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5IF� OPWFM� DSZTUBM� TUSVDUVSFT� PG� $�UFSNJOBM� QBSU� PG

.BMPOZM� $P"� SFEVDUBTF� 	.$3
� GSPN� Chloroflexus
aurantiacus� BOE� JUT� /"%1)� CPVOE� GPSN� IBWF� CFFO
EFUFSNJOFE� JO������Ã�BOE������Ã� SFTQFDUJWFMZ��/"%1)
CPVOE�TUSVDUVSF�IBT�B�DPOTJEFSBCMF�DPOGPSNBUJPOBM�DIBOHF
DPNQBSFE�UP�UIF�OBUJWF�.$3��*U�GPSNT�BO�VOVTVBM�IBJSQJO
TUSVDUVSF� OFBS� UIF� /"%1)� CJOEJOH� TJUF� BU� UIF� JOUFSGBDF
CFUXFFO� UIF� FO[ZNF� BOE� TPMWFOU�� 5IF� SFTJEVFT� GPSNJOH
UIF� IBJSQJO� TUSVDUVSF� BSF� EJTPSEFSFE� BU� UIF� OBUJWF�.$3�
'VSUIFSNPSF� UIFSF� JT� OP� TJHOJGJDBOU� EJGGFSFODF� CFUXFFO
UIFTF�UXP�TUSVDUVSFT��/"%1)�CJOEJOH�TJUF�JOWPMWFT�NBOZ
DPOTFDVUJWF�IZESPQIPCJD�SFTJEVFT�XIJDI�BSF�OFDFTTBSZ�GPS
OVDMFPUJEF�CJOEJOH��.PSFPWFS�/"%1)�JOUFSBDUT�XJUI�UIF
QPMBS� SFTJEVFT�XIJDI�NBZ�QMBZ�B�DSVDJBM� SPMF� JO�DBUBMZUJD
BDUJWJUZ��5IFTF�OPWFM�TUSVDUVSFT�XJMM�FMVDJEBUF�UIF�DBUBMZUJD
NFDIBOJTN�PG�.$3�
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FNBJM��JTBCMKJD!JSC�IS
%JQFQUJEZM� QFQUJEBTF� ***� 	%11� ***
� JT� B� XJEFMZ

EJTUSJCVUFE�DZUPTPMJD�[JOD�QFQUJEBTF�GSPN�UIF�.���GBNJMZ
XIJDI� IZESPMZTFT� EJQFQUJEFT� GSPN� UIF� /�UFSNJOJ� PG� JUT
QFQUJEF� TVCTUSBUFT�� 6OUJM� OPX� NPTU� TUVEJFT� PO� %11� ***
XFSF� EPOF� PO� PSUIPMPHT� GSPN� FVLBSZPUJD� PSHBOJTNT
TIPXJOH� UIBU� %11� ***� QBSUJDJQBUFT� JO� UIF� JOUSBDFMMVMBS
QSPUFJO� DBUBCPMJTN� BOE� PYJEBUJWF� TUSFTT� SFTQPOTF�� 5IF
LOPXMFEHF� BCPVU� QSPLBSZPUJD� %11� ***� JT� WFSZ� TDBSDF
QBSUJDVMBSMZ� EBUB� PO� JUT� DBUBMZUJD� NFDIBOJTN
QIZTJPMPHJDBM� GVODUJPO� BOE� TUSVDUVSBM� DIBSBDUFSJTUJDT� BSF
MBDLJOH��8F�IBWF�CFFO�TUVEZJOH� UXP�CBDUFSJBM�PSUIPMPHT�
%11� ***� GSPN� UIF� IVNBO� HVU� TZNCJPOU� Bacteroides
thetaiotaomicron� 	Bt
� BOE� GSPN� Caldithrix abyssi 	Ca

