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NMR METHODS DETAILS
A suite of homo- and heteronuclear NMR spectra was acquired. The NMR spectra acquired for the poly-α-D-galacturonate starting material (Fig. 10-12) were consistent with a polymeric fraction with limited solubility and the absence of other functional groups than quaternary and single-protonated carbons in the substrate. The AA17-treated material showed the emergence of reducing end anomeric signals, and this enzyme product exhibited improved solubility. 
This post-reaction material further exhibited the emergence of signals for primary alcohol groups (-CH2-O-) upon the conversion of the poly-a-D-galacturonate. The full spin system was identified for this residue containing this primary alcohol group. The combination of heteronuclear NMR and homonuclear NMR spectra showed that the primary alcohol group is adjacent to a quaternary carbon atom with a chemical shift 92.7 ppm, indicative of a sp3 hybridized carbon that carries two single bonds to oxygen. No CH signal was observed to a carbon at 92.7 ppm, while 1H-1H TOCSY, 1H-13C HSQC-TOCSY and 1H-13C H2BC showed that the diastereotopic protons in the CH2-group only coupled with each other, but not with any neighboring hydrogens. Further CH-groups coupling to the carbon at 92.7 ppm were identified using 1H-13C HMBC, where the use of H2BC allowed the identification of the remaining spin system with a total of five carbons by sequential walks between C1H1 and C3H3. The anomeric signal of this novel spin system (4.90 ppm 1H shift, 99.4 ppm 13C shift) showed a 1H-13C HMBC correlation across an intact glycosidic bond to the glycosylated galacturonate C4 site with 4.30 ppm 1H shift and 78.5 ppm 13C shift. These results thus unambiguously showed that the C4 position at the formed non-reducing ends is oxidized and that the C6 carboxyl group in β-position to the formed carbonyl is liberated by decarboxylation to shorten the glucuronic acid while yielding a 4-oxopentosyl group. 
The novel spin system at the non-reducing end is fully assigned with all functional groups accounted for and no correlation to a carboxylic acid group is found in this spin system. In addition, the non-reducing end spin system predominates in a C4-diol form. No spin system with significant amount of a keto group at the C4 position or with signals indicative of an enol group was observed in aqueous solution, indicating that tautomerization is fully towards the keto tautomer, as expected, and that this tautomer is fully hydrated to a C4 diol in water. These observations show the oxidation of C4 and elimination from this position using AA17 enzymes.
The analyses for AA17 action on poly-α-D-galacturonate were subsequently repeated for substrates with β1-4 glycosidic bonds, notably beechwood xylan and xyloglucan (Tamarind seed) with poly-β-D-xylose and poly-β-D-glucose backbones, respectively. Upon the treatment of both polymers with AA17 enzymes, the soluble fraction increased and signals for reducing ends emerged in 1H-13C HSQC spectra of the enzyme-treated material compared to the substrate. The emergence of reducing end signals was paralleled by the emergence of new glycosidically linked spin systems, possibly at the nonreducing end. 1H-13C HSQC-TOCSY spectra showed that spin systems emerged upon AA17 treatment of beechwood xylan, where the primary alcohol group at C5 in the xylopyranosyl unit does not couple to any neighboring hydrogens due to the formation of a quaternary carbon at the C4 position. In analogy, 1H-13C HSQC-TOCSY spectra showed that spin systems emerged from xyloglucan, where the primary alcohol group at C6 in the glucopyranosyl unit only couples to a single neighboring hydrogen at C5 due to the formation of a quaternary carbon at the C4 position. Correlations in the 1H-13C HMBC validated the formation of a non-protonated geminal diol form at C4, as exemplified in Fig. S13 for Beechwood xylan and in Fig. S14 for xyloglcuan. The full spin systems of the non-reducing end groups were then assigned, see Fig. S15. Both assignments are consistent with each other, and with assignments of the analogous α-linked non-reducing end formed from poly-a-D-galacturonate upon decarboxylation. Notably, the assignment of the geminal diol form at the non-reducing end further is consistent with assignments reported for the action of C4-oxidizing lytic polysaccharide monooxygenase on cellulose and cello-oligosaccharides. 

