Supplemental Figure 1-Page 1. Karniol et al.

BphP

Fph

plant

Dr BphP
No AphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-4
EnvSeq-7
EnvSeq-12
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
Bf Phy1
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
Sy Cph2-A
No AphA
Np Cph1
Np Cph2
Cl CphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

Gv Cph

Te Cph

Av Cph

Syn PIpA
Syn TaxD1-C
Fd RcaE

Syn RcaE
Syn TaxD1-N
Syn Cph2-C
Se CikA

Ma BphP1-N
Ma BphP1-C

152
152
169
148
148
148
139
159
141
153
149

10
171
148
144
144
227
159
144
145
139
289
144
142
141
144
147
161
154
154
141

330
494
473
502
?7??
394
439
424

?7??

152

23
152
152
150
152

218
248
213
255
217

180
534

44
701
509
113

58
342
939
184
298
610

*%* [ J *
NLRALAEVATQTVRELINEFPEWMLNKIZAPDATEEWYI A
TTTEISQILAQEVRKIpNEFEAUMVMRIID EQWN[EKWUTA
TLDELCQIIVKHVRQMNEFREWMINMRIID ENWHETWHYTA
SLQALYDISVKEIQAMNe/YI WL INMRIFEEEGH[CQWMTIA
DLQTLYEVSVREIQRMNCVINAYL T MRIFEEEGHEGOWMTA

A .. RREGLHAFL[EHRFZFShEi

DTASLLSNVTDELRRMNCYIRERYMAMRIZRHDD S[EEWYVA
SIEDLLQQTVLQLKRIpNEF GIIWYKANMRIADAEGN[EQWL A
QTHKLFRDAARFVRAVL[EGYPIAYUMTI MO L GADGAEK\YVA
DVHGLAQLAAEEVQRINCGFGINTIVMNDADGS[EC\YIA
SISDVADAIAGVFKRYI[EFBISUMVMOIADKTY S[EEMI G
......... VNEIQAMNe/YBIMIT. INMRIFJEEEGH[E€QWIA
SIGDVSNAIAQVFKQYIGFDEVMVYQ DKTFCEEWIG
SLREMAQEMVSTIRYLINNMIMIZAYV LMKIZNDD Y S[EK\UT A
SPEALNQELVFRIRAVpNEYIShAYMLN4A
GIAEAAVRVAKGLRSLI[CFIAYMINMR
GIDEAAVRAAKGLRSMI[¢FIAYMV 4R
TQVELCELAVHGLQLVL[¢YIDERAYMA MR
GIEGLCERLVREVRVLNEFIAYMA MR
QPNASFQILTETIADLpNEYGIERYL IR
TLIRLCELVASGIKKVpSD YIRAYM T MR
SIEDLCGRAAATVADLjNeY ERAYM V4R
SLTGLAQACARSVRVLNe/FEINAT V)R
TLEAFFREGARQARALpNCFIIRUMV MR
SLEDALFRTAQLVSSIS[EHIIITL IND
SVESLISRTTRLVKATLEYIShAUM IR
SLIGLCDETATIFREIpNeYIAYMV)4R
TLESACAAAAQEVRE IpNCFIAYM T MR
DLPTACWIAASEVRRIpNEFIMINTKV)I4Q
GVQAFFDLAVERIRAFNEYIAUMANMR A..RRDDLEPYL
NLQGFCDAMAAELRSVpNEe/FAYMVMRIFARDGSADWYIAIYA . . RGPETSPFL
SLEEMAARVPRYLQAML[EYHIRYMMMRIFADD GS[EK\YIG|ZA . . KRSDLESFL{EQHF)FNS|p g

TVPDLLETIVSIVKEV
NLEKFLKILVGIVKEL FHIEWMINMOIID S SFN[ERKWHYVT
DLNEFLKVLVGIIRDIWLFSEAYMINMOIIDEAWNEOWVC

NLEAFLKVLVGIVKEL FHEQWMINQIID S SFN[ERKWYVT

NMEALLDTTSGIVKELNEFHIAI LVF4QIID S E F N[EJK\YV S
NLEAFLKILVGIVKEL}NEFHIZAYMTN4Q

RFHRVMVYQiDRDYNGTIVAELMDPKASNDVYR

DSSFN[EKWYVT
SLERFLKVLVGVVKELjNEe/FHIZWMINOIADQ S FN[ERWVT

SVQKLQDVLVGLIFDLpNe/FHIZWMF MRIAD SAKN[EC\YEA

NLRDFCQIIVQEVRKVND FREAYMLMKIADDDGHES\WYUT A
NLRDFCQVIVQEVRKIMWEFDPEWMLMKIZDDDGH{ES\YT A
NLGEFLHLVAQEVQKIISFPEAWMVMOIIDESEA[ES\YVA
NLRDFCQI IVQEVRKVFMLKDDDGHSIA

ceeeeeeceeeees MINCGFIRAUMLMKIGDEDDHEEMTIAIAD . . KLAELEPYL[CJAH Y IS ol

NMLLLCDALVKEVSELNeYDREAYMVMKIZHED GHEEWT A
DIKLLCDTVVESVRDLNEYIERAYMVMKIZHED EHEEWYVA
DIGALCDTVVEDVQRLNEYIERYMVMOIZHEDDHEEWMV S

S..KRNDLEPY I[eifH YFNT ki

NLRDFYDVIVEEVRRMNEFPERYMLNRIGDENNH[EDWUIAYD . . KRDDMEP YL[eJ#
TLRETLQVIVEEARIFL[EVIEAUK IMKIFASDGSEEMLAINA . VNRAALPSLL[EAHFI4V E sl
EI..RRSDLEPYLGLHYPATDIP

SMERLCDTMVQEVFELNEYBEMMANMKIFHEDDHEEWRVSIHV . . TKPGLEPY L{ENH YT sk
DIKLLCDTVVESVRDLiNe/YIERYMVMKIZFHEDEHEEWMVAINS . . KRDDLEPY I[eAfH Y)FAT DN
C..CREDMEPYLEIAHY SINT Isligi4

