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Supplementary Figure S1: Plasmid map for assay to visualize recombination activity. A | The
vectors are shown before and after SSR-mediated recombination of a 750bp fragment flanked by the
lox-sites (gray triangles). Protein coding genes are depicted as arrows, the origin of replication
(oriP15A) and the pBAD promoter are shown as rectangles. The protein coding genes include the
chloramphenicol resistance gene (cmR), the arabinose regulatory protein (araC) and the genes
encoding for the recombinase(s) or libraries of interest. Relevant restriction enzyme sites are shown
as dotted lines. B | Bacterial recombination assay. Purified plasmids containing a mixture of
recombined and non-recombined target sequences are digested to visualize the amount of recombined
vs. non-recombined plasmids in the sample. By digesting the sample with Sacl, located upstream of
the first recombinase sequence (blue) and Sbfl, located downstream of the second recombinase
sequence (orange). If non-recombined, the plasmid is cut into fragments of size 2.2kb and 5kb, if
recombined the plasmid is cut into fragments of size 2.2kb and 4.2kb. Gel indicates an example
digestion where well 1 (1) contains a digested sample of only non-recombined plasmids and well 2
(2) contains a mixture of both recombined and non-recombined plasmids. Sizes are indicated with
arrows. M = GeneRuler DNA Ladder Mix 10kb.



loxSYM loxSYM  loxSYM

araC

i N lacza lacZa <

D7L-Library

pEVO_lacZ
7.6KB

cmR
3*!\‘/‘[1 2 3 456 7 8 9101112131415
s, ) D7R-Library 15> GUSWE SOUSSSNEw
\ 023 p24
loxSYM . (""'-‘Sbﬂ 15kB = ) gy g

g ", loxF8 loxSYM LacZa ~ loxF8

loxSYM RN
LacZa 1oxF8 % ‘ayr! T P
Ndel IoxSYM  10xSYM Lacza loxF8

Supplementary Figure S2 | Blue-white library screen to identify SSR clones with desired properties.
A | Plasmid map of the employed vector. Relevant features of the vectors are shown (see Supplementary
Figure 1). The selection plasmid contains transcriptional terminators (red squares) flanked by the
symmetric sites (indicated as loxSYM) upstream of LacZa. Upon recombination of the symmetric sites,
the transcriptional terminators are excised allowing for the expression of LacZa driven by the constitutive
cat promoter (CAT). Inactive variants are removed via Ndel and Avrll digest. B | Scheme of blue-white
screen. The blue colonies contain SSR mutants that did not recombine the symmetric sites. The white
colonies are selected, containing mutants that did not recombine the symmetric sites, whereas they had
recombined the loxF8 sites. C | Example displaying 15 of the 75 amplicon products from the colony PCR.
Primers p23 and p24 were used to amplify over the target sites. The resulting amplicon contains a band
of 1.5KB if the loxSYM site is recombined and a 1.7KB product if the site is non recombined. M = 10kb
ladder (GeneRuler DNA Ladder Mix 10KB).
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Supplementary Figure S3 | Library construction, evolution and selection scheme. A | (1) D7L
recombinase (blue) and D7R recombinase (orange) with applied targeted positions indicating the original
amino acid and position (rainbow). B | Evolution and selection scheme (2) the constructed libraries are
cloned together into the target substrate vector. (3) The constructed vector is transformed into XL1-Blue
E. coli and expression of both recombinase libraries is induced. (4) The resulting recombined and non-
recombined vectors are purified from the bacteria. (5) Selection of variant pairs that have desired activity,
either active on the loxF8 site (5a) or inactive on the loxF8L and loxF8R sites (5b). (5a) Variants active
on loxF8 are selected by first digesting the sample with restriction enzymes of sites between the two full
loxFS8 sites to remove the non-active variants then selecting and evolving the active variants with an error-
prone PCR. Primers bind upstream of the recombinase variants (p1) and downstream of the loxF8 site



(p4). The active variants are then carried on through the next cycle. (5b) Selection for variants inactive on
the loxF8L or loxF8R sites are isolated via PCR with a primer that binds upstream of the recombinase
pair (pl) and between the two full lox sites. C | Plasmid maps for SLiDE strategy to evolve obligate D7
recombinases. Relevant features of the vectors are shown (see Supplementary Figure 1). Selection scheme
for substrate-linked directed evolution to screen for recombinase pairs that recombine loxF8.The variants
that are not active on the loxF8 target site are removed from the library by digesting the purified plasmid
with Ndel/Avrll, linearizing any plasmid that has not undergone recombination. The active variants are
then amplified with primers pl and p3 By PCR to carry the variants to the next cycle of evolution. D |
Selection scheme to remove variants capable of recombining the symmetric sites loxF8L or loxF8R
(indicated as loxSYM with blue triangles). The variants are amplified with primer pl and p4 that binds
between the symmetric sites, amplifying only those SSRs that did not recombine the target site. SSRs
without activity were preferentially amplified by PCR to bring them to the next cycle of evolution.
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Supplementary Figure S4 | Gating strategy to evaluate recombination efficiencies of SSRs for the
HEK?293T reporter cell line. A | Schematic presentation of mRNA expression constructs and the reporter
HEK?293T cell line. Employed mRNAs with indicated features (5’cap and polyA tail) expressing a nuclear
localization signal (NLS) fused to the recombinase and the tagBFP mRNA are shown. The stable reporter
cell line harbours two loxP sites (gray triangles) that flank a puromycin selection gene (puro). Once
successfully excised by recombination, mCherry is expressed from the SFFV promoter (arrow). B | Single
cells were gated out for live and dead cells. The live cells were gated for BFP+ and mCherry+ cells. C |
FACS plots of representative mRNA transfected HEK293T reporter cell line where BFP fluorescence
indicates the cells transfected and mCherry fluorescence indicates the gated BFP+ cells with a
recombination event.
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Supplementary Figure S5 | MD-based structural analysis of Cre/loxP and the investigated

