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GTGTATATGAGCTATTCGIT

K E V R E N E
GTATTCTTCGAGCATGACAA
VF F EH DK
TATTTCCGTATCGACCGOCG
Y FRI DRR
AACGGTGTTCAAACCGATTT
N G V T D L
ATCCGTGATATTACCAATGC
I R DI T NA
AATGATGAAATTACAGAAGA
N D E I T EE
GATGAGACTGCCGGCCGECA
DETAGRDAQ
AGCTACGATTTGT CCCGOGT
S YDL S RV
GCTGCCGAAAAAGGCGGTTA
A A E K GGY
CGAGTACGTTCGGTAGGCGA
R V R S V G E
TTGATTAATGCAAAACCTGT

ALGPGG.HL
ATCAACTCATTGTCCGTTTA
I NS L S VY
GGCOGCTATGTGATTGCACA
GRY VI AQ
TATATGGACGT GGCAACOGG
Y MDV ATG
TGCTTGOGTCCTGAAAAACC
CLRPETKSFP
GTTGTGATTOGTGTCCATGA

K A G DV L Q
TACGAAGACTCGATTCTGAT
Y ED S I L
CGCGATATTCCGAACTTGTIC
R DI P N L S
GAAACCCAACTGACGCCGGA
E T QL TPE
CAAGTCTTCACTCGTGAAGG
QV F TRE G
TTCGACCGTATCGAACGTAT
F DRI ERM
TTCGATATCOGT CTGACCGA

Q GDELQFP
CGCATTCTGOCAGTGGAAGA
R1 L PV ETD
GGTTGGGECAGCAAAAGGTAT
G WA A K G I

TTGGACAGCCTGACAGATGA
L DSLTDE
TTGGCTTACCCAAGCGAAGA
L AYPSETD
GTGATGCACTATCTGAAACT
VMHYL KL

CGTTTCGGTGAGATGGAGET
RF GEMEV
GTCAAAGGCGAACACAAAAT
V KGEHK.I

TACCGAGAAAAAACGTATCC
TEKZKRI R
TGACAAACGTACCGATGACG
DKRTDTDG
TATTCCOGAATGTCAGTTGC
I P ECQL R
AGTGTATATGGGOGAAATTC
VYMGETI P
AGGTAAGACGCACTCTTCCG

AGGCCTGACCCGTTTGGATG
G L TRL DV
GTTGTTGGCCAAATTTGATA

A ARV A I
AGGTOGTATGAAATTTAATA
GRMEKTFNT
TGTCCTGAGOGTCGAAGATA
VLISVED
GCTGACTGAAAACCAATTCC
L TENGO QEFR
TTCTGCOGCTATTAAAGAAT
S A A I
GACCOGOGAACGT GCOGGCT
TRERAGF
TGOGOGCACCAATGATTACG
ARTNDY G
GGOGAATGOCGATTTGGATT
A NADLTUDS
CCAGGTGGTATCCGT TGCGG
QV YV SVAA
GATGGTCGGTACCGGTATCG
MV GT G I

CATGCCTTACATGGCGGACG
M P Y MADG
CGGCGAGCGTATCGACCGTA
G ERI DRWM
AGAAATCATCGAATTGGCTT
E Il I E L AS
TCCTGAGGT TGAGAAACTGG
P EV E K L G
GCACCACTTGGTTGACGAAA
H HL V DE K
TTGGGCATTGGAAGCATACG
WAL EAYG
CGATGCCOGGTATGCCCGAGT
D AGMPE S

GTAAGAGTTTTGCAAAGCGG GAAAATGTTTTGGAAGTTCC TTTCTTGCTAGCAACCCAAA TTGATTCTTATGCGAAGTTT

K S FAKR
GTCTGCAGGCAGCATTTAAT
L QAAFN
GOGGAATCACTTATGCAGCC
GI T Y AA
CGTTGATGACCCOGAGOGGT
L MT P S G
GCAAATTGTTATTCTCOGCC
KL LFSA
TTTTGTTGAAGGCTTTGGEC
L LKALG
GOGAAACT GCCAAGGT CGAT
E T AKV D
TAGAACOGGAAAGCCTGCTG

ACOGTATGATGCGTCOGGEEC
RMMRP G
CGOGCACATACGAACAAAAA
RTYEQK
TTGTCGOCTCGATTGOGACT
VASI AT
GCAGOGGTTTGGOCCGTGTG
S GLARYV
TCTTCGGCTCCAGCCAATTG
FGSSOQL
TOGAGGTACGGGACGT GCAT
EV RDV H
GTTTCTTGGAAACGCCTTAC
FLET®PY
CAGATGGCAATCTGATTGGC
DGNLI G
CATCCCTGATTCOGTTCTTG
S LI P F L
AGOGTTCOCGTTGCOGTTGAC
RSV AV D
AAGTGGGTGTCGATATTTAC
VGV DI Y
ATGEOGOGTCCACCGATTTG
GASTODL
ATGATCGTTACACTTCGATT
DRYTS|I
TGGACGAATCOGGTATCGTT
DESGI V
TCTTCGGCGAAAAAGOGTCT
F GEKAS
CCCAATCCATTATCGATTCC
QS 1 I DS
ATGGTGGTCOGATGAAGCTG
G GP MK L
TGGAACTGATTAAAGTGAGC
E LI KVS
AAGTTTTTATCGCCATCAAA
V F I Al K
GOOGTCOGGTAGACATOGTA

AAY TL Q
CCTTCAACGTATTGGTTAAA
F NV L VK

E NV L EV P
TCTA CCCGATTGTGAG
S I F P I V S

F L L ATNAQ
CCATAACGGT TATGCGCGAT
H N GY AR L

DS Y A KF
TGGAGTTTGTGCATTACACA
E FV HYT

CCCTTGOGOGCGOGTATCCG TTTGGTGATTTTGGATAAGG AAGCATCTAAACCGACGGTA

PLRARIR
TCTTTTGTGATTAACGGCAC
S FVI NGT
CGCATCATTCCCTACCGTGG
R1 1 PYRG
TACAACAATGAGCAAATCTT
Y NNE QI L
ATCTTGGATAAAGAAGGCAA

