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DSZTUBMMJ[BUJPO�XJUI�NPTRVJUPÇ�$SZTUBM�BOE
NPTRVJUPÇ�-$1
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��� 551� -BCUFDI� .FMCPVSO� 4DJFODF� 1BSL� .FMCPVSO� 3PZTUPO
)FSUT�4(���&&�6,

FNBJM��NBSLFUJOH!UUQMBCUFDI�DPN
.FNCSBOF� QSPUFJOT� BSF� JOWPMWFE� JO� B� XJEF� SBOHF� PG

QIZTJPMPHJDBM� GVODUJPOT� BOE� BCOPSNBMJUJFT� JO� UIF
TUSVDUVSFT� PG� UIFTF� QSPUFJOT� DBO� MFBE� UP� NBOZ� LOPXO
EJTFBTFT� TVDI� BT� IFBSU� EJTFBTF� EFQSFTTJPO� DBODFS� BOE
NBOZ� PUIFST�� )PXFWFS� HSPXJOH� DSZTUBMT� PG� NFNCSBOF
QSPUFJOT�XIJDI�BSF�TVJUBCMF�GPS�Y�SBZ�EJGGSBDUJPO�SFNBJOT�B
DIBMMFOHF� GPS� DSZTUBMMPHSBQIFST�� 5IF� VTF� PG� MJRVJE
IBOEMJOH�SPCPUT�TVDI�BT�551�MBCUFDImT�NPTRVJUPÇ�$SZTUBM
BOE� NPTRVJUPÇ� -$1� IBT� JODSFBTFE� UISPVHIQVU� BOE
SFQFBUBCJMJUZ� BMMPXJOH� GPS� NBOZ� NPSF� DPOEJUJPOT� UP� CF
FBTJMZ� TDSFFOFE��5IFZ�BMTP�PGGFS� UIF� BCJMJUZ� UP� BDDVSBUFMZ
EJTQFOTF� OBOPMJUSF� WPMVNFT� PG� CPUI� QSPUFJO� BOE� TDSFFO
TPMVUJPOT� XIJDI� TBWFT� WBMVBCMF� QSPUFJO� BOE� SFEVDFT
SFBHFOU� DPTUT�� 5IF� NPTRVJUP� -$1� JT� DBQBCMF� PG
BVUPNBUJOH� CPUI� NJDSPCBUDI� BOE� WBQPVS� EJGGVTJPO
NFUIPET�PG�QSPUFJO�DSZTUBMMPHSBQIZ�	TJUUJOH�ESPQ�IBOHJOH
ESPQ
� BT� XFMM� BT� DSZTUBMMJTBUJPO� PG� NFNCSBOF� QSPUFJOT
VTJOH� UIF� CJDFMMF� BOE� UIF� IJHIMZ� WJTDPVT� MJQJEJD� DVCJD
QIBTF� 	-$1
� NFUIPET�� 5IJT� DBO� CF� BDIJFWFE� XJUIPVU
JOTUSVNFOU�DPOGJHVSBUJPO�DIBOHFT�BOE�QSPWJEFT�TJHOJGJDBOU
GMFYJCJMJUZ� JO� UIF� DSZTUBMMJTBUJPO� XPSLGMPX�� 5IJT� QPTUFS
EFTDSJCFT� UIF� GFBUVSFT�PG�NPTRVJUP�$SZTUBM� BOE�NPTRVJUP
-$1� TIPXJOH� UIFJS� BCJMJUZ� UP� TVDDFTTGVMMZ� PWFSDPNF
JOIFSFOU� JTTVFT� JO� UIF� BVUPNBUFE� TFU�VQ� PG� NFNCSBOF
QSPUFJO� DSZTUBMMJTBUJPO� TDSFFO� USJBMT�� *U� BMTP� EFNPOTUSBUFT
UIF� FGGFDUJWF� VTF� PG� BO� BDUJWF� IVNJEJUZ� DIBNCFS� XJUI
NPTRVJUP�-$1�UP�DSZTUBMJTF�B�(1$3�UIF�C��BESFOPDFQUPS	C�"3
�� *OUFSFTUJOHMZ� B� ���� JODSFBTFE� ZJFME� PG� DSZTUBMT
XBT� PCTFSWFE�XIFO� VTJOH� UIF�NPTRVJUP� BDUJWF� IVNJEJUZ
DIBNCFS� DPNQBSFE� UP� UIF� TBNF� DVCJD�QIBTF� FYQFSJNFOU
TFU�VQ� JO� JUT�BCTFODF�� *O� TVNNBSZ�XIJMTU�NPTRVJUP�-$1
DBO�SBQJEMZ�TFU�VQ�B�DSZTUBMMJTBUJPO�TDSFFO�UIF�VTF�PG�551
-BCUFDImT� BDUJWF� IVNJEJUZ� DIBNCFS� FOTVSFT� UIFSF� JT
NJOJNBM� FWBQPSBUJPO�PG� UIF�-$1�ESPQT�XIJDI�VMUJNBUFMZ
ZJFMET� TJHOJGJDBOU� JODSFBTFT� JO� CPUI� SFQSPEVDJCJMJUZ� BOE
TVDDFTT�SBUF�
,FZXPSET�� NFNCSBOF� QSPUFJO� IVNJEJUZ� DPOUSPM� DSZTUBMMJTBUJPO
ESPQ�TFU�VQ
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UBJM�BODIPSFE�QSPUFJOT�UP�NFNCSBOFT
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FOEPQMBTNJD� SFUJDVMVN� NJUPDIPOESJBM� (PMHJ� PS
QFSPYJTPNF� NFNCSBOFT� CZ� UIFJS� $�UFSNJOBM
USBOTNFNCSBOF�EPNBJO�BOE�BSF�DMBTTJGJFE�BT�UBJM�BODIPSFE
	5"
� NFNCSBOF� QSPUFJOT�� *O� Saccharomyces cerevisiae,
UIF�(VJEFE�&OUSZ�PG�5"�QSPUFJO�	(&5
�QBUIXBZ�IBT�CFFO
TIPXO� UP� GVODUJPO� JO�EFMJWFSZ�PG�5"�QSPUFJOT� UP� UIF�&3�
5IF� TPSUJOH� DPNQMFY� GPS� UIJT� QBUIXBZ� JT� DPNQSJTFE� PG
4HU�� (FU�� BOE� (FU�� BOE� GBDJMJUBUFT� UIF� MPBEJOH� PG
OBTDFOU� UBJM�BODIPSFE� QSPUFJOT� POUP� UIF� (FU�� "51BTF�
.VMUJQMF�QVMM�EPXO�BTTBZT�BMTP� JOEJDBUFE� UIBU�:CS���XQ
BTTPDJBUFT�XJUI�UIJT�DPNQMFY�in vivo��)FSFJO�XF�SFQPSU�B
����f� SFTPMVUJPO� DSZTUBM� TUSVDUVSF� GPS� :CS���XQ� GSPN
Saccharomyces cerevisiae�� 5IF� QSPUFJO� JT� B� EFDBNFS� JO
UIF� DSZTUBM� BOE� BMTP� JO� TPMVUJPO� BT� PCTFSWFE� CZ
TJ[F�FYDMVTJPO� DISPNBUPHSBQIZ� BOE� BOBMZUJDBM
VMUSBDFOUSJGVHBUJPO�� *O� BEEJUJPO� JTPUIFSNBM� UJUSBUJPO
DBMPSJNFUSZ� JOEJDBUFE� UIBU� UIF�$�UFSNJOBM� BDJEJD�NPUJG�PG
:CS���XQ� JOUFSBDUT� XJUI� UIF� UFUSBUSJDPQFQUJEF� SFQFBU
	513
� EPNBJO� PG� 4HU��� .PSFPWFS� BO in vivo� TUVEZ
EFNPOTUSBUFE� UIBU�:CS���XQ� JT� JOEVDFE� JO� ZFBTU� FYJUJOH
UIF� MPH�QIBTF� DVMUVSF� BOE� BNFMJPSBUFT� UIF� EFGFDU� PG
5"�QSPUFJO� EFMJWFSZ� BOE� DFMM� WJBCJMJUZ� EFSJWFE� CZ� UIF
JNQBJSFE� (&5� TZTUFN� VOEFS� TUBSWBUJPO� DPOEJUJPO�
5IFSFGPSF� UIJT� TUVEZ� NJHIU� TVHHFTU� B� QPTTJCMF� SPMF� GPS
:CS���XQ�SFMBUFE�UP�UBSHFUJOH�PG�UBJM�BODIPSFE�QSPUFJOT�
,FZXPSET�� FOEPQMBTNJD� SFUJDVMVN� UBJM�BODIPSFE� NFNCSBOF
QSPUFJOT�:CS���XQ


