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Table S1. Catalog of LasR mutants generated in this study and selected previously reported
data for LuxR-type proteins with related mutations.

This study Previous studies
LasR mutation LuxR-type protein Mutation Effect on activity with native ligand Reference

Y56F LasR Y56C present in QS-deficient clinical isolate !
LasR Y56F no change 2
LuxR Y62F significant decrease in sensitivity 3
TraR Y53F moderate decrease in sensitivity 4
TraR Y53S inactive or major decrease in sensitivity 4

WG60F LasR WG60F moderate decrease in sensitivity 2
LuxR W66H inactive 3
TraR W57F inactive or major decrease in sensitivity 4
TraR W57Y inactive or major decrease in sensitivity 4

R61M LasR R61M moderate decrease in sensitivity >
LuxR R67M inactive or major decrease in sensitivity >

D73L LasR D73E loss in activity (sensitivity not reported) 6
LasR D73N not determined !
LuxR D79N inactive 3.8
TraR D70E inactive °
TraR D70N inactive °
TraR D70S inactive or major decrease in sensitivity 4
TraR D70V inactive or major decrease in sensitivity 4
RhIR D81E did not bind native ligand in vitro 10

T75V LasR T75K present in QS-deficient clinical isolate !

W88F LasR w88y loss in activity (sensitivity not reported) 6
LasR Wwa88C not determined M
LuxR W94D inactive 3
LuxR W94Q  could not be stably expressed 12

Y93F none

T115V LasR T115I isolated PAO1 mutant had major

deficiencies in producing OdDHL, BHL, 1314
elastase, and nucleoside hydrolase

TraR T115I significant decrease in sensitivity 4

S129A TraR T129S  no change 4
TraR T129A inactive or major decrease in sensitivity 4
TraR T129V significant decrease in sensitivity 4
TraR T129L inactive or major decrease in sensitivity 4
TraR T129I inactive or major decrease in sensitivity 4
TraR T129F inactive or major decrease in sensitivity 4

N/A* CviR M89A moderate decrease in sensitivity 15
CviR M89S moderate decrease in sensitivity 15
CviR M89L no change 15
CviR M89F no change 15
CviR’ S89M/ maximum activity substantially 15

N77Y decreased

N/A* QscR S56G moderate decrease in sensitivity 16

QscR S56T slight decrease in sensitivity 16

* Nearby residues in CviR and QscR not examined in this study; data included here to be comprehensive.
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Table S2. Bacterial strains and plasmids used in this study.

Strain or plasmid Description* Reference
E. coli
DHb5a F’, j80dlacZDM15D(lacZYA-argF)U169 deoR recA1 endA1 Invitrogen
hsdR17(rk’, mk™) phoA supE44 \ thi-1 gyrA96 relA1
Plasmids
pJN105L Arabinose-inducible expression plasmid for /asR; Gm" Y
pSC11 lasl-lacZ transcriptional fusion reporter plasmid; Ap" 1
pJG002 Y56F mutant analog of pJN105L B
pJG005 W88F mutant analog of pJN105L B
pJG008 W60F mutant analog of pJN105L B
pJG009 R61M mutant analog of pJN105L B
pJG010 D73L mutant analog of pJN105L B
pJG011 T75V mutant analog of pJN105L B
pJG012 Y93F mutant analog of pJN105L This study
pJG0013 T115V mutant analog of pJN105L B
pJG014 S129A mutant analog of pJN105L B

*Abbreviations: GmR, gentamicin resistance; ApR, ampicillin resistance
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Table S3. Primers for site-directed mutagenesis.

Gerdt et al.
Supplementary Information

Mutation

Forward primer sequence®

Reverse primer sequence?

flanking primers

Y56F (TAC>TTC
W60F (TGG>TTC
R61M (CGC>ATG
D73L (GAC>CTC
T75V (ACG>GTG
W88F (TGG>TTC
Y93F (TAC>TTC)

T115V (ACC>GTC)
S129A (AGC>GCC)

)
)
)
)
)
)

CGATTAGAATTCTTAAGAAGAACGTAGCGCTATG
TCGGCAACTTCCCGGCCGC
GGCCGCCTTCCGCGAGCATT
GGCCGCCTGGATGGAGCATTACG
GCGGGTCCTCCCGACGGTCA
GGTCGACCCGGTGGTCAGTCACT
GCCGATTTTCTTCGAACCGTCCA
ACCGTCCATCTTCCAGACGCGAA
GTATGGGCTGGTCATGCCGCTGC
GCGCGCTGGCCCTCAGCGT

CCACGCTCTAGAGGCAAGA
GCGGCCGGGAAGTTGCCGA
AATGCTCGCGGAAGGCGGCC
CGTAATGCTCCATCCAGGCGGCC
TGACCGTCGGGAGGACCCGC
AGTGACTGACCACCGGGTCGACC
TGGACGGTTCGAAGAAAATCGGC
TTCGCGTCTGGAAGATGGACGGT
GCAGCGGCATGACCAGCCCATAC
ACGCTGAGGGCCAGCGCGC

“Bold = mutated codon
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Table S4. Sequence alignment of 100 LasR homologs.