DLETVLKTALEEIRQLLNVPMTLIFQIJCADGTEEWM S..VAAPPFSLMHRTFHDPCFH
RLNEVLNTTVAEVRQFLQADRVFIER APNYS[ECHYVVIYS . . VGDNWRAVLNAQVEDTYFM
KLETILRTTVTEVRRTIHAMWLIHHIQEDGLETTIA S..VVNGQPSVMQMDLSPESFE
NSEQVFDIAAQEIRLALKADRVIVYREDATWAGTMIV S..VAEGYPKALEATIADPCFA
QLKEILHTTVTEVQRILQAPEWI. IMHVLPDGT[EKTIS|YS. . VLPDYPTLMD EFEQEVF
NLETVLNTTVAEVKTLLQVPEWLIMRIWQDGTESAIT S..VNANYPSILERTFSDEVF
EIQGVIQKNLDQARALFECERLVFYYHPRYQPEAMVVQA.......LDLTTQGLIDSKD
NINDILYSTVTEVRQFLNTDRVVLFKFNSQWSEQMVTES..HNDFCRSIINDEIDDPCFK
DLSEILTTTIREIRQLLNADRAIIEQFKPQCLDAGLDQRWPLYIPSQSYITYEDRRNEAL
ELILSQNRVLERIASGASLDEﬁLLLLVNYAEEMKPGLLCTVMLLDREQKRLFYGACPSL
SLKEITDFAREEAVRLEE.SKLGYLAEMDAYESTLVMHS..WSDSAMEECSIEDKQFVYE

QLEDILRTSVDEVQKLLAAPBEWLIFRLWADGT[EKHYVQ A..VLESWPAALEQNILDPCFR
VA
vV

Karniol et al., 39



Supplemental Figure 1-Page 2. Karniol et al.

Dr BphP
Nc CphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-4
EnvSeq-7
EnvSeq-12
E; I1F, Xc BphP
P Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
th Bf Phy1
An Phy

Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
Sy Cph2-A
Nc CphA
Cph Np Cph1
Np Cph2

Cl CphA
Cw Cph

Ath phyA
p| ant Ath phyB
Ath phyC

phy Ath phyD

Ath phyE

Gv Cph

Te Cph

Av Cph

Syn PIpA
Syn TaxD1-C

P hy- Fd RcaE
. Syn RcaE
Like Syn TaxD1-N
Syn Cph2-C
Se CikA

Ma BphP1-N
Ma BphP1-C

WLISLIPPIAKYQPVPIVPINNPLNDQPLPBIASR S VNS VYL
WLINLIPBVDYQPVALLPHHNPVTNQPTPIASH S VNS ViYL
WLIdTIIPNADYQPVPLVPKLRPDTQTPLMAS FATIMAS VERLT
WLIdTI IPPJANYTPVPLVPQLRPDTQQQLIMASF S TIMAS VERLT
WINLIPPATYVPVALIPTLRPATGQPLIASL S TIMAS VERLV
PIBNLIABVAYTPMRVFPALNPETNESFIIASY SVINAS VERYT
RINVIEBANYQPSPLLPATNPRTGKPLBMSFAAIMIS VERLV
PIINVISPAQFNTVAINPVLD.PSGEPLIIASYAHINNS VERET
RIINLIAPDAGYTPVPLVPPLHPLTGNPTPAATY S SIAINS VEREV
RVIICVFBIVEHPPIALIPTVQEAERPPMBIASMSMVIIS VERFV
WLINIIPNASYEPVPLVPKLRPDTGQPLMAS FATINAS VLT
RVIICVYBIVEEQVIGLKPSVREAERPPLIIASMSMVIAS VEIIM
WVIILTPPTELLPAKLVPSTEASGREPLIMATR SLINATFEIYT
PWILIPNAPAAPLPIR....SLTGRPPBIASL SDINAS V4T
RVIEIQIABIVGYQPSPIQPTVHPQLGTPVIIASDV SIANS VERLV
RVIIQIABIVRYQPSPIQPTLHPRLGTPVBIASDV SIAAS VERLV|

AQARALYTRHLLRLTAgTRAAAVPLDPVLNPQTNAPTPLGGAVLRATSPM

KVERIVLFBRSQRTSRLIGRDVSDMDVPL THAYINIAMERZV|
KVIJLLYPBRDVESARIVCRTPEDLETPLPMTHS YINAM I
KVIILLYBRDQPTARMICRDQADLDFPVPMTHAF IJHAM I
KNCLPNKRRPRHS....ARHEPLLSASHVAYSYH.........
KVEILLYBRDLETARLVCRGVEELENPLIAS YA YIRIAMERIT
KVIQLLYBRDHVTARLVCRALEDLETPLIMTHAYIMAAMERYT
KVIJLLYBRDQDTSRIVCRTKEDLDVPLPMSHS YA MENST

KVIIMLYBRDLQTARLVCRTAEDLEVPLM#ATH S YI#dAMERST
RIBPMLHBRDEKTARLVCRHQSDFEKPLISMATHA YIRAAMERLL

PQIWNEELGNQRKMIAVPBVAHRRKK. . SHELSGRISPTEHSNGHYTTVDSCEIIQMMALA

FISNSIBRVIPNAQAQATIQMIPALNPVSDRPVIATNS IHSAANCHILENAAH
FAANSTIINIIPPAYSQPVKLFPVNNPISDRPINMTNSIASAAS ClziT ENAH

TRCFLIFLPPILTAEPVKLVPTENPTTHQHLMIASYCLASFDWCCAEMHQ
FASEFIRLIPDAHAEPVQILPINHPQSQQPIDLTNSILRTAANCELEYLH

FSS

QPESIRFAF THNPIQVT PEVYGVAVPLTPAVNPSTNRAVTES TS A YHCEIL TR#K
L Ep4fH

YIRLIPDAKATGIDLFSKLHPLNDTALDLTHSILRSAE]C

QASKIFIMFMRINKVIIMICBICSAVPVKVVQDKSLS . .QPISMSGSTIMIAPHGC CEIAQMMS
QASHFIMFKQIRVIIMIVIICYASPVRVVQDDRLT . .QFICHMVGSTIdAPHG CIAQMMT

QARFAFMKYK VEIMIVBJCNAKHARVLQDEKLS . . FDLTHCG S THEA PH S CEIL QFMA|
QASIHFMFKQNRVIIMIVBJCNATPVLVVQDDRLT . . QSMCIVG S TIWA P HG CJi(S QFMA
QARFMFK QR VIIMI CBJCNATPVKVVQSEELK . . RPLCMVNS TI#A PHG Clz(T QFMA

