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

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

MS11-P4�&YQMPSJOH�NPMFDVMBS�SFDPHOJUJPO
NFDIBOJTNT�JO�UIF�NVMUJTUFQ�QIPTQIPSFMBZ
TJHOBMJOH�JO�QMBOUT��DSZTUBM�TUSVDUVSF�PG�)JT
QIPTQIPUSBOTNJUUFS�")1��BOE�NPEFMJOH�PG
JUT�JOUFSBDUJPO�XJUI�TFOTPS�IJTUJEJOF�LJOBTF

$,*�
0LTBOB�%FHUKBSJL�
�3BELB�%PQJUPWe�
�%BWJE�3FIB�
�
�4BOESB

1VFISJOHFS�
�#MBOLB�1FLBSPWe�
�0MHB�0USVTJOPWe�
�.JDIBM�,VU��
�

.BOGSFE�4��8FJTT�
�-VLe���iEFL�
�-VCPNiS�+BOEB�
�*WBOB�,VUe

4NBUBOPWe�
�
�+BO�)FKeULP�

��� 6OJWFSTJUZ� PG� 4PVUI� #PIFNJB
� 'BDVMUZ� PG� 4DJFODF
� $FTLF
#VEFKPWJDF
�$[FDI�3FQVCMJD
��� $FOUSBM� &VSPQFBO� *OTUJUVUF� PG� 5FDIOPMPHZ� 	$&*5&$

�.BTBSZL
6OJWFSTJUZ
�#SOP
�$[FDI�3FQVCMJD
��� "DBEFNZ� PG� 4DJFODFT� PG� UIF� $[FDI� 3FQVCMJD
� *OTUJUVUF� PG
/BOPCJPMPHZ� BOE� 4USVDUVSBM� #JPMPHZ� ($3$
� /PWw� )SBEZ
� $[FDI
3FQVCMJD
��� 6OJWFSTJUZ� PG� 4BM[CVSH
� %FQBSUNFOU� PG� .PMFDVMBS� #JPMPHZ