ACGACCCTTTACATCAATGA
TTLYI! NE
GAACCGOCCACCGAAGAGGC
EPPTETEA
CTGTCCGAAGCCCAACAAAA
L SEAQQN
TTGGTCGAGTTGOGTAACGG
LVELR RNSG

L v I L DKE
AGAGCGTGTGATTGICTCCC
E RV I VS
TTCATGGTTGGATTTTGAAT
S WL DF E F
GGATATTTTCTACGACAAAG
DI F Y DK E
TGTATTGGI TGOCAAAGGTA
VL VA K G K
TCTGATTGATTCGGAAACCG
LI DS ET G
GTTGGATCAGGGTGCTTATA
L DQGAY.
AGTCGAGCAATTGTTTAACC
VE QL F NR
CTCTTGGTACGECCGOCTGC
S WY G R L L
CCATGGTGAAGTTGACGATA
H G E V D D I

A S K P TV
AGTTGCACCGT TCGCOCGEC
L HR S P G
TTGATCCGAAAGATTTGCTG
D P KDL L
AAACGTTCTATTTGICTTCA
T F Y L S S
AGCGTATTACT GCGAAAAAT
R 1 T A K N
GOGAGGTATTGECTTCTGCC
E VL AS A
TCTCCAATACCTTGCGCACG
S NT L RT
GCTTGTTCTTCAGTGAAGAC
L FF S ED
TGAACGAAACGT TTGCCGGT
N ETF A G
TCGATCACTTGGGCAACCGC
D HL GNR

GAACGTGCTGTAAAAGAACG TTTGAATCAGGCGGAATCAG AAAACTTGATGOCGCACGAT

E R AV KER
AGTCAGTTTATGGATCAGAC

CGCOGCGT TATCGACGGCAA
R RV I D G K
GATTTGGTTACCTGTCGTGA
DLV TTCRE
GAACATGATGACGCGAACCG
E HDDANR
TCTGCTACTGCAATCGTTGC
S AT A I VA
AACTTGGTTAAATTTACCCG
N L VKFTR
GGCGAATTGGCTTTGEGTCA
G EL AL GAQ
CACATTGAGGAATTGAATGT
H1 E E L NV
TACATCGGTGCAGAAGTAGA
Yl G A E V E
GACGTAAAAGATACTTCACT
DV KDT S L
GAGTTGAAACGCTACCGTTT
E L KRYRL
GCTAAAGGCAGCGAAATTAC

TCTTTCGCTTCTCCTGTATT
S FASPVF

L NQATESE
CAACCCCTTGTCTGAAGTAA
NPLSEVT
ATGTCOGATTGAAACGCCTG
CPI ETPE
AGTAACCGAGGAAATCGATT
VTEEI DY
AAAAGGCGAAACCATTATGG
K GET I MA
CGCATTGATGGGTGCCAACA
ALMGANM
COGOCGAGBOGECGTGGTCG
RR GGV VE
TTCCAACCAGT CTACCAATA
S NQSTN.I
AAATATGACCATCGCCTTCA
NMT I AFM
CGTTGCCOGOGATACCAAGC
VARDT KL
AGCOGGOGATGTGTTGGTAG
AGDVLV G
GOGTATGOCTACCGGTATGA
RMPTGMS
GGATTTGAACGACCAATTGC
DL NDG QLR
TACOGAATATTTGGCGGGTC
TEYLAGHIL
AGCGGACGAGT TATACGAAA
ADETL Y E I
CAAAATGGCGGECOBOCACG
K MAGRHG
TTCOCGTATGAACATCGGTC
S RMNI G Q
CTTGAACAGACTCTACAACG
L NRLYNG
CGACGGTGCGAAAGAGTCTG
D GAKTESE

N L MP HD

AAGGTCCGAACATCGGTTTG
G P NI GL
ACTTGTCTGOCATCGAAGAA
L SAI EE
CAACGCCOGACCGOGTCCAA
TPDRV Q
TGCAACGT CAGGCAGTGOCT
QR QAVP
AGTATGT CGAT GCCAACOGT
Y VD ANR
TCAATCAGCGT CCTGOCGTC

TGGGTGCGGAAGACATTACC
GAEDI T
GCAAAGTAACGCCTAAAGGC
K Vv T P K G
GOGGTACGGTTATCGACGTT
G T V1 DV
GTATTTTCGACAACGACGCA
I F DNDA
TGCOGAGCAGGCACGATTGG
P S R HDW
TCAAGAAGAAAAAACTGACC
K K K K L T
GTAACAAAGGCGTGGTATCG
N K GV V s
AGATTTTGGAAGITCACTTG
I L EV HL
GCAGCGGTAAGAAAGAAGAT
S G K K E D
AAATCCGOGAAATGT TGAAC
I R E ML N

CAAATCACGCTGTATGACGG CCGTTCAGGOGAAGCATTTG ATCGCAAGGTTACAGTCGGT

QI T L YDG
GGTCCATACAGTCTGGTTAC
GPYSLVT
GAGATGCTGACTGTGAAGTC
EMLTVKS
GAGATTOGTTCACTGGECTT
EIl RS L GL

RS GEATFD
CCAACAGCCTTTGGBOGGTA
Q QP L GG K
TGATGACGTGAACGGOCGTA
DDVNGRT
GGATATCGATTTGGAACGCT
DI DL ER Y

R KV T V G

CCAAAATGTACGAGAACATC
K MY E N
ACTAA
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GTGTATATGAGCTATTCGTT

M S Y S F
TTGCAGCTGGAAAATGCTTT
L QL ENAFTF
TTGGGOGAGCCTTTGTTCGA
L GEPLFD
AAAGAAGTTOGTGAAAACGA
K EV RENE
GTATTCTTCGAGCATGACAA
VFFEHTDK
TATTTCOGTATCGACOGOCG
Y FRI DRR
AACGGTGTTCAAACCGATTT
NGV QTODL
ATCOGTGATATTACCAATGC
I RDI T N A
AATGATGAAATTACAGAAGA
NDEI TEFE
GATGAGACTGOCGGCOGECA
DETAGTR RDQ
AGCTACGATTTGTCCOGOGT
S YDL SRV
GCTGOCGAAAAAGGCGGTTA
A AEKGGY
CGAGTACGT TCGGTAGGCGA
RV RSV GE
TTGATTAATGCAAAACCTGT