mutants.
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Supplementary Figure S5 | MD-based structural analysis of Cre/loxP and the investigated mutants.
A | The top of the panel shows the DNA loxP sequence with top (TS) and bottom (BS) strands labelled,
and the bases in the spacer region numbered at the bottom. The graph shows a summary of the
intermolecular hydrogen bond (H-bond) and van der Waals (vdW) interactions established by the catalytic
residue Y324 with the DNA in the last 100 ns of MD simulations for Cre wild type and the studied
mutants. Interactions are shown in percentage of occupancy (i.e. appearance) with the following color
code (summarized in the explanatory caption box at the top left): in orange the appearance (in %
occupancy) of H-bond between Y324 and T3’phosphate from TS, in green the appearance of vdW
interactions between Y324 and A4’phosphate from TS, in violet the appearance of H-bond between Y325
and C3 phosphate in BS, and in yellow the appearance of H-bond between Y325 and G4 phosphate in BS.
The green check mark or red cross at the left of the enzyme names indicate if it is active or inactive,
respectively. B | Intermolecular hydrogen bond and van der Waals contacts profile obtained from the
analysis of the last 100 ns of MD simulations for Cre™. The DNA is represented schematically with
phosphates as circles and bases with the corresponding one-letter code. Enzyme residues establishing
contacts with the DNA are listed in orange and blue for the active (A) and inactive (I) monomer,
respectively. Bold is used to highlight residues forming H-bond, underlined and bold is used for van der
Waals contacts, and residues involved in H-bond and van der Waals contacts simultaneously are
highlighted in bold with an asterisk. Phosphate groups involved in Y324 recognition are highlighted with
ared circle in the DNA scheme. C | Left panel: details of the superimposition of the MD-refined structures
(taken from last 50 ns of simulation) of wild type Cre/loxP and mutant CreX201RA-K20IRM/1ox P [n the wild
type complex, Cre active (A) monomer is shown in orange, inactive (I) in blue and the DNA in dark gray,
whereas for the mutant, the active monomer is shown in ochre, the inactive in gray-blue and the DNA in
light gray. For clarity, cartoon representations are shown with transparency and side chains of relevant
residues are in balls and sticks and labelled. Intermolecular H-bonds are depicted with dashed lines (ochre
and light gray for the active and inactive monomers, respectively). Right panel: intermolecular hydrogen
bond and van der Waals contacts profile from last 100 ns of MD simulations of Cre®20!R(A-K20IRD 1 |
Left panel: details of the superimposition of the MD-refined structures (taken from last 50 ns of
simulation) of wild type Cre/loxP and mutant CreQ*!'RA-QB1RD/1oxP The lack of H-bond between H289
in the active monomer of Cre@!RA-QBIRD a5 the phosphate group of A4°TS in loxP is highlighted with
two ochre arrows pointing at those atoms. Right panel: intermolecular hydrogen bond and van der Waals
contacts profile from last 100 ns of MD simulations of Cre@!RA-QIRD | | [ eft panel: details of the
superimposition of the MD-refined structures (taken from last 50 ns of simulation) of wild type Cre/loxP
and mutant Cre®?0IRA-Q3IRM/|oxP  Right panel: intermolecular hydrogen bond and van der Waals
contacts profile from last 100 ns of MD simulations of CreX?*!RA-Q31RD E | [ntermolecular hydrogen

Q31IR(A)-K20IR() |y,

bond and van der Waals contacts profile from last 100 ns of MD simulations of Cre
each panel, active versus inactive mutants are highlighted with green tick and red cross symbols at the left

of their names, respectively.
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Supplementary Figure S6 | Half-site combinations of the loxF8 target site. A | Table showing the
different half-site combinations. For example: The loxF8 target (LR-LR) site has: the half-site orientation
of the full left loxF8 target sequence, left half-site (L) (blue) then right half-site (R) (orange); the half-site
orientation of the full right loxF8 target sequence, left half-site (L) (blue) then right half-site (R) (orange).
B | Bacterial assay of recombination activity for D7L+D7R compared to D7LX2*!R+D7R!R op the half-
site combinations. Concentration of L-Arabinose for all samples 10 pg/ml. M = GeneRuler DNA Ladder

Mix 10kb.



Supplementary Materials - MD
Materials & Methods- MD simulations protocol

The structures of Crewt and mutants in complex with loxP were energy refined by MD simulations in
AMBER?20 (1) (https://ambermd.org/) using the following protocol: Each complex structure was
solvated using a truncated octahedral box of SPC water molecules and neutralized with K ions.
Simulations were performed with a concentration of 150 mM KCI using Joung and Cheatham
parameters (2). Ions were randomly placed in the simulation cell at least 5 A away from the DNA.
MD simulations were preceded by two energy-minimization steps, first with position restraints for the
solute (500 kcal/mol-A’) and then without restraints by applying in both cases 5000 cycles of steepest
descendent and 5000 steps of conjugate gradient. The system was heated up from 200 K to 300 K in
50 ps with weak position restraints (10 kcal/mol-A%). Langevin temperature coupling with a collision
frequency y = 1 ps~' was used at this step. Next, three equilibration steps of 500 ps each with
consecutively decreased positions restraints (10, 5 and 2 kcal/mol-A’, respectively) were conducted
under constant pressure of 1 atm using periodic boundary conditions (NPT conditions) at 300 K. The
system was further equilibrated during 1 ns without restraints at 300 K under same conditions. A total
of 200 ns MD simulation was carried out at 300 K NPT conditions for each complex. The SHAKE
algorithm with a time step of 2 fs was used to constrain all bonds involving hydrogen atoms. A cutoff
of 10 A was applied to treat the non-bonded interactions, and the Particle Mesh Ewald (PME) method
was used to treat long- range electrostatic interactions.

