Supplementary Data for “Bacterial Pleckstrin Homology Domains: a Prokaryotic

Origin for the PH Domain”

FIGURE LEGENDS

Fig. S1. C* superimposition of monomers in the asu PHb1(sl) (a), PHb1(sa) (b) and PHb2 (c).
The first monomer in each panel was colored from blue to red from N-terminus to C-terminus.
(d) Superimposition of all PHb domains (PHb1(sl): blue, PHb1(sa): red, PHb2: cyan), shown in

stereo view.
Fig. S2. Crystal packing environments of PHb1(sl) (a), PHb1(sa) (b) and PHb2 (c).

Fig. S3. Electrostatic potentials of PHb1(sl) monomer (a), pentamer (b), and PHb2 dodecamer ()
mapped to their protein surfaces. The color is scaled from -5 to 5kT for oligomeric assemblies

(blue, positive; red, negative electrostatic potential), and -3 to 3 kT for the PHb1(sl) monomer.

Fig. S4. Multiple sequence alignments of uncharacterized families that are likely to possess a
PHb-like fold. Alignments show the UniProt accession number followed by the start and end
coordinate of the domain in the sequence. For each alignment a secondary structure prediction is
shown based on a JPred3 ' prediction of the first sequence in the alignment (extended (E), helical
(H) and other (-) types of secondary structure). Coloring of conservation has been carried out with the
CHROMA software > (Conserved aliphatic residues are shown in bold black fonts with yellow
background, residues with large side chains are shown in bold purple fonts with light yellow
background, polar residues in blue text, and residue with small side chains are shown in green
fonts). (a) Alignment of family DUF304. (b) Alignment of Family DUF1200. (c) Alignment of
family DUF2244.
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Table S1. Data collection and phasing statistics for PHb1(sl)

Structure (PDB ID) S. loihica PHb1 (3dcx)

Beamline SSRL BL 11-1

Space group P2,2,2,

Unit cell parameters a=61.07 A b=75.32 A ¢=139.40 A

Data collection 3dcx-infl 3dcx-rem 3dcex-peak
Wavelength (A) 0.9793 0.9184 0.9787
Resolution range (A) 29.83-2.00 29.26-2.00 29.26-2.12
Number of observations 177,704 177,123 149,911
Number of unique reflections 43,831 43,614 37,021
Completeness(%) * 99.1(97.9)° 99.2(97.8) 99.3(98.2)
Mean I/ (I) * 13.9(2.3) 13.6(2.2) 14.7(2.7)
Rgymon I (%) * 6.7(68.4)" 7.4(71.0) 7.6(58.3)
Highest resolution shell 2.11-2.00 2.11-2.00 2.23-2.12
Phasing

Resolution (A) 30-2.0

Number of Se sites 16

Mean FOM 0.32

# Statistics for the highest resolution shell in parentheses.
Ryym=ZiiZ |L(hkD)-<I(hkI)>|/ZpqZ;1(hkl)

Table S2. Data collection and phasing statistics for PHb1(sa)

Structure (PDB ID) S. amazonesis PHb1 (3hsa)

Beamline SSRL 9-2

Space group P2,2:2,

Unit cell parameters a=33.23 A b=129.49 A c=138.73 A a=33.01 A b=129.63 A c=138.96 A
Data collection 3hsa-peak 3hsa-infl ~ 3hsa-rem 3hsa-peak
Wavelength (A) 0.9792 0.9793 0.9184 0.9792
Resolution range (A) 47.4-2.0 43.6-2.7 47.4-2.7 43.6-2.7
Number of observations 150,785 61,112 61,189 61,111
Number of unique reflections 41,702 17,022 17,004 17,030
Completeness(%) * 98.9(98.6)  98.4(94.3) 98.4(94.3) 98.4(94.3)
Mean I/c (I) * 12.1(2.6) 13.0(3.2) 13.6(3.3) 16.1(4.1)
Reymon I (%) * 8.8 (49.3) 9.1(42.0) 8.6(41.6) 7.2(32.6)
Highest resolution shell 2.10-2.0 2.84-2.7 2.84-2.7 2.84-2.7
Phasing