DGYQEQF RRGRIGATAMTIE . o v v v v vttt vee e eeeneennnn TAPIQECEADFMRRF
RESAEAMMVOGRVLATABIN. & v v vt vttt oeeeeneneenens TATLAQCERDFISQL
ETHGEKMRQGGLOATABIY . & v v v v v ettt eeeeemenenn AEDIEECERDLIIQF
PECYQRMLNGYIYASRIOL « « v v v v v e oeee e eeenennnns PDCAINCAVQCFTVA
DSYVEKPMRSGRIQATRINIY . o vt ittt ieeeeeeneennnn NAGLTECHIGQEKPF
QEYQOMMAQGRVEIATAMVHD . v v o v v v e e veevneennnns PTAGLAECLVEFVDQF
VEYHQAMTKGKVIHATINGIID . « & v v v v v v ee e eeeeenennns QDDIEICLADFVKQF
HPWGQEDMPSQIVAINBITS « o v o e vvve e eeeeneeenenns GASIENPERQWHREQH
GHYLRFFREGRVEAVSIIE . . o oo vv i tiieiaeine e KADLADCEKELMRHY
LSVIDPLVQPGLLITTEEW. ....... QRFQQGETLLIDSVGFYKERLEEQYSFYERYV
KLYSKAINGIQVQVNSETA........ GTAAGTGKRVIVGNIMKDPFCEECREIAQKV
VKSMGEAWGEAVRQRKPIIT . . v v vt vvneennnennnn.. NDYPAPNELKKGHPKH

Karniol et al., 40



Supplemental Figure 1-Page 3. Karniol et al.

BphP

Fph

plant

Dr BphP
Nc CphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-4
EnvSeq-7
EnvSeq-12
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
Bf Phy1
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
Sy Cph2-A
Nc CphA
Np Cph1
Np Cph2
ClCphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

Gv Cph

Te Cph

Av Cph

Syn PIpA
Syn TaxD1-C
Fd RcaE
Syn RcaE
Syn TaxD1-N
Syn Cph2-C
Se CikA

Ma BphP1-N
Ma BphP1-C

[€. YGSELSV|

G

@-[RSEMSMELESDG. . .. .....
A.\RSEMSIEINAFG.........
G- YRSEMSVEIITAFG. . .......
A.|RSEMSIEINAFN. .. ... ...
A.|RSEMSIEINAFG. ........
Q.IRSHMSIEINSMN.........
A.gRSEMSIFINAFN.........
A.|rsEMsIfINAFG. .. ... ...
@-URSTMSVHIVING.........

€. JCRgLTIGLIKDG
e . \YLSELTVPVMQDQ
(el . \YTE¥EMS I IMKNQ
. e LTIELIkDQ
e WKILLVIELIQEQ
. \WYCRELTIFLIKDG

6. YGEESILTIFILIDDR

€. SINSILAMAVIINGNEDDG. . SNVASG.RSSMRIAYEIAV . VM:IHTSSRCIP.
G.SVASLVMEVTINGSDSD....EMNRDLQTGRHLWGLV.VCHHASERFVP.
€. SITEEJLAMAVIINGNEEDG. . NGVNTGGRNSMRIAYEIAV . VM:(HTSARCIP .

D.SIEELVMAVVVNEEDGEGDAPDATTQPQKRKRINIEAV . VEEINT TRFVP .
6. SVISILALAIVVKG. . . . .. ...

A

E.VKSKLVVPILQHNRASSLD

Q. UKEEJLTVPLHRDN. . .......
Q. UYKIWNLVVPVVFNEN. .......
Q.MRSVCKIPILVQG.........
E.LKHCWAEPIFSSGG ........
VHLIRHLNIPVFDGK.........

*

-fJQSTLVMPLVKEG.........
€. YARELSLELVVEG. . . . ... ..
MUSEEMSLEIITIIDG. . . . ... ..

..... KDSSKLWGLV.VGHHCSERYVP.

Q. YRINLLAVPIIQEER........
Q. UYKIWWLVVPILQGEK........
E.SQSRIVAPIVFDHS........
E.EKANLVAPINYKGN ........
H.IKINKLIVPIVQNLNANS.....

.......... IAMEIAT, TVHQCSSSRTWQ . . TAEIQLM
.......... MLEAL IAHQCSGERDWH . . QNEIDLF
....... ONQIAAAL IAHQCDSVRQWV . .DFELELM
...NESEFPYAUIALITHQCAFTRPWQ. . PWEVELM
......... YPLEMLMAHEICQREHOWE . . MREJQFL

RNLVVPILQ ...........

.LETLSAA

HAMBIDVT
.HAMEDAT
.PEW[JAAA

YDAQSAA
.LDV[JoQL
.YETKLAA
.LATMGAC
.IPRISAA

AQS[IsTA
.LAVRIEAC
.MPV|JIAA

. .YEVEQAC
. .HQMIIMAA
. .YRMEEAC
. .MAQIQVAA

.FELKAC
EQEWETM
.YEL[FKAC
.YELJIKAC
.YEVJIKMC
.YEFJIKAC
.YELJIKAC

.FPLEIYAC
.FPLIYAC
.FPLIIYAC
.FPLIYAC
.FPLIRYAC

....... REQIUEGAL. TAHQCSAIRQWS . . TFETELL

LWGLFLCHECSSARPWA..NDEVELI
MUEALVTNQCGTSRHWQ . .SWEIDLL

MUOGALTAHECKT|JRYWQ . .EEDLQLL

......... RIALVAHQCQQDHRWQ. . PRERIDIL
......... EVLEVFTIYLRETRKPRE...EELEFI
......... RIVAVAGVGNKEENYDES....DVRQL

L 2

Karniol et al., 41



Supplemental Figure 1-Page 4. Karniol et al.

BphP

Fph

plant
phy

Phy-
Like

Dr BphP
No CphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-4
EnvSeq-7
EnvSeq-12
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
Bf Phy1
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
Sy Cph2-A
Nc CphA
Np Cph1
Np Cph2
CI CphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

