
1SFTUFT�����
�����������4pP�1BVMP�41
�#SB[JM

FNBJM��BMJOF�NFMSP�NVSBE!DIFNJF�VOJ�IBNCVSH�EF
*O�SFDFOU�ZFBST�UIF�MFWFM�PG�JOGFDUJPOT�DBVTFE�CZ�IVNBO

CBDUFSJBM� QBUIPHFOT� JT� SJTJOH�� *O� &VSPQF
� BUUFOUJPO� IBT
CFFO�ESBXO�PO�JOGFDUJPOT�BDRVJSFE�EVSJOH�IPTQJUBMJ[BUJPO

TQFDJBMMZ� DBVTFE� CZ� UIF� NFUIJDJMMJO�SFTJTUBOU
Staphylococcus aureus� 	.34"
�� 5IFSFGPSF
� OPWFM
DIFNPUIFSBQFVUJD� BHFOUT� BSF� VSHFOUMZ� SFRVJSFE
� XIJDI
TPMFMZ�UBSHFU�UIF�CBDUFSJB�BOE�OPU�UIF�IVNBO�IPTU��(FOPNF
BOBMZTFT�JOEJDBUFE�UIF�QSFTFODF�PG�B�GVODUJPOBM�WJUBNJO�,
CJPTZOUIFUJD� QBUIXBZ� DPOTJTUJOH� PG� UIF� HFOF� QSPEVDUT
.FO"�'��7JUBNJO�CJPTZOUIFUJD� QBUIXBZT� BSF� OPU� QSFTFOU
JO�IVNBOT�BOE�UIFSFGPSF�JOGFSFODF�XJUI�UIF�IPTU�PSHBOJTN
JT� OPU� FYQFDUFE�� *O� PSEFS� UP� EJTDPWFS� TFMFDUJWF� QSP�ESVHT
IJHI�SFTPMVUJPO�TUSVDUVSBM�JOGPSNBUJPO�BCPVU�UIF�SFTQFDUJWF
FO[ZNFT� QBSUJDJQBUJOH� JO� UIF� CJPTZOUIFTUJD� QBUIXBZ� JT
SFRVJSFE�� *O� UFSNT�PG�TUSVDUVSF�CBTFE�QSP�ESVH�EFTJHO�XF
UBSHFU� UIF� QSPUFJOT� .FO'
� .FO)� BOE� %)/"� PG� UIF
WJUBNJO� ,� NFUBCPMJTN� JO� S. aureus, JO� PSEFS� UP� PCUBJO
IJHI�SFTPMVUJPO� TUSVDUVSF� JOGPSNBUJPO�� 5IVT
� HFOFT� PG
UIFTF�QSPUFJOT�XFSF�DMPOFE� JOUP�Q",4�*#"���WFDUPS�BOE
FYQSFTTFE� JO�Escherichia coli�� 1SPUFJOT�XFSF� QVSJGJFE� PO
BGGJOJUZ� DPMVNO� DPOUBJOJOH� UIF� 4USFQ�5BDUJO� SFTJO� BOE
JNQVSJUJFT� XFSF� SFNPWFE� VTJOH� TJ[F� FYDMVTJPO� BOE� JPO
FYDIBOHF� DPMVNOT�� 5P� JOWFTUJHBUF� TUBCJMJUZ
� IPNPHFOJUZ
BOE� TFDPOEBSZ� TUSVDUVSF� QSJPS� UP� DSZTUBMMJ[BUJPO
FYQFSJNFOUT
�EZOBNJD�MJHIU�TDBUUFSJOH�	%-4
�BOE�DJSDVMBS
EJDISPJTN� 	$%
� XFSF� QFSGPSNFE�� 0ODF� WFSJGJFE� UIF
TUBCJMJUZ�BOE�IPNPHFOJUZ
�JOJUJBM�DSZTUBMMJ[BUJPO�USJBMT�XFSF
QFSGPSNFE�XJUI�%)/"�VTJOH�TJUUJOH�ESPQ�WBQPS�EJGGVTJPO
NJYJOH���r-�PG�QSPUFJO�	���NH�NM
�XJUI���r-�PG�SFTFSWPJS
TPMVUJPO� 	���� N.� )&1&4�/B� Q)� ���
� �� .� MJUIJVN
TVMQIBUF
� JO�.3$�.BYJ����XFMM�QMBUFT�BU�����$��1SPUFJO
DSZTUBMT�XFSF�PCTFSWFE�BGUFS�����EBZT
�SFBDIJOH�NBYJNVN
EJNFOTJPOT�XJUIJO�B�XFFL��5IF�DSZTUBMT�XFSF� USBOTGFSSFE
UP� B� DSZP�QSPUFDUJWF� TPMVUJPO� 	SFTFSWPJS� TPMVUJPO� BEEFE
����HMZDFSPM