Resolution (A) 47.4-2.7

Number of Se sites 14

Mean FOM 0.37

# Statistics for the highest resolution shell in parentheses.

Reym=ZmiZi [Li(hk)-<I(hkl)>|/ZpqZ;1i(hkl)
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Table S3. Data collection and phasing statistics for PHb2

Structure (PDB ID) PHb2 (3b77)

Beamline ALS 8.2.2

Space group P4

Unit cell parameters a=150.99 A b=150.99 A ¢=76.20 A

Data collection 3b77-infl 3b77-rem 3b77-peak
Wavelength (A) 0.9799 1.000 0.9795
Resolution range (A) 47.73-2.42 47.73-2.47 47.73-2.56
Number of observations 245,189 230,496 207,778
Number of unique reflections 65,459 61,521 55,605
Completeness(%) * 99.7(99.8) 99.7(99.9) 99.8(99.8)
Mean I/ (I) * 10.6(1.9) 13.9(2.1) 10.4(2.0)
Rgymon I (%) * 8.1(76.1) 7.1(70.4) 9.2(73.2)
Highest resolution shell 2.55-2.42 2.60-2.47 2.70-2.56
Phasing

Resolution (A) 44-2.42

Number of Se sites 20

Mean FOM 0.27

* Statistics for the highest resolution shell in parentheses.
Ryym=ZiiZ |L(hkD)-<I(hkI)>|/ZpqZ;1(hkl)
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Table S4. Structural comparisons between monomers of PHb1(sl) pentamer

RMSD 3dcx-B 3dcx-C 3dcx-D 3dcx-E
3dcx-A 2.72 A (113) 1.50 (115) 2.24 (113) 1.70 (103)
3dcx-B 3.16 (113) 1.76 (113) 0.96 (103)
3dcex-C 2.55(113) 1.80 (103)
3dex-D 1.03 (103)
3dcx-E

*Number of aligned C* atoms in parenthesis.

Table S5. Structural comparisons between monomers of PHb1(sa) pentamer

RMSD 3hsa-B 3hsa-C 3hsa-D 3hsa-E
3hsa-A 3.62 (124)* 1.46 (112) 2.48 (113) 1.91 (111)
3hsa-B 2.03 (112) 2.24 (113) 1.94 (111)
3hsa-C 2.31(112) 2.17 (111)
3hsa-D 2.00 (111)
3hsa-E

*Number of aligned C* atoms in parenthesis.

Table S6. Structural comparisons between monomers of PHb1(sa) and PHb1(sl)

RMSD 3dcx-A 3dcx-B 3dcx-C 3dcx-D 3dcx-E

3hsa-A 3.29 (116)* 2.15(113) 3.62 (115) 2.20 (113) 1.38 (103)
3hsa-B 3.80 (116) 1.72 (113) 3.65 (115) 1.74 (113) 0.97 (103)
3hsa-C 2.69 (111) 1.45 (111) 3.06 (111) 1.53 (111) 1.32 (102)
3hsa-D 2.14 (112) 2.36 (112) 2.62 (112) 2.02 (112) 1.63 (103)
3hsa-E 2.14 (110) 2.49 (110) 2.39 (110) 2.00 (110) 1.20 (101)

"Number of aligned C* atoms in parenthesis.

Table S7. Structural comparisons between PHb2-PH domain and monomers of

PHb1(sa)/PHb1(sl)

RMSD 3dex-A 3dcx-B 3dex-C 3dcx-D 3dcx-E

3b77-A 3.0(111)° 3.35 (105) 3.08 (108) 3.10 (107) 2.94 (97)
3hsa-A 3hsa-B 3hsa-C 3hsa-D 3hsa-E

3b77-A 3.12 (110) 3.38 (108) 3.27 (107) 3.00 (106) 2.75 (102)

*Number of aligned C* atoms in parenthesis.
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Fig. S4
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Secondary Struct.