Gv Cph

Te Cph

Av Cph

Syn PIpA
Syn TaxD1-C
Fd RcaE
Syn RcaE
Syn TaxD1-N
Syn Cph2-C
Se CikA

Ma BphP1-N
Ma BphP1-C

EYLGRLLSLQVQVKEAADVAA
EFLGQMTSVEMSAKEDSEDTE
EFLGQMTSLELAAKEDSENTE
QTIGQVLSLQMSAMEALEVSR
QAIGQVLSLQMSAMEALEVSR
AMIGQLLSVKISAIVATHIQR
QIFSQVCSAIVERLEQGRIAE
ELLASVLSLQMESRESHASTR
EMFGEFFSLHMETLRSRQKLE
EHIAEVLSLQMEAKEEHAQAA
ESLGHLYAWQLHTKALHEK. .
QTIGQVLSLQESAMEALELSR
ESLGHLYAWQLHTKALHKKKE
ENLSQLFSWHLLAKEEEIAKR
RSIVKHYNMALLQSHAEERIR
DAVARTLAGRHGALQAVARAR
DAVTRALAGR!GALQAVGRAR
GMIGQVVSLLLSRLGEVENAA
EFLSQTASQLEGERARSQERD
VKIARDFSVGLLVYIASIHLK
KLQGHFITSQEEIREQNEQYA
QVYAETIAQQVLRLDNTRRSR
MTVVEAVALSHAAVERAEAMR
ELFGQMFASRLESRERRLALD
DFAAQLLSMREAMEQSSQDAS
EMFGEFFSMHLQVLKQKRRLD
EALAETCAIRMAALESFAQSQ
ELVAQVLAWQMGVMEEQAITR
ELIAQVLTWQMGVLEEAEIVR
EFLAHTLSLLMSAKEDAEQFE
ALFAEMASLQLETRLAADQLA
EMFADFFSLHFTAAHHQRRFQ

FFVGLAASTCLQKLLNSERLQ
RLIGDTASRNMERLSYASRLQ
RLIGESVSSNMERLSYTRRLS
RLVGDTASRNMERLSYASRLQ
RLVGDTASRNMERLSYASRLQ
RLIGDTVSRNMERLSYASRLQ
RLVGDTASRNMERLSYASRLQ
RMIGDSASRNMERLSYASRLQ
RNIGECASTNMERLLMRQRIE

EFFGRVVFSNHSAQEDTETFD
ALLSKEVSLAMTQSQLSRQVH
EFLGRVIFAEMSAREETEDYD
EFLGRVIFAEMSAREETEDYY
EFLGQIVSSELAHKISSSEWD
EFLGRVIFTEWSTREETEDYD
EFLGQVVFSE!SAKEETKDYD

EFLAQVFAIHVNKEVELDNQM
EFLMQAFGLQLNMELQLALQM
EFLTQVFGVQENKEAESAVLL
EFLMQAFGLQLNMELQLALQV
EFLMQAFGLQLQMELQLASQL

LQLADQMGIALAQAQLLEQET
RQLGEQLSFGHWHRAELVSALH
QQLATQVGIAMQQSELYEQVR
QSLGNQLAIAMQQSLLYERLQ
GQLTVQVGLALERSDLLAQQK
QQLADQISIALSQAQLLGRLE
KQLANQVAIAHQQSELYEQLQ
QQLTEELQTTLDRANLIQERN
MELATQVAIAMHQGELYEQLE
QHLAEHLSIAMYQAQLYGQLQ
RTNAYLAGIAMEHVQAADALK
TLLMQGMWQLMQRKQLEEALR

Karniol et al., 42

326
326
343
322
322
322
313
333
314
327
321
166
184
345
319
318
318
401
334
316
318
31
461
317
316
314
318
321
335
329
325
314

508
672
651
667
281
572
617
602
542

326
196
326
326
324
326
160

408
435
399
443
393

331
685
195
852
660
272
221
488
1090
353
467
761



Supplemental Figure 2-Page 1. Karniol et al.

BphP

Fph

plant
phy

Dr BphP
No AphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-4
EnvSeq-7
EnvSeq-12
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
Bf Phy1
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
No AphA
Np Cph1
Np Cph2
CI CphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

359
359
376
356
356
356
346
366
347
360
356
199
217
377
352
352
352
434
368
3
351
326
494
350
352
347
351
354
368
364
358
347

B
©o

533
697
676
692
306
597
646
627
566

359
359
359
357
359
193

439
466
430
474
424

* *
GLMRAGGLILRF.EGRWQTLGEVPPAPAVDALLAWEET ........
NGNSCTV[EQVIJPMPDIQVAVEWMSQNIHEE. . .
NGEYQTLERTIHOHREIEQMINWIMSQHTQEE . . . . . . .. ... ...

. IMDAVKINOfARVCF .
DiAvNITlEAlNWVCT .
MAMANINGIINTIIE .
MDAV GINT[VINI I E .
oAMTQID[EAINVLT .
.IAAMIPCD[ALVML.
AFADRQEARVIS.
MS#IPCD[IGMSTL.
D!TASDGAAIVF.
DVANRQCEMWIT.
VINIIE.
DVAESCEMINWVVT .
AFMMDALNSS[FVYYS.

. ATEFNACGLVFFR.
.MMDVVDID[EVINIFH .
.IMMDVVDIND[¢/VINT FH .
. IMDIAVGINS . AE\VVR .
. QiLDAGqAALWT.
. FMAIRVGINDSAINILT .

LiAMDHTL S G{&

TDEFGiTGA

- MIAIIMGINS[EFEYLCS .
SAMIDINGEVVVQT .

DFIPINAGVGLWI

.IADEIPSDGVGLWM.

IAINMMFDCDCGFLVI.

ML
< MAKIAFNINDFGMLS I

-MAKIAFDINDFGLLSI

- IMADIAA SINQEAFNVCE .
MADFVSINS[EA\WVCL .
- IMANIAT SINQEAFNVCEF .
MADIAT SSQEVINVCV .

.LLDLTSiQGAAVCF

.LLGLTGSQGAiICF.

. IMDIBVKCD[¢AINFLY .
. IMDAVKCD[GAINLYY .
. IMDIfVKCN[GAINFLY .

. IMDVKCD[GAINLLY .
. IMDIfVKCD[EGAINLYY .

LSI.
ADAIPIADEIGVWI.
KQVGADGAELVL.
. FADMPCD[EVGLWV .
QPLGASGAELLF.
EiMGASGLCLHS.

MAKIAFDINDFGLLST .
MAKIAFDINDFGLLST .
.LLRLVDADYGELCI.

.KGETKIMELVEQSQEALAMLEYMRMRQLTS.........co...
MAKIAFNINDFGLLST .
MAKVFDIN\DFGLLNTI.

DKQLHRY[ENCIJEPEEIRAMHKWIIQERGEP
DRQTHCYENCIJEPSDIRAMMHTWMMAGGEP

DDQVHLF[EQCIJTSEEVRAMYQWIRDTGLTRQRSKERATGLQGLG
HQRDPERD ..............

GGR.TLSIRGDFERQAGNVLQR

LGRWSCA[ELAIJPQTAVPDIMLRLADMVSEGR. . . . . . ..o oo o
DGRIVLVETTIDQAEVARMBVEWHADAR.IED. . . . . .o v v v v
PVDKYLVEKTIISEQTLTRMLDKFVIPNSEE. . ... ... ......