ALGPGG.HL
ATCAACTCATTGTCCGTTTA
I NS L S VY
GGCOGCTATGTGATTGCACA
GRY VI AQ
TATATGGACGT GGCAACOGG
Y MDV ATG
TGCTTGOGTCOCTGAAAAACC
CLRPETKSFP
GTTGTGATTCGTGTCCATGA
VVI RVHD
AAAGCOGGCGATGTTTTGCA
K AGDV L Q
TACGAAGACTCGATTCTGAT
Y ED S I L I
CGCGATATTCOGAACTTGTC
RDI PNL S
GAAACCCAACT GACGOCGGA
ETQLTPE
CAAGTCTTCACTCGT GAAGG

VFTREG
TTCGACCGTATCGAACGTAT
F DRI ERM
TTCGATATCOGTCTGACOGA
FDI RLTD
CAAGGOGACGAATTGCAACC

GDELQFP
CGCATTCTGOCAGTGGAAGA
R1 L PV ETD
GGTTGEGCAGCAAAAGGTAT
G WA A K G I
TTGGACAGCCTGACAGATGA
L DSLTDE
TTGGCTTACCCAAGCGAAGA
LAY PSETD
GTGATGCACTATCTGAAACT
VMHYL KL
CGTTTCGGTGAGATGGAGET
RF GEMEV
GTCAAAGGCGAACACAAAAT
V KGEHK.I

TACCGAGAAAAAACGTATCC
TEKKRI R
TGACAAACGTACCGATGACG
DKRTDTDG
TATTCCOGAATGTCAGTTGC
I P ECQL R
AGTGTATATGGGCGAAATTC
VYMGETI P
AGGTAAGACGCACTCTTCCG
G KTHSSG
COGT AAAATGCCGGTAACGA
RKMPVT
GGTCGCAGGCOCGTCTGAAAG
VAGRLKG
AGGCCTGACCCGTTTGGATG
G LTRLTDYV
GTTGTTGGOCAAATTTGATA
L LAKTFTD
GGOGGCGOGTGTTGCGATTT
A ARV AI Y
AGGTCGTATGAAATTTAATA
G RMEKFNT
TGTCCTGAGOGTCGAAGATA
VLSVETD
GCTGACTGAAAACCAATTCC
L TENGOQEFR
TTCTGCOGCTATTAAAGAAT
S A A I
GACCOGOGAACGT GCOGGCT
TRERAGF
TGOGOGCACCAATGATTACG
ARTNDY G
GGOGAATGOCGATTTGGATT
ANADLTUDS
CCAGGTGGTATCCGT TGCGG
QVVSVAA
GATGGTCGGTACCGGTATCG
MV GT G I

TGAAGATTTGGCOCAAGCAGT
EDLAKGQ QL
CGGCGTACAAAAAATGGTGA
GV QK MV K
CATGOCTTACATGGCGGACG

AGAAATCATCGAATTGGCTT
E Il I EL AS
TCCTGAGGTTGAGAAACTGG
P E V E KL G
GCACCACTTGGTTGACGAAA
H HL V DE K
TTGGGCATTGGAAGCATACG
WAL EAYG
CGATGCCOGGTATGCCCGAGT
D AGMPE S

GTAAGAGT TTTGCAAAGCGG GAAAATGITTTGGAAGITCC TTTCTTGCTAGCAACCCAAA

K S FAKR
GTCTGCAGGCAGCATTTAAT
L QAAFN
GOGGAATCACTTATGCAGCC
GI T Y AA
CGTTGATGACCCOGAGOGGT
LMT P S G
GCAAATTGTTATTCTCOGCC
K LLFSA
TTTTGTTGAAGGCTTTGGGEC
L LKALG
GOGAAACT GCCAAGGT CGAT
ETAKV D
TAGAACOGGAAAGCCTGCTG
EPES L L
TCAACGGCGTAAAAGAAATT
N GV K E I
ACCGTATGATGOGT COGGGEC

TCGAGGTACGGGACGT GCAT
E V R D V H
GITTCTTGGAAACGCCTTAC
F L ETPY
CAGATGGCAATCTGATTGGC
D GNLII G
CATCCCTGATTCCGITCTTG
S LI P F L
AGCGTTCCGTTGCCGTTGAC
R S V AV D
AAGTGGGTGTCGATATTTAC
V GV DI Y
ATGGCGCGTCCACCGATTTG
G A S TD L
ATGATCGTTACACTTCGATT
DRY T S I
TGGACGAATCCGGTATCGTT
DESGI V
TCTTCGGCGAAAAAGCGTCT
F G E K A S
CCCAATCCATTATCGATTCC

S |1 | DS
ATGGTGGTCCGATGAAGCTG
G G P MK L
TGGAACTGATTAAAGTGAGC
E LI K VS
AAGTTTTTATCGOCATCAAA
vV F I A1l K
GCCGTCCGGTAGACATCGTA

AAATGCACGOCCGTTCTACC
MHARST
GTGCGGCATACACGCTGCAA
AAY TL Q
CCTTCAACGTATTGGTTAAA
F NV L VK

E NV L EV P
TCTA CCCGATTGTGAG
S I F P I V S

FLLATR Q.
CCATAACGGTTATGCGCGAT
HNGY ARL

TTGATTCTTATGCGAAGTTT
DS Y A KF
TGGAGTTTGTGCATTACACA
E FV HYT

CCCTTGOGOGCGOGTATCCG TTTGGTGATTTTGGATAAGG AAGCATCTAAACCGACGGTA

P L RARI R
TCTTTTGTGATTAACGGCAC
S F VI NGT
CGCATCATTCCCTACCGTGG
R 1 I P Y R G
TACAACAATGAGCAAATCTT
Y NNE QI L
ATCTTGGATAAAGAAGGCAA