Boxed residues are those mutated in this study.

LasR(aag04819.1)

YP 001747665
YP_001991323

YP_569310
YP 002232821

YP 624828
YP_002158591
YP 002265247

YP_855658

YP 776923
YP_002955225
YP 002537872
YP_002871035

NP_ 106527
YP 001242900
YP_001203095
YP_001927660
YP 002547516
YP_003558208

YP 777789
YP_003749681
YP 001715477
YP_001083200
YP_003734010
YP_002911505
YP_003978623
YP 002947664
YP_003750859

NP 521406
YP 003744152
YP 001117674

YP_623508
YP_001583946

YP 105961
YP_002909041
YP_002907673
YP 003910271
YP_001888024
YP_003608086
YP_001860599
YP 003847232
YP 001167907
YP_001043640
YP_001758389

YP 486928
YP_001603072
YP_003262848
YP 002911546
YP_001815695
YP_001115608

--------------------------------------------------------------------------- MGMK
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| | | | | |
—---MALVDGFLELERSSGKLEWSAILQKMASDLGFSKI-—=——-—
-MPHWNHEHLHRL-VNESTPQKVFDLAVHLAQDLGMEFMGLKLRIQ
-RALDETLHFVGNVERADTPDAVALALLAAVQVHGFSHVIAGVIPT
-RALDETLHFVGNVERADTPDAVALALLAAVQVHGFSHVIAGVIPT
MDLTILHDCFDAL-QRAPTAEAAFPPIAAAAAALGFRYCVYGLRRT
MDLTILHDCFDAL-QRAPTAEAAFPPIAAAAAALGFRYCVYGLRRT
DINADDTYRIINKIKACRSNNDINQCLSDMTKMVHCEYYLLAIIYP

--------------------------------------------------------------------------- MNLVNINVTL--EIINKIRLSQTNNDMSLCLQELTKILHCEYYLLAIISQ

------------------------------------------------------------------------- MID---
------------------------------------------------------------------------- MID---

----------------------------------------- MNFIFAGIPILPISGPECPASKISRSDDLEFYFMHDIK
------------------------------------------------------------------- MRLPEGDNISLN

---------------------------------------------------------------------------- MTK

--IGVELGRFLDQTDGIAQSEQLFDLLSAFALNFDCPWIAYGPLAP
AYWGRRALDYVDAIEASKTSASVLSQFEKMIGDLGFHAYIMAGVP-
AYWGRRALDYVDAIEASKTSASVITQFEKMICDLGFHAYIMAGVP-
-KSLDLTLEILKSLDRAHSREDILRAIMPRLNAMGIEYVISAMIPQ
HKTVDPLDRFIMRLNAAVSAAEMKAVMESSIKSLGYKYFSYHILQT
IKQVSDVYHMFSASSSNDGIMQCAKTLONLLEVDGVALITLMIRPD
MA-NWMEQILYEI-EATHSEHEAFGKIASAVKEIGFEYSAYCLQTP
MK-NWQEDLIDIFSEAATSTSDVFAHIEAAALALGFEHVAYGFRAP
ME-SWQEDLLSAF-LVVKNEYQLFEIVKSTASRLGFDYCAYGMQSP

MK-SWAQDLLLTT-NSATSEQAVFTKVAAVAQELGFSYCAYGLRAA
MN-EWTQDVLGRL-DEASEPSQVLAQVSVAARQLGFEHCAYGLRTL
MEPSFQDAYHAFR--TAQDERQLFREITSIARQLGFDYCCYGVRMP
MGPGFQDAYHAFH--TAQDERQLFRQIASVVRQLGFDYCCYGIRVP
MEPDFQDAYHAFR--TAEDEHQLFREVASIARQLGFDYCCYGARMP
MELRWQODAYQQFS--AAEDEQQLFQRIAAYSKRLGFEYCCYGIRVP
MELRWQDAYQQFS--AAEDEQQLFQRIAAYSKRLGFEYCCYGIRVP
MELRWQDAYDEFS--AAEDEQQLFQRIAAYSKRLGFEYCCYGIRVP
MELRWQODAYLQFS--AAENEQQLFQQIAAYTKRLGFEYCCYGIRVP
MELRWQODAYHQFN--TAENEQQLFHQVSAYSKRLGFEYCCYGIRVP
-MFSPIDVAHDIC--SSDSSRVVFDKLVGYASQLGFDYCCYGFRSP