DKQLHRY[ENCIJEPAQIRAMHKWHAQGDGAP

AERCDLIGQTiPEAQVTALVHWLGQRDEDK ..............

PTGNYLV[EKTITEKTLARMLEKFAVNGSEQ. . . . . oot v v v v u
QYETITLESTLPIELIKEIFSKASSQGGVP. ...ttt v v
NHAFTCWGTTPSLQIIEK!RDLEAPLRSAP ..............
GNDISRHETTIZDVAALRRIRDHIESEHHDALREDAVG. ... ...
GNEISRH[ESV|IDAEALRRIREHMESEHHDALREDAVG. ... ...
LAGQELHERT|JPVDAMQKVLDSMGRPSPLE. . . . . ... ... ...

GHELLTSEQVIZPSAQLRRIAALIAAR

DDSVIRL[EDAIJATDDLALIDHWFDSQDGKG. . . v v v v v v v v v
V] QLCKAAEISILIDKKEVYKSGLTPADGDIQKEAEYVKHAIDKE ..............
GSGRSLAEELDYTLDDTLALFGASRAVISLDGRQWTAEGPLEGAPIQVPP....HQR

NGRLALA[GIGI4JDERSFAAMVRH

EPRWGSAG.............

GDDYELVENT|HSREQVEEMILWIGEREIAD . . . . . . ¢ o v v 00 v
GNNWHGHEAT|JPHDAIPRMARFVASASEGR. . . ¢ ¢ v vt v v v v u
EGQVMTAGDVPSTQRIRDLATWEDRRRKAPDA ........ PPQG
REGVITIEQTIPGPIIDQMAQLAGRSGGSE. . .. ... ...
FDGVAAFERT|ZSDDEIQAMASWMSHRESRG. . . . . . . . ... ...
GDEVATREEAPAAAPLHEMTSWMRERARPV . . . . . ... ... ...

L
HNRNAAGR ..............

.DGQFTGIEGATIYJGPAQVAAMMGWIHGVPHDG. . . . . . ..o oo oo

NGVWTAHEST)JPADALPSILHLMMTGRAGNE. . . ... ... .....

DGHLLTVGDWIPPAEVAALRAW

EGEARTI[ERLSSYIEAITHLKYMFFRGSRT. . ............

.REETKILEKIEQSQEALAMLEYMRLRKFSS..............
.MATIAFDINDYGVIAV.

GNEAKILEPLNASQEVLAVTEFMRLKKFEH..............
KGETKLMEPVEQSQEALAMLEYMRMRQLTS . . . . .. ..o vo
KGETKILEKIDQSHEALAMLEYMRMRKIKT..............
RGEVKILAKSEQSQEMLAFLEYLKVRKYNS ..............

RDETKILETLENSQESLAMLEYMRMRRIQA........... ...
QDEARAIECRLRPYREALSILAYMOSRHFTE. .. ... ..ccc00..

ENREVQD..............

DNEINLV[ETTIEINIDEVRAMMIEWADTQVTDN. . . . . . .o v 0o v o™

GEEYNLIENTIHKEEEVKYMLQW

HGKYYPL[EGVARSEVQIKDVVEW,

L
L
L
L

GEKLILV[EETEDEKAVQYMWMLQWIA
.GDHCTLIEET|ZQKAEDLVFVOQWMIKNNVEEE. . . . ... ... ....
AGNCTVV[EETIJREEDLNFAVOQWIIKNNVEEE . . . . . . . . ... ...
GDRCTVIEQTIYKEEDLNFMLOQWHKNNVREE. . . . . ... ... ...
KKNIDEE.......cc0ee.n
CEYHM.DSTG...........
LANHA.DSTG.......0...

RDNLWSLGVTPTETQIRDFIDWVLKSHG.GNTG ...........
MVANHS .DSTG. .. ........
KGKCWLVGVTPNESQVKD!VNWLVENHGDDSTG ...........

KDKIWKLETTESEFHLQEIASW,
QGKYYPL[EVTIJTDSQINDIVEW,

Karniol et al., 43



Supplemental Figure 2-Page 2. Karniol et al.

BphP

Fph

plant
phy

Dr BphP
Nc CphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-7
EnvSeq-8
EnvSeq-12
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
Bf Phy1
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
Nc CphA
Np Cph1
Np Cph2
Cl CphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

LVQTDAMGQL . WigAG .
IFATDSMATV.Y|JDA. . EKLRDVAS[ELIALSISR. .
VFHTNCHMSEL.LJJEA. . SEWKDVAS[ELMALSISK. .
VFASHHMASV .YJdPA. . AHYQQVASEVAAMSLPK. .
VYASHHMSSV.Y4PG.
VFHTDSMQRE.R|JES .
IYHTDNWPQP.SEDS.
VFHSDNMRRD .ITEL. .PELANHAGEVHAVAISQ. .
IWASNRMSTV.L|@SA. .QAYFNDVS[EVIAITPMSQHP .
TFHTDRMATT.CJ4IL. .DPHPNYA.EMIAIAVSISK. .

SIAISKIMAEE.VSEQ...CDLNGIREMYISCVSAKL. ..

VFSSHNLASV.YEPA..AEYQSVASGVEAMSLPK..
SIAINRIAANE.VSDS. .

LWHTVSIATQT.FEGI. .

* *

.ADLAPSAAGLEAISVG....EGWSECLVWLRP
. SQ.KNYILJ#PIP
. SQ.KSYLL#@IP
. PV .DNGVL|#gIP
.EAYQTLAS[EVIIAMSLPK. . .PV.DNGV I miP
.AAYRETAS[EVIAFTLPK...PV.DNAVMUNISQLASTMN|SEN
.PD.GGDCC[EVIAATIRFHRQE. . .

*
LRLEVA[G[Y.