GKALAATD
ACGACCCTTTACATCAATGA
TTLYI! NE
GAACCGOCCACCGAAGAGGC
EPPTETEA
CTGTCCGAAGCCCAACAAAA
L SEAQQN
TTGGTCGAGT TGOGTAACGG
L VELR RNSG

L v I L DKE
AGAGCGTGTGATTGICTCCC
E RV I VS
TTCATGGTTGGATTTTGAAT
S WL DF E F
GGATATTTTCTACGACAAAG
DI F Y DKE
TGTATTGGTTGCCAAAGGTA
VL VA K G K
TCTGATTGATTCGGAAACCG
LI DS ET G
GTTGGATCAGGGTGCTTATA
L DQGAY.
AGTCGAGCAATTGTTTAACC

CCATGGTGAAGTTGACGATA
H G E V D D |

A S K P TV

TTGATCCGAAAGATTTGCTG
D P KDL L
AAACGTTCTATTTGTCTTCA
T F Y L S S
AGCGTATTACTGCGAAAAAT
R 1 T A K N
GOGAGGTATTGECTTCTGCC
E VL AS A
TCTCCAATACCTTGCGCACG
S NT L RT
GCTTGTTCTTCAGTGAAGAC
L FF S ED
TGAACGAAACGT TTGCCGGT
N ETF A G
TCGATCACTTGGGCAACCGC
DHL GNR

GAACGTGCTGTAAAAGAACG TTTGAATCAGGCGGAATCAG AAAACTTGATGCCGCACGAT

ERAV KER
AGTCAGTTTATGGATCAGAC
S QF MDOQT
COGACCCACTACGGOCGOGT
P THYGRYV
CGCOGCGT TATCGACGGCAA
R RV I DGK
GATTTGGTTACCTGTCGTGA
DLVTTCRE
GAACATGATGACGCGAACCG
EHDDANR
TCTGCTACTGCAATCGTTGC
S ATAI VA
AACTTGGTTAAATTTACCCG
N LV KFTR
GGCGAATTGGCTTTGGGTCA
GELALGNQ
CACATTGAGGAATTGAATGT
H1 EEL NV
TACATCGGTGCAGAAGTAGA
Y1 GAEVE
GACGTAAAAGATACTTCACT
DV KDT S L
GAGTTGAAACGCTACCGTTT
E L KRYRL
GCTAAAGGCAGCGAAATTAC
AKGSEI T
CTGCAACAAAAACGOGAAGA
L QQKREE
CGCOGTCTGCAAGCOGGCGA
RRLQAGD
CTGAACCCATTGGGOGTACC
L NPLGVEP
GCAGGCGAGTTGOGCGAGTT
A GELTREF
TCTTTCGCTTCTCCTGTATT
S FASPVEF
CAAATCACGCTGTATGACGG
QI T LYDG
GGTCCATACAGTCTGGTTAC
GPYSLVT
GAGATGCTGACTGTGAAGTC
EMLTVKS
GAGATTOGTTCACTGGECTT
EIl RSL GL

L NQATESE
CAACCCCTTGTCTGAAGTAA
NPLSEVT
ATGTCOGATTGAAACGCCTG
CPI ETPE
AGTAACCGAGGAAATCGATT
VTEEI DY
AAAAGGOGAAACCATTATGG
K GET I MA
CGCATTGATGGGTGCCAACA
ALMGANM
(COGOCGAGBOGROGTGGTCG
RR GGV V E
TTCCAACCAGTCTACCAATA
S NQSTN.I
AAATATGACCATCGCCTTCA
NMT I AFM
CGTTGCOOGOGATACCAAGC
VARDTK.L
AGCOGGOGATGTGTTGGTAG
AGDVLV G
GOGTATGOCTACCGGTATGA
RMPTGMS
GGATTTGAACGACCAATTGC
DL NDQ QLR
TACOGAATATTTGGEOGGGTC
TEYLAGIL
AGCGGACGAGT TATACGAAA
ADETL Y E I
CAAAATGGCGGECOBOCACG
K MAGRHG
TTCOCGTATGAACATCGGTC
S RMNI G Q
CTTGAACAGACTCTACAACG
LNRLYNG
CGACGGTGCGAAAGAGTCTG
D GAKTESE
COGTTCAGGOGAAGCATTTG
RS GEAF D
CCAACAGOCTTTGGGOGGTA
QQPL GG K
TGATGACGTGAACGGOCGTA
DDVNGRT
GGATATCGATTTGGAACGCT
DI DL ERY

NL MPHD
CCTATAAACGCOGOGTATCT
YK RRV S
AAGGTCCGAACATCGGTTTG
G P NI GL
ACTTGTCTGOCATCGAAGAA
L SAI EE
CAACGCCOGACCGOGTCCAA
TPDRV Q
TGCAACGTCAGGCAGTGCCT
QR QAVEP
AGTATGTCGAT GCCAACOGT
Y VDANR R
TCAATCAGCGTCCTGOCGTC
N QR P AV
TGCOGTGGAACGGTTACAAC
P WN G Y N
TGGGTGOGGAAGACATTACC
GAEDI T
GCAAAGTAACGCCTAAAGGC
KV TPKG
GOGGTACGGTTATCGACGTT
G TV I DV
GTATTTTCOGACAACGACGCA
I FDNDA
TGOOGAGCAGGCACGATTGG
P SRHDW
TCAAGAAGAAAAAACTGACC
K K K KL T
GTAACAAAGGCGTGGTATCG
N K GV V S
AGATTTTGGAAGTTCACTTG
I L EV HL
GCAGOGGTAAGAAAGAAGAT
S G K K E D
AAAATCOGCGAAATGTTGAAC
I RE ML N
ATCGCAAGGTTACAGTCGGT
RKVTVG
AAAGCTCAGTTCGGTGGCCAA
A QF GG Q
CCAAAATGTACGAGAACATC
K MY E N I

