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Figure 1. Schematic of the screen for identifying agrBD mutants. As outlined in the text, the
agrBD genes were mutagenized by error-prone PCR and cloned onto E. coli — S. aureus shuttle
vector pEPSA5. Spent media from the E. coli transformants was tested for AIP-1 production
using a lux-based agr activation bioassay with an S. aureus reporter strain. Transformants
producing less than 10% bioluminescence were retested in the bioassay, and the mutagenized
agrBD genes that confirmed in the retest were sequenced. After removing candidates with
multiple or nonsense mutations, the pEPSA5-agrBD mutant plasmids were transformed into S.
aureus Aagr strain (AH1292) for testing AIP-I production in the native host. In parallel, T7-
AgrB and His6-AgrD constructs were built for testing AgrB cleavage activity.
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Figure S2. Topology maps of AgrB. A, The topology map reported by Zhang, et al. (Zhang et
al., 2002) based on alkaline phosphatase fusions. B, AgrB topology as predicted by the topology
analysis program TOPCONS (Bernsel et al., 2009). Positively charged residues are shaded
yellow, negatively charged ones are blue. Red indicates the catalytic histidine and cysteine
residues.
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5. aureus type 1 (1) --LNYFDNKIDQFATYLQKRNNLDHIQ-FLOVE Gl QVLAKNIGKLIVMYTIAYILNIFLFTLITNLTFYLIRRH
§. aureus type 2 (1) LNYFDNKIDOFATY LQKRNNLDHIQ-FLOVRLEMOI IVGHFFRILVTYSISIFLSVFLFTLVTHLSYMLIRYN
§. aureus type 3 (1} LNYFDNKIDOFATYLOKRNNLDHIQ- FLOVRLEMOVLAKNIGKLIVMYTIAYILNIFIFTLITNISFYLIRRY
5. aureus type 4 {1) MNYFDNKIDQFATYLOQKRNNLOHIQ-FLOVER OVLAVNIGKLIVMYTIAYILNIFLFTLITNLTFYLIRRH
5. capitis (1) ~=MNIIDRKIDEFANYLORKNNLDHIQ-FLKVRLGMOVVLTNIEKTIIVYGLALIFQTEYYTLLTHLSYFLIRSN

5. carnosis (1) -MOKVLERKIDAWAQALQKRNNLDRIA-YLKI EVFFNNLFETIVVYGLALLFHVFLYTLTVHLSYFAIRHY

5. epidermidis {1y = MEIIDKKIEQFAQYLORKNNLOHIO-FLEIRLEGMOVLAINIERS IVVYGLATIFHTEFYTLLTHLSYFLIRRH
5. haemolyticus L0 i MKAIDNKIEQFALYLORKNNLDHIQ-FLKVRLELOVVVSNLAKT IVTYGVALIFHTELYTLFTHVSYFLVRRY
5. intermedius {1) - MLLIDNGIEKMALKLOQRONLSHIE- FLEVRLEGMOVVVINT FKAIVTYGLALLLNIFLYTLIVHLTFLTLRTY
&. lugdunensis L M LEAIDKKIERFARYLORONNLDHIO-FLEIRLGIOVALGNFFRTIVTYGVALLFHTELYTLITHLTYFFVRRF
5. warneri (1} ==-MKIIDTKIDQFANY LORRNNLDRIQ-FLEVRLEMOVVVSNIAKFIVTYGLAI IFHIFWYTLTMHLAYMILREY

C. acetobutylicum {1) ---MKGKSSVMEKLAEVVSLEKLNKHLKMEGIE-LIKLELGVEIIFINISKLAILFLVSYYFGLIKETIIMLAAFGFLRSN
C. beijerinckii (1) MEVDLSKKALSEEIALKLVAKINRDNQLDNVN-YKEMKYGLEVIIINLSKTSFILLIAFLLGILOKTLTIMLSFAFIRRY
C. botulinum flp mmmaeni MKLSEKFSIKVTNY IKKTLPNKTEEDLOIIKYGVELLFMNFTELPIILVVGY ILNIFKFTVYAMVIFAFIRRF

C. butyricum {1) -MENKIQISFMERLAETIVNNMNSYLHKEGLE-IQKMKLEMEILLINISKLIIIFLVAAAFHLLGRTIFILLIFTIIRRN
C. cellulolyticum (1) ==MLEVITKKITNEIVLNVPGITEEKAEQIDYGLYMALADGLKLLAVLIAARLLLGOLKYAVVAVIVFSLNESY