VVRTVDGlEN
ALQTVDAlN
[VKENIN[S(ED
VKQSVQLysED

. SGWIFUPIHIYJEVHRIRQIG[EK
.IH.SHYLLUSSIPINOQ IR TVNQIAEOQ
.. .RDYLIF}@3KINVVETLDJIAED
.LF.RNYVL@IPIHVVQTIKIAED
.GYYTVURIEQKDKTIRJIACR
.PV.DNGVLWFRPEVKENIHWSGD

APLPVAGLMAEKLPKNSE ........ TIQETIA[G[EN
ALHVDAIGEV.F|JEL. .ADLAPLAA[FIFVPLMPQS. QIQQIKJA[EN
ALHVDAIGEV.F)JEL. .ADLAPLAA[FIFVPLMPQS QVQQVKJA[EN
VLSLDDVTLR.HJJEL. . PELLAAGS[EIMLLPLTSGD. HVQTITQRIGEN
PTFTDHLPTL.DPGL..AEVAQTAAGA!RVGIDG... RPRLLD|S[eD
FASTAH!AAQ.IPEA..ETFRAQASGVIALRVRLAWLSGSSLRLFWFRR WPHLVQJA D
.QYATHFITAELIYDFK . NITASGIAEGINYHALDKTS. TITEVKA[ED
LLLSERMGGR.LRLP..AELAGSFV[EGVLLPLSDQP TLRSIEQA[ER
LFRTSSMSSV.FPDA. . TAYRQKASECHMALRLSG. ... .. EPRQITQIG[ED
IYAVDRLAET.YPDL..EV.DDAVAGM!AIPISRSP. . LVRTVRJG[eD
VFATDNMAGN . YJdTA . . AAYASVAS[EIIAMRVSE. .. [VIKTVRGED
VWATHALSQA.IPEA..EIYAGTAAGMFAIPLSQVK....SDYLLFFRK IVQNLNAEN
LTVTASMTLD .DJ)3SF. .ADIRSIASELIAAPLSA...SEG. EYLLIPIHQOVRTV TJIG{eD
LFQTDRISTI.I|JEA..GAFAEVASEVIBAVPLSR...TPPRRVML|JFIIPIAVAQTVY|JA[EN
IFQTQQMSAS.F|JEA. .EVYSDIAS[ELIMAVPLGR. . .AS . TTLML|PIPIAVAQTV T|}G[e&D
FA.TDRLPNL.DPAA..QAVASQASGVLALRP....LPDQPMLIAWFRP QIEDVQJA[ED
VYHTDCHALA . Y)JPA . .KAFAGCASELMALSLSN. . . TP . HNYVL#IPIVVRVV T|YAle/M
IVATHAMTDR.IAAA..TDYAGAAA[EMMATPLSQVA. .. .GDYLLF|@IKINQVQTLN|JA{&D
ILFSHNIGDD.FKDLHFPSGFKAIA[EVMYIPLSSTT....DDCVVFYRKNQIREVH[JA[ER
VVTSQDIKID.FEDLRYPPGFQVIA[ELIMYVPLSVGG. .. .NDFIVLIIKGQVREVKAEN
LVTSQDVHRD.Fi3DMVLSTGLHVIAELMVVPLSGSG....VDFIAFLRKAQLRHVN|IA[EK
VVASQDVSED.F|EIDLRYPPGFQVVA[ELYVPLSVGG. .. .SDFIVFRPJIKGQIKEVK|YJAEN
VVTSQDIKQD.F)EIDLRYPPGFNVIA[ELIALVPLNSEG. .. .DDFIVFIJAGQITNVKJAEN
VLTSNHIVKD.FQDLNYPPGFKDIS[ELMYVPLSTDG....LDFIVFIIRGQLTEVKJGEN
VVASQDVKED.FEIDLRYPPGFQVVA[ELMYVPLSVGG. .. . NDFIVFIIKGQIKEVK{JAEN
VMTSTDIATD.F)gDLRYPPGFHATIAEMMAIVPLSVDG. .. .EDFIVF|PIKGQLRQVK|JA[EN
IFSTHNITKD.L|gKLKDSPAINSVA[IMVIPLSTGG. .. . NDFLVF@JRGQLREVRJA[EN
VFFTSSMSQI.Y|EDA. . VNFKSVAS[ELMATIPIA. .. .. R.HNFLLJGSPIYVLQ TVNEG[ED
VFYTDSHMPQV .Y|4dDA . . ERYKNVAS[ELIIATPIS. ... . Q . RNYVLI AP NV I QTVNQIGED
VFYTDSHMPQI.Y|4dDA..ESFKNVAS[ELIIATPIA. .. .. K.RTYVLIRIPIYV I QTVNQIG[ED
LFSTDSPKL.Y)JEA . .LIFKDTASELIALLRISK. .. VR.RYYIL|JIIPIAVIQTVHA[EN
VFYTDSWMPRI.Y|JDA .. EKFKNVAS[ELIIATPIS. .. .. K.RNYVLPIPIHV I QTVNQIGEN
VFSTPSWMPHL .YADA..RNFKNVAS[ELIIATKIS. ... . H.RNYILGSSIPINVIQTVNQGED

.LSTDSMHDAGF|JRA. .LSLGDSVC[EMAAVRISS. ...
.LSTDSMGDAGY|3GA . . AALGDAVC[EMAVAYITK. ...

.FTTESIMMESGY|3JDA. . SVLGESICEMAAVYISE. ...
.LSTDSMGDAGY|4JRA . . AALGDAVCEMAVACITK. ...
.LTTDSAVDAGY|3GA. . ISLGDAVCEVAAAEFSS. ...

Karniol et al., 44

. . KDMIF{ig5SHTAGEVRJIG[EA
. .RDFLF3SHTAKEIKJQIG[EA
. . KDFLF|{d3S STAKQIKJIG[EA
. .RDFLFSHTEKEIKJIG[eA
. . KDYLLISNTASATIKJQIG[EA




Supplemental Figure 2-Page 3. Karniol et al.

BphP

plant
phy

Dr BphP
No AphB
Cl CphB
PfBphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-3
EnvSeq-7
EnvSeq-8
EnvSeq-12
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
Bf Phy1
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
No AphA
Np Cph1
Np Cph2
Cl CphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

* * * * % *
....... ATPDQAKDDHMGEIHEIID TYLIJEKRGYAEPJH
IFJHKPVE .VIA.NGEIRMSIZIKENID LFKINTIYLLKSQP|Y.
IJHKPVE .LAD.DGSLRIMSIZIKENID LIYKINTIMORQSLP|Y .
IJRKPLDLENSDAGLR . ARIZIT EIQMKVEMAGISTKS
IINKPLNLDASDNTLR . [HQIZJT EIQMKVEMTGIATKS
IFAHHVSTRAAGSASHGHRIZHORIIDVIIKQEWMTGIARPS
IJEKLLTIGPS. . .GPRMTIZIGEIJEANE VHRGHSTPWS
IFTKQVG.PQG ERQQOIMEQRGYSQAN.

IINKTYDSGAL. A IKINTHQQSLPYT
IJRAKLQ.SQS. DAYTITYRGRSLPR
EAANKDVGKYV DMYLQS)JADESVE[S
BOKPL . it ittt
HHKPVETDAS. . . FEERPIBEKRVGQSLPRN
IJOLAKLEDIP. .. M2k 3D LIYQ Q THR GRARRS
IJOLAKLQDIP. ..NSRMSIZIKEIYD LYJOQ T\4RGRARRYS
IJAEHGTWNPA. . . TYTGRSLPT
IJHHAEI . TRVEGL VIYRGRS T TR
IJTKP....GGSGGV. . LARGRARP[].
IINKAIEKDKN. . ... KfJKNQS I P|S
INEKQPEITPE. . GGLKIHIZATRIYS LR EHRGRSVAFD
IJAKALG. . ... AAGQRPMZIT AP RUVIAERRGHAA PP
IJHKPVEYGPN. . . LRGRSLPFT
IJHKTVQ .ESG. . ... QLRNTSFPS
IJEKSYETGPM. . . GDRHATIZFIKEIYA IJ[KIATGRLQAQP|YS

. .LKA.VIIGDDPSDMsIZAREIHA QHQL\YEGK SEP|YS
IIDKSVT .AES. . .GR. MRIZITEHAANTHQTHGRAIAY.
IJHKPVQ .IGPR. . GRRMOTIRARYEANRISEGRDR SRPYR
IJRKPVE . I SDADGMQRMREINEIGA LIY[KIAS\YQ GRAV YR
IINKPVG. ...VDAGAPRTIJKGCASSQIS\YRLEGEPY.
NKTYDTGPL. . . GDRATHFKEES I|UKEQNYDGQS VRS
JSLA.GKIGR...... VgD GT SKA[JS
IJHEKTIQAGS. . . TYIGKSRES
IJFKE . GKEG. . . . T\YEGTCRAK
IJYEKFVREGT. . . T\{VGKCREN
IJYEKFIKEGT. . . TYIGKCRET
IINEAKFTEG. .. ... T\JL.DRCRD|}T
IJYEKFVREGT. . . T\VGKCRERN
IJYEKFIKEGT. . . T\VGKCLET

IFYEK . IKPAK. . .GQYMEIFNSENISRNTOQTIKGTSKIRN

IINHAYE . ATQEDGKIEMHIZIOEIID LYKIIWYRLQSLP[.
IINQPFE . VNKLDGNVRIACIZIREIIE LINKITWRLTSLP .
IINKAFE .VSQSEGNVRMCIEIKEINE LIYKIHTMRLTSLP|Y.
IJOESIK.AEG.DGSYTHMSIZIKEIIE QIOINTIYRLTSLPY .
IINEAFE . VSQTEGNLRIAVIZIKENYE LINKIANMMOL T SLR|Y .
IdSKAYE . MQKIDGNLRIACIZIKENYE LINKINTIYRLTSLS|Y .

KHDPDDRDD. .. .ARRMHFESEHIKAFLIHVHYKTRS L PIK
KHHPEDKDD. .. .GQRMHIAASEIJOAF LINVIYUKSRSQPIE
RHDPNDRD..... GKRMH|ZASEIIKAFMIHIWYRWK SVPYD
KHHPEDKDD. .. .GQRMN}ZBISEIOTFLIHVIYKSRCQP|IE
KHHPKDKDD....AGRMHBISEIITAFLIJVAKSRSLP|JE

Karniol et al., 45

484
490
507
488
488
504
475
493
478
487
483
300

479
490
490
565
497
479
482
470
622
480
480
478
488
483
499
496
487
478

662
830
807
825
439
727
775
760
698

489
489
489
488
489
323

569
596
559
604
555



Supplemental Figure 3. Karniol et al.

BphP

Fph

plant
phy

Dr BphP
No AphB
Cl CphB
Pf BphP
Ps BphP1
Ps BphP2
Pa BphP
Pp BphP1
Pp BphP2
EnvSeq-1
EnvSeq-2
EnvSeq-6
EnvSeq-7
EnvSeq-12
EnvSeq-9
Xc BphP
Xa BphP
Rs BphP
Kr BphP
Mm BphP
Cyh BphP
Rr BphP
Rc Ppr

RI BphP
At BphP1
At BphP2
Br BphP
Rp BphP1
Rp BphP2
Rp BphP3
Rp BphP4
Rp BphP5

Nc Phy1
Nc Phy2
Um Phy
Gz Phy
An Phy
Gm Phy
Ch Phy
Bf Phy2

Sy Cph1
No AphA
Np Cph1
Np Cph2
CI CphA
Cw Cph

Ath phyA
Ath phyB
Ath phyC
Ath phyD
Ath phyE

Ma BphP1

120
291
181
300
192
237
221
157

V'V

e }IHEAMLTADGHSG. . .. .EVLOMELYAATFEYOQEPTVLRG.QTLAALL
LSNESKizhR:Tide . . LigoddHEeVIALVLQEVDL . . ... ... TILQVENNTFNIMERHPEQLLN.QHLSCLL
LTN@EDRIgRR:Tide . . SiNMHEMIALALTEPEL. . ... TIVQVEIRNTDEIMeVAATEFIN.QPLSRLL
LANGADIHBIRF)de . . AiNoddHETL. AL TLSEPDL. . .. .SIIQIFANVETLMARPAQELIG.QPLQSLT
LANGADIHRIOF)de . . ApNodHELIAFTLKEPEL. . .. .... TILQVEANVQSVINEKVPDQLAG.QTLDCVL
LAEGARIFBIRTide . . ApNeldH (e VIALSVAGDPL. . ...CIEQVEANCAKSELESAELLG.QPLSILL
LAN[GED):pNzIViZe . . AOIYHEAMVTLRAD . G. . .. .MVLAABIENIQALEFVASPGSY.LTQEQV.
. . SiedHEFALVLDATDL. . .. .RVLQABJ ENVEHWeL.PARELIG.CHFADLV
LTN@DRIHRIQO T)de . . SiNOdJHECIMLACDASAT . . . .. ... VVLRHEIVNAPQMEVAN . DING . QKLHAVL
VENGAN|:BEzITIde . . GINOIJHEFIMFSTIA . ADG. . .. . TVLQAERISNATQLN[EEPAQNALG.QPLAQFL
LONGEDIHAMEILIE . . SVESFEYVIAVDPETK. . .. .KIQVVEIENINELFKVS...ITAGETLITEL
VNQEDK:LL[E . . KI{oJNQEFMVIVD . KAG. . ... VVTHLE ElNLEHFANVTRDNLIG.QSLWELL
FERGEDIHEYITIHE . . SINo]SYEFMIAFNYKDL. . ... ... KISIVEDWMCESVFTEP...LIG.KHFLEIL
SNIMGESIHYLSFS[. . MiNe}JHEAMVQOVD . LTG. . .. .RITHARANNIGNLIPELPEHFGK.KLPADLL
LANGADIEIRFige . . ANIJHEVIALTLSEPGL . . .. .NITIQVEANVGTLF[EHAPEALLD . QPLHRLI