ACTAA

*
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GTGTATATGAGCTATTCGTT
M S Y S F
TTGCAGCTGGAAAATGCTTT
L QL ENAFTF
TTGGGOGAGOCTTTGTTCGA
LGEPLFD
AAAGAAGTTOGTGAAAACGA
K EV RENE
GTATTCTTCGAGCATGACAA
VFFEHTDK
TATTTCOGTATCGACOGOCG
Y FRI DRR
AACGGTGTTCAAACCGATTT
NGV QTTDL
ATCOGTGATATTACCAATGC
I RDI T N A
AATGATGAAATTACAGAAGA
NDEI TEFE
GATGAGACTGCCGGCOGRCA
DETAGTR RDQ
AGCTACGATTTGTCCOGOGT
SYDL SRV
GCTGOCGAAAAAGGCGGTTA
A AEKGGY
CGAGTACGT TCGGTAGGCGA
RV RSV GE
TTGATTAATGCAAAACCTGT
L1 NAKTPV
GCATTGGGTCOGGRECGGTTT
ALGPGGIL
ATCAACTCATTGTCCGTTTA
I NS L S VY
GGCOGCTATGTGATTGCACA
GRY VI AQ
TATATGGACGT GGCAACOGG
Y MDV ATG
TGCTTGOGTOCTGAAAAACC
CLRPETKSFP
GTTGTGATTCGTGTCCATGA
VVI RVHD
AAAGCOGGCGATGTTTTGCA
K A GDV L
TACGAAGACTCGATTCTGAT
Y ED S I L I
CGCGATATTOCGAACTTGTC
RDI PNL S
GAAACCCAACT GACGOCGGA
ETQLTPE
CAAGTCTTCACTCGT GAAGG
QVFTREG
TTCGACCGTATCGAACGTAT
F DRI ERM
TTCGATATCOGTCTGACOGA
FDI RLTD
CAAGGOGACGAATTGCAACC
QGDELQFP
CGCATTCTGOCAGTGGAAGA

G WA A K G I
TTGGACAGCCTGACAGATGA
L DS L TDE
TTGGCTTACCCAAGCGAAGA
L AY P S E D
GTGATGCACTATCTGAAACT

V K G E H K

TACCGAGAAAAAACGTATCC
T E K K R I R
TGACAAACGTACCGATGACG
D KRTDDG
TATTCCCGAATGTCAGTTGC
I P ECOQLR
AGTGTATATGGGCGAAATTC
VY MGEI P
AGGTAAGACGCACTCTTCCG
G K T H S S G
CCGTAAAATGCCGGTAACGA

V AGR L K G

G L TRL DV

A ARV A
AGGTCGTATGAAATTTAATA
G RMEKFNT
TGTCCTGAGOGTCGAAGATA
VLSVETD
GCTGACTGAAAACCAATTCC
L TENGOQEFR
TTCTGCOGCTATTAAAGAAT
S AAIl KEF
GACCOGOGAACGT GCOGGCT
TRERAGF
TGOGOGCACCAATGATTACG
ARTNDY G
GGOGAATGOCGATTTGGATT
ANADLTUDS
CCAGGTGGTATCOGT TGCGG
QVVSVAA
GATGGTCGGTACCGGTATCG
MV GTGI E
CGACGAAGOGACT GCOGECG
DEATAGE

AGAAATCATCGAATTGGCTT
E Il I EL AS
TCCTGAGGTTGAGAAACTGG

H HL V DE K
TTGGGCATTGGAAGCATACG
WAL EAY G
CGATGCCGGTATGOCCGAGT
DAGMPES

GTAAGAGTTTTGCAAAGCGG GAAAATGITTTGGAAGITCC TTTCTTGCTAGCAACCCAAA

K S FAKR
GTCTGCAGGCAGCATTTAAT
L QAAFN
GOGGAATCACTTATGCAGCC

L MT P S G
GCAAATTGITATTCTCOGCC
K L L F S A
TTTTGTTGAAGECTTTGGGEC
L L KALG
GCGAAACT GCCAAGGT CGAT
E T A KV D

TCTTCGGCTCCAGCCAATTG
FGSSOQL
TOGAGGTACGGGACGTGCAT
EV RDV H
GTTTCTTGGAAACGCCTTAC
FLETPY
CAGATGGCAATCTGATTGGC
DGNLI G
CATCOCTGATTCOGTTCTTG
s LI PF L
AGOGTTCCGTTGCOGTTGAC
RSV AV D
AAGTGGGTGTCGATATTTAC
VGVDI Y
ATGEOGOGTCCACCGATTTG
GASTODL
ATGATCGTTACACTTCGATT
DRYTS|I
TGGACGAATCOGGTATCGTT
DESGI V
TCTTCGGCGAAAAAGOGTCT
F GEKA S
COCAATCCATTATCGATTCC
QS 1 I DS
ATGGTGGTCOGATGAAGCTG
G GP MK L
TGGAACTGATTAAAGTGAGC
ELI KV S
AAGTTTTTATCGCCATCAAA
VFEFI ALl K
GCOGTCOGGTAGACATCOGTA