1. Case,D.A., Belfon,K., Ben-Shalom,I.Y ., Brozell,S.R., Cerutti,D.S., Cheatham,T.E., III,
Cruzeiro,V.W.D., Darden,T.A., Duke,R.E., et al. (2020) Amber 2020 University of
California.

2. Joung,.S. and Cheatham,T.E. (2008) Determination of Alkali and Halide Monovalent Ion

Parameters for Use in Explicitly Solvated Biomolecular Simulations. J Phys Chem B, 112,
9020-9041.
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Supplementary Table S1 | Oligonucleotides listed 5° to 3’

Primer (p)

number Description Oligo Sequence (5'-3')

1 Sequence validation of TGCATCAGACATTGCCGTCA
recombinase in pEVO

2 Sequence validation of AGACCGCTTCTGCGTTCTGA
recombinase in pEVO
Selection of
recombinases active on

: AAGGGAATAA ACA

3 loxF8 (binds downstream GGG GGGCGACACG
of target sites)
Selection of
recombinases inacvite on

4 e s CTAACTGACACACATTCCACA
sites
degenerate VNS codon D7R

Jhe Al TCTGAA

5 Poaition 76 (5um) CGCGTCTGAAGGTGSNBGAGGTAATC

degenerate VNS codon D7L
Jhe AGAAAA NBSNBGAAGA

6 Position 32 and 33 (SNB) G CGCCCGGCESNBSNBGAAGAC

7 Degenerate VNS codon DTL | ».16a1GaGGCTCGCYNSAACCTGATGYNSGTCTTC
position 25 and 29

8 begenerate VNS codon DIR | orpcnpccTyNSGATGTTVNSGATTACCTC
position 69 and 72

9 Forward nested PCR ATGTCCAATCTACAGACCCTACACCAGAATTTG
primer for D7L

10 begenerate GHW codon DTL | ), cn cypCCATCAGGTTWDCGCGAGCCTCATCACT
position 25 and 29

11 begenerate MDG codon DTL | ), cnccHKCATCAGGTTCHKGCGAGCCTCATCACT
position 25 and 29

12 Degenerate GHW codon DTL | ooqrcGHWGHRCGCGHWGCGTTTTCTGAAGCT
position 32, 33 and 35

13 begenerate MDG codon DIL | o1 cMpGMDGCGCMDGGCGTTTTCTGAAGCT
position 32, 33 and 35
R

14 everse nested PCR ATTCAGCTTGCACCATGCCGCCCACGTCCGGCA
primer for D7L
F

15 orward nested PCR CTGTCCGTTTGCCGGTCGTGGGCGGCATGGTGC
primer for DTR

16 begenerate GHW codon DTR | o) ¢cmaprCHDCARCATCHDCAGGTTCTACGGG
position 69 and 72

17 Degenerate MDG codon DTR | o conapmcCHRAACATCCHKAGGTTCTACGGG
position 69 and 72
D HW

18 egenerate GHW codon DTR | )0 corcGHRCACCTTCAGACGCGTGGTCTG
position 76
D MD

19 egenerate MDG codon DR | op 0 ccreMDGCACCTTCAGACGCGTGGTCTG
position 76
R PCR

20 everse nested PC AGCCCGACGGTGAAGCATGTTTAGCGAGCCCAG
primer for DTR

N mMRNA production adding GCTAATACGACTCACTATAGGGAGAGCCGCCACCATGCCAAAAAAGAAG
T7 promoter AGAAAGGTAATGTCCAATTTACTGACCGTACACCA

22 mRNA production for Cre TTTTTTTTTTTTTTTTGGTTTATTCCTAATCGCCATCTTCCAGCAG
adding poly(A) signal

23 Colony selection GCCCCTAACTCCGCCCATCC

24 Colony selection ACAGTACTGCGATGAGTGGC

11



Supplementary Table S2 | Sanger sequencing results of colony screen. The table shows variants with
mutations at positions D7L - 25, 29, 201, 282, 305 and D7R — 311 (60 out of the 75 sequenced variants).
The first row is the original D7 sequence at these positions.
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Supplementary Table S3 | Complete sequencing results of colony screen. The table shows the
sequencing results of the recombinase pairs selected from the final library. The recombinase pairs are

indicated by the ID where the D7L recombinase variant is shown in blue and the D7R recombinase

variant is shown in orange. The table first lists the full sequence of the D7L recombinase variant and then

the full sequence of the paired D7R recombinase variant.

D7L
ID
AQ1

AO2

AO3

AQ4

AO6

AQ7

A08

AO9

Al0

All

Sequence

MENLOTLHONLAALLANATSDEARQNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVE
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYQTWSGHSARVGAA
RDXARAGVSIAEIMQAGGWTTVESMSYXRNLDXEXGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCELNNRKWEPAEPEDVRGY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRSLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATGDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCLDIRNLAFMGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESMSYLCNLXSETGAMVLLEDGD*
MTNLOTLHONLSALLANATSDEARKNLMDVLRNRRAFSEATWKTLOSVCRTWAAWCKLNNRKWEPAXPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDRVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIRDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTXLVE
RWISVSGVAXDPNNCLECRVRRYGVAXPSATSQLSTXALRGXFAAAHRLVYGXKDDSGOXYRTWSGHSARVGAA
RDMARAGVXIPEIMOAGGWTTVKXVMHXXRNLDXEXGAMVXLLE*
MTNLOTLHONLSALLANXTSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSNAVSLVMRRIRRENVDAGERVRQALPFERTDFDKVRSL
MGNSDRCLDIRNLAFLGVAYNTLLRISEIARIRIRDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVX
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQVSTDVLRGVFAAAHRLVYGTKDDSGQRYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVXLLEDGD*
MTNLOTLHONLSALLANATSDEARVNLMKVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSRLSTDVLRGVFAAAHRQVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MENLOTLHONLSALLANATSDEARMNLMQVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRTSEIARIRIRDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVTAPSATSQLSTDVLRGVFAAAHHLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRDLDSETGAMVRLLEDGD*
MTNLOTLHONLSTLLANATSDEARKNLMVVLRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKVNVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVX
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIXEIMQAGGWTTVESVMSYLRNLDSETGAMVXCWRXRL*
MYNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWASWCKLSNRKWEPAEPEDVRDY
LLHLQVRGLAMNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MENSDRCQDIRNLAFLGVAYNTLLRXSEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVE
RWISVSGVAXDPNNYLEFCRVRRYGVAXPSATSQLSTXVLXGXEFXAAHRLVYGXKDDSGQEYLAWSGHSARVGAA
RDMARAGVXIPEIMQAGGWTTVNSVMNYIRNLECETGAMVRLLE*
MXXLOTLHONLSALLANATSDEARXNLMXVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
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Al2