AONKK3_1_75-160
Q5HECS_1_63-143
AOM124_1_402-482
A3CWW6_1_68-152
ASN1P5_1_58-140
Q721T2_1_399-484
ABCG36_1_169-250
Q2S4T2_1_276-363
Q8XM54_1_452-535
Q5KZA4_1_390-472
AOY0J7_1_79-160
Q73CA2_1_384-464
AONAV6_1_80-166
A4ILFO_1_378-461
QOTSV7_1_307-394
AOJUF8_1_82-161
A7GLR9_1_265-351
AAC2S8_1_256-345
A7B794_1_64-144
ABG2U2_1_82-163
A7BOU4_1_402-484
B4RX55_1_450-530
AOQQTO_1_64-149
Q8L2A0_1_48-129
026822_1_86-166
Q3BNL4_1_405-490
A7A966_1_18-101
A7GLR9_1_62-145
AGPLN6_1_81-162
Q26E06_1_268-354
Q1VZX2_1_419-499
QORP62_1_82-163
B1YH17_1_231-317

—--EEEEEEEEEE----EEEEEEEE-EEEEEEEEE---EEEEEEE--HHHH---EEEEEEEEE———————— EEEEE-————- HHHH-HHHH-H--
ALFRY IFFAYRFDEN-SLTIDS V-FVRHHEHIPFENKIQT IQHKQWFFLQPFGLESLS IETAGHND-GKAEAILPV---1PLKIS-NFIE-KLN
QIVGIMNTRYWIEDN-YFILTT] I -FNKKRKELNIKRIQSVDMTQGVVNQI IGGVDLQIKTP--——-- SDGIVLSV---1SKKQG-EYLE-RYI
QLLYYRSLRLSFSEE-FILKNSEV-WEKKQQYLE IWKLQAVSMSQPLWYRKKNLVNL IFHSA-—--—- GGDVRFEL---1DRNKA-ESLM-DYV

IPLYHESIVYRLTVT-EVTWRREV-WFRQTGIVPYNRITNVDIVQGPLMRFFSFSAVRVQTAGYS--AQAQAEIVL---NGIADP-KDLQ-ETI
QFLAWRKNFFIVKTN-SIYHEE[ I -FSIKKIEIPLDRINTIDISQKLLERIFKVATIKIDTGDTN--KDSELKFT----LDKDKT-ETLK--NI
GVASYRATGV-FTDKHTLLVQSRP IFSKLTHI IRKER I QGLSLRQS IWMEKGGSRHLNVWLKSGS--TSAEAYVRY---INQDLA-IKVY-NWY
WWLQTRFRSVTVTSK-RTLYTQ |1 -FSKQTSEVQHDDVRNMQVNQSFFDRLVGVGHIAISSS—---- GQDDME IDV---RGLKSP-QRVI-DI I
HVARYYNFRLWLDGD-KLRKRH L-FTVTEGT IPLDKVQAL I LRTNPFMRAFGWYELKVQTIGL(4)QGHRVIAPF---AGAERI -LELA-RQV
SILKGRNINLKIEEN-KVHAVTE G-FFRT IHILKGKD I QAVGENTNP IQEKNNIGK IV IDYYSE---NSEE IKLPY---MNKNYV-EVLL-NSS
GIRRFQIAGWSLSSK-QLALRSEW-FRQTTTY ILKRHVQSLETSATWWQKRKRLAT ISIAVMP----LGTRVRVVD---VDEADA-ASVY-RWL
ASIKLQGVA--MRQH-DIAFKKE 1 - TWRRVTILPLARVQH I EITHRGP I ERKLGLASLKLYSAGG---MSADLQVSG---LTHTDC-KNMR-QFV