F ND S K T
AAATGCACGCCCGTTCTACC
M HARST
GTGCGGCATACACGCTGCAA

A AY T L
CCTTCAACGTATTGGTTAAA
F NV L VK

E NV L EV P
TCTA CCCGATTGTGAG
s 1 F P 1 VS

FLLATR Q.
CCATAACGGTTATGCGCGAT
HNGYARL

TTGATTCTTATGCGAAGTTT
DS Y A KF
TGGAGTTTGTGCATTACACA
E FV HYT

CCCTTGCGCOGCGOGTATCCG TTTGGTGATTTTGGATAAGG AAGCATCTAAACCGACGGTA

PLRARI R
TCTTTTGTGATTAACGGCAC
SFVI NGT
CGCATCATTCCCTACCGTGG
R1 1 PYRG
TACAACAATGAGCAAATCTT
Y NNE QI L
ATCTTGGATAAAGAAGGCAA
I L DKEGN
GGCAAAGCATTGGCTGOCGA
G KALAAD
ACGACCCTTTACATCAATGA
TTLY Il NE
GAACCGOCCACCGAAGAGGC
EPPTETEA
CTGTCCGAAGCCCAACAAAA
L SEAQQN
TTGGTCGAGT TGOGTAACGG
L VELR RNSG

L VI LDKE
AGAGCGTGTGATTGTCTCCC
ERV I VS

TTCATGGTTGGATTTTGAAT
S WL DFEF
GGATATTTTCTACGACAAAG
DI FYDKE
TGTATTGGTTGCCAAAGGTA
VLIVAEKGK
TCTGATTGATTCGGAAACCG
LI DSETG
GTTGGATCAGGGTGCTTATA
L DQGAY I
AGTOGAGCAATTGTTTAACC
VEQLFNR R
CTCTTGGTACGECOGBOCTGC
S WY GRL L
CCATGGTGAAGTTGACGATA
HGEV DD

A 'S K P TV
AGTTGCACCGT TCGCOCGEC
L HR S P G
TTGATCCGAAAGATTTGCTG
D P KDL L
AAACGTTCTATTTGTCTTCA
T F Y L S S
AGCGTATTACT GCGAAAAAT
R 1 T A K N
GOGAGGTATTGECTTCTGCC
E VL ASA
TCTCCAATACCTTGCGCACG
S NT L RT
GCTTGTTCTTCAGTGAAGAC
L FF S ED

GAACGTGCTGTAAAAGAACG TTTGAATCAGGCGGAATCAG AAAACTTGATGCCGCACGAT

ERAV KER
AGTCAGTTTATGGATCAGAC
S QF MDOQT
(COGACCCACTACGGOCGCGT
P THYGR RV
CGCOGCGT TATCGACGGCAA
R RV I DG K
GATTTGGTTACCTGTCGTGA
DLVTTCRE
GAACATGATGACGCGAACCG
EHDDANR
TCTGCTACTGCAATCGTTGC
S ATAI VA
AACTTGGTTAAATTTACCCG
N LV KFTR
GGCGAATTGGCTTTGGGTCA
GELALG

CACATTGAGGAATTGAATGT
H1 EE L NV
TACATCGGTGCAGAAGTAGA
Y1 GAEVE
GACGTAAAAGATACTTCACT
DV KDT S L

R R L QA G D

A G EL REF
TCTTTCGCTTCTCCTGTATT
S FASPVF
CAAATCACGCTGTATGACGG
Q1l T L Y DG
GGTCCATACAGTCTGGTTAC
G P Y SL VT
GAGATGCTGACTGTGAAGTC
E ML TV K S
GAGATTCGTTCACTGGGCTT
El RS L G L

L NQATESE
CAACCCCTTGTCTGAAGTAA
NPLSEVT
ATGTCOGATTGAAACGCCTG
CPI ETPE
AGTAACCGAGGAAATCGATT
VTEEI DY
AAAAGGOGAAACCATTATGG
K GET I MA
CGCATTGATGGGTGCCAACA
ALMGANM
COGOCGAGBOGREOGTGGTCG
RR GGV V E
TTCCAACCAGTCTACCAATA
S NQSTN.I
AAATATGACCATCGCCTTCA
NMT I AFM
CGTTGCCOGOGATACCAAGC
VARDTK.L
AGCOGGCGATGTGTTGGTAG
AGDV LV G
GOGTATGOCTACCGGTATGA
RMPTGMS
GGATTTGAACGACCAATTGC
DL NDQ QLR
TACOGAATATTTGGEOGGGTC
TEYLAGHL
AGCGGACGAGT TATACGAAA
ADETL Y E I
CAAAATGGCGGEOOGOCACG
K MA GRHG
TTCOCGTATGAACATOGGTC
S RMNI G Q
CTTGAACAGACTCTACAACG
LNRLYNG
CGACGGTGCGAAAGAGTCTG
D GAKTESE
COGTTCAGGOGAAGCATTTG

Q QP L GG K
TGATGACGT GAACGGOCGTA
DDVNGRT
GGATATCGATTTGGAACGCT
DI DL ERY

NL MPHD
COOGT AAACGCOGOGTATCT
R KRRV S
AAGGTCCGAACATCGGTTTG
G P NI GL
ACTTGTCTGOCATCGAAGAA
L SAI EE
CAACGCCOGACCGOGTCCAA
TPDRV Q
TGCAACGTCAGGCAGTGCCT
QR QAVP
AGTATGTCGAT GCCAACOGT
Y VDANR R
TCAATCAGCGTCCTGOCGTC

TGGGTGCGGAAGACATTACC
G AEDI T
GCAAAGTAACGCCTAAAGEC
K VvV T P K G
GCGGTACGGITATCGACGTT

GTAACAAAGGCGTGGTATCG
N K GV VS
AGATTTTGGAAGTTCACTTG
I L EV HL
GCAGOGGTAAGAAAGAAGAT
S G K K E D
AAATCOGCGAAATGTTGAAC
I RE ML N
ATCGCAAGGTTACAGTCGGT
RKVTVG
AAAGCTCAGTTCGGTGGCCAA
A QF GG Q
CCAAAATGTACGAGAACATC
K MY E N I