4BM[CVSH
�"VTUSJB
���)FMNIPMU[�;FOUSVN�#FSMJO�GPS�.BUFSJBMT�VOE�&OFSHZ�#&44:�**

#FSMJO
�(FSNBOZ

FNBJM��EFHUKBSJL���!HNBJM�DPN
*O� QMBOUT
� IJTUJEJOF� QIPTQIPUSBOTGFS� QSPUFJOT� 	)1UT


USBOTNJU� UIF� TJHOBM� CFUXFFO� EJWFSTF� TFOPS� IJTUJEJOF
LJOBTFT� 	),T
� BOE� SFTQPOTF� SFHVMBUPST� XJUIJO� NVMUJTUFQ
QIPTQIPSFMBZ� 	.41
� QBUIXBZ�� 5IF� BCJMJUZ� PG� )1UT� UP
JOUFSBDU� XJUI� UIF� SFDFJWFS� EPNBJOT� PG� TFOTPS� IJTUJEJOF
LJOBTFT� XJUI� EJGGFSFOU� BGGJOJUJFT� JOEJDBUFT� UIF� DFSUBJO
TQFDJGJDJUZ� PG� UIF� JOUFSBDUJPO� CFUXFFO� UXP� QBSUOFST�� *O
PSEFS� UP� FYQMPSF� UIF� TUSVDUVSBM� EFUFSNJOBOUT� PG� UIF
JOUFSBDUJPO� TQFDJGJDJUZ� CFUXFFO� ")1�� BOE� UIF� SFDFJWFS
EPNBJO� PG� IJTUJEJOF� LJOBTF� $,*�� 	$,*�3%
� GSPN�NPEFM
QMBOU� Arabidopsis thaliana
� XF� EFUFSNJOFE� UIF� DSZTUBM
TUSVDUVSF� PG� ")1�� CZ� 4*3"4� QSPUPDPM� BU� ����� f
SFTPMVUJPO�� .PMFDVMBS� EZOBNJDT� TJNVMBUJPOT� GPS� ���� OT
XFSF�BQQMJFE� UP� JEFOUJGZ� UIF�LFZ� SFTJEVFT� SFTQPOTJCMF� GPS
UIF� ")1��$,*�3%� JOUFSBDUJPO�� 5IF� ")1��$,*�3%JOUFSBDUJPO� XBT� DPOGJSNFE� CZ� /.3� NFBTVSFNFOUT� v
SFTVMUJOH�DIFNJDBM�TIJGUT�QBSUJBMMZ�PWFSMBQ�XJUI�UIF�NPEFM�
")1��$,*�3%� NPEFM� SFWFBM� TUSPOH� QSPUFJO�QSPUFJO
DPNQMFY�� UIF� DPNQBSJTPO� PG� UIF� NPEFM� XJUI� SFDFOUMZ
QVCMJTIFE� DSZTUBM� TUSVDUVSF� PG� ")1��"),�3%� TVHHFTUTTJHOJGJDBOU�EJGGFSFODFT� JO�CJOEJOH� JOUFSGBDF�CFUXFFO�CPUI
DPNQMFYFT
�NPTUMZ� JO� UIF� BNJOP�BDJE� SFTJEVFT�NFEJBUJOH
IZESPQIJMJD� JOUFSBDUJPOT�� %VF� UP� UIF� GBDU� UIBU� UIF� WBTU
NBKPSJUZ� PG� JOUFSBDUJOH� SFTJEVFT� JO�")1�� BOE�")1�� BSF
SFQSFTFOUFE�CZ�IJHIMZ�DPOTFSWFE�SFTJEVFT
�TNBMM�TUSVDUVSBM
EJGGFSFODFT� PG� CPUI� ")1T� BOE� "),3%T� TFFN� UP� CF
TVGGJDJFOU� GPS� EFUFSNJOBUJPO� PG� TQFDJGJD� NPMFDVMBS
SFDPHOJUJPO� BT� DPVME� CF� TFFO�CZ�PVS� CJPJOGPSNBUJDBM� BOE
TUSVDUVSBM�DPNQBSJTPOT�

� QSPUFJO� DSZTUBMMPHSBQIZ
� .%� TJNVMBUJPOT
� /.3

"SBCJEPQTJT
� TJHOBM� USBOTEVDUJPO
� NVMUJTUFQ� QIPTQIPSFMBZ

NPMFDVMBS�SFDPHOJUJPO

MS11-P5�5IF�LFSBUJO����CJOEJOH�SFHJPO�PG
UIF�QOFVNPDPDDBM�TFSJOF�SJDI�SFQFBU�QSPUFJO
	1TS1
�GPSNT�B�EPNBJO�TXBQQFE�EJNFS�BOE
JOUFSNPMFDVMBS�~�TIFFUT�v�JNQMJDBUJPOT�GPS

CJPGJMN�GPSNBUJPO�PG�Streptococcus
pneumoniae

5JN�4DIVMUF�
�+POBT�-nGMJOH�
�$FDJMJB�.JLBFMTTPO�
�"MFYFZ
,JLIOFZ�
�,BSJOB�)FOUSJDI�
�"VSPSB�%JBNBOUF�
�$ISJTUJOF�&CFM�

4UBGGBO�/PSNBSL�
�%NJUSJ�4WFSHVO�
�#JSHJUUB�)FOSJRVFT�/PSNBSL�


"EOBOF�"DIPVS�

��� 4DJFODF� GPS� -JGF� -BCPSBUPSZ
� %FQBSUNFOU� PG� .FEJDJOF� 4PMOB

,BSPMJOTLB�,BSPMJOTLB�*OTUJUVUFU
�4UPDLIPMN
�4XFEFO
���%FQBSUNFOU�PG�.JDSPCJPMPHZ
�5VNPS� BOE�$FMM�#JPMPHZ� 	.5$


,BSPMJOTLB� *OTUJUVUFU
� 4UPDLIPMN
� 4XFEFO� %FQBSUNFOU� PG
-BCPSBUPSZ� .FEJDJOF
� %JWJTJPO� PG� $MJOJDBM� .JDSPCJPMPHZ

,BSPMJOTLB�6OJWFSTJUZ�)PTQJUBM
��� &VSPQFBO� .PMFDVMBS� #JPMPHZ� -BCPSBUPSZ� 	&.#-

� )BNCVSH
0VUTUBUJPO
�/PULFTUSBTTF���
�������)BNCVSH
�(FSNBOZ
��� *OTUJUVU� EF� #JPMPHJF� 4USVDUVSBMF
� $&"�$/34�6OJWFSTJUw