-GALEDTLTFVAALDRANTPDIVADKLLGVVRPFGYSQVLAGIIPT
TVSFDKAFDLIEPLRRSTTASELRAAFVRATKSISDCYIASGRVKG
ME-LWQGDLVSQI-QSAENEESAFKKIEDEALALGFENAAYGLRLN
MQ-DFLQIWLYEF-SRIEKPQHLGATLSRVAAILGYEFVAYGIRRP
MN-QWRESLLASL-EQVKTASEAFDNLAPAVRALGFEYYAYVLRIT
MS-QWRESLLASM-EQAETASDAFDGLAPAVRALGFEYHAYVLRVT
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YP_ 002874841
YP_001437405
YP_003941366
YP_003530769
YP_ 002649216
YP_001908006
YP_003519711
YP_206883

YP 001143989
YP_003267496
YP_003450678
YP_002910942
YP_ 001022984
YP_001898047
YP 528967
YP_ 659944
YP_ 106048
YP_106160
YP_001777917
YP 972129
004012994
NP_768520
YP_567541
YP_484040
YP_002966880
YP 781245
YP_ 002495629
YP_ 001776815
YP 001641953
YP_002497059
YP_ 001240084
NP_106660
YP_003259225
YP_003017024
YP_ 003331714
YP_003885142
YP_003002472
YP_002985768
YP_001005891
YP_003019697
YP_ 003261727
YP_ 002934275
NP 670674
YP_003520251
YP_001906896
YP_003941575
YP_ 003729882
YP_002924396
YP_001832058
YP_001669935
YP_ 001748729

YP
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------------- MLNWRNTRLPKL-EGENEITSVFEMVINQTYELGFQYCSFKMSSQ

-------- MKESDF
-------- MRDIDF
-------- MTSENY
-------- MTSEDY
-------- MTSENY
-------- MTSEDY
-------- MNIKNI

FNWRREMTTRF-QEIQDSSDIYSLLKTETQNMEYDYFALCVRHP
FSWRRDVLQKF-QLASSSEEIYSILQQQTEMLEYDWYALCVRHP
FIWRADIKSAY-EKGSGIDHITRLIEQQLRALELDFYSLFIRHP
FIWRADIKSAY-EKGGGIVHITRIIEQQLRELELDFYSLFIRHP
FIWRADLKSAY-DNGSGIAHITRVIEQQLKELELDFYSLFIRHP
FSWRTETENHF-QALATTQQLKGLLQDYIQSLGFDYFAFFIQHR
NANE--KIIDKIKTCNNNKDINQCLSEIAKITIHCEYYLFAIIYP

----------- MYMFNDAIWEHIDRFTKAKKTSEIQQQLERFSHQMGFDYFRLLIIFP

_____________ MEQLDYAELCSALCEATDEETLKELCLKFCELVGFEFYIFGIISS
____________ MMQVEEFYELLESVDESSSIDALKETCERFCQLIDIPFYLLGVIGQ

------------ MF

EGLSIGSFNEILNATCKKSLFEQTAYHVRQLGFKNFAYRHQISG

--------------------------------------------------------------------------------------- MLSAALPESRDVRTLVETFRQAALQIGYQHHAIVELS—
MAVIWRQATTLAFCTAHRSASSETRATAIAMHCTTSNSNDARTATAPCSSARSSCERAPVDRVCQRGAGDTPTVPQSLTSSLAGRWAPLATAFLNTVDLSSLLKLFGDVSASLGFPRFAISRVSR
----------------------------------------------------------------------------------- MILRDFIQRANQALTQTELLACFEQAVLLLGYQHFSLCYVQL
------------- MDRFAIERFIEDANAAKSSKEVSALFGKALAVFGYDRYCYSLIT-

—---MPLASSRRES

RGPDLFSFIECAIQTRSIAALFDLLVNFASNEGFDKVAYGALSC

------ MSADEGNQWGRRALEFVDAADR-LDGPSLIRQFETHIASGGFSAYIMAGLP-

------ MLAGESHL
---------- MYDD
----- MLTGDLTGD
------- MSGMEDF
------ MAG--ALS

WGRRALEFVDAADR-LDAPSLVRQFESHIASAGFSAYIMAALP-
CAARALDFVEGLDDCHDHDQVAHSVERILAEFGFEHFVITGLP-
YGKDALTFVEELSTLTTISAAIDFIEKGFCAYGFETIIVTGIP-
FLRETFALIDALDEVRDPFEAQTRIFEHIQHVGFTSFTITRLP-
IRQTAFDIVHRLRRASTDVDVYSELRRSGAIFGYDVFLIAGLPR

—MSR-———————— KSLDLTLEILKSLDRAHSREDILRAIMPRLNALGIEYVISAMIPL
—MSS———m————— KSLDLSRELLQSTHRTATPENVRDQLLKKLAGVGVEHVLLATLRI
------------------------------------------------------------------------------------------------------------- MEQYGFPCFAYLSFAP