ACTAA

*



S549F RifR mutant strain

i,

121

241

361

481

601

721

841

961

1081

1201

1321

1441

1561

1681

1801

1921

2041

2161

2281

2401

2521

2641

2761

2881

3001

3121

3241

3361

3481

3601

3721

3841

3961

4081

GTGTATATGAGCTATTCGTT
M S Y S F
TTGCAGCTGGAAAATGCTTT
L QL ENAFTF
TTGGGOGAGOCTTTGTTCGA
LGEPLFD
AAAGAAGTTOGTGAAAACGA
K EV RENE
GTATTCTTCGAGCATGACAA
VFFEHTDK
TATTTCOGTATCGACOGOCG
Y FRI DRR
AACGGTGTTCAAACCGATTT
NGV QTTDL
ATCOGTGATATTACCAATGC
I RDI T N A
AATGATGAAATTACAGAAGA
NDEI TEFE
GATGAGACTGCCGGCOGRCA
DETAGTR RDQ
AGCTACGATTTGTCCOGOGT
SYDL SRV
GCTGOCGAAAAAGGCGGTTA
A AEKGGY
CGAGTACGT TCGGTAGGCGA
RV RSV GE
TTGATTAATGCAAAACCTGT
L1 NAKTPV
GCATTGGGTCOGRECGGTTT
ALGPGGIL
ATCAACTCATTGTCCGTTTA
I NS L S VY
GGCOGCTATGTGATTGCACA
GRY VI AQ
TATATGGACGT GGCAACOGG
Y MDV ATG
TGCTTGOGTOCTGAAAAACC
CLRPETKSFP
GTTGTGATTCGTGTCCATGA
VVI RVHD
AAAGCCGGCGATGTTTTGCA
K A GDV L
TACGAAGACTCGATTCTGAT
Y ED S I L I
CGCGATATTOCGAACTTGTC
RDI PNL S
GAAACCCAACT GACGOCGGA
ETQLTPE
CAAGTCTTCACTCGT GAAGG
QVFTREG
TTCGACCGTATCGAACGTAT
F DRI ERM
TTCGATATCOGTCTGACOGA
FDI RLTD
CAAGGOGACGAATTGCAACC
QGDELQFP
CGCATTCTGOCAGTGGAAGA

G WA A K G I
TTGGACAGCCTGACAGATGA
L DS L TDE
TTGGCTTACCCAAGCGAAGA
L AY P S E D
GTGATGCACTATCTGAAACT
V MH Y L KL
CGTTTCGGT GAGATGGAGGT
R F G EME V
GTCAAAGGCGAACACAAAAT
V K G E H K

TACCGAGAAAAAACGTATCC
T E K K R I R
TGACAAACGTACCGATGACG
D KRTDDG
TATTCCCGAATGTCAGTTGC
I P ECOQLR
AGTGTATATGGGCGAAATTC
VY MGEI P
AGGTAAGACGCACTCTTCCG
G K T H S S G
CCGTAAAATGCCGGTAACGA

V AGR L K G

G L TRL DV

A ARV A
AGGTCGTATGAAATTTAATA
G RMEKFNT
TGTCCTGAGOGTCGAAGATA
VLSVETD
GCTGACTGAAAACCAATTCC
L TENGOQEFR
TTCTGCOGCTATTAAAGAAT
S AAIl KEF
GACCOGOGAACGT GCOGGCT
TRERAGF
TGOGOGCACCAATGATTACG
ARTNDY G
GGOGAATGOCGATTTGGATT
ANADLTUDS
CCAGGTGGTATCOGT TGCGG
QVVSVAA
GATGGTCGGTACCGGTATCG
MV GTGI E
CGACGAAGOGACT GCOGECG
DEATAGE

AGAAATCATCGAATTGGCTT
E Il I EL AS
TCCTGAGGTTGAGAAACTGG

H HL V DE K
TTGGGCATTGGAAGCATACG
WAL EAY G
CGATGCCGGTATGOCCGAGT
DAGMPES

GTAAGAGTTTTGCAAAGCGG GAAAATGITTTGGAAGITCC TTTCTTGCTAGCAACCCAAA

K S FAKR
GTCTGCAGGCAGCATTTAAT
L QAAFN
GOGGAATCACTTATGCAGCC

L MT P S G
GCAAATTGITATTCTCOGCC
K L L F S A
TTTTGTTGAAGECTTTGGGEC
L L KALG
GCGAAACT GCCAAGGT CGAT
E T A KV D

TCTTCGGCTCCAGCCAATTG
FGSSOQL
TOGAGGTACGGGACGTGCAT
EV RDV H
GTTTCTTGGAAACGCCTTAC
FLETPY
CAGATGGCAATCTGATTGGC
DGNLI G
CATCOCTGATTCOGTTCTTG
s LI P F L
AGOGTTCCGTTGCOGTTGAC
RSV AV D
AAGTGGGTGTCGATATTTAC
VGV DI Y
ATGGEOGOGTCCACCGATTTG
GASTODL
ATGATCGTTACACTTCGATT
DRYT S I
TGGACGAATCOGGTATCGTT
DESGI V
TCTTCGGCGAAAAAGOGTCT
F GEKA S
COCAATCCATTATCGATTCC
QS 1 I DS
ATGGTGGTCOGATGAAGCTG
G GP MK L
TGGAACTGATTAAAGTGAGC
ELI KV S
AAGTTTTTATCGCCATCAAA
VFEFI Al K
GCOGTCOGGTAGACATCOGTA

F ND S K T
AAATGCACGCCCGTTCTACC
M HARST
GTGCGGCATACACGCTGCAA

A AY T L
CCTTCAACGTATTGGTTAAA
F NV L VK

E NV L EV P
TCTA CCCGATTGTGAG
s 1 F P 1 VS

FLLATR Q.
CCATAACGGTTATGCGCGAT
HNGYARL

TTGATTCTTATGCGAAGTTT
DS Y A KF
TGGAGTTTGTGCATTACACA
E F V HYT

CCCTTGCGCOGCGOGTATCCG TTTGGTGATTTTGGATAAGG AAGCATCTAAACCGACGGTA

PLRARI R
TCTTTTGTGATTAACGGCAC
SFVI NGT
CGCATCATTCCCTACCGTGG
R1 1 PYRG
TACAACAATGAGCAAATCTT
Y NNE QI L
ATCTTGGATAAAGAAGGCAA
I L DKEGN
GGCAAAGCATTGGCTGOCGA
G KALAAD
ACGACCCTTTACATCAATGA
TTLY Il NE
GAACCGOCCACCGAAGAGGC
EPPTTETEA
CTGTCCGAAGCCCAACAAAA
L SEAQQN
TTGGTCGAGT TGOGTAACGG
L VELR RNSG