AYARYTSSGYMIRDNQLVMVYR" --LAKYTG IMRRRHVQAVGYSQSYFQKKDELCTAVVSVA-——-—--- GHPYKVKH---MQKEDA-LCIY-NWY
AYVTYRTSEYGVTDK-RVIMKKEW-TRRNSLEIFLRRLEGVDVNQTVTGRILGYGTLV ISGMGGSRDYYTNVPQPL---MFRKYV-QRQV-DLL
RIREYRHTAFRLEDT-HVQLRS  A-FTVETLVTKRAKLLELQFERSLLQRMFGVMSVKLTNR----- AHPVHVTTL---LDIDSSLQPLITSWF
YFIKYYNFTLLKEGE-NIKIKY} F-FSTKEFSFKENS IKL IKLKSNPLRQLLKRYEINVVIKGY (4)KEQI IMYPI---GNDKEV-QNI I -REF
RVLRWHATQYVLTSR-RITARY} M-LRRRDIQIPLAHVHHIGVSQSLWQRILRSGNISLDTG----- QGADAVI----- PDVPEA-VRFR-NFV

TFFTYKNFKVQRSTF-GIDISY} L- IDKKEVSIAKHD IRAVE IVQPWIYRLFGYSKIHLQLI-G(4)KSKIVLIPS---1QSSEV-SSLF-KKY
VLLRHFNLRVYLKDN-ALEIYQ L-ITKKSIVLKKDKVQHITISHNP IKKKLGISF I TFKQAVS (4)KKQDK I IKI---VGCKKEQIATITNLL

PYFRYNRYRYSINEE-CIDIRE Y-LFVKRNIVPIERLHKLEISKGPIDQIFHVAKVTVTTA-————- GGDVTLRF---LEEEKA-EKIA-ENL
TYVTHVSTKYKVTGR-RIETEH V- ISKSVDSLELWRVLDVKYNQSLLDRVLGNGKITLIST----- DQSDPNLEL---HGLPNH-RELF-EKL
DPLVYKRRAFGLTDA-VFAIRD| F-FNLRFSTIPLTRIQSVSLHQGP IQRWRRVASVRAALVP----GPVASMAEH---VEVGRS-LELW-AQL
LTLRWWRWG ISYDNK-YVY IRS| R-1GIDYQCFEPHKVQQV IVKQSVFMKRRKLAT IKFVLA------ SGAVTVPF---LPEQYV-FTLA-NNV
GLARWFTTTYRIEPN-EVQLRT] V-LQRKVLAVPRNR IRSVSTDARLLHRVMGLTVLR I STGQEAK-GDAEFALDA---VEAGQV-PRLR-AIL
RYLVIHSIRYEITTE-RIRFHR} V-LNRKMDETELYRVRDYSIRRPFHLLIFHLATLHIDTK----- DVRHSTIDM---1GIRNA-EQVL-TML
DVISWRNRRY 1 1 TDQ-RVMVEE[ V-LWKRRYY INHRK1VDVSFSQSITERLLDSADLEIHGG------ HEGTNI1L---RDAPSP-SKIE-YHI

AQRQVQRMAYAVDAR-YVAVRG| W-WKRWWRLAELDKLQALQLQRSPLDRLSGTATLWLDTVGASA-TGPALRLRF---VPLAQA-QALQ-AQL
CRTPFTFTVYALTDK-ELSVKTE I-LNENFNLIKLFRIVDISVERTFLQRIFGMST IVLDTRDQ---SSGNGVVAL---KNVLNG-FEVR-KVL
SFLIWKNNVFIFYED-1LSVRE] V-WSKEYSDIHYTKVKSISIDRTFVKRILNVSNVNIETVGG---DT1QIVVSN---KKLSY I-KSIL-NRH

TILLRKNQFYTISTQ-SITSEG] V-LIRFNHTLRRNQIQSVSYTQTLIQQLLGCGNIVVSTA----- ASSRGGI I1L---TNIDHV-QEIY-KAI
SINKFYDFKMELRDE-HLEVRM[|L-LNKKEIKIPLSKIQILEFHSNPLRKILDFKTARIYQA-Q(4)QISSVEVPA---CHAHIQ-AQLQ-YLI
SILKVKKSSIGINPT-FINVRNE(S-IETIHKLIEITHKLQSVKLRRNIFQQYNGHADLILETA-————- SGSLNIEY---LKVEEA-RKIL-NYL
KVADWQFDHLMITDK-RLLKVS| 1 -FFRKVQTMPLSKITDLTYNRDPLGRLLGYGEFVVESA----- GQDQALSKI---QFLPRP-DRLY-LTL
FVLRYGSFRATRDKQ-RMTIGY| |L-LNRTEIVFHQDKVQALVIEESWIKRRLKRAHLSLHI I---SASGEEEKLLLHPFIRTSEI-DDFL-SRF