MQLVFETLLEQLSLSVDEVDFHNALASAAGAFDIPAFAYLSLVS

--------------------------------------------------------------------------------------- MSVFCSDNEIINNTIKTYLSRKLKQYGDLKYAYMIMNK
--------------------------------------------------------------------------------------- MSVFCSDNEIINNTIKSYLGRKLKQYGDLKYAYMIMNK
--------------------------------------------------------------------------------------- MSISFSNVDFINSTIQNYLNRKLKSYGDLKYAYLIMNK
--------------------------------------------------------------------------------------- MSISFSNVDFINSTIQSYLNRKLKSYGDPKYAYLIMNK
--------------------------------------------------------------------------------------- MSISFSNVDFINSTIQNFIDRKLKSYGDLKYAYLIMNK
--------------------------------------------------------------------------------------- MVVSLPEVDFIRAAIQNHLARNLQCYSGLKYAYLIMNK
--------------------------------------------------------------------------------------- MIIDYFDNESINEDIKNYIQRRIKAYGDLRYSYLVMNK
--------------------------------------------------------------------------------------- MSPLFTDSEIISRVIKKHFNKNLDRYDGIKFSFMVLNK
--------------------------------------------------------------------------------------- MSQLFYNNETISRIIKSQFDMALSHYGDIKYAYMVLNK
------------------------------------------------------------------------------------------ MFADNESLTREIKQF IDRSLVAYGHIQFAYLLLNK
--------------------------------------------------------------------------------------- MHSVFNRSNEVIETLRDYIDRKLTIYDSPKYTYMVINK
--------------------------------------------------------------------------------------- MFSFFLENQTITDTLQTYIQRKLSSFGSPEYAYTVVSK
------------------------------------------------------------------------------------------- MEPEDNINDIISKQLEAALSDLGEFIWAYVVLSK
----------------------------------------------------------------------------------------- MLKEYEENVDVIIKNQLETTLNTLGDLSWAYVVLSK
--------------------------------------------------------------------------------------- MKDTYYNDQKINSLIKDELDAFFEDYQGVIYAYAIMNK
------------------------------------------------------------------------------------------ MFFKNELINKKVKEYLEENMLKNHKNKFGYLVIHK

MCAAKNGSALLKPTTLRSPASWAANASTENVAITQLLDLEANLSERTLEEFAVFIQKY
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LasR

YP 001747665
YP 001991323
YP 569310

YP 002232821
YP 624828

YP 002158591
YP 002265247
YP 855658

YP 776923

YP 002955225
YP 002537872
YP 002871035
NP_106527

YP 001242900
YP 001203095
YP 001927660
YP 002547516
YP 003558208
YP 777789

YP 003749681
YP 001715477
YP 001083200
YP 003734010
YP 002911505
YP 003978623
YP 002947664
YP 003750859
NP_521406

YP 003744152
YP 001117674
YP 623508

YP 001583946
YP 105961

YP 002909041
YP 002907673
YP 003910271
YP 001888024
YP 003608086
YP 001860599
YP 003847232
YP 001167907
YP 001043640
YP 001758389
YP 486928

YP 001603072
YP 003262848
YP 002911546
YP 001815695
YP 001115608

140 150 160
|
____________ LFGLLP--KDSQDYENAFIVGN
----------- AAQAPKLYLYSN
--GTSAKEQIANVVLH(
—--GTSAKEQIANVVLH(

---PLARPDMQIVGN
--PLARPDLQIVGN
—-SMVKSDISILDN
—-TMIKSDIKILDN

---------- TIQRPDVIIFN(
--CYQEYR--MSGGTLKNCRTLSN

170

;;LHYDRAGYAR\

RYQRDEFYK(
RRYFSKGYIF]
RRYFSKGYIF]

RYVKFGYVT]

--TSGLAKLSSDGAVESYELANIN
--VFGIAQIGTNGLIQTYDVMNIS]

--LLSLGP---STTHDPFNRIMTT

RYVKFGYVT]
DYYDDANLIKY
NYYDEANLIKI
DTYTSSGFFA]
SLYRDRAYLT]
RTYKEKNFSG]
LTYKRKNFCQV
KRYKDENF IQV

_______ QKVLKPAQADSAIMLN
--APGQSLQHTILAN(G
--APGQSLQQTILAN(G
--RLPARTQKNFVILEN

RYFKMGYDK]
DLYAREQFHRY

MYAREQFHR(
RLYFSKGYMYH

—--LNATNETRHTFGINN
--IERVVSSGFGFEA
—-PLSRRKVLVFSN
—--PLSEPKIILLNN
—--SIAEPKTIMLNN
—--SIAEPKTIMLNN
—--SIAEPKTIMLNN
-PVSRPKIYLLSN
—--PFTNPQFVMISH
—-PFTRPKTLMFST]
—-PVSKPAVAIFDT
—--PVSKPAVAIFDT
—--PVSKPAVAIFDT
—-PVSKPAVAIFDT

RYASERYVY(
NIYQKNKFQY]

RYHDARYIDY
ERYLEAGYLH\V

RYVERQYVK]

RYVERQYVK]