L VI LDKE
AGAGCGTGTGATTGTCTCCC
ERVI VS Q
TTCATGGTTGGATTTTGAAT
S WL DFEF
GGATATTTTCTACGACAAAG
DI FYDKE
TGTATTGGTTGCCAAAGGTA
VLIVAEKGK
TCTGATTGATTCGGAAACCG
LI DSETG
GTTGGATCAGGGTGCTTATA
L DQGAY I
AGTCOGAGCAATTGTTTAACC
VEQLFNR R
CTCTTGGTACGECOGBOCTGC
S WY GRL L
CCATGGTGAAGTTGACGATA
HGEV DD

A 'S K P TV
AGTTGCACCGT TCGCOCGEC
L HR S P G
TTGATCCGAAAGATTTGCTG
D P KDL L
AAACGTTCTATTTGTCTTCA
T F Y L S S
AGCGTATTACT GCGAAAAAT
R 1 T A K N
GOGAGGTATTGECTTCTGCC
E VL ASA
TCTCCAATACCTTGCGCACG
S NT L RT
GCTTGTTCTTCAGTGAAGAC
L FF S ED

GAACGTGCTGTAAAAGAACG TTTGAATCAGGCGGAATCAG AAAACTTGATGCCGCACGAT

ERAV KER
AGTCAGTTTATGGATCAGAC
S QF MDOQT
COGACCCACTACGGOCGCGT
P THYGRYV
CGCOGCGT TATCGACGGCAA
R RV I DG K
GATTTGGTTACCTGTCGTGA
DLVTTCRE
GAACATGATGACGCGAACCG
EHDDANR
TCTGCTACTGCAATCGTTGC
S ATAI VA
AACTTGGTTAAATTTACCCG
N LV KFTR
GGCGAATTGGCTTTGGGTCA
GELALG

CACATTGAGGAATTGAATGT
H1 EE L NV
TACATCGGTGCAGAAGTAGA
Y1 GAEVE
GACGTAAAAGATACTTCACT
DV KDT S L

R R L QA G D

A G EL REF
TCTTTCGCTTCTCCTGTATT
S FASPVF
CAAATCACGCTGTATGACGG
Q1l T L Y DG
GGTCCATACAGTCTGGTTAC
G P Y SL VT
GAGATGCTGACTGTGAAGTC
E ML TV KS
GAGATTCGTTCACTGGGCTT
El RS L G L

L NQAESE
CAACCCCTTGTTTGAAGTAA
NPLFEEVT
ATGTCCGATTGAAACGCCTG
cCPI ETPE
AGTAACCGAGGAAATCGATT
VTEEI DY
AAAAGGCGAAACCATTATGG
K GETI MA
CGCATTGATGGGTGCCAACA
ALMGANM
COGOCGAGBOGGCGTGGTCG
RR GGV VE
TTCCAACCAGTCTACCAATA
S NQSTN.I
AAATATGACCATCGCCTTCA
NMTI AFM
CGTTGOCCGOGATACCAAGC
VARDTKIL
AGCOGGCGATGTGTTGGTAG
AGDV L VG
GOGTATGCCTACCGGTATGA
RMPTGMS
GGATTTGAACGACCAATTGC
DL NDG QLR
TACCGAATATTTGEOGGGTC
TEYLAGHL
AGCGGACGAGT TATACGAAA
ADETL Y E|I
CAAAATGEOGGGCCGCCACG
K MAGRHG
TTCOCGTATGAACATCGGTC
SRMNI G Q
CTTGAACAGACTCTACAACG
LNRLYNG
CGACGGTGOGAAAGAGTCTG
DGAKTESE
COGTTCAGBOGAAGCATTTG

Q QP L GG K
TGATGACGT GAACGGOCGTA
DDVNGRT
GGATATCGATTTGGAACGCT
DI DL ERY

NL MPHD
COCATAAACGCCGOGTATCT
H KRRV S
AAGGTCCGAACATCGGTTTG
G P NI GL
ACTTGTCTGOCATCGAAGAA
L SAI EE
CAACGCCOGACCGOGTCCAA
TPDRV Q
TGCAACGTCAGGCAGTGCCT
QR QAVEP
AGTATGTCGAT GCCAACOGT
Y VDANR R
TCAATCAGCGTCCTGOCGTC

TGGGTGCGGAAGACATTACC
G AEDI T
GCAAAGTAACGCCTAAAGEC
K v T P K G
GCGGTACGGITATCGACGTT

GTAACAAAGGCGTGGTATCG
N K GV VS
AGATTTTGGAAGTTCACTTG
I L EV HL
GCAGOGGTAAGAAAGAAGAT
S G K K E D
AAATCOGCGAAATGTTGAAC
I RE ML N
ATCGCAAGGTTACAGTCGGT
RKVTVG
AAGCTCAGTTCGGTGGCCAA
A QF GG Q
CCAAAATGTACGAGAACATC
K MY E N I

ACTAA

*

FILE S1. Nucleotide and deduced amino acid sequences of the rpoB gene from wild type
strain 93/4286 and derivative Riff mutant strains. Point mutations and corresponding amino

acidic substitutions are represented in boldfackcamresponding codons are underlined.
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FIG. S1. Evaluation of rifampicin resistant mutants fitness in competition assay. (A-C)
Survival curves of rifampicin-susceptible and rifainin-resistant strains in competition growth in
antibiotic-free GC broth at 37°C. The experimen&evperformed five times with five independent
cultures, statistical significance was examinedtiiy Student’'s t-test. Results are indicated as

means * SD. Asterisks indicate statistical sigatfice (*, P< 0.05; **, P< 0.01; ***, P< 0.001).