Page S8 of 10



(b)

| Secondary struct. —EEEE——E——EEEEEE ————— EE E-——-- EEEEE-———————- HHHH----EEEEE--————-—- EEEEE---HHHHHHHHHHHH-

P37523 2 60-136
A6T2Q0_1_61-134
Q5WGJI5_1_65-143
Q5WLL6_1_65-138
Q6HLV3_1_52-125
Q8A2X0_1_53-129
Q9K9B1_1_42-116
A6KZD8_1_54-130
A5W148_1_64-136
Q8ELH5_1_56-129
A4BZG7_1_58-133
QO9KEX6_1_65-138
Q67SW8_1_62-135
A7UYW5_1_53-129
Q813R4_1_53-128
Q5WMO7_1_64-139
Q8ETDO_1_64-141
A7AHO2_1_54-129
A4ASP1_1_60-135
ABKZD7_1_56-123
A4CQ29_1_54-128
ABEQ87_1_59-133
A4ANC2_1_53-127
A3J6N6_1_59-136
Q64WH9_1_55-123
Q5WDR5_1_61-138
Q8EQJ6_1_52-125
ABCHZ7_1_57-130
Q7USX7_1_65-137
ABCKW3_1_69-152
Q8CV26_1_61-135

TR TL--EASRLVQ PEKWT-1PLAD| IKNITPSNNPLS---SPALSLDRLR|[EYG----NRNA-LMISZKDKEQSLLD IEAAR

IKFVL--TEEHELIKG -PFKRK-ITLYPN [ IKVVPTTDRFTG-YQISSSDKGIELRYKT-ANATRT- 1K1 LZKDKLK[E I SELRKRC

TGUTL--SGSREKIVY[ -PIRKT-IDIHDIRT IRSKIDPF I ---DPALSMDKIE[JNYG----QFET-1S1SZKRKDE|z1 SKLLEKN

TKY1V--GEETITIRS[ -FVKKH-IFIRD[JKQISNTKNP 1A-—-AYALSFDRLE[]VYG----AHQT-E I I SZKDKEQ[Z I NHVKNKN

TV)(TV-STDG RFMRKKV IPIAE ' TAIRKYHSMKF---GKFSVTNYVL| [EYG----- NGKFASV KERE[EVEL IKKRM

TYDRI——DGDVECC I PFRWS- IPIQDHRSIEKRKNLLS———GPSLSLDRLTHLYG———VGYDI—IVIsE%KEDVELQLLLDKN
E

STNTL-TADG RFYKGKTIPLTD [ TDVELKRSSGF---GGIMPSKYVL HYE----- KKNLLSL KPEE[Z INALVKRL

L——KEHHiIIKAI—LIKHQ IPYEN|IDKVVQKKKLWSG- FRLIGSRHAITHYYQ———GGWGH AVISiQKSEEiIHKLKEKN
S

1K TL——TADT LVKN -FSTQS-ISLED

THITPTSSTLS---AAALSLDRIE RYE————GGSI——VISPKDKDRFYHAIQERV
TR RI——DNNT RISY] -PMKWS-ININE| [KSIRKTTNLFV---GPCLSVHRLE| HYG————NYKV—IQISPKRMQLFIKEIQKIN
TS)KI1--ENNEFIYRS| -FLRGK-1GIPN KE I LKEKTMWSG-1KPALARNGL I} [KFN----KYDE-1Y IAZENNNEL I SDLLKVN
TG{TV--TED IEY||-PFKKK-VEIET||ESIRETKNPF I -—--DPALSMNKLQLYYG----NSRH- 1Al S|HQEKEH|FKKQLVKRN
TGJIAV--TENE[SVIRSA-FLTWR-IPL RRVRPTRSPLT---SPALSMDRLEVRTN----KGSA-PLISZRNRSEZLALLRERC
