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

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

IPTU� DFMMT� UP� JOUSPEVDF� B� EPVCMF�TUSBOE� CSFBL�� `
3FGFSFODFT��,�.JZB[POP�:�'VSVUB�.�8BUBOBCF�.BUTVJ
5� .JZBLBXB� 5� *UP� *� ,PCBZBTIJ� .� 5BOPLVSB�� /BU
$PNNVO��������������

�$SZTUBM�TUSVDUVSF�PG�UIF�3�1BC*�%/"�DPNQMFY�

�SFTUSJDUJPO�FO[ZNF�%/"�HMZDPTZMBTF

MS5-P29�4USVDUVSF�GVODUJPO�SFMBUJPOTIJQ�PG
[JOD�EFQFOEFOU

�mOVDMFPUJEBTFT�FOEPOVDMFBTFT
+BO�%PIOBMFL��5PNe��,PWBÄ���.eSJB�5SVOEPWe��+BO�4USeOTL��
,BSMB�'FKGBSPWe���1FUS�,PMFOLP���+BSNJMB�%V�LPWe��5FSF[B

4LeMPWe��+JOE�JDI�)B�FL�

��� *OTUJUVUF� PG� #JPUFDIOPMPHZ� "4� $3� 7iEFÅTLe� ����� �����
1SBHVF�$[FDI�3FQVCMJD
��� *OTUJUVUF� PG� .BDSPNPMFDVMBS� $IFNJTUSZ� "4� $3� )FZSPWTLwIP
OeN����������1SBHVF�$[FDI�3FQVCMJD

FNBJM��EPIOBMFL���!HNBJM�DPN
0VS� FBSMJFS� TUSVDUVSF�GVODUJPO� TUVEJFT� PG� UPNBUP

CJGVODUJPOBM� OVDMFBTF� �� 	5#/�
� TIPXFE� TFWFSBM� LFZ
DIBSBDUFSJTUJDT�PG�UIJT�OVDMFBTF�DBQBCMF�PG�DMFBWJOH�TJOHMF
TUSBOE�BOE�EPVCMF�TUSBOE�%/"�3/"�BOE�TUSVDUVSFE�3/"
BOE�BMTP�DBQBCMF�PG��mOVDMFPUJEBTF�BDUJWJUZ�	,PWBM�et al.
����
��5#/��CFMPOHT�UP�B�XJEFS�HSPVQ�PG�[JOD�EFQFOEFOU
OVDMFBTFT�GSPN�QMBOUT�CBDUFSJB�BOE�FVLBSZPUJD�QBUIPHFOT�
5IFJS� OBUVSBM� SPMF� JT� JO� TDBWFOHJOH� PG� OVUSJFOUT� TQFDJGJD
BQPQUPUJD� QSPDFTTFT� BOE� TFOFTDFODF� JO� QMBOUT� PS� JO
QBUIPHFO� v� IPTU� JOUFSBDUJPOT�� 0VS� Y�SBZ� TUSVDUVSF� PG� UIF
5#/��FO[ZNF�QSPWJEFE�B�EFUBJMFE�WJFX�PG�UIF�BDUJWF�TJUF
BOE� SBUIFS� VOVTVBM� BOE� SFQFBUFE� PDDMVTJPO� PG� UIF� BDUJWF
TJUF� JO� DSZTUBM� TUSVDUVSFT� CZ� B� TVSGBDF� MPPQ� PG� B
OFJHICPVSJOH� FO[ZNF� NPMFDVMF� 	,PWBM� et al.� ����
�
0UIFS� TUSVDUVSBM� TUVEJFT�XFSF�QFSGPSNFE�CZ�PUIFS�HSPVQT
GPS�Penicillium citrinum %/BTF�1��	3PNJFS�et al.�����

BOE�GPS�BO�Arabidopsis thaliana FOEPOVDMFBTF�	:V�et al.
����
�� 5IF� LOPXO� TUSVDUVSFT� BOE� GVODUJPOBM� EBUB� GPS� BMM
UIFTF�OVDMFBTFT�QSPWF�QSFTFODF�PG�NPSF�PS� MFTT� JEFOUJDBM
BDUJWF� DFOUSF� 	USJOVDMFBS� [JOD� DMVTUFS
� CVU� TIPX� EJGGFSFOU
TVCTUSBUF� TQFDJGJDJUZ� BOE� NPEVMBUJPO� PG� UIF� BDUJWF� TJUF
BSPVOE� UIF� DBUBMZUJD� DFOUSF� UPHFUIFS� XJUI� WBSJFE� Q)
PQUJNB� BOE� TVCTUSBUF� QSFGFSFODF�TQFDJGJDJUZ�� "UUFNQUT
XFSF�NBEF� UP�EFTDSJCF� JO�EFUBJM� UIF�DBUBMZUJD�NFDIBOJTN
PG� UIJT� FO[ZNF� CVU� PVS� SFDFOU� EBUB� TIPX� UIBU� PVS
VOEFSTUBOEJOH�PG�TVCTUSBUF�CJOEJOH�DMFBWBHF�BOE�QSPEVDU
SFMFBTF�JT�MJNJUFE�BOE�GVSUIFS�FYQFSJNFOUT�BOE�BOBMZTJT�BSF
OFDFTTBSZ��)FSF�XF�VOEFSUBLF�UIF�UBTL�PG�NBQQJOH�LOPXO
TUSVDUVSBM�EBUB�POUP�PUIFS�LOPXO�TFRVFODFT�PG�OVDMFBTFT
PG� UIF� TBNF� UZQF�� 5IF� NBJO� RVFTUJPOT� JODMVEF� UIF
WBSJBCJMJUZ� PG� UIF� SPMF� PG� HMZDPTZMBUJPO� GPSNBUJPO� PG
TUBCJMJ[JOH� EJTVMGJEF� CSJEHFT� QSFTFODF� BOE� OBUVSF� PG� UIF
GJSTU�BOE�TFDPOE�CBTF�CJOEJOH�TJUF�FO[ZNF�NBUVSBUJPO�BOE
FTQFDJBMMZ�TVCTUSBUF�TQFDJGJDJUZ�BOE�JOIJCJUJPO��0VS�QSPKFDU
JT� GPDVTFE� PO� TUSVDUVSBM� DIBSBDUFSJ[BUJPO� PG� Legionella
pneumophila��mOVDMFPUJEBTF�BOE�JUT�JOIJCJUJPO�BOE�SFMBUFE
FO[ZNFT� GSPN� USZQBOPTPNBUJET�� 3FDFOUMZ� XF� IBWF
TVDDFTTGVMMZ� DMPOFE� BOE� FYQSFTTFE� UIJT� FO[ZNF� XIJDI
VOEFS� OPSNBM� DPOEJUJPOT� JT� UPYJD� GPS� UIF� QSPEVDJOH
CBDUFSJVN�
5IF� QSPKFDU� JT� TVQQPSUFE� CZ� #*0$&7

$;��������������������� &3%'� BOE� .4.5� QSPKFDUT
&&������������BOE�-(������
���,PWBM�5��-JQPWPWB�1��1PE[JNFL�5��et al.� 	����


"DUB�$SZTU��%�����������
��� 3PNJFS� $�� %PNJOHVF[� 3�� -BIN� et al.� 	����


1SPUFJOT������������
���:V�5�'��.BFTUSF�3FZOB�.�,P�$�:��et al.� 	����


1-P4�0/&��	�
��F�������
� �mOVDMFPUJEBTF� FOEPOVDMFBTF� [JOD� DMVTUFS� TVCTUSBUF

TQFDJGJDJUZ�IVNBO�QBUIPHFOT�-FHJPOFMMB