� GMBTI�DPPMFE� JO� MJRVJE�OJUSPHFO�BOE� JOJUJBM
EJGGSBDUJPO� EBUB� XFSF� DPMMFDUFE� BQQMZJOH� B� DPOWFOUJPOBM
SPUBUJOH� BOPEF� 9�SBZ� TPVSDF�� 1SFMJNJOBSZ� $%� BOE
TUSVDUVSBM� SFTVMUT� TIPX� UIBU� ��IZESPYZCFO[PZM�$P"
UIJPFTUFSBTF� 	%)/"
� DPOTJTUT� PG� GPVS� SFQFBUJOH� VOJUT
	IPNP�UFUSBNFS
�XJUI�BQQSPY������PG�BMQIB�IFMJDFT
�����
CFUB� TIFFUT
� �� �� MPPQT� BOE� ����� �� SBOEPN� DPJM�� 5IF
QSPUFJO�DSZTUBM�EJGGSBDUFE�UP����`f�SFTPMVUJPO
�CFMPOHJOH�UP
UIF� TQBDF� HSPVQ� 1���� *OJUJBM� DSZTUBMMJ[BUJPO� FYQFSJNFOUT
GPS� .FO'� BOE� .FO)� BSF� POHPJOH� BT� XFMM� BT� UIF
JODPSQPSBUJPO�PG�TFMFOPNFUIJPOJOF�GPS�%)/"�UP�TPMWF�UIF
1IBTF�QSPCMFN
�6Q�UP�EBUF�EFUBJMT�XJMM�CF�QSFTFOUFE�

� NFUIJDJMMJO�SFTJTUBOU� 4UBQIZMPDPDDVT� BVSFVT� 	.34"


7JUBNJO�,�CJPTZOUIFTJT
�1SP�ESVHT
�%SVH�EFTJHO
�$SZTUBMMPHSBQIZ

MS9-P12�4USVDUVSBM�TUVEJFT�PG
~�MBDUPHMPCVMJO�GSPN�WBSJPVT�TQFDJFT

,S[ZT[UPG�-FXJOTLJ�
�+PBOOB�*��-PDI�
�1JPUS�#POBSFL�
�"HOJFT[LB
1PMJU�
�.BUFVT[�$[VC�
�.BHEBMFOB�,PQF��
�.JSB�-VEXJLPXTLB�

���'BDVMUZ�PG�$IFNJTUSZ
�+BHJFMMPOJBO�6OJWFSTJUZ�JO�,SBLoX
�1PMBOE
��� 'BDVMUZ� PG� #JPDIFNJTUSZ
� #JPQIZTJDT� BOE� #JPUFDIOPMPHZ

+BHJFMMPOJBO�6OJWFSTJUZ�JO�,SBLoX
�1PMBOE

FNBJM��MFXJOTLJ!DIFNJB�VK�FEV�QM
~� �-BDUPHMPCVMJO� 	-(
� JT� B� TNBMM� HMPCVMBS� QSPUFJO� PG

N�X�� ������ L%B
� CFMPOHJOH� UP� UIF� MJQPDBMJO� GBNJMZ�
-JQPDBMJOT� TIBSF� GPME� JO� XIJDI� B� DPSF� FMFNFOU� JT
��TUSBOEFE�~�CBSSFM��'PVS�GMFYJCMF�MPPQT�TVSSPVOE�FOUSBODF
UP�UIF�CJOEJOH�QPDLFU�MPDBUFE�JO�UIF�JOUFSJPS�PG�CFUB�CBSSFM�
3FWFSTJCMF� PQFOJOH� BOE� DMPTJOH� PG�&'� MPPQ� BUUSJCVUFE� UP
Q)� DIBOHFT� SFHVMBUFT� BDDFTT� UP� UIF� CJOEJOH� QPDLFU�� "U
QIZTJPMPHJDBM� DPOEJUJPOT�-(� GPSNT�EJNFST�XJUI� TVCVOJUT
SFMBUFE�CZ���GPME�TZNNFUSZ�
-(�IBT�CFFO�GPVOE�JO�UIF�XIFZ�GSBDUJPO�PG�NJML�PG�NPSF