TTHTV-TPDGK LSF RFSRSKE I LMKD| [ TSVERASSMQV---GRFAVMRYVLVKYG----- EGKCVVLLHVKEEE=IRLLEERR
SHINI--TESS F1FHTE-1PFED]| RHVKYSGKKLH---SKKWTRQQLE| IHYN----LFDSVTTFV5#LEEEK S I SLLKENC
TK LKPDSRTIVVVF -FYKKT-ININT] INAMRCTKDFFA---SPALSSNKIE| [EYS----HSNL-IRISZKEKQLZIEQVKKIN
LCJ{1F--FYDY[BLVKS |-FFRFH- IKYSQMTK I EATSNFL 1G-TRAMMATNG I V|]YYS---SG I TGELKLS[ZDDQDAELK 1 LQERA
TWYK I -TADGHE1AHCS I FPEKK- 1P I SE[ISAVEVTVMPVS---SYALSLDRLI[JYKG----- DTQWLL I SEHVNKQDEVKLLKKHN
TN EL——HKDGFIYRS -PINGK-ISIDR| [YEIVKGRTLWMG-SRPATAKKGL I} IKYD----AYNE-1Y I SEKTNEKSIEKILELN
TI}{1V-KDNG EIKP --WGNR-1CVDG| [RKVSYN-------- PNAIGMQKVK|[EHA-———-- QGFVMINEDKPLEEVEALREID
IREL--REET®"HVHGSFLVKLH-IPVRE |RSIRRSYNPLA---SPAGSLKRLAVRYG----DSGM-TL I SZKDEADZ I STLKALN
TRIKI--LGTEEQITCFPFYDKK-VAIDS| [KKVAFSRS IMS---SPAPSLDRIE| [FFN----TYDS-V1 I SEKDKEQSMDHLKQIN
TY (V1 --DGKT[EKVKS FIVNKS-FEINR [ IKISETNNP I S---APAASLDRLE| [KLD----SKRS-VI I SEKLKHESIEELKKIN
TFUKI--ENTCHEHWKS -PFYGE- IDIQK NKIEYHKG I IV(4)KPALSHIGI I[JTYN----KYDD-1Y I SEZEKQEEZIATLQRLN

CKY{1V-KQNGD[EQ I VND-FFRQK-RTFSHTDVTYT---—--—- RHALGMQK I K \RHA=———-- TGFVMID[EHQSPREL IKALQKTN
ITEL--KEEGLFVQA -LISRF-YSYESMTALEPMGSPFSGKERIVGSSQGFN |KHN----GPKGEVKVSEZERMEEZEKQELLKRA
TG/RI--DNDKILIYY] -PVKQT-VKIKD [EVIFKTKFPLT---SPALSFDRMQ| |[KSG----KYDI-VTISHEEKESELQQLMDIN

INYLCNQN

TCHIF--KEQKELIRY! -PFRWR-ILIKD |KSIRKVKSPFT---SPALAVNRLE| YYQ----KYEV-VQIS[ZQDQD
CR}{TL--LDDAESIRCE -LICYQ-VAYAD|ITEAIPSSTWIS---GPAMSLKRV IVRTA----KRDH-- I LSZEERERZ I EELMDRV
TYJEI--NDRVERIVAL -PIRYT-1EIER IKSVRPSRNPLS---SPALSLDRLE[JTYS(10)SWNT- 1L I SZKNKER|Z1 DELLKVN

TGYQI--VNDIVKVKAL -PFKKT- INTQE[INK I SKRKSVWT---AAALATDRLV[IQYG----KYNLD I LVSZRNESD[5 1 KLLLSKK
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| Secondary Struct.