(SFOPCMF
�'SBODF

FNBJM��5JN�4DIVMUF!LJ�TF
5IF� DPNNFOTBM� CBDUFSJBM� QBUIPHFO� Streptococcus

pneumonia� DPMPOJ[FT� UIF� VQQFS� SFTQJSBUPSZ� USBDU� PG
IVNBOT�BOE�DBO�DBVTF�QOFVNPOJB
�TFQTJT�BOE�NFOJOHJUJT�
5IF� SPMF� PG� UIF� QOFVNPDPDDBM� TFSJOF�SJDI� SFQFBU� QSPUFJO
	1TS1
� JT� UP� QSFTFOU� UIF� CBTJD� SFHJPO� 	#3
� EPNBJO� GPS
JOUFSBDUJPO�XJUI�LFSBUJO���� 	,35��
�PO� UIF� FYUSBDFMMVMBS
TVSGBDF�PG�IPTU�MVOH�DFMMT�UISPVHI�JUT�.4$3"..�SFMBUFE
HMPCVMBS� CJOEJOH� SFHJPO� EPNBJO� <�
�>� BT� XFMM� BT� GPS
CJPGJMN� GPSNBUJPO� UISPVHI� TFMG�PMJHPNFSJ[BUJPO� <�>�� 1TS1
CFMPOHT�UP�UIF�GBNJMZ�PG�TFSJOF�SJDI�SFQFBU�	433
�QSPUFJOT
XJUI� B� MPOH
� QVUBUJWFMZ� HMZDPTZMBUFE� TFSJOF� SJDI� SFQFBU
EPNBJO� UIBU� JT� DPWBMFOUMZ� BODIPSFE� UP� UIF� DFMM� XBMM� BOE
FYUFOET�UIF�GVODUJPOBM�EPNBJO�PVU�PG�UIF�DBQTVMF�<�
�>��`
#JPQIZTJDBM�BOBMZTJT�PG� UIF�#3�EPNBJO�CZ�TNBMM�BOHMF

9�SBZ� TDBUUFSJOH� 	4"94

� BOBMZUJDBM� VMUSBDFOUSJGVHBUJPO
BOE� 9�SBZ� DSZTUBMMPHSBQIZ� SFWFBMT� UIF� GPSNBUJPO� PG� B
EPNBJO�TXBQQFE�EJNFS�BOE�BO�JOUFSNPMFDVMBS�C�TIFFU�UIBU
DPVME� CF� SFMFWBOU� GPS� UIF� GVODUJPO� PG� 1TS1� JO� CJPGJMN
GPSNBUJPO�� 'VSUIFSNPSF
� 4"94� BOE� DJSDVMBS� EJDISPJTN
FYQFSJNFOUT�SFWFBMFE�UIF�/�UFSNJOBM�#3��������SFHJPO�BT�BOPO�HMPCVMBS�BOE�QSPCBCMZ�EJTPSEFSFE�TUSVDUVSF��8F�BMTP
EFNPOTUSBUF� UIBU� UIJT� EJTPSEFSFE� /�UFSNJOBM� GSBHNFOU� JT
DMFBWFE� PGG� CZ� UIF� IVNBO� GVSJO� QSPUFBTF
� B� LOPXO
BDUJWBUPS�PG�PUIFS�UPYJOT�BOE�WJSVMFODF�GBDUPST
�QPUFOUJBMMZ
QSPNPUJOH�QOFVNPDPDDBM�CJPGJMN�GPSNBUJPO�

<�>�1��4IJWTIBOLBS�et al�
�.PM��.JDSPCJPM����	����
�����
<�>�5��4DIVMUF�et al.
�0QFO�#JPM����	����
���������<�>�$�+�
4BODIF[�et al.
�1-P4�1BUIPH���	����
��<�>�4��3BNCPBSJOB
et al.
�+��#JPM��$IFN�����	����
�������

�TUSVDUVSBM�CJPMPHZ