UIBO����TQFDJFT
�CVU�OPU�JO�IVNBO�NJML��5IF�QIZTJPMPHJDBM
GVODUJPO� PG� -(� JT� OPU� XFMM� SFDPHOJ[FE
� QSPCBCMZ� JU� JT� B
NPMFDVMBS� USBOTQPSUFS� PG� IZESPQIPCJD� DPNQPVOET�
3FDFOUMZ
�JODSFBTFE�BUUFOUJPO�JT�GPDVTFE�PO�MJQPDBMJOT�EVF
UP� UIFJS� QPUFOUJBM� VUJMJ[BUJPO� JO� DMJOJDBM� BQQMJDBUJPOT� BT
NPMFDVMBS� USBOTQPSUFST�� 4VDI� BO� BQQMJDBUJPO� PG
MBDUPHMPCVMJOT� SFRVJSFT� OVNFSPVT� NPEJGJDBUJPOT
JOGMVFODJOH� UIFJS� CJOEJOH� QSPQFSUJFT�� 5IFSFGPSF
� UP� HBJO
CFUUFS�VOEFSTUBOEJOH�PG�JOEJWJEVBM�SFTJEVFT�SPMF�JO�MJHBOE
CJOEJOH
� XF� IBWF� VOEFSUBLFO� TZTUFNBUJD� TUSVDUVSBM� BOE
UIFSNPEZOBNJD�TUVEJFT�PG�-(�GSPN�WBSJPVT�TQFDJFT�CFJOH
OBUVSBM�NPEJGJDBUJPOT�UP�UIJT�QSPUFJO�
.PTU�UIPSPVHIMZ�TUVEJFE�-(�JT�B�CPWJOF�QSPUFJO�	#-(


JTPMBUFE� GSPN� DPX� NJML
� GPS� XIJDI� DSZTUBM� TUSVDUVSFT� PG
TFWFSBM�DPNQMFYFT�XJUI�WBSJPVT�MJHBOET�BSF�BWBJMBCMF��5IF
NPTU� BCVOEBOU�#-(� JTPGPSNT�BSF�"�BOE�#� UIBU�EJGGFS� BU
UXP� QPTJUJPOT�� %��(� BOE� 7���"�� 5IF� NJML� PG� TIFFQ
DPOUBJOT� UISFF� JTPGPSNT� PG� -(� 	"
� #� BOE� $
� UIBU
DPNQBSFE� UP� JTPGPSN� #� PG� #-(� IBWF� TJY� TVCTUJUVUJPOT�
0OMZ�POF� JTPGPSN�PG�-(�IBT�CFFO� GPVOE� UP�EBUF� JO�HPBU
NJML
�JU�BMTP�EJGGFST�GSPN�#-(�#�BU�TJY�QPTJUJPOT�
*O� UIJT� XPSL� XF� QSFTFOU� DSZTUBM� TUSVDUVSFT� PG� CPWJOF


TIFFQ� BOE� HPBU� -(�� *U� XBT� GPVOE� UIBU� JO� #-(
TVCTUJUVUJPOT� PG� QPMBS� SFTJEVFT� JO� QPTJUJPOT� ��� BOE� ���
BGGFDUFE� UIFSNPEZOBNJD� PG� MJHBOE� CJOEJOH� CVU� OPU
JOGMVFODF� PWFSBMM� TUSVDUVSF� PG� DPNQMFYFT�� 4ZTUFNBUJD
EJTUPSUJPO�PG� UIF�~��CBSSFM�XBT�PCTFSWFE� JO�TIFFQ�QSPUFJO
JO�DPNQBSJTPO�UP�#-(��"MTP
�EJGGFSFODFT�JO�EJTUSJCVUJPO�PG
FMFDUSPTUBUJD� QPUFOUJBMT� PO� UIF� NPMFDVMBS� TVSGBDF� JO� UIF
EJNFS�JOUFSGBDF�BOE�FOUSBODF�UP�UIF�CJOEJOH�QPDLFU�SFHJPO
IBWF� CFFO� PCTFSWFE�� *O� DSZTUBM� TUSVDUVSFT� PG� HPBU� -(
VOVTVBM�DPOGPSNBUJPO�PG�GMFYJCMF�&'�MPPQ�IBT�CFFO�GPVOE

JOEJDBUJOH�UIBU�PQFOJOH�BOE�DMPTJOH�BDDFTT�UP�UIF�CJOEJOH
QPDLFUT�JO�-(�EJNFS�NJHIU�CF�TFRVFOUJBM�BOE�DPPQFSBUJWF�
5IJT� TUVEZ� XBT� QBSUJBMMZ� TVQQPSUFE� CZ� UIF� 1PMJTI

/BUJPOBM� 4DJFODF� $FOUSF
� HSBOU
%&$���������#�45��������

�MBDUPHMPCVMJO
�MJQPDBMJO