XIJDI� JOIBCJUT� IZESPUIFSNBM� WFOUT�� #PUI� QSPUFJOT� XFSF
QSPEVDFE� JO�Escherichia coli� BOE� UIFO� QVSJGJFE�� %JWFSTF
DSZTUBMMJ[BUJPO�TDSFFOT�XFSF�BQQMJFE�BOE�XJME�UZQF�Ca%11
***� DSZTUBMT� XFSF� PCUBJOFE�� $SZTUBMMJ[BUJPO� FYQFSJNFOUT
XJUI�XJME�UZQF�Bt%11� ***� GBJMFE� QSPCBCMZ� EVF� UP� DIBSHF
IFUFSPHFOFJUZ��*O�PSEFS�UP�PWFSDPNF�UIJT�QSPCMFN�TQFDJGJD
BNJOP�BDJE� SFQMBDFNFOUT� 	BMM� DZTUFJOFT�XFSF� SFQMBDFE�CZ
TFSJOFT
� XFSF� JOUSPEVDFE� BOE� DSZTUBMT� PG� UIF� WBSJBOU
QSPUFJO� XFSF� HSPXO�� %BUBTFUT� GPS� CPUI� %11� ***� QSPUFJOT
XFSF� DPMMFDUFE� BU� #&4:� **� (FSNBOZ�� 6Q� UP� EBUF� BMM
FGGPSUT� UP� TPMWF� UIF� TUSVDUVSFT� PG� UIF� UXP� QSPUFJOT� VTJOH
NPMFDVMBS�SFQMBDFNFOU�NFUIPE�BOE�BOPNBMPVT�EJTQFSTJPO
PG� UIF� [JOD� JPOT� XFSF� VOTVDDFTTGVM�� 5IFSFGPSF
TFMFOPNFUIJPOJOF� MBCFMFE� Bt%11� ***� OPO�DZTUFJOF
WBSJBOU� XBT� QSFQBSFE� BOE� UIF� DSZTUBMT� XFSF� PCUBJOFE� JO
UIF� TBNF� DSZTUBMMJ[BUJPO� DPOEJUJPO� BT� UIF� OPO�MBCFMMFE
QSPUFJO�� %JGGSBDUJPO� EBUB� VQ� UP� ���� f� SFTPMVUJPO� XFSF
DPMMFDUFE�BU�&MFUUSB�5SJFTUF�*UBMZ�BOE�UIF�GJSTU�QSPLBSZPUJD
%11� ***� TUSVDUVSF� XBT� TPMWFE� VTJOH� TJOHMF�XBWFMFOHUI
BOPNBMPVT� EJTQFSTJPO� PG� UIF� TFMFOJVN� BUPNT��Bt%11� ***
DSZTUBMMJ[FE� JO� TQBDF� HSPVQ� P����� XJUI� VOJU� DFMM
EJNFOTJPOT�a�������f�BOE�c�������f�BOE�POF�NPMFDVMF
QFS� BTZNNFUSJD� VOJU�� 5IF� PWFSBMM� GPME� JT� UZQJDBM� GPS� B
NFNCFS� PG� UIF�.��� GBNJMZ�XJUI� UXP�EPNBJOT� TFQBSBUFE
CZ�B�XJEF�DMFGU��5IF�VQQFS�EPNBJO�JT�NPTUMZ�IFMJDBM�XJUI�B
UFUSBDPPSEJOBUFE� [JOD� JPO� XIJMF� UIF� MPXFS� EPNBJO
DPOUBJOT� NJYFE� TFDPOEBSZ� TUSVDUVSF� FMFNFOUT� XJUI� B
GJWF�TUSBOEFE� ~�CBSSFM� DPSF�� 5IF� NBJO� TUSVDUVSBM
EJGGFSFODF� CFUXFFO�Bt%11� ***� BOE� FVLBSZPUJD�%11� ***� JT
UIF�BCTFODF�PG�B����BNJOP�BDJE�MPPQ�JO�VQQFS�EPNBJO��*O
IVNBO�%11�***�UIJT�MPPQ�DPOUBJOT�UIF�&5(&�NPUJG�XIJDI
JT� TVQQPTFE� UP� CF� SFTQPOTJCMF� GPS� CJOEJOH� ,&"1�� B
SFQSFTTPS� QSPUFJO� GSPN� UIF� ,FBQ��/SG�� TJHOBMJOH
QBUIXBZ�
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� 0WFSWJFX� PG� UIF�Bt%11� ***� TUSVDUVSF�� "� UXP� EPNBJOT
QSPUFJO�XJUI�DIBSBDUFSJTUJD�.���GPME��5IF�BDUJWF�TJUF� JT� MPDBUFE� JO
UIF� VQQFS� EPNBJO� DPOUBJOJOH� B� [JOD� JPO� DPPSEJOBUFE� CZ� UXP
IJTUJEJOFT� GSPN�UIF�DIBSBDUFSJTUJD�)&$-()�NPUJWF�POF�HMVUBNJD
BDJE�GSPN�UIF�&&"3"%�NPUJWF�BOE�B�XBUFS�NPMFDVMF�

� %JQFQUJEZM� QFQUJEBTF� ***� NFUBMMPQFQUJEBTF� .��
GBNJMZ�#BDUFSPJEFT�UIFUBJPUBPNJDSPO�$BMEJUISJY�BCZTTJ

MS5-P9�5IF�DFMM�TIBQF�EFUFSNJOJOH�$TE�
QSPUFJO�GSPN�Helicobacter pylori�DPOTUJUVUFT

B�OFX�GBNJMZ�PG�-%�DBSCPYZQFQUJEBTF
)ZPVO�4PPL�,JN���#ZVOH�8PP�)BO��4F�8PO�4VI�

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

FNBJM��LPCPPLT!HNBJM�DPN
Helicobacter pylori� DBVTFT� HBTUSPJOUFTUJOBM� EJTFBTFT

JODMVEJOH� HBTUSJD� DBODFS�� *UT� IJHI�NPUJMJUZ� JO� UIF� WJTDPVT
HBTUSJD� NVDPTB� GBDJMJUBUFT� DPMPOJ[BUJPO� PG� UIF� IVNBO
TUPNBDI� BOE� EFQFOET� PO� UIF� IFMJDBM� DFMM� TIBQF� BOE� UIF
GMBHFMMB�� *O� H. pylori� $TE�� JT� POF� PG� UIF� DFMM
TIBQF�EFUFSNJOJOH� QSPUFJOT� UIBU� QMBZ� LFZ� SPMFT� JO
EFUFSNJOJOH� UIF� DFMM� TIBQF� CZ� BMUFSBUJPO� PG� DSPTT�MJOLJOH
PS� CZ� USJNNJOH� PG� QFQUJEPHMZDBO�NVSPQFQUJEFT�� $TE�� JT
BMTP� JOWPMWFE� JO� EFHMZDPTZMBUJPO� PG� UIF� GMBHFMMBS� QSPUFJO
'MB"��5P�CFUUFS�VOEFSTUBOE� JUT� GVODUJPO�XF�IBWF�DBSSJFE
PVU� CJPDIFNJDBM� CJPQIZTJDBM� BOE� TUSVDUVSBM
DIBSBDUFSJ[BUJPOT�� We show that Csd6 has UISFF�EPNBJO
BSDIJUFDUVSF� BOE� exists as dimers in solution. The
/�UFSNJOBM�EPNBJO�QMBZT�B�LFZ�SPMF�JO�EJNFSJ[BUJPO��5IF
NJEEMF� DBUBMZUJD� EPNBJO� SFTFNCMFT� UIPTF� PG
-%�USBOTQFQUJEBTFT� BOE� JUT� QPDLFU�TIBQFE� BDUJWF�TJUF� JT
VOJRVFMZ� EFGJOFE� CZ� UIF� GPVS� MPPQT� *v*7� BNPOH� XIJDI
UIF�MPPQT�*�BOE�***�TIPX�UIF�NPTU�EJTUJODU�WBSJBUJPOT�GSPN
UIF� LOPXO� -%�USBOTQFQUJEBTFT�� 0VS� NBTT� BOBMZTFT
DPOGJSN� UIBU� Csd6 functions only as
-%�DBSCPYZQFQUJEBTF�CVU�OPU�BT�-%�USBOTQFQUJEBTF��0VS
%�"MB�DPNQMFYFE� TUSVDUVSF� SFWFBMT� CJOEJOH� NPEFT� PG
CPUI� UIF� TVCTUSBUF� BOE� QSPEVDU� UP� UIF� DBUBMZUJD� EPNBJO�
5IF� $�UFSNJOBM� OVDMFBS� USBOTQPSU� GBDUPS� ��MJLF� EPNBJO
QPTTFTTFT� B� EFFQ� QPDLFU� GPS� QPTTJCMF� CJOEJOH� PG
QTFVEBNJOJD� BDJE� BOE� PVS� in silico� EPDLJOH� TVQQPSUT� JUT
SPMF� JO� EFHMZDPTZMBUJPO� PG� GMBHFMMJO��0O� UIF� CBTJT� PG� PVS
GJOEJOHT� XF� QSPQPTF� UIBU� H. pylori� $TE�� BOE� JUT
IPNPMPHT� DPOTUJUVUF� B� OFX� GBNJMZ� PG
-%�DBSCPYZQFQUJEBTF�� 5IJT� XPSL� QSPWJEFT� JOTJHIUT� JOUP
UIF� GVODUJPO� PG�$TE�� JO� SFHVMBUJOH� UIF� IFMJDBM� DFMM� TIBQF
BOE�NPUJMJUZ�PG�H.�pylori�

� $TE�� DFMM� TIBQF� -%�DBSCPYZQFQUJEBTF�)FMJDPCBDUFS
QZMPSJ�)1�����GMBHFMMJO�QFQUJEPHMZDBO