C. difficile 1 {1) —-MFKRYAEKMTSVLICNNMIDNNE-SKVYSYGFEILIAFIVNITTMLFIGFLFGEFTYVLFFLMCYCPIRQF
C. difficile 2 (1} ~MFKRLSYKFANILVNNEIVES-EDFEIYRYGFETLIYFIVNISVALFIGIIFDRFIHTVIFLSCYCTLRQF
C. novyi fEy Sy MKLSEKFSEKVTTYVKNTLPNKTEEDLEI IKYGVELLFMNFTELPLILIVGYMLNI FKMTVCRMIIFSVIRRF

€. thermocellum {1} =] MPLLKKLCENITNVIKERVKDIDDEKAEIINYGLYLWIADIIKLAI IFTAACLLRVFKLAVVEVVCFGLLRVE
L. grayii (1) MSNYSPNVPLSARLAEKIITKERWADDEEG---YLEVKYGLEIILINAMKFIAVYGVALLLGIVWQTITVHLAYLMIRRY

L. innocua {1) MSNFTAKVPLSERMADVLISKDRWKDDEEG LEIILINVMKFAIVYGIALVTGLLLOTVTVHLSYLWLRRY

L. monocytogenes (1) LSNFTAKVPLSERMADVLISKDRWKDDEEG: EIILINVMKFALVYGIALVTGLLLOTVTVHLEYLWLRRY
L. seeligeri {1) MSNFTAKIPLSERMADILISKDRWKDDEEG LEIILINVMKFAIVYGIALVTGVLLOTMTVHLSYLWLRRY

L. welshimeri {1) MSNETVKVPLSERMADVLISKDRWKDDEEG---YLEVEYGLEIILINVMKFAIVYGISLATGLLLQTVTVHMSYLWLRRY

an 100 110 120 130 140
{73) APSSFWEYVESIILFILLPLVIVNFHINF--LIMIILTVISLGVISVYA PVRLIKR--KKYYAIIV
BYIQSILTEVFVEYFLINIDINF--TYLLALSIIGLISVVIYA TKKQBIPIKLVKR--KKYLSIIM
YIESITLFIVLEPLLVLHFHINE--TLMMFLALISVGVVIKYA 'iIPARLVKQ'-KRYFSIII
YVESIFLETLLPLILVNYHINF--LIMTIMTVIAIGMIIRYA TKKKPIPVRLIKR--KRNYAIIV
HIQNIILFILFRYLIIKFDVKY~--LILLFLALIGFIIVIKHA TKEQBIPKRLLKR--KKILSIVL
YIESIILEVILEWILIKVDIPQ--IFMIVLAAVAFILICLYSBAITREQBI PNHMRKK-~KKITALIFV
HIQNIIFFIIFEPYLIIKLDINY--FVLLSMALVGLIITILYA TKKQBIFPRRLVER--KKILSIFL
HVQNLALFVALBWLLVYFQVNL--GIMYSVVAIGTVLIIYYABSATKKQBI PSHLEMK--KKLLSITI
HVONIVAFVMLPWLIVOYDISF--QFLLILSLLSALIVIKYA TEKRPIAPKHVKG--LKIKSIIV
HIQNLVLEVALPWSIVHFQVSW~--TFMILLAFIAFIIIICYA TKEQBILPHLRKK-~-KKRNAILI
HIONIIIFLLMBWLIVYLSIGK--FEMLIFALIGYLIVIIYARAATHKKOBIPKRLVKK-~KRILSIAV
VMSLLMFVLGAYLSKYLLFNN--YMVLASFIIVNLLLFRYARGDTEAHRBLVGAKLRDKLKKQAVLMG
ILTSIYFFTGAYIPNFIHADN--YMILLMFSTTILLLYLYARPADTDARBLTGRKLRKSLKKKALLSG
LASTMLVIFGAIYLSLNFKLSI--ILKAFIFCVCFIVYFKYSBADTEEKBYLDELLRKKLKIKSLVVL
LVSLLIFVEGSYLSYYLKFNN--YMVFILFTIINILLYKYARADTENHRLFSADLRNKELKKDSVITG
ITHFLFIFGTVYLAQILNIKF---LNIVLFAISGIFVFLYARBADLVSKBIVTEKRKRE-LRIKGSIL
CLLTFIFIILSTILITENINIDLEKNI IMIIASYSWVGICVLCRIEHRSNRBISDREKFVYKKTAIFIST
TLTEAVIYLITIFSANNIDINKYKYLLVLLMIISILTIYKLAPLEHRNKBLSESEKKHYRKTVOKILE
BLASTMLVIYGSIYLSLNFKLSN--ILKIIIFCICFIIYLEYSRADTEEKBY LNKNLREKLKVKSIAVI
LLTHSAITFGSVYLSLLLSSIKPIFLFMLVMPFCAVVLYLYARADHENKRVVSKKOKRELKIVAYMVL
CTVVSVEMFDLIPYFAKGLLLNN--WIVLGVFIFVLLNVFFFARADTESLELIGKDNREKLKRKAMVCT
LISLTMFVLAPFIFONIPSHN--WIVLGTFAFILLNMFLFABADTESLELIGEEHRKKLERKAMIGT
LISLLMFVLAPFVFONIPSHN--WIVLGTFGFILLNMFLEA
LISLTMFVLTPWIFONVLSKN--WIVLGTFAFILLNMFLE,
LISLAMFVLAPFVEONIPSHN--WIVLGTFAFILLNMFLEAR
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5. aureus type 1 (149%9) SLTLFIITLIIKEPFAQFIQOLGIIIEA-ITLLPIFFIKEDLK-============== (183)
§. aureus type 2 (149%) YLLVLILSLIIHPFYAQFMLLGILVES-ITLLPIFFPKED-=-=============== (187)
5. aureus type 3 (149) STILFIITLEVKEPYTQFIQLGIIIQA-ITLLPIYYSHED-------====--===- (187)
5. aureus type 4 {149) SLIFFIITLIIKEPFAQFMQLGIIIEA-ITLLPIFFVRRT (187)
S. capitis (149) YCFILVVSFVTFEPVNKLILFGEFLES-LTLLSIFFPKEDT-- == (188)

§. carnosis (150) AGILLIISFFIKQPFNELVQLGIVLIG-AAQLPIFFPKQTKEG--- =={181)

5. epidermidis (149) YCTIVVISLVTKEPVNEKLILFGVILES-LTLLPIFFPKEDINHGKHF---------- (194)
5. haemolyticus (14%9) THMVLLIISFLAPEPFKQLILLGITLES-ITLLPIFFPREDN-=-============== (188)
5. intermedius (149%) FVLLMTIACIVPPPYNRFVVYGVLLOS-FTLLPIFSIKEEV------=-cc-oc-ue (1B8)
5. lugdunensis (149) SICFLVLSLLVSEPYMQLIALGMCIEA-ITLLPIFFSKEET----=—========== (1BB)
§. warneri (149) YMLLVIISFIIKEPYSQLILFGIIVES-ITLLPIFFPRED--=-============= (187)

C, acetobutylicum (155) MLLMAITLIIPDELIKTCISLSSYFEI-ISILPITYKVLGRRYKNYYEFERTIKQS-(209)
C. beijerinckii (158) SILMTLTFFINDFSLKFFISYGALCEA-LTIIPIIYKLFNRRYKNYEYYQRNID---(210)
C. botulinum (152) TLYFLLSLIFNENIFISNILIHFIWIEGVLILPLTYKIFNRRYNNYENYEETI-

C. butyricum (157) LILMIFTLLIPNNAIKTLVSLAAISAV-TLILPITYNLLERSYKNYENYEKDFI

C. cellulelyticum (148) LVICFTVTLIVPNIYSNIISVITIISS-VNITPIVYRLTKNKRGGIIT----=----~
C. difficile 1 {151) VVLLITILSLSLSIFVDYFTYSAFAMFWIFVMLVLGKLKAKV----—---e——c-e-

C. difficile 2 (151) VIICLIILCKILNIFQQYVIYAIISIYWIAILIYIGMKVNNDQ------

C. novyi (152) ILYFLLSLVENENMFISNILIHFIWIEGILILPLTYKIFNRRYNNYENYE

C. thermocellum (154) IAEYLISLSITQNTFSNVIILSTLFVC-LGMLEVTYKIMGARHGNGL---
L. grayii (156) LLLTGIALLVPIAEMKVLIMLGALYQV-VSINPLVYKILNRRYHNYESYE-

L. innocua (156) LILTGIALLIPFAEMKETLIMVGSLFOV-ISINPLTYKLLKRRYRNYEKYE-

L. monocytogenes (156) LILTGIALLIPFAEMKTLIMVGSLFQV-ISINPLTYKLLKRRYRNYEKYE-------
L. seeligeri (156) LILTGITLLIPFAEMKTLIMIGSLFQV-VSINPLTYKLLRRRYRNYEKYE-—-=-==—

L. welshimeri (156) LILTGIALLIPFAEMKTLIMVGSLFQV-ISINPLSYKLLKRRYRNYEKYE-======

Figure S3. Sequence alignments of AgrB. All known AgrB sequences from Staphylococcus,
Clostridium and Listeria species were aligned using Vector NTI Advance 11.0 AlignX software
(Invitrogen). Residues that are completely conserved in all species are boxed in gray and
residues conserved in Staphylococcus species are boxed in yellow. Residues where mutations
were found to decrease AIP production are bolded in red.