RYVKQQYVRY
PRYMEAGYID]

RYAQARYLE]

RYISAGYLQYV
PHYQASGFLE]
EHYQASGFLE]
DHYQANGFLD]

—--PVSKPAVAIFNT
—--PVSKPAVAIFDT
—--PISKPVVAIFDT
—--PGSQPLVEIFDT
----------- PVGGESVKVFDN
--LIAMLP--RPTMRLEDAYIRST
--LIAMLP--RPTIRLEDAYVRST
--LVAMLP--RPTMRLEDAYLRST]
--LVGILP--RPGMRLEDAFIRST
--RLAILPDPRAPIEAEHAFQQSN
—----YATTSPM---TGAVQGYAN
-YATTSPM---TGAVQGYAN
—---GLPKRRHAGFVLAST
--RTSVKQQIANVVLHR
—-—---GAPVNAETALVT
--NITNQKVVMMNN
—--PLSNPPSLTVSN

HYQARNYIE]
HYQAQNYIE]
HYQAQNYIE]
RYQEMNYLEV
HYQARNYIE]
EHYRHMGYIDYV
RTYDEQGLVH]
RTYDEQGLVH]
PDTYDEQGMVH]
PDFYNEQGFAH]
NKYTAEKLHHY
MHYMRRNLHRY
MHYMRRNLHRY
RRYVTQGYALH

--PITRPAIMGWSN

KKK S RRKKKKK KKK KK KKK KKK KA R KHE S S KKK KKORKKIDDS 5 < <—]

RYFSRGYLFH
KHYHERKYLD]
RRYTDENYIS]
ERYQGLRLAE]
THYTQRDYQHA

--------------------- PITRPASMEWNN

180 190

VSHCTQSVLPIH

R

AALSHTSTEPVI

[RRVTSSMVPF{

[RRVTSSMVPF{

[KRVASQPRPV{

[KRVASQPRPV{

200 210 220

DTR----KQHEFFEEASAAGL-VYGI]
DFREQACKHGL-RHGW
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230 240 250
MPLHGARGELGAISLL.SVEAENRAEAN
DSLHDLRHNETQYSYARPFGKIDIHE

DH--DSPAGHRILGEAAEFGL-KEGH

PMVTLDGHSAGIS[AGAMTELPPHL

DH--DSPAGHRILGEAAEFGL-KEGH

VDYSNSNHSPIN
VDYSFSHHSPIN
VKCAMTKSTPII
AOHALSSLMPL]

KRNFTSFTPQY
AKENFSNFELQH
[RHCRHHFAPLH

RN HZXR2Z2HEI

AFWHDAACFGM-RYGH
AFWHDAACFGM-RYGHY
AVNKKSP--NVIKEAKTSGL-ITGH
DKKMSNQI--NVIEEAKISGL-YSGH
DEERCDEQGREMMQLANEYGI-CDG]
ATT----EQREFRDEGRIYGL-NDGV
AHK----PAREFITLASDFNL-IHGY
WN----PPKEFISAARDFNL-YNG]

=

ARG---CTNRFWKEREGYGL-LRGV

[KKSRKGVGAIH
PRHCLSTLNPFA

PRHCVSTLNPF.

VOATLSSTTGFH
VGISLSRKTPFH

VSCSKSIRSSFN

LRRGRQSYAPV]

VAHACRSQAPV]
VOHCMVSLQPL
VOHCMVSLQPLV
VOHCMLSLQPL

MKHMRRFQTPVV
VKHCSRSSIPIV

S

S

S
PMVTLDGHSAGIS[AGAITELPPHL
HGGYDRAGNLGVITLVRDTTPLDADE
HGGYDRAGNLGVITLVRDTTPLDADE
FPTHTANNGFGMISFAHSEKD-NYID
FPTHTKDGGFGMISFASSQKE-KYID
LPWHGANGHVGLISFITSTPRTQQQW
FPAHSRHGDVACYSFVRQARALDDGD
YGARPFGFCKQAYLFSFSG----NFK
CTGVRNL-KSTEGYLFSVAG----KLE
[PLRFN-EMAGSINYAQCVSDTDELA

KDASTTDNERRVLDEAATFGL-KSG
Y¥DRNDEPGAHEVMTRARDFRL-NEGH
¥DREDDPGAHEVMMRARDFRL-NEGH

PLHGPAGSFTIMSFAQPWDREFQ-N
VPIHYDDA-VGAYSLAGERPNLAPDA
VPIHYDDA-VGAYSIAGEHPNLAPDA

PAGLQDPKARQVMNEAVEFGL-GDGH
SDKLTEEE-RCVIEDAAKRGI-VNGI]
MMSLSE-SQLNFLEQAEEMGL-KEGA

------ QLWEEAQAHGL-RYGY
—-ALWDEAQAQGL-RVGH

KTQAEK----DFWEEARSYGL-NVGHY.
KTQAEK----DFWEEARSYGL-NVGHY.
NTQSQK----DFWEEARSYGL-NVGHY.