BO1

B02

B0O3

BO4

BOS

B06

BO7

B0O8

B09

B10

RWISVSGVAGDPNNYLEFCRVKNGVAAPSATSQLSTDVLRGVFAAAHRXVYGTKDDSGOXYLTWSGHSARVGAAR
DMARAGVSIXEIMOQAGGWTTVXXMSYLRNLDSETGAMVL*
MTNLXTLHQOXLSALLANATSDEARKNLMDVXRDRRAFSEATWKTLLSVXRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLXVNTIQRHLALLNMLHRRSGLPRPGDSNAVSLVMRRIRKENVDAGERXRQALAFERTDFDRVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVE
RWISVSGVADDPNNYLEFCRVRRYGVAXPSATSQLSTXXLXGIFAAAHRLVYGXKDDSGOXYLTWSGXSARVGPA
RDMARAGVPIPEIMQAGGWTTVNSVMNXXRNLXXETGAMVXLL*
MYSLOTLHONLSALLANATSDEARQNLMAVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
IGNSDRCLDIRNLAFLGVAYNTLLRISEIARIRIKDISLTDGGRMLIRIGSTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTRDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLPALLANATSDEARKNLMDVSRDRRAFSEATWKTLLSVCRTWAAWCKLDNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVCSL
MGNSDRCQDIRNLALLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYPTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCLDIRNLAFLGVAYNTLLRLSEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLAYGTKDDSGQEYLAWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKXNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSCAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
XGNSDRCODIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVE
RWISASGVADPNNYLFCRVRRYGAAXPSATSQLSTXVLRGIFAAAHRLVYGXKDDSSQXYXTWSGHSARVGAAR
DMARAGVXIPEIMQAGGWTTVNSVMNXXRNLDXEXGAMVRLL*
MXXLOTLHONLSALLANXTSDEARQNLMXVEFRDRRAFSEATWKTLLSVCRTWAXWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNSIQRHLALLNMLHRXSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVSRLVX
RWISVSGVAXDPNNYLEFCRVRKNGVAAPSATXQLSTDVLRGVFAAAHRLXYGTRDDSGOXYLTWSGHSARVGAA
RDMARAGVXIXEIMOAGGWTTVEXMNXXRNLDSEXGAMVRLLEDGD*
MSNLOTLHONLSALLANXTSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLTVNTIQRHLALLNMLHRWSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGAEKALSLGVTRLVG
RWISVSGVAXDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDCETGAMVRLLEDGD*
MYNLOTLHONLSALLANAASDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLXVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCLDIRNLAFLGVAYNTLLRIXEIARIRIKDISRTGGGRMLIQIGRTRTLVSTAGVEKALSLGVTRLVE
RWISVSGVAXDPNNYLEFCRVRRNGVAAPSAASQLSTDVLRGXFTAAHRLVYGTKDDSGOXYLTWSGHSARVGAA
RDMARAGVXIPEIMQAGGWTTVKSVMXYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLXALLANATSDEARXNLMXVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVXTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRXSEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYXTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGX*
MSNLOTQHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQARGLAVNTIQRHLALLNMLHRRSGLPRPGDSGAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGRSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVVSYLRNLDSETGAMVRLLEDGD*
MSNLOTLYQONLSALLANATSDEARKNPMDVEFRDRRAFSDATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSTVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
KGNSDRCQODIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGSTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPDNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQOXCLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEXGD*
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B11

B12

co2

co3

Cco6

Cc07

co8

c09

C10

Cl1

Cl2

DO1

MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQERGLAVNTILRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVHSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVE
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDXSGOXYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESMSYLRNLDSETGAMVRLLEXGD*
MTNLOTLHONLSALLANATSDEARVSLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
LGNSDRCQODIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDCETGAMVRLLEEGD*
MTNLOTLHONLSSLLANATSDEARKNLMDVEFRDRRAFSKATWKTLLSVCRTWAAWCKLNNRKWEPAEPEGVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRTSEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEGGD*
MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFATAHRLVYGTRDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MYYLOTLHONLSALLANATSDEARMNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNREWFPAEPEGVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRWSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVE
RWISVSGVAXDPNNYLEFCRVRRNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGNSARVGAA
RDMARAGVSIXEIMQAGGWTTVESVMSYLRDLDSEAGAMVRLLEDGD*
MYNLOTLHONLSALLANATSDEARKNLMKVEFRDRRAFSEATWKTLLSVCRTWAAWCELNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVTAPSATSQLSTDVLRGVFAASHRLVYGTKDDSGQEYLTWSGNSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLCNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARRGLMRAFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVTTIQRHMALLNTLHRWSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDVSRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYRTWSGLSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLCNLDSETGAMVRLLEDGD*
MTNLOTLYQONLSALLANATSDEARENLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSNRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDALRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESMSYLRNLDNETGAMVRLEDGD*
MENLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQRYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRILDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANATSGEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTVQRHLALLNMLHRRXGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRIPEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVGKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MYNLOTLHONLSALLANATSDEARQNLMLVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRRALAFERTDENKVRSL
MGNSDRCQDIRSLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVE
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVXSVMSYLRNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTGLVG
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D02