A3SQM8_1_77-159
Q2NYF1_1_75-150
Q2K411_1_76-158
Q2J311_1_78-160
A4AAPT_1_72-154
ABXSB1_1_70-148
A4GJIGY_1_73-153
A7IFT4_1_85-167
Q168L9_1_76-158
Q60AH5_1_74-156
QOCOK4_1_71-152
Q7W345_1_81-163
A3RSA3_1_84-162
A3UINO_1_88-169
ALVTB4_1_93-172
Q9A236_1_68-149
A2SKP6_1_95-173
QOBPC5_1_89-170
A4BQS4_1_74-156
A4SZC5_1_63-141
AOP3P2_1_83-165
A3NFM1_1_145-225
A1B3D8_1_80-159
A5G1G0_1_85-166
A3VQB4_1_95-176
A3VHI7_1_90-172
ABF2F8_1_72-154
Q2YZX7_1_124-204
ABGLS2_1_97-175
A7HZ34_1_77-158
Q3J6Q7_1_74-156
B7L1X4_1_84-166
Q28SZ7_1_86-168
A1TT19_1_80-163
Q2SMB1_1_74-155
A3JQ23_ 1 _89-171
Q3SLX6_1_78-159

-———-EEEEEEE----EEEEEE--——- EEEEE----EEEEEEE-——————- EEEEEE---EEEEE----

RSGETREELCIDPERAVL IRSNPDGREQRWQANSYWVEAR I YPKGGP-VPQY I TLRGEGREVELGAF
RSGEREEAIRVGEAVVEVFPSG--HAPPAFQAHPHWVRLCMERDD------ RVLLVSSGKQIEIGSF
RAGRVREQVTVSRTDVSVRKFAPSGRMVEHHFNPFWARFLVRRHQE I -GILSMHIFGEGRRTD I GSF
ARGRATEE I SMTPSELRVRRTSPRGQVAEWVLNPLWVRLEKIVHAEF-GIEQLYLVSSGRRVSVASF
WKLEYRHV I TLDD-SVVSIDKGHYAPKRRWRFKRDQVALA I TPEKHPWEGPGLSVHGNEETVRVGEF
RHAVDYERIRLFP-HRLVIERMSAERLTQIELNPRWVRVEPGASPRD----P I TLVSRGESVVVGQH
KWSSKREK I FISQ-DKVTIEKG IHKADYRWEEFRTFTSFHVTKD INK--VLKLSFRSKGEDVEVGAF
RSARAREHILVTPSVIEVRREPARGRRT ITRLNPFWTRLTREDDEDH-GTLDVALVSGPRTVPVGRF
KARNIVEVLTLNDEEARL IRTEPTGATREWDCNRYWTT I TKYEKDGP-1PHYVTLKGMGREVE I GAF
RQSAVREVITVTD-ADVMLERGIRGPDETYRFRRAWLGVSLDGPAAAGHPSRLCLKRHGRKIEIGRF
ROQQEETRVTVTARAICLHHKDAKGREKRAELPSAFARVELEEPAGP--ASWLR IEHGKTAWI I GRF
RHARDGED I ELRADGTLVVEVHDGERVSRHVFDRGRARYV IRHRAWSA-ADESLWLHCGRRQVRLARY!
LHTSDHER IELDD-DALVIEQVFANQRVRHVFNPRWVRVELGEPLRE----QVALCSSGRVVRVGRF
RDGRRMES IKITREEIRVIRRFPTGHLIQFVLPSAWTRV IVEGEGEP--DVQTRLTAMGKSL IVGSW
LHAADGEQ I SFSPEGQLAIEVVRGLDTRHYRMNPAWAHLERGGPRKD----RLWLCCSPLRVEVATQ
RAARRVER IQVTAEAVTVSREDEKGARTVWTSPTAFTRVGVEQPGEH--EVRVRLMIHRKRLTLARA

- ~HHHHHHHHHHHH- -
SEPERARLITELTTAL
GPAERVELAMTLKRLL
NPDDRESFAKAFRGAL
GAEEKASFANALTAAL
NRDDCLSLMALLRKEL
AQYRRAQFARELRASL
NEDDKNVLKEEVSNI I
GPDQKAALATDLSRAL
SEEERVALYDELQRAW
\VESEREALYRELKKEL
TPPERSDFAKALRQAL
DRRRTCAFETDIRQAL
DPAGRRRLADELSRCL
SPRERESLADAIRDAL
GAGEKRRVERELKQAL
GPDQRLEFGAALQDAI