-ELWRDAQAHGL-RHGW
-ELWDEAQAVGL-CVGH

VAHGVHSGTPV]
VRAGASSSDLI]
VRTGASSSDLI]

VRAGASSSDLIV

VREGALSTNMIV

VRDGALSTNMIV

VRDGALSTNMIV

VREGALSSNMI{
VRDGAASPNMI ]
VEKAMTCSQTI(
VAHCATRSTPLV
VAHCATRATPL]]
VAHCLSRSAPL]
VAHCMTKSSPL]
FSHCISKSTPL]

[HKSALSIAPVH

[HKSALSIAPVH

e e e s S R e e R s e B 2l )

VRRLCTTATPF

[RRVSTSSEPF
[VNAGRSYVPYH

o 1

CEEEEEEEEEEE R EEEEE R R R R R R IR EISECACE)
{<<<HHAHHHdHgdHgagddgdgdgdgdd9gdgdgdgdHgdgda AP HHHHHHHHHHHHHAHHAHAD PP H |

WRrHYAQKRYQHZ

KHGNKSLMPVY

LHYGQACTRPMH
LHYGQACTRPMH

ARAANASDRPVY

S =SS S35 2335333333335 35 I 53323

HEHZ

-QMWDEARSFGL-RVGH
-RLWSDARDFGL-NIGV
-RLWSDARDFGL-NIGV
-RLWSDARDAGL-NIGV
-PLWEDARDFGL-AVGV

-TLWSDARDHGL-AVG

AVFFAAEDFGITPQGI
AVFFAAEDFGITPQGI
P---DTPTAGRVMNEAGEFGI-RAG]

-PLWQDARDFGL-SVGV.
-PLWRDARDFGL-SVGV.

—-SLWRDARDFGM-SVGV.

VPVRGPYGDRGLI}
VPVRGPYGDRGLI}

PLATLEEERGGITFAGRQLDISPGQ
VPLMSRHGELAIMTYIPDEKFQDSLP
[GSFSSRHIYKELNITSVSGRSLNSE
LAAVSNCGVSGMMSHMARSHTPLTVRE
DSSLDSLGVGGMISI.SRSCEPLTARE
DSSRDFIGTRGMITL.ARSNDQLSEKE
DSSRDFIGTRGMITL.ARSNDQLSEKE
DSSRDFIGTRGMITLARSTDQLLEKE
DSTFDSCGVSGMITLARSTGPVTPAE
DSNLDAYGTGGMITL.ARQKEQLSDAE
DSVFEPDARVGMIS.LARSSEPLTAAE
RSSWTARGAFGLITLARHADPLTAAE
RSSWTAHGAFGLITLARRADPLTAAE
RSSWTAHGAFGLITLARHADPLTAAE

DSSWAARGAFGLIS[ARHADRLTPAE
DSSWAARGAFGLIS[ARHADRLTPAE
DSSWASRGVFGLITI[ARHTDRLTSAE
DSSWAARGVFGLITIARRSDRLTPAE
DPSWSARGAFGLISI.LARGEGEIDGHE
LPTHGPNQEAGMMCFVNDASPTDTFW
LPTHGPNQEAGMMCFVNDNNPNDEFW
LPTHGPNQEAGMMCFVNDDKPADGFR
LPTHGPRQESGLICFVNDHNPSDDFW
LPTHGAKGELGIYCFVSDTKPDKRFH
VTRRC-PRSDWD
VTRNC-ARPEWE

VPFVTLDGEPGGI]SYSGERIEIDPAE

VG--PDARANEIMREAGEFGL-GCGH

F—--ISVKQ-ROQMFLDIAETGI-KGG]
KITENK----NFWEDAYSHNL-KYGH)
PSDQ—————- AFWQEASSFGL-MHGH
PGYD- —-—-AFWRDAAAFGL-CYGW
AGHD-————— AFWRDAADFGL~-RHGHY

PMITLDGQSAGI
MSLHTPDRAAFVT
DASADQVGRRGLI}
BATRGAEGTLGVI
DTTRDHRGAMGTV
DTLRDHRGAMGTH

[AGDRAELPPSH
FAFTKAVSEDRD
LTRGHEPISELE
[LARGGDAIDEVE
[.VRGGPPIAPDE
[.LVRGGPPISPEE
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Accession Number-to-Species Key for Table S4.