D03

D04

D05

D06

D07

D09

D10

D11

D12

EO1

RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYVTKDDSGQGYLTWSGLSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLCNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANAISDEARQNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
KGNSDRCODIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSSTSQLSTDVLRGVFAAAHRLVYGTRDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLHNLXSEXGAMVLLEDGD*
MTNLOTLHONLSALLANATSDEARWNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDRVRSL
MGDSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTEDNSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLHNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEACONLLMVEFRDRRAFSEATWKTLLSVCRTWAAWCKLSNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGGEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTAKSMSYLRNLXIEXGAMVLLEXSD*
MYNLOTLHONLSALLANATSDEARRNLMPVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGGEKALSLGVTRLVG
RWISVSGVAGDPNNFLECRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARQSLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQARGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVTRRIRKENVDAGERVWQALAFERTDLDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHCLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENIDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISHTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESMSYLRNLDSETGAMVXLLEDGD*
MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHCRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDRVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEVARIRIKDISRTDGGRMLIHIGRTRTLASTAGVEKALSLGVTRLVG
RWISVSGIAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSEXGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARENLMAVEFRDRRAFSEATWKTLLSVCRTWAAWCRLNNRKWEPAEPEDVRGY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGVRVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRIPEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSEXGAMVRLLEDGE*
MTNLOTLHONLSALLANATSDEARRNLMMVERDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQAPAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSVAEIMOAGGWTTLESVMSYLRNLDSETGAMVRLLEDGD*
MXNLOTLHONLSALLANATSDEXRXNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCXLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRXALAFERTDFDKXRSL
MGNSDRCXDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVX
RWISVSGVAXDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMXXLRNLDSETGAMVRLLEMAT*
MYNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRRWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGXSDRCQDIRNLAFLGVAYNTLLRTSEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTRDDSGQGYLTWSGLSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
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E02

EO03

EO4

EOS

E06

EQ07

EO08

E09

E1ll

E12

FO1

F02

MSNLOTLHONLPALLAYATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLXNATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLXVNXIQRHLALLNMLHRXSGLPRPGDSSAVSLVMRRIRKENVDXGERVRQALAFERTDFDKVRSL
MGNSDRXXDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSXAGVEKALSLGVTRLVE
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSEGAMVRLLEDGD*
MXNLOTLHONLTALLANATSDEARXNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCXLNNRKWEPAEPEDVRDY
LLHLQIRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALXFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGLSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLED*
MSNLOTLHONLSATILANATSDEARLNLMKVEFRDRRAY SEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVX
RWISVSGVAXDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIXEIMQOAGGWTTVESVMSYXRNLDSEXGAMVRLLEDGD*
MSNLOTLHONLSALLANAASDEARLNLMKVEFRDRQAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVVRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSIGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDXETGAMVRLLEXAT*
MTNLOTLHONLSALLANATSDEARMNLMMVERDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDIRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRTL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTSLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVXSVMNYLRNLDSETGAMVLLEDGD*
MTNLOTLLONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNREWFPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRWSGLSRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKIRSL
MGNSDRCQDIRNLAFLGVAYNTLLRIPEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWATVESMSYLRDLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSGEARTNLMVVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQARGLVVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSIGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKGDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSETTWKTLLSVCRTWAAWCELNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVTRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLALLGVAYNTLLRISEIARIRIKDISHTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNPQTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSACRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQTLAFERTDEFDKVRTL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVADDSNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVVSYLRDLDSETGAMVRLLEDGD*
MLNLOTLHONLAALLANATSDEARQNLVVVEFRDRRAY SEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFATAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSCLRNLXSEXGAMVRLLEDGD*
MTDLOTLHONLSALLANATSDEARQDLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSAAGVEKALSLGVTRLVG
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F03

F04

F05

F06

F07

F08

F09

F10

G02

G04

GO5

RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVEGVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARMNLMXVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRXY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSXAVSLVMRRIRKENVDAGERVRQALAFERSDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVATPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANAASDEARVNLMAVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDLDKVRSL
MGNSDRCQDIRNLALLGVAYNTLLRMPEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLXSEXGAMVRLLEDGD*
MTNLOTLLODLSALLANAASDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDRVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRTPEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVT
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARMNLMMAFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVSTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVLLEDGD*
MTNLOTLHONLSALLANATSDEARQNLMMVERDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDH
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRVSEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTNDDSGQEYXTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLSNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARQNLMKVEFRDRRAFSEATWKTLLSVCRTWVAWCKLSNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTGLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESMSYLRNLDSETGAMVRLLEDGD*
MXNLOTLHONLXALLGNATSDEARENLMXVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLOXRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISXTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVHGTKGDSGQEYLTWSGHSARVGPA
RDMARAGVSIAEIMQAGGWTTVESAMNHLRNLDS*
MSNLOTLHONLSXLLANATSDEARENLMVVEFRDRRAFSEATWKTLLSVCRTWAAWCELNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRXQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLECRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEXXTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSEAGAMVRLLEDGD*
MENLOTLHONLSALLADATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGECVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTGLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAVPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MXNLOTLHOXLSALLANATSDEARXNLMXVXRDRRAFSEATWKTLLSVCRTWAAWCKLNXRKWEFPAEPEDVRDY
LLHLQVRGLAVNTXQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERXDFDKVRXL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVE
RWISVSGVAGDPNNYLEFCRVRRYGVAAPSATSQLSTDVLRGXFAAAHRLVYGTKDDSGOXYLTWSGHSARVGAA
RDMARAGVPIXEIMQAGGWTTVESVMSYXRNLDSETGAMVRLLEEGD*
MTNLOTLHONLSALLANATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLTVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERSDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYQTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMXYLCNLDSETGAMVRLLEDGD*

18



Supplementary Table S3

G06

GO07

G09

G10

Gl1

Gl2

HO2

HO3

HO4

HOS5

HO6

HO7

MTNLOTLHONLSALLANATSDEARKNLMDVIRDRRAFPEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRMSEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVX
RWISVSGVAXDPNNYLEFCRVRRYGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQECLTWSGHSARVGAA
RDMARAGVSIXEIMOAGGWTTVKSMSYXRNLDSEXGAMVRLLEDG*
MTNLOTLHONLSALLANATSDVARVNLMDVEFRDRRAFSEATWKTLLSVCRTWAVWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRILIHIGRTKTLVCTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSAISQLSTDVLRGVFAAAHRLVYSTKDDSGQEYRTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNPQTLHONLPALLANATSDEARANLMVVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLTVNTIQRHLALLNMLHRRSGLPRPGDSNAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLSWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESMSYLRDLDSETGAMXRLLEXGD*
MYNLOTLHONLSALLANATSGEARMNLMMVERDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLTVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNDVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLANAISDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRIPEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRQVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTNLOTLHONLSALLADATSDEARKNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDQVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRIPEIARIRIKDISRTDGGRMLIHISRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESMSYLRNLDSETGAMVRLLEDGD*
MTNLOTPHONLPALLANXTSDEARXNLMDVEFRDRRAFSEATWKTXLSVCRTWAAWCKLNNRKWEPAXPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYQTWSGLSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVLLLEMAT*
MSNLOTLHONLSALRANATSDEARQNLMDVLRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLTVNTIQRHLALLNMLHRWSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRVSEIARIRIKDISRTDGGRMLIHIGRTRTLISTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSASSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTIESVMSYLRNLDSETGAMVRLLEDGD*
MENLOTLHONLSALLGNATSDEARRNLMKVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGSTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGOXYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMXYLRNLDSETGAMVRLLEDGD*
MSNLOTLHONLSALLANATSDEARQNLMMVERDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAKPEDVRDY
LLHLQVRGLAMNTIQRHLALLNVLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRDLDSETGAMVRLL*
MTNLOTLHONLSALXANATSDEARQNLMDVXRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRXSGLPRPGDSSAVSLVMRRIRKENVDAGERXRQALPFERTDFDKVRSL
MGNSDRCXDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVE
RWISVSGVADDPNNYLEFCRVRRYGVAAPSATSQLSTDVLRGIFAAAHRLVYGXKDDSGOXYLTWSGHSARVGAA
RDMARAGVXIPEIMOAGGWTTVKGXNXXRNLDSETGAMVRLLEX*
MTNLOTLHONLSALLANATSDXARVNLMDVSRDHRAFSEATWKTLLSVCRTWAAWCKPNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRIXEIARIRIKDISRTDGGRMLIHISRTKTLVSTAGVEKALSLGVTRLVX
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HO8

HO9

H10

H11

RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRQVYGTMDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MXNLOTLHONLSALLANATSDEARXNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTRTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVPIAEIMQAGGWTTVESVMSYLRNLDSEXGAMVLLEDGD*
MTNLOTLHONLSALLANATSDEACONLMAVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRIKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPDNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQGYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDXETGAMVRLLEDGD*
MTNLOTLHONLSALLANATSDEARKNLMDVLRDRRAFSEATWKTLLSVCRTWAAWCRLNNRKWEPAEPEDVRDY
LLHLQVRGLAVNTIQRHLALLNMLHRRSGLPRPGDSSAVSLVMRRIRKENVDAGERVRQALAFERTDFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRTPEIARIRIKDISRTDGGRMLIHISRTKTLVSAAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLEFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQEYLTWSGHSARVGAA
RDMARAGVSIAEIMQAGGWTTVESVMSYLRNLDSETGAMVRLLEDGD*
MTXLXTLHXNLXALLANATSDEARXNLMDVEFRDRRAFSEATWKTLLSVCRTWAAWCKLNNRKWXPAXPEXVXXY
LLHLQVXGLAVNTIQRHLALLNMLHRXSGLPXPGDXXAVSLVMRRIRKENXDAGERXRXALAFXRTDEFXXVRSL
XXNSDRCODIRNLAFLGVAYNXLLXIXATARIRIKDISRTDGGRMLIHIGRTXTLVSTAGVEKALSLGVTRLVG
RWISVSGVAGDPNNYLFCRVRKNGVAAPSATSQLSTDVLRGVFAAAHRLV*

Sequence

QFHIRTPHQSLSALLTDATSEVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTQVSSAGVEKALSLGVTKLVE
RWISASGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGVMVRLLEDSD*
MPNLRPPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCGLNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERALQALAFERTDEFDQVRSL
VGNSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDDGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MPNLOTPHQSLSALLTDATSDVTRKNLAYMFRDSQAFSEHTWKMLLSVCRSWAAWCKLNNRKWEPVEPEDVRDY
LOHLQVRGLAVRTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGIAKPSATSQLSTYALQGIFGAAHRLVYSAKGVSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
RSNLOQTPPQOSLCITDDATSDTCKNLANIFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYLL
HLQTRGLAVKTIQHHLGSLNMLHRQAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFGRTDEFDQVRSLVE
NSDRCQODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVERW
ISVSGVSDDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAARD
MARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
SSPFPDPPPSLSALLTDAMSDVTRKNLADVFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDFDRVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHHLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
ISNLOTPHQRLSALLTDATSDVTRKNLAVMERDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGTLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVVKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLTWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
RSNLQTPHQSLSALLTDATSDVTRKDLAGMFRDGQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVRTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
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BO1

BOS

BO9

RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQRIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

FSSIYSPHPKLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGEHAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
RSNLOQTPHQSLSALLSDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDFDRVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVERALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
PVHIQTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPAEPEDVRDY
LLHLQTRGLAVRTIQHHLGSLNMLHRRAGLPRPGGSNAVSLVMRRIRRENVDAGEHAQQALAFERTDEFDQVRSL
VENSDRCOQDVRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISASGVAGDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNIQTPHQLFALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPAEPEDVRDYL
VHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVER
WISVSGVADDPNNYLFCRVRRYGVAKPSAISQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMQAGGWSTVNSVMNYIRNLDSETGAMVRLLEDGG*
MSNLOTPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLAMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGRKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
QVHIQTPHQOKLSALLTGATSDVTRKNLADMFRDRQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSSAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCOQDIRNLAFLGVAYNTLLRISEIARIRVKDISRADGGRMLIHIGRTKTLVSTAGVERALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
VRRVQSTHTKLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTQVSTAGVEKTLSLGVTKLVE
RWISVSGVSDDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHCLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
QFQFPTPHQOSLPALLTDATSDVTRKNLANMFRDSQAFSEHTWKMLLSVCRSWVAWCELNNRKWEPAEPEDVRDY
LRHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVSKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSEAGAMVRLLEDSD*
RGHVQFPHPNFFALLTDATSDVTCKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VETSDRCOQDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
RSNLQTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDARDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPSDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVAGDPNNYLEFCRVRRYGVAKPSATSRLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSS*
MSNLOTPHQCLPALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHVGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
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MSNLOTPHQSLSALLTDATSDVIRKNLADMERDNQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LMHLOQTRGLAVKTIQHHLGTLNMLHRGAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNIQTPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRVY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVEAGERAQQALAFGRTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIQEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNLOTPLQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISHTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGIAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

GSNLQTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPAEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLISTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRFGVAKPSATSQLSTYALQGIFGVAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPLPEIMRAGGWTTVNSVMNY IRNLDSETGAMVRLLEDGD*

MSNVQTPHQSLSALLTGATSDVTRKNLAHMEFRDSQAFSEHTWKMLLSVCRSWATWCELNNRKWLPAEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRSQDIRNLAFLGVAYNTLLRISEIARIRAKDISRTDSGRMLIHIGRTKTLVGTAGVEKVLSLGVTKLVE
RWISVSGVADDPDNYLEFCRVRRYGVAKPSATSQLSTYAMQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

SSSNYRPHPNLSALLTDATSDVTRKNLVDMFRDSQAYSEHTWKMLLSVCRSWAAWCELNNRKRLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVVAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKTLSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSE*

SSNLQTPPQLSALLTDAMSDVTRKNLANMEFRDSQAFSEHTWKTLLSVCRSWAAWCELNDRKLLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSAAGVEKALSLGVTKLVER
WISVSGVADDPNNYLFCRVRRYGVVKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNIQTPHQSLSALLTDAASDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKRLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGAEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGNSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

SSNLQTPHQSLPALLTDATSDVIRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELSNRKWLPAEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNVVLLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VGNSDRCODIRNLALLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGIEKALSLGVTKLVE
RWISVSGVAEDPNNYLEFCRVRRYGVAKPSATNQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGWLDPVNSVMNYFONLDSETGAMCSLLODTD*

QVOLOTPHQOSLSALLTDATSDVTRKNLADIFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFRRTDEFDKVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTGGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGTKCDSGQKYLAWSGHSARVGAA
RDMARAGVPIQGIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNLQPHQSLSALLTDAASDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLOQARGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFGRTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTQVSTAGVEKALSLGVTKLVGR
WISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGDKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MTNLOQTPPQLFALLSDATSDARKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCEMNNRKWLPAEPEDVRDYLL
HLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRESVDAGERAQQALAFERTDFDQVRSLVE
NSDRCQODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVERW
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EO1

E05

ISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAARD
MARAGVPIPEIMQOAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNLOTPHQLFALLTDATSDVTRKNLADMFRDSQAFSEHTWKTLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFGRTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVER
WISVSGVADDPNNYLFCRVRRYDVAKPSATSQLSTYTLOQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNIQTPHQSLSALLTDATSDVTCKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKRLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLASTAGVEKALSLGVTELVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYQAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
SSSIHTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
MENSDRCQDIRNLAFLGVAYNTLLRISEIARIRVRDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVAEDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVYSVMNYIRNLDSETGAMVRLLEDSD*
MSSIQTPHQSLSALLTDATSGVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGGRAQQALAFERTDEFDQVRSL
VENSDRCRDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGLEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
SSSIYRPHTKEVCILTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVRDISRTDGGRMLIHIGRTKTLASTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
ISHFQAPNPSLFALLTDATSDVTRKNLADMERDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERADEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLVHIGRTKTRVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVCLLEDSD*
MSNIQTPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNREWFPVEPEDVRDY
LLHLQARGLAVKTIQHHLGSLNMLHRRAGLPRPGDSTIAVSLVMRRIRRENVDAGERAQQALAFERTDFDRVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYAMQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSEAGAMVRLLEDSD*
RGNLTAPHQSLSALLTDATRDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTQVSTAGVERALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRMVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWATVNSVMNYIRNLDSETGAMVRLLEDSD*
HFQFPTPRQSLSALLTDATSDVICKNLADMFRDSQAFSEHTWKTLLSVCRSWAAWCKLNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKVLSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
SSPITDPTPKLFALLTDATSDLTRKNLADMFRDSQAFSEHTWKMLLSVCRSWTAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPILEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
ISNLOQTPHQGLSALLTDATSDVTRKNLADMERDSQAFSEHTWKMLLSVCRSWAVWCELNNRKWEPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNVVLLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHVGRTKTLVRTAGVEKALSLGVTKLVE
RWITVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
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E09

1

=

RVOLOTPHQOSLSALLTDATSDVTRKNLADMFRDSQAFSVHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVEAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDGETGAMVRLLEDSD*

PVOLQOTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
AENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATRQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLGSETGAMVRLLEGSD*

YVHIQTPHQOSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARVRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYSLQOGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDGD*

VISITTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LMHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENADAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHVGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDLNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGVKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNIQTPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENIDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYPAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

YVHLOQTPHQOSLSALLTGATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
AENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVVKALSLGVTKLVE
RWISVSGVADDSNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

WIDIQTPHQSLSALLTDATSDVTRKNLVDMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKRLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMHAGGWSTVNSVMNYIRNLDSETGAMVRLLEDGD*

WSNIQTPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCWSWAAWCELNNRKWLPAEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERADEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTQVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSASSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

RVHVQLPHPNLSALLTVATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNVVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

HVQLOTPRQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRESVDAGERAQQALAFERTDEFDQVRSL
MENSDRCQDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLIE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVHGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

MSNLOTPRQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNTLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFGRTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVGKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

ASSLQTLHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWRMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNTVSLVMRRIRRENIDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRVSEIARIRVKDISRTDGGRMLIHIGRTKTLVSAAGVEKALSLGVTKLVE
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FO9

505

G0O9

RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTANSVMNYIRNLDSETGAMVRLLEDSD*

VOSIYSPTPNLSALLTDATSDVARKNLAVMFRDSQAFSEHTWRMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLSRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNYRPHPKVVCLLTDATSDVTRKNLAVMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTELVER
WISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGRKYLAWSGHSARVGAAR
DMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
QOSNIRTPHQLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLAMRRIRRENVDAGERAQQALAFERTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVER
WISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
OSNIQTPHQSLSALLTDATSDVTRKNLADMFRDSQAFTEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLSMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERTQQALAFERTDENQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
HVQLPTPTPSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLGSETGAMVRLLEDSD*
MSNLOTPHQSLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNLKRLPAEPEDVRDY
LRHLOQARGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAAPSATSQLSTDVLRGVFAAAHRLVYGTKDDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNLOTPPNLSALLTDATSDARKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYLL
HLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSLVE
NSDRCQODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVERW
ISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAARD
MARAGVPIPEIMQOAGGWTTVNSVMNY IRNMDSETGAMVRLLEDSD*
HVQLOTPHQOSLSALLTDATSDVTRKNLADMFRDSPAFSEHTWKMLLSVCRSWAAWCEQNNRKWLPVEPEDVRDY
LLHLOMRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVGKTLSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNLOTPHQSLSALLTDATRDVTRKNLVDMEFRDSQAFSEHTWRMLLSVCRSWTAWCELNNRKRLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVRDISRTDGGRMLIHIGRTKTLISTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAT
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNLOQTPPESFALLTDATSDVTRKNLADVFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDKVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTRLVER
WISVSGVADDPSNYLFCRVRRYGIAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMQAGGWTTVNSVVNYIRNLDSETGAMVRLLEDSD*
RSNLRTPHQSLSALLTDATSDVTRRNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATGQLSTYALQGIFGAAHRLIYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*

25



Supplementary Table S3

HO5

HO9

MSNIQTPHQSLFALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDFDRVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSAAGVEKALSLGVSKLVE
RWISVSGVADDPDNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNLRTPHQRLSALLADATSDVTRMNLADIFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRRWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDKVRSL
MGNSDRCQDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTENSVMNYIRNLGSETGAMVRLLEDSD*
MPNLRPPHQSLSALLTDATSDVTRKNLADVEFRDSQAFSEHTWKTLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
MGNSDRCQDVRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLASTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWATVNSVMNYIRNLDSETGAMVRLLEDSD*
YSSITDPPPNFFALLTDATSDVTRKNLADMLRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VETSDRCOQDIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGNSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
RSRITDPPPNLFALLGDATSDACQONLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFGRTDEDQVRSLV
ENSNRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVER
WMSVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHHLVYGAKGVSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSEAGAMVRLLEDSD*
MSNLOTPHQSSSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPAEPEDVRDY
LLHLOQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSKLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNIQTPHQGLSALLTDATSDVTRKNLADMEFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQARGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
MSNIRPHPQIVALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGAEKALSLGVTKLVER
WISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEDGD*
ISNLOQTPTKVVCILTDATSDATRKNLADMFRDSQAFSEHTWKMLLSVFRSWPAWCELNNRKWLPVEPEDVRDYL
LHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEDQVRSLV
ENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTQVSTAGIEKALSLGVTKLVER
WISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTFALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAAR
DMARAGVPIPEIMRAGGWTTVNSVMNYIRNMDSETGAMVRLLEDSD*
SSNLRPPPQILSIIDEATMMDSONLADMERDSQAFSGHTWKMLLSVCRSWAAWCELNNRKWPPVEPEDVRDYLL
HLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSLVE
NSDRCQODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLVHIGRTKTLVSTAGVEKALSLGVTKLVERW
ISVSGVADDPNNYLFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAARD
MARAGVPIPEIMRAGGWTTVNSVMNYIRNLDSETGAMVRLLEGSD*
HVHIQTPHQSLSALLTDATSDVTRKNLADMFRDSQAFSEHTWKMLLSVCRSWAAWCELNNRKWLPVEPEDVRDY
LLHLQTRGLAVKTIQHHLGSLNMLHRRAGLPRPGDSNAVSLVMRRIRRENVDAGERAQQALAFERTDEFDQVRSL
VENSDRCODIRNLAFLGVAYNTLLRISEIARIRVKDISRTDGGRMLIHIGRTKTLVSTAGVEKALSLGVTKLVE
RWISVSGVADDPNNYLEFCRVRRYGVAKPSATSQLSTYALQGIFGAAHRLVYGAKGDSGQKYLAWSGHSARVGAA
RDMARAGVPIPEIMQAGGWTTVNSVMNYIRNLDSETGAMVRLLEDSD*
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