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MS5-P51�$SZTUBM�TUSVDUVSF�PG�M.
tuberculosism�UPYJO�JO�DPNQMFY�XJUI�JUT

OFVUSBMJ[JOH�BOUJUPYJO
%P�)XBO�"IO��#POH�+JO�-FF�

��� 5IF� 3FTFBSDI� *OTUJUVUF� PG� 1IBSNBDFVUJDBM� 4DJFODFT� $PMMFHF� PG
1IBSNBDZ�4FPVM�/BUJPOBM�6OJWFSTJUZ�(XBOBL�HV�4FPVM��������
3FQVCMJD�PG�,PSFB

FNBJM��LFSSPOO!TOV�BD�LS
"T� NPTU� PG� CBDUFSJB� BOE� BSDIBFB� Mycobacterium

tuberculosis� 	UIF� DBVTBUJWF� BHFOU� GPS� UVCFSDVMPTJT� JO
IVNBO
� QPTTFTTFT� UPYJO�BOUJUPYJO� TZTUFNT� PO� JUT
DISPNPTPNF�� 4UVEJFT� USBDLJOH� UIF� TZTUFNTm� SPMF� JO
CBDUFSJBM� BOE� BSDIBFBM� QIZTJPMPHZ� GPVOE� FWJEFODFT
TVQQPSU� UIBU� UIF� TZTUFN� JT� SFMBUFE� UP� EPSNBOU� GPSNBUJPO�
(JWFO� UIF� GBDU� UIBU� EPSNBODZ� JT� UIF� LFZ� UBDUJD
Mycobacterium tuberculosis BEPQUT� UP� FWBEF� IPTUmT
JNNVOF� SFTQPOTF� BOE� UP� PCUBJO� UPMFSBODF� BHBJOTU
BOUJCJPUJDT� UPYJO�BOUJUPYJO�TZTUFNT�BSF�CFMJFWFE� UP�CF�BO
BUUSBDUJWF� UBSHFU� GPS� OFX� BOUJCJPUJDT� EFWFMPQNFOU�� )FSF
XF� QSFTFOU� DSZTUBM� TUSVDUVSF� PG
.B[&	"OUJUPYJO
�.B['	5PYJO
�QBJS�GSPN�Mycobacterium
tuberculosis EFUFSNJOFE�BU����f��*U�TIPXT�UXP�$�UFSNJOBM
h�IFMJDFT� PG� .B[&� MJF� PO� UIF� DSFWJDF� BU� UIF� DFOUFS� PG
.B['� EJNFS� BOE� UIJT� .B[&��.B['�� IFUFSPUSJNFS
EJNFSJ[FT�UP�GPSN�.B[&��.B['��IFUFSPIFYBNFS�

�.��UVCFSDVMPTJT�5PYJO�BOUJUPYJO�TZTUFN�.B[&'

MS5-P52�&MVDJEBUJOH�UIF�SPMF�PG�&TUFSBTF��
GSPN�Drosophila melanogaster JO�UIF

PMGBDUPSZ�SFTQPOTF
/JDIPMBT�+��'SBTFS��'BJTBM�:PVOVT��+JBO�8FJ�-JV��$ISJT�$PQQJO�

(VOKBO�1BOEFZ��+PIO�(��0BLFTIPUU��$PMJO�+��+BDLTPO�

���3FTFBSDI�4DIPPM� PG�$IFNJTUSZ�"VTUSBMJBO�/BUJPOBM�6OJWFSTJUZ
$BOCFSSB�"$5������"VTUSBMJB
���$4*30�&DPTZTUFNT�4DJFODF�$BOCFSSB�"$5������"VTUSBMJB