MDV{EGAQ:N:ITide . . LINO}JYVEVIILVIEPADG. . . . ... . RIVQAESTAADL
PSIGEMINEAT|de . . ANOIYHEAMMTARADSG. . . . . ... RVAHARVNLGEI

.. .RIVQARITTAADLeVPMAALLG.MPYTQVL
VPMDALLG.TPYTQVL
LPAASVLG.APIGEVI
.. .RVVVAEIAlNAAGFFERPLPEVLS . SSLADLL

.. .QVSHAEJARICGAYV IPPEALLG.QIPGPLL

LON@EDQIzRR:Tie . . SINOMHEFIIIATTKETW. . ... ... EIRFCHENVIDFI[LSHKQLLG.KKITEIF

.. .RIAQVTPGIEAVA[EVVAQRLIG.EPLERVL

FSVEEQIIDIRRV[e/. . AINIWEAVLAVDPRDW. . ... TVCAAEIDNAQALMDCARPP.LG.RPLGEVL
LTN@GDRIHBNQOL[E. . SVOMIFEFMLAVS .SDW. ... .... IVIRABANLAEFEVTEANALG.RPVISLI
LDSEGAIRR:Te . . AINEHEAMLVLSAREF........ SVVQAEIDNLANYI[e. .VDLPIG.AVATEAN
LTN@DRIRR:T e . . YiNoIJHECIMIIACDNAMR. . .. .MVLRHEJENCGEL LEG.DLNG.RTAEDVL
LANGERIHOM:L A, . SiNeJHETIALAVKEPDN. . ... VVIQAEIINAAEFINTN. . SVVG.RPLRDLG
LSTEDD)xpzEN:ITide . . ANeddHEIALALA . ADM. . ... TIVAGE DNLPELTELAIGALIG.RSAADVF
LTEGDR|AR:T)de . . AN dHEYVIAFVVSETDL. . ... ... RIASVEHANVEDLWMRQPPASLLN.VPIAHYL
A

TLAGGTRTEVL){e. . ApNIHAAMLALAPADL.
LTSEDREPIHIPG..SIQPCECLLACDAQAV.

... TIVHEAAGATASLIHGAAAELLPG. TAASTAF

CAAFI[EKPPEAVIG.APIAAVL
...RITRIEEWAGAFF RET .PRVG.ELLADYF

FTTCDEEPIHIPG..AIQSYGMHVALKLVDERVAGPSRYLPRIC ENJSAFVCHYQPSELLSLDSFYQVM
LQREEDIHRN:T)de . . AVOGFELMVVIQEERD. .. .. GRFIVRFVEENSKRII[EYTPQELFRMNNFLDIF
LARGEDIHRN:TIde . AVESFECMIVVRISPD.....GEMLVRQASENSAAI MSPSYLFSLPTFLDLF
LQREEDBN:AIYe ,  AVOTFEVIfVALREEND. ... .GCFVARYVEENSVRMIeYTPKQLFQLKNFLDIL
FKAGED|HN:ITide .  AJo]SFEAMVAVREEPG. ... .EQMVVRIVEENSQDI YSPNDLFSLPTLCDIF
LQR{EED|HN:ITIde . . ANOTFEAMVALREEND. ... .GCFVARYISNENSERMIeYTPKQLFQLKNFLDIL
LQREEDIHRN:LIYe . . AVOGFELMVALRDDPD. ... .GNLQVRIVSENSKRI RTPKELFALESFTDIL
FFKGEDIp:ITide . . AIJe]OYEAMIALRYNDQ. ... .GDLMVRIAMENAFKIMKYTPEQLFSLNSFLDLL
LRQLETLAEGITAH. . LINJZHELVVVLQEPDL. . ... TISQIFARCTGT RSPEDLLG.RTLGEVF
VTSLKEA[ZS:ALS[E. . QpeldHEeVIALVLEEPGL. . . . . . . . KILQVENINTWGI INAENILQ.KKLEDLL
LISLKEAIBE:NTISS. . QiNeldHEeVIALVLEEPEL. . .. .KILQVEITNTLKVFEIAPENMLH.KKLEDLL
LTNHDRKPIHIE@..SIQPHGILLALST.QL.. ...EIVQVENNTQVYMCKAPEDLLG.RPLSYLL
VNSLKEAANIVCS . . QiNOIdHEVIALVLGEPEL. . ... ... NILQIEFSNTWSVFEILPEDVLQ.KKLEDLL
LKRLEELQIHLWE..KIQPHGVLFVLDESNL.. .. .KIVQTEISNTKQFFEIIPQEIVN.LTLDDIF
VTTTYLHHIQKGK..LIQPFGC!LALDEKTF ........ KVIAYEHENASELMTMASHAVPSVGEHPVLG
QITAYLSRIQRGE..YIQPFGCMIAVDESSF.. .. .RIIGYRJENAREMIEI TMPQSVPTLE . KPEIL
AVSTYLQKHMQRGM. . LiNOJ4FECIAIVVDEKNL. . .. .KVIAFENTQEMeLIPHTVPSMEQREALT
QITAYLSRMQRG. . YTOMJF[ECIMIIAVEESTF........ TIIGYSENAREMELMSQSVPSIEDKSEVL
HITAYLSNIQRGE..LVQPFGCLIAVEEPSF ........ RILGLEDNSSDFHELL. . SLPSTSHSGEFD

LKAGWAEEF S SEGEVLGVFTIYLRETRKPR.

. .EEELEFIRTNAYLAEIAIEHVQAADALKE. .

186
352
242
361
253
298
282
218

124
153
119
160
118

468

Karniol et al., 46



Supplemental Figure 4. Karniol et al.

B-ketothiolase BphO BphP BphR resistal?,fee-gene
D. radiodurans

Mannose-
phosphosphate Isomerse

_ wsisiagce __ BphP  Bph
K. radiotolerans

ORF BphP1 TF

M. acetivorans —<:———m—
ORF BphP BphR HK
EnvSeq-1

BphO"BphP"

EnvSeq-9

BphO BphP o Kbp_

EnvSeq-12

Karniol et al., 47