RHAADREL I TLLP-GRLVVEHLNGGR IERAEFVPDWVRVEPRDDDRS----L IELSGQGRV IAVGRYVRPELRRALAEEFRTAL
RAVRQTEIVTLSGTGPGIAHIDARGRSRHMKIRPGWLRLRLEECPGR--VPQL I LSSRDGEFELARS“GEDEKRALAETL QDAL
QRAYDTEVVHVSE-SKVE I DKGRRRPERHWSFDRLWSEV I LAGPGHPWYPTRLAVRSRGEQVELGRFSADEERARVAGELRRW I
RHALDCET IEIDG-TRLIVKKFIGYKET I YEFNSRWAKIEPP IAGSK----TFHI IQSNLRVELGQF IRHEQQMAL IAS IRPHL
HSARTFEEVVVSRHEIAIRKVGPGKKYQEYRFNPFWVRLTVDRIEDE-GVVKVTLQSRGEKVDLGNF NPDDRTSFAGAMANAL
RHAVDYDCVALTE-QRLEVIQCDGAQLRRYDWNPLWVAVDLDAAHAR--DPT IR IRHGSETALVGRHVTLARRRHVARELNAAL
GTAR--EVMLLDRDRLILTRSDPGRPDRIWQTNPYWVRLALRQN-GP-VEDYLVLTDGKREVELGAFSAPEERMALRNDLARRL
RGAKASEV IVLTDEALT ITRTTPGGRRSEVRLEAGWLRVDVEEQAGT-N-P1VSVANREARQIVGMA[EGDAERRDFADALKAALI
AQGRRHERL ILTDDALWV IRVLPSGHETRWKLTPAFVRIDIARP IEH--DSQLCLRECGKTLV I GSFHAPKERGEVAEALERVL
RDGEILEELTIWTDRMHLSRTGPRRQHAEWDANPHWVSVQVHKDGGP-VKHYLTLKGNGREVE I GSF“SEDERPLLREELERAL
RRCQRREVLTFAP-EL IRLEKGLTRKEQEWELPRRHTRVWQDMPRHPWTPPKLHLQFRGEE ISLAPFENIDDTEELVAILERHG
RRTDVIETVEISP-RDITVHRRELGREETKVFPAYWAHVDFSGSPTQ--NGTLE IRSHGEAIE I GRFASASEKDRTAWKLNDVL
RHAADYEMIELQP-NQLTLVMADGTKLTQLEWSPQWAKLSYNGKYKA----PLLFSHKGQQVKIGKFIAEKDKSALHRELKAAL
KAARAHETVQLTDDELLVRRVDAKGRARAFAFQPYWVRLALRKEPDE--TTHLHLLSHGRQLEVAAAESPPERESFMHALEAAL
RRAQHCEN I TIGQ-EEIEIFRGRETTGETWKFHRYWARVR IELPPYAWHMSRL I I GSHGHEVE I GVFESEEERLRLAKELQAVC
RRGRSFEEVAISPLEVFLAR IDPRGVRREWRFNPLWTKLSRIDDDEF-GLRTLTLTSRREHVVVARDASPDERAIVADGLTRAL
RDMDLYEDVM IWDDL IRVERHERRHALRDWEANPYWVRMVLHAKGGP-VPNYLTLQGGPREVELGAFATPLERVELKQLLDRNL
RHALDGDL I VLLDNGELE I CCLRGAQEQHYRFPAAWCRVECVPGRHRAERSGLC I ACGRHR TALGAWGSPRRADRLAGE I RAAA
KRCASQEVILITP-LEVCIEKGMAQPERTWTFPRWYTR I ILVEGGRN-GHICVMIACKGEEVE I GAWSAEGDRKAL IATLRSLV
LDGQLREVLHIWEDRITLTHIPRKGTAAFWQANPYWVKLVKHDTGGR-VPEYLTLEGSGKIVELGAFAPEERRELY I'YLNRAL
ERKDDYERLT IDG-DRVVLEWRSRKREGRRELNRQWTRVRCTCAAPG-RNCRVGVCCYGRETLVGQY SDEARLRLAATLRSKL
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