Accession Number

YP_001747665
YP_001991323
YP_569310

YP_002232821
YP_624828

YP_002158591
YP_002265247
YP_855658

YP_776923

YP_002955225
YP_002537872
YP_002871035
NP_106527

YP_001242900
YP_001203095
YP_001927660
YP_002547516
YP_003558208
YP_777789

YP_003749681
YP_001715477
YP_001083200
YP_003734010
YP_002911505
YP_003978623
YP_002947664
YP_003750859
NP_521406

YP_003744152
YP_001117674
YP_623508

YP_001583946
YP_105961

YP_002909041
YP_002907673
YP_003910271
YP_001888024
YP_003608086
YP_001860599
YP_003847232
YP_001167907
YP_001043640
YP_001758389
YP_486928

YP_001603072
YP_003262848
YP_002911546
YP_001815695
YP_001115608
YP_002874841

Species & Strain

Pseudomonas putida W619
Rhodopseudomonas palustris TIE-1
Rhodopseudomonas palustris BisB5
Burkholderia cenocepacia J2315
Burkholderia cenocepacia AU 1054
Vibrio fischeri MJ11

Aliivibrio salmonicida LFI11238

Aeromonas hydrophila subsp. hydrophila ATCC 7966

Burkholderia ambifaria AMMD
Desulfovibrio magneticus RS-1
Geobacter daltonii FRC-32
Pseudomonas fluorescens SBW25
Mesorhizobium loti MAFF303099
Bradyrhizobium sp. BTAi1
Bradyrhizobium sp. ORS278
Methylobacterium populi BJOO1
Agrobacterium vitis S4

Shewanella violacea DSS12
Burkholderia ambifaria AMMD
Ralstonia solanacearum PSI07
Acinetobacter baumannii AYE
Acinetobacter baumannii ATCC 17978
Acinetobacter oleivorans DR1
Burkholderia glumae BGR1
Achromobacter xylosoxidans A8
Variovorax paradoxus S110

Ralstonia solanacearum PSI07
Ralstonia solanacearum GMI1000
Ralstonia solanacearum CFBP2957
Burkholderia vietnamiensis G4
Burkholderia cenocepacia AU 1054
Burkholderia multivorans ATCC 17616
Burkholderia mallei ATCC 23344
Burkholderia glumae BGR1
Burkholderia glumae BGR1
Burkholderia sp. CCGE1003
Burkholderia phytofirmans PsJN
Burkholderia sp. CCGE1002
Burkholderia phymatum STM815
Gallionella capsiferriformans ES-2
Rhodobacter sphaeroides ATCC 17025
Rhodobacter sphaeroides ATCC 17029
Methylobacterium radiotolerans JCM 2831
Rhodopseudomonas palustris HaA2
Gluconacetobacter diazotrophicus PA1 5
Halothiobacillus neapolitanus c2
Burkholderia glumae BGR1
Burkholderia ambifaria MC40-6
Burkholderia vietnamiensis G4
Pseudomonas fluorescens SBW25

Accession Number

YP_001437405
YP_003941366
YP_003530769
YP_002649216
YP_001908006
YP_003519711
YP_206883

YP_001143989
YP_003267496
YP_003450678
YP_002910942
YP_001022984
YP_001898047
YP_528967

YP_659944

YP_106048

YP_106160

YP_001777917
YP_972129

YP_004012994
NP_768520

YP_567541

YP_484040

YP_002966880
YP_781245

YP_002495629
YP_001776815
YP_001641953
YP_002497059
YP_001240084
NP_106660

YP_003259225
YP_003017024
YP_003331714
YP_003885142
YP_003002472
YP_002985768
YP_001005891
YP_003019697
YP_003261727
YP_002934275
NP_670674

YP_003520251
YP_001906896
YP_003941575
YP_003729882
YP_002924396
YP_001832058
YP_001669935
YP_001748729
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Species & Strain

Cronobacter sakazakii ATCC BAA-894
Enterobacter lignolyticus SCF1

Erwinia amylovora CFBP1430

Erwinia pyrifoliae Ep1/96

Erwinia tasmaniensis Et1/99

Pantoea ananatis LMG 20103

Vibrio fischeri ES114

Aeromonas salmonicida subsp. salmonicida A449
Haliangium ochraceum DSM 14365
Azospirillum sp. B510

Burkholderia glumae BGR1

Methylibium petroleiphilum PM1

Ralstonia pickettii 12J

Saccharophagus degradans 2-40
Pseudoalteromonas atlantica T6c
Burkholderia mallei ATCC 23344
Burkholderia mallei ATCC 23344
Burkholderia cenocepacia MC0-3
Acidovorax citrulli AACO0-1
Rhodomicrobium vannielii ATCC 17100
Bradyrhizobium diazoefficiens USDA 110
Rhodopseudomonas palustris BisB5
Rhodopseudomonas palustris HaA2
Methylobacterium extorquens AM1
Rhodopseudomonas palustris BisA53
Methylobacterium nodulans ORS 2060
Methylobacterium radiotolerans JCM 2831
Methylobacterium extorquens PA1
Methylobacterium nodulans ORS 2060
Bradyrhizobium sp. BTAi1

Mesorhizobium loti MAFF303099
Pectobacterium wasabiae WPP163
Pectobacterium carotovorum subsp. carotovorum PC1
Dickeya dadantii Ech586