FNBJM��OJDIPMBT�GSBTFS!BOV�FEV�BV
$BSCPYZMFTUFSBTFT� BSF� BCVOEBOU� JO� UIF� HFOPNFT� PG

JOTFDUT�BOE�IBWF�CFFO�JOWFTUJHBUFE�GPS�UIFJS�EJWFSTF�SPMFT
JO� JOTFDUJDJEF� SFTJTUBODF� MJQJE� NFUBCPMJTN� BOE
SFQSPEVDUJPO�� `5IFZ� DBO� CF� TVCEJWJEFE� JOUP� FJHIU
TVCGBNJMJFT� XIJDI� JODMVEF� h�FTUFSBTFT� ~�FTUFSBTFT
KVWFOJMF� IPSNPOF� FTUFSBTFT� BDFUZMDIPMJOFTUFSBTFT� BOE
GPVS� PUIFS� QSPUFJOT� XJUI� BO� FTUFSBTF� MJLF� GPME�� 5IFSF� JT
MJUUMF� LOPXO� BU� B� TUSVDUVSBM� MFWFM� BCPVU� UIF� ~�FTUFSBTFT
EFTQJUF�UIF�LFZ�SPMF�UIFZ�IBWF�JO�UIF�SFQSPEVDUJWF�TVDDFTT
PG� Drosophila melanogaster�� -PX� FYQSFTTJPO� IBNQFST
TUVEJFT� JOUP� JOTFDU� DBSCPYZMFTUFSBTFT� JODMVEJOH� UIF
~�FTUFSBTF� FTUFSBTF���� *O� UIJT� XPSL� FTUFSBTF��� XBT
TVDDFTTGVMMZ�IFUFSPMPHPVTMZ�FYQSFTTFE�JO�Escherichia coli
BOE�DSZTUBMT�XFSF�PCUBJOFE�GPMMPXJOH� MZTJOF�NFUIZMBUJPO�
5IF� TUSVDUVSF� PG� FTUFSBTF��� TIPXT� B� VOJRVF� FOUSZ� UP� UIF
BDUJWF�TJUF�DPNQBSFE�UP�PUIFS�DBSCPYZMFTUFSBTFT�XIJDI�JT
B� SFTVMU�PG�B� MPPQ� JOTFSUJPO�� *O�DPNQBSJTPO� UP� UIF�DMPTFTU
IPNPMPHT�UIF�DIBOHF�PG�FOUSZ�UP�UIF�BDUJWF�TJUF�SFTVMUT�JO
B� TNBMMFS� CJOEJOH� TJUF�� &O[ZNF� LJOFUJDT� EPDLJOH
FYQFSJNFOUT� BOE� NPMFDVMBS� EZOBNJDT� TIPXFE� UIBU� TIPSU
DIBJOT�FTUFST�BSF�QSFGFSSFE�TVCTUSBUFT�GPS�UIF�FO[ZNF�BOE
UIF� QSPQPTFE� TVCTUSBUF� GPS� ��� ZFBST� ���DJT�� WBDDFOZM
BDFUBUF�JT�OPU� UIF�TVCTUSBUF�GPS�FTUFSBTF����5IF�TVDDFTTGVM
SFDPNCJOBOU�FYQSFTTJPO�PG�FTUFSBTF���PQFOT�VQ�B�SPVUF�GPS
FYQSFTTJPO� PG� PUIFS� DBSCPYZMFTUFSBTFT� BOE� UIF� GJSTU
TUSVDUVSF�PG�B�~�FTUFSBTF�IBT�CFFO�TPMWFE�HJWJOH�B�QPTTJCMF
UBSHFU� GPS� JOTFDUJDJEFT� BO� JOEJDBUJPO� PG� UIF� TVCTUSBUF
TQFDJGJDJUZ� PG`� `~�FTUFSBTFT� BOE� FMVDJEBUJOH� UIF� NPEF� PG
BDUJPO�PG�BO�FO[ZNF�UIBU�IBT�CFFO�B�NZTUFSZ�GPS�PWFS���
ZFBST�
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,FZXPSET�� $BSCPYZMFTUFSBTF� 1SPUFJO� 4USVDUVSF� %PDLJOH
.PMFDVMBS�%ZOBNJDT

MS5-P53�4USVDUVSBM�JOWFTUJHBUJPO�PG
TUSFQUPDPDDBM�DPMMBHFO�MJLF�QSPUFJO�4DM�

GSPN�JOWBTJWF�.��UZQF�HSPVQ
"`Streptococcus�pyogenes

'MBWJB�4RVFHMJB��.BSJB�3PNBOP��#FUI�#BDIFSU��"MGPOTP�%F
4JNPOF��4MBXPNJS�-VLPNTLJ��3JUB�#BSJTJP�

��� *OTUJUVUF� PG� #JPTUSVDUVSF� BOE� #JPJNBHJOH� 	*##
� PG� UIF� *UBMJBO
/BUJPOBM�3FTFBSDI�$PVODJM�	$/3

��� %FQBSUNFOU� PG� .JDSPCJPMPHZ� *NNVOPMPHZ� BOE� $FMM� #JPMPHZ
8FTU�7JSHJOJB�6OJWFSTJUZ�4DIPPM�PG�.FEJDJOF������)FBMUI�4DJFODFT
/PSUI�87�������.PSHBOUPXO�64"
���*NQFSJBM�$PMMFHF�-POEPO�4PVUI�,FOTJOHUPO�-POEPO�48���";
6,

