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FNBJM��KVMJB�FSNBL��!HNBJM�DPN
#JPUFDIOPMPHJDBM�QSPEVDUJPO�PG�DIFNJDBM�DPNQPVOET�JT

BO� FOWJSPONFOUBMMZ� NPSF� HFOUMF� QSPDFTT� DPNQBSFE� UP
UIFJS�GBCSJDBUJPO�GSPN�OBUVSBM�GPTTJM�SFTPVSDFT��*O�UFSNT�PG
CJP�QSPEVDUJPO
� DFMM�GSFF� QSPDFTTFT� BSF� NPSF� FGGFDUJWF
UIBO�NJDSPCJBM� QSPEVDUJPO� UFDIOJRVFT� TJODF� UIF� FO[ZNFT
DBO� UPMFSBUF� IJHIFS� DPODFOUSBUJPOT� PG� GJOBM� QSPEVDU� UIBO
UIF� DFMMT�� 5IF� HMZDFSBMEFIZEF� EFIZESPHFOBTF� GSPN
Thermoplasma acidophilum� 	Ta"M%)
� JT� B� QBSU� PG� BO
BSUJGJDJBM� DFMM�GSFF� FO[ZNF� DBTDBEF� GPS� QSPEVDUJPO� PG
JTPCVUBOPM� BOE� FUIBOPM� GSPN�HMVDPTF��Ta"M%)� DBUBMZ[FT
UIF�PYJEBUJPO�PG�%�HMZDFSBMEFIZEF� UP�%�HMZDFSBUF� JO� UIJT
TZOUIFUJD� QBUIXBZ�� 7BSJPVT� NVUBOUT� PG� Ta"M%)� XFSF
DPOTUSVDUFE� CZ� SBOEPN� BQQSPBDI� GPMMPXFE� CZ
TJUF�EJSFDUFE� BOE� TBUVSBUJPO� NVUBHFOFTJT� JO� PSEFS� UP
JNQSPWF� UIF� FO[ZNFTm� QSPQFSUJFT� FTTFOUJBM� GPS� JUT
GVODUJPOJOH� XJUIJO� UIF� DBTDBEF�� 'VSUIFS� PQUJNJ[BUJPO� PG
Ta"M%)�SFRVJSFT�TUSVDUVSBM�JOGPSNBUJPO�BCPVU�UIF�FO[ZNF
GPS� XIJDI� DSZTUBMMJ[BUJPO� GPMMPXFE� CZ� 9�SBZ� EJGGSBDUJPO
BOBMZTJT�XBT�FNQMPZFE�
%JGGFSFOU� UZQFT� PG� Ta"M%)� XJME�UZQF� DSZTUBMT� HSFX

XJUIJO� POF� UP� UXP� XFFLT� BGUFS� JOJUJBM� TDSFFOJOH� JO� ��
EJWFSTF� DPOEJUJPOT�� *O� PSEFS� UP� PCUBJO� UIF� CFTU� RVBMJUZ
DSZTUBMT
� PQUJNJ[BUJPO� XBT� DBSSJFE� PVU� DPOTJEFSJOH� UIF
GPMMPXJOH� QBSBNFUFST�� 	a
� BMSFBEZ� LOPXO� EJGGSBDUJPO
RVBMJUZ� PG� DSZTUBMT�� 	b
� TJ[F� BOE� TIBQF� PG� DSZTUBMT� 	CJH
TJOHMF� DSZTUBMT�XJUI� TIBSQ� FEHFT� QSFGFSSFE
�� 	c
� EJGGFSFOU
DSZTUBM� GPSNT�� 0QUJNJ[BUJPO
� JODMVEJOH� WBSJBUJPO� PG� Q)

QSPUFJO�BOE�QSFDJQJUBOU�DPODFOUSBUJPOT�BOE�SBUJPT
�SFTVMUFE
JO� BEFRVBUF� DSZTUBM� RVBMJUZ� POMZ� GPS� DPOEJUJPO�)�� PG� UIF
.PSQIFVT� TDSFFO� 	.PMFDVMBS� %JNFOTJPOT� -UE�
� 6,
�
5IFTF�DSZTUBMT�EJGGSBDUFE�9�SBZT� UP�����f� SFTPMVUJPO�BOE
CFMPOHFE� UP� TQBDF� HSPVQ� 1��� XJUI� �� NPMFDVMFT� QFS
BTZNNFUSJD�VOJU�BOE�VOJU�DFMM�QBSBNFUFST�PG�a ��������f
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5IF� TUSVDUVSF� PG� Ta"M%)XU� XBT� TPMWFE� CZ� NPMFDVMBS�

SFQMBDFNFOU� VTJOH� UIF� DPPSEJOBUFT� PG� CFUBJOF�BMEFIZEF�
EFIZESPHFOBTF� GSPN� Pseudoalteromonas atlantica� 5�D�
	TFRVFODF�JEFOUJUZ����
�1%#�*%��,�8
��5IF�GJOBM�NPEFM�
DPOUBJOT� UXP� UFUSBNFST� JO� UIF� BTZNNFUSJD� VOJU� UIBU� BSF�
SFMBUFE� CZ� OPO�DSZTUBMMPHSBQIJD� TZNNFUSZ� XJUI
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EJGGFSFODFT� PCTFSWFE� JO� SFHJPOT� QBSUJDJQBUJOH� JO� DSZTUBM
DPOUBDUT�� 5IF� Ta"M%)XU� IPNPUFUSBNFS� DPOTJTUT� PG� UXP
IPNPEJNFST�UIBU�EJTQMBZ�B�WFSZ�UJHIU�DPOOFDUJPO�UISPVHI
UIF� GPSNBUJPO� PG� BO� FYUFOEFE� CFUB�TIFFU� CFUXFFO
NPOPNFST� PG� UIF� EJNFS�� 5IF� TUSVDUVSF� SFGJOFNFOU� PG
Ta"M%)XU�JT�JO�QSPHSFTT�

� HMZDFSBMEFIZEF� EFIZESPHFOBTF
� DFMM�GSFF� FO[ZNF
DBTDBEF
�CJPQSPEVDUJPO
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FNBJM��BMUJKBOB�ISPNJD!VOJ�HSB[�BU
Porphyromonas gingivalis� JT� HSBN�OFHBUJWF
� IVNBO

QBUIPHFOJD�CBDUFSJVN��*U�JT�GPVOE�JO�UIF�PSBM�DBWJUZ�BOE�JU
JT�LOPXO�UP�DBVTF�QFSJPEPOUBM�EJTFBTF�CZ�JOWBEJOH�IVNBO
HJOHJWBM� GJCSPCMBTUT�� *U� BMTP� DPOUBJOT� BO� FO[ZNF� XIJDI
CFMPOHT� UP� UIF� %11� ***� GBNJMZ�%JQFQUJEZM� QFQUJEBTF� ***
	%11� ***

� BMTP� LOPXO� BT� FOLFQIBMJOBTF� #
� JT� BO
FOLFQIBMJO�EFHSBEJOH� FO[ZNF� UIBU� DMFBWFT� EJQFQUJEFT
TFRVFOUJBMMZ� GSPN� UIF�/�UFSNJOJ� PG� TVCTUSBUFT�� "MM� %11T
***� EFTDSJCFE� UIVT� GBS� DPOUBJO� UIF� VOJRVF� [JOD� CJOEJOH
NPUJG� )&99()� DIBSBDUFSJTUJD� GPS� NFUBMMPQFQUJEBTF
GBNJMZ� .���� "O� JNQPSUBOU� SPMF� PG� %11� ***� JO� UIF
NBNNBMJBO� QBJO� NPEVMBUPSZ� TZTUFN� JT� TVQQPSUFE� CZ
TFWFSBM� SFDFOU� GJOEJOHT�� MPX� MFWFMT� PG� %11� ***� BDUJWJUZ
XFSF� EFUFDUFE� JO� UIF� DFSFCSPTQJOBM� GMVJE� PG� JOEJWJEVBMT
TVGGFSJOH� GSPN�BDVUF�QBJO��%11�***�FYIJCJUT�IJHI� JO�WJUSP
BGGJOJUZ� UPXBSET� UIF� JNQPSUBOU� OFVSPQFQUJEFT
FOEPNPSQIJO���BOE�FOEPNPSQIJO���5IF�FYBDU�GVODUJPO�PG
%11�***�GSPN�Porphyromonas gingivalis�JT�TUJMM�VOLOPXO�
*U� DPVME�QPTTJCMZ�CF� JOWPMWFE� JO�QBUIPHFOJDJUZ��8JUI� UIF
IVNBO� %11� ***� TIBSFT� ��
�� �� TFRVFODF� JEFOUJUZ�`
"DDPSEJOH� UP�IPNPMPHZ�NPEFM
� JU�XBT�QPTTJCMF� UP�PCUBJO
UXP� EPNBJOT�� POF� JT�%11� ***� EPNBJO� BMTP� PCTFSWBCMF� JO
IVNBOT� BOE� BEEJUJPOBM� BMQIB�BMQIB� TVQFSIFMJY� EPNBJO
XIJDI� JT� OPU� SFDPHOJ[FE� BT� USBOTNFNCSBOF� EPNBJO�8F
BJN� BU� EFUFSNJOJOH� UIF� QPUFOUJBM� TVCTUSBUFT� BOE� BMTP� UP
TPMWF� UIF� TUSVDUVSF�PG� UIF� FO[ZNF� JO�PSEFS� UP�HFU� JOTJHIU
JOUP� UIF� QPUFOUJBM� GVODUJPO� PG� UIF� QSPUFJO�� )FSF� XF
SFQSFTFOU`� UIF� *5$�� BOE� 4"94�� EBUB� BT� XFMM� BT
DSZTUBMMJ[BUJPO� FYQFSJNFOUT� BT� GJSTU� JNQPSUBOU� TUFQT
UPXBSET�UIJT�HPBM�
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