Dickeya dadantii 3937

Dickeya zeae Ech1591

Dickeya dadantii Ech703

Yersinia enterocolitica subsp. enterocolitica 8081
Pectobacterium carotovorum subsp. carotovorum PC1
Pectobacterium wasabiae WPP163
Edwardsiella ictaluri 93-146

Yersinia pestis KIM10+

Pantoea ananatis LMG 20103

Erwinia tasmaniensis Et1/99

Enterobacter lignolyticus SCF1

Pantoea vagans C9-1

Candidatus Hamiltonella defensa 5AT (Acyrthosiphon pisum)
Beijerinckia indica subsp. indica ATCC 9039
Pseudomonas putida GB-1

Pseudomonas putida W619



Table S5. Conservation among 100 LasR homologs at mutated sites in this study.
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Y56 W60 R61 D73 T75 W88 Y93F T115 S129
Fre
residue | Freq % | Freq % q % | Freq % | Freq % | Freq % | Freq % | Freq % | Freq %
A 1 1.0 0| 0.0 41 4.0 0 0.0 3 3.0 0 0.0 5| 6.8 16 | 16.2 0 0.0
(o3 3| 3.0 0| 0.0 111.0 0 0.0 0 0.0 0 0.0 1 1.4 7 71 5 5.1
D 0| 0.0 0| 0.0 0| 0.0 99 | 100.0 0 0.0 0 0.0 3| 4.1 0 0.0 0 0.0
E 0| 0.0 0| 0.0 2120 0 0.0 0 0.0 0 0.0 4| 55 0 0.0 0 0.0
10. 20.
F 4| 4.0 0| 0.0 10 1 0 0.0 0 0.0 0 0.0 15 5 0 0.0 1 1.0
G 0| 0.0 0| 0.0 2120 0 0.0 0.0 0 0.0 0| 0.0 1 1.0 2 2.0
H 3| 3.0 0| 0.0 0| 0.0 0 0.0 0.0 0 0.0 0| 0.0 0 0.0 0 0.0
| 0| 0.0 0| 0.0 5|51 0 0.0 15| 15.2 0 0.0 3| 4.0 1 1.0 0 0.0
K 1 1.0 0| 0.0 6| 6.1 0 0.0 0.0 0 0.0 6| 8.0 0 0.0 0 0.0
12. 11.
L 1 1.0 1 1.0 12 1 0 0.0 1 1.0 0 0.0 8 0 0 0.0 2 2.0
10.
M 1 1.0 0| 0.0 10 1 0 0.0 0 0.0 0 0.0 0| 0.0 0 0.0 0 0.0
N 1 1.0 0| 0.0 2.0 0 0.0 0 0.0 0 0.0 4| 55 0 0.0 4 4.0
P 0| 0.0 0| 0.0 0.0 0 0.0 0 0.0 0 0.0 0| 0.0 0 0.0 0 0.0
Q 0| 0.0 0| 0.0 71 0 0.0 0 0.0 0 0.0 0| 0.0 0 0.0 0 0.0
14. 12.
R 0| 0.0 0| 0.0 14 1 0 0.0 0 0.0 0 0.0 9 3 0 0.0 0 0.0
S 0.0 0.0 4.0 0.0 1 1.0 0.0 1.4 28 | 28.3 65 | 65.7
T 2.0 0.0 2.0 0.0 26 | 26.3 0.0 3| 4.1 45 | 455 20 | 20.2
18. 11.
\") 0| 0.0 0| 0.0 18 2 0 0.0 53 | 53.5 0 0.0 8 0 1 1.0 0 0.0
10. 98.
W 10 1 97 0 0| 0.0 0 0.0 0 0.0 99 | 100.0 0| 0.0 0 0.0 0 0.0
72.
Y 72 7 1.0 0.0 0.0 0.0 0.0 3| 4.1 0.0 0.0
Gap 0 - 0 - - - - - 26 - - -
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Figure S1. Dose-response curves for mutant LasRs with OdDHL. OdDHL dose-response
curves used to calculate ECs, values for OdDHL in each LasR mutant: (A) Y56F, (B) W60F, (C)
R61M, (D) T75V, (E) Y93F, (F) T115V, and (G) S129A. For each plot, the three red curves
compose a biological triplicate of data for OdDHL in the mutant, and the black curve is a
representative replicate for OdDHL in wild-type LasR for comparison. The geometric mean of
each ECy, value is displayed on each plot and in Table 1 in the main text.
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Figure S2. Dose-response curves for mutant LasRs with ligand 1. Ligand 1 dose-response
curves used to calculate ECs, values for 1 in each LasR mutant: (A) Y56F, (B) W60F, (C)

R61M, (D) T75V, (E) Y93F, (F) T115V, and (G) S129A. Panel (H) shows the dose-response
curve for 1 in wild-type LasR. For each plot, the three curves compose a biological triplicate of

data for 1. The geometric mean of each ECs, value is displayed on each plot and in Table 2 in

the main text.
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