FNBJM��TRVFHMJBGMBWJB!HNBJM�DPN
5IF� BSTFOBM� PG� WJSVMFODF� GBDUPST� EFQMPZFE� CZ

TUSFQUPDPDDJ� JODMVEFT� TUSFQUPDPDDBM� DPMMBHFO�MJLF� 	4DM

QSPUFJOT�� 5IFTF� QSPUFJOT� XIJDI� BSF� DIBSBDUFSJ[FE� CZ� B
HMPCVMBS� EPNBJO� BOE� B� DPMMBHFO�MJLF� EPNBJO� QMBZ� LFZ
SPMFT� JO`TUSFQUPDPDDBM� QBUIPHFOFTJT� MJLF`FTUBCMJTIJOH
IPTU�BEIFTJPO� FWBEF� UIF� IPTU� JNNVOF� EFGFOTFT� PS
NFEJBUF� CJPGJMN� GPSNBUJPO� <��>�`)PXFWFS� OP
UISFF�EJNFOTJPOBM� TUSVDUVSBM� JOGPSNBUJPO� JT� BWBJMBCMF� TP
GBS� GPS� BOZ� PG� UIF� 4DM� QSPUFJOT�`*O� UIJT�XPSL�XF� QSPWFE
UIBU� UIF� 4DM�� QSPUFJO� JT� FYQSFTTFE� CZ� JOWBTJWF� .��UZQF
TUSBJO�.("4����PG`Streptococcus pyogenes`BOE�JT�GPVOE
PO� UIF� CBDUFSJBM� DFMM� TVSGBDF�� 8F� TPMWFE� UIF� Y�SBZ
DSZTUBMMPHSBQIJD� TUSVDUVSF� PG� UIF� HMPCVMBS� EPNBJO� PG
4DM���`UIF� GJSTU� PG� BOZ� 4DM� BOE`VTFE� NPEFMJOH� BOE
NPMFDVMBS� EZOBNJDT� UFDIOJRVFT� UP� HBUIFS� TUSVDUVSBM
JOGPSNBUJPO� PO� UIF� FOUJSF� 4DM����`5IJT� TUSVDUVSF� TIPXT� B
OPWFM� GPME� BNPOH� DPMMBHFO� USJNFSJ[BUJPO� EPNBJOT� PG
FJUIFS�CBDUFSJBM�PS�IVNBO�PSJHJO��%FTQJUF�UIFSF�CFJOH�MPX
TFRVFODF� JEFOUJUZ� XF� PCTFSWFE� UIBU� 4DM���� HMPCVMBS
EPNBJO� TUSVDUVSBMMZ� SFTFNCMFT� UIF� HQ��� TVCVOJU� PG� UIF
FOWFMPQF� HMZDPQSPUFJO� GSPN� IVNBO� JNNVOPEFGJDJFODZ
WJSVT� UZQF� �� BO� FTTFOUJBM� TVCVOJU� GPS� WJSBM� GVTJPO� UP
IVNBO�5�DFMMT��.PMFDVMBS�EZOBNJDT�EBUB�FWJEFODF�B�IJHI
GMFYJCJMJUZ� PG� 4DM���� XJUI� SFNBSLBCMF� JOUFS�EPNBJO
NPUJPOT� UIBU� BSF� MJLFMZ� JOTUSVNFOUBM`UP� JUT� CJPMPHJDBM
GVODUJPO�<��>�`0VS�SFTVMUT�QSPWJEF�NPMFDVMBS�UPPMT�GPS�UIF
VOEFSTUBOEJOH�PG�4DM�NFEJBUFE�TUSFQUPDPDDBM�QBUIPHFOFTJT
BOE� JNQPSUBOU� TUSVDUVSBM� JOTJHIUT� GPS� UIF� GVUVSF�EFTJHO�PG
TNBMM�NPMFDVMBS�JOIJCJUPST�PG�TUSFQUPDPDDBM�JOWBTJPO�
3FGFSFODFT��`
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