[bookmark: _Ref211244474]TABLES

Table S1. List of CAZy annotated Auxiliary Activities families in Oomycete genomes. The Auxiliary Activities in the oomycete genomes were annotated by CAZy.  
	Organism
	
	Other AAs
	LPMOs

	
	Auxiliary Activity
	1
	2
	3
	6
	7
	15
	16
	17

	Albugo laibachii
	0
	0
	0
	0
	0
	0
	0
	3

	Peronospora effusa 
	2
	1
	3
	0
	1
	0
	0
	18

	Phytophthora ramorum 
	6
	0
	6
	9
	0
	0
	7
	56

	Phytophthora nicotianae (previously p. parasitica)
	6
	1
	18
	10
	4
	0
	5
	65

	Phytophthora sojae
	9
	1
	10
	10
	4
	0
	6
	58

	Phytophthora niederhauserii 
	10
	1
	12
	14
	0
	0
	8
	65

	Phytophthora pisi 
	5
	1
	11
	8
	0
	0
	6
	48

	Phytophthora infestans
	2
	1
	9
	5
	0
	0
	6
	30

	Phytophthora cinnamomi var cinnamomi
	7
	1
	11
	11
	0
	0
	5
	43

	Pythium ultimum
	0
	1
	5
	8
	0
	0
	4
	48

	Pythium iwayamai
	1
	0
	5
	6
	0
	0
	2
	25

	Pythium irregulare 
	1
	0
	5
	5
	0
	0
	5
	43

	Pythium arrhenomanes
	0
	1
	7
	5
	0
	0
	2
	28

	Pythium insidiosum
	0
	2
	4
	4
	0
	0
	1
	20

	Pythium aphanidermatum
	1
	1
	5
	6
	0
	0
	4
	36

	Pythium vexans
	6
	1
	6
	6
	0
	0
	2
	25

	Thraustotheca clavata
	1
	0
	1
	0
	0
	0
	0
	4

	Saprolegnia parasitica
	4
	2
	7
	0
	0
	9
	0
	11

	Saprolegnia diclina 
	2
	0
	7
	0
	0
	8
	0
	14

	Aphanomyces invadans 
	2
	1
	5
	0
	0
	0
	0
	4







Table S2. X-ray structure refinement table 1. X-ray collection and refinement statistics of PnAA17D PDB: 31BW. 
The full validation report is appended at the end of this Supplementary Material File.

	
	PnAA17D

	Wavelength
	0.72932

	Resolution range
	30.98  - 1.60 (1.68  - 1.60)

	Space group
	P 21 21 21

	Unit cell
	40.16 48.67 77.96 90 90 90

	Total reflections
	405878 (40806)

	Unique reflections
	31713 (4295)

	Multiplicity
	12.8 (9.5)

	Completeness (%)
	99.86 (100.00)

	Mean I/sigma(I)
	5.57 (0.24)

	Wilson B-factor
	19.66

	R-merge
	0.25 (2.18)

	R-meas
	0.26 (2.30)

	R-pim
	0.07 (0.71)

	CC1/2
	0.98 (0.18)

	CC*
	0.99 (0.55)

	Reflections used in refinement
	20791 (2933)

	Reflections used for R-free
	1044 (135)

	R-work
	0.18 (0.27)

	R-free
	0.23 (0.32)

	Number of non-hydrogen atoms
	1660

	  macromolecules
	1461

	  ligands
	38

	  solvent
	161

	Protein residues
	175

	RMS(bonds)
	0.006

	RMS(angles)
	0.87

	Ramachandran favored (%)
	97.69

	Ramachandran allowed (%)
	2.31

	Ramachandran outliers (%)
	0

	Rotamer outliers (%)
	0.62

	Clashscore
	3.1

	Average B-factor
	22.52

	  macromolecules
	21.77

	  ligands
	26.15

	  solvent
	28.48





FIGURES
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Fig. S1. Phylogenetic tree of AA17 sequences with bootstrap. The 1015 putative AA17 sequence phylogenetic tree shown with bootstrap values as coloured lines from 100 (green) to 50 (red) to 4 (blue), showing the clade reliability with 1000 iterations of bootstrap. 
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Fig. S2. Closeness centrality plot with selected E-value cutoff. Closeness centrality plot with the E-Value cutoff on the x-axis and the closeness coefficient on the y-axis. The selected E-Value cutoff marked with a black arrow was found based on many sequence similarity networks (SSNs) at the peaks with large increases in closeness coefficient and selected based on separation of clusters. 
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Fig. S3. SDS-PAGE of target AA17 enzymes. SDS-PAGE gels of the characterised AA17 enzymes. For gel loading protein was mixed 3:1 with 4xLaemmli Sample Buffer (Bio-Rad, Hercules, CA, USA) and 50 mM Dithiothreitol (DTT) and denatured at 95°C for 10 min before loading. Protein standard Precision Plus Protein Unstained Standard (Bio-Rad, Hercules, CA, USA) loaded on each gel. Protein sample and standard was stained with Bio-Safe™ Coomassie Brilliant Blue G-250 (Bio-Rad, Hercules, CA, USA).
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Fig. S4. MALDI-TOF Spectrum (negative mode) on polygalacturonic acid. Reaction with 1 µM enzyme, 1 mM Ascorbic acid and 3 g·L-1 polygalacturonic acid in 50mM sodium acetate pH 6.0 at 30°C after incubation for 24 h. Native species indicated by black m/z values and oxidized species indicated by red m/z values. Spectrum a Show PnAA17C, b show PfAA17A, c show PhAA17A, d show a 2µM CuSO4 control with Ascorbic acid, e show PkAA17A with ascorbic acid, f show PkAA17A without ascorbic acid, g show PiAA17C with ascorbic acid and h show PiAA17C without ascorbic acid.
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Fig. S5. Overlay of 1H-13C HSQC spectra with multiplicity editing. The spectrum for the substrate is displayed in blue and is devoid of CH2 groups, while the spectrum for the post-reaction materials shows a CH2 group with diastereotopic protons with a chemical shift difference near 0.7 ppm. In addition, reducing end signals and novel anomeric signals emerge in the post-reaction material.
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Fig. S6. Overlay of 1H-13C HMBC (blue) and multiplicity-edited 1H-13C HSQC spectra following the cleavage of poly-a-D-galacturonate with AA17. A novel spin system is assigned and the structural assignment including chemical shifts is given in the inset. Chemical change consistent with the emergence of this non-reducing end spin system and reducing end signals is shown in the bottom.
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Fig. S7. Overlay of 1H-13C H2BC (blue) and multiplicity-edited 1H-13C HSQC spectra following the cleavage of poly-a-D-galacturonate with AA17. The sequential assignment walk between C1H1 and C3H3 is shown, while C5H5 does not have any neighboring CH groups.
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Fig. S8. MALDI-TOF Spectra (positive mode) on PASC. Taken after 24 h of reaction with 2 µM enzyme (different enzymes indicated per spectrum), 4 mM Ascorbic acid and 5 g·L-1 PASC in 50mM sodium acetate pH 6 at 30°C.                  a AaAA17A, b PnAA17F, c SpAA17A, d PnAA17B, e 2µM CuSO4 control with ascorbic acid, and f SdAA17A.
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Fig. S9. MALDI-TOF Spectra (positive mode) on Tamarind Xyloglucan. Reaction with 2 µM enzyme, 4mM Ascorbic acid and 5 g·L-1 Tamarind Xyloglucan in 50mM sodium acetate pH 6 at 30°C after 24 hour incubation. Spectrum a PnAA17F, b SpAA17A, c 2µM CuSO4 control with Ascorbic acid, relative intensity normalised to SdAA17A, d SdAA17A without ascorbic acid, e SdAA17A with ascorbic acid.
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Fig. S10. MALDI-TOF Spectra (positive mode) on β-glucan. Reaction with 2 µM enzyme, 4mM Ascorbic acid and 5 g·L-1 β-glucan in 50mM sodium acetate pH 6 at 30°C after 24 h incubation. Spectrum a SpAA17A, b PeAA17A, c 2 µM CuSO4 control with Ascorbic acid, relative intensity normalised to SdAA17A, d SdAA17A without ascorbic acid, e  SdAA17A with ascorbic acid.
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Fig. S11. (A) Overlay of 1H-13C HMBC (grey) and multiplicity-edited 1H-13C HSQC spectra following the cleavage of xyloglucan with AA17. Correlations and assignments in the non-reducing end spin system are shown. This spin system is absent in the substrate. (B) High resolution 1H-13C HSQC-TOCSY showing correlations from H2 and H3 to the anomeric carbon in the non-reducing end spin system.
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Fig. S12. MALDI-TOF Spectrum (positive mode) on beechwood xylan. Reaction with 2 µM enzyme, 4mM Ascorbic acid and 5 g·L-1 beechwood xylan in 50mM sodium acetate pH 6 at 30°C, 24 hours incubation. Spectrum a PiAA17D, b PnAA17E,   c PnAA17A, d 2µM CuSO4 control with Ascorbic acid, e PnAA17D, f reaction of PnAA17D without ascorbic acid.
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Fig. S13. MALDI-TOF Spectra (positive mode) on arabinoxylan. Reaction with 2 µM enzyme, 4mM Ascorbic acid and 5 g·L-1 arabinoxylan (wheat flour) in 50mM sodium acetate pH 6 at 30°C after 24 hours incubation. Spectrum a PiAA17D, b PnAA17E, c PnAA17A, d 2µM CuSO4 control with Ascorbic acid, e PnAA17D and f PnAA17D without ascorbic acid
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Fig. S14. Overlay of 1H-13C HMBC (grey) and multiplicity-edited 1H-13C HSQC spectra following the cleavage of beechwood xylan with AA17. Correlations and assignments in the non-reducing end spin system are indicated. This spin system is absent in the substrate.
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Fig. S15. Full NMR assignment of terminal residues at the non-reducing end, with geminal diol groups at position 4, identified in reaction mixtures upon treatment of beechwood xylan (left) and xyloglucan (right) with AA17.
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Fig. S16. Logo plot of all 1015 putative AA17 sequences. Logo plot of the multiple sequence alignment of the 1015 putative AA17 sequences with MAFFT, coloured according to the consurf coloring from pink (100%) to blue (80%). Visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S17. Cluster 1 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 1, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033]. 
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Fig. S18. Cluster 2 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 2, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S19. Cluster 3 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 3, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S20. Cluster 4 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 4, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S21. Cluster 5 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 5, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S22. Cluster 6 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 6, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S23. Cluster 7 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 7, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].
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Fig. S24. Cluster 8 multiple sequence alignment. MAFFT multiple sequence alignment of cluster 8, with colouring according to the consurf color scheme from pink (100%) to blue (80%) and visualised in Jalview [Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009) Jalview Version 2 - a multiple sequence alignment editor and analysis workbench Bioinformatics doi: 10.1093/bioinformatics/btp033].











[image: A group of colorful molecules

AI-generated content may be incorrect.]

Fig. S25. Structural cartoon representation of a representative member of each LPMO family. The structural folds of AA9-11 and AA13-17 represented as cartoons, coloured by secondary structure with β-sheets as yellow, α-helices as red and loops as green. The two histidines in the his-brace are shown as sticks coloured by atom with oxygen as red and nitrogen as blue. The copper atom if present in the structure is coloured as a brown sphere. 
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Fig. S26. Xylo-oligo binding in PnAA17D. a The bound PnAA17D-bound Xyl4 (cyan) is located at the crystal contact interface between symmetry-relates molecules (green and blue) in the crystal lattice. Insert 1 shows the C-terminal strep-tag of a symmetry-related molecule occluding the negative subsites, preventing binding of the full Xyl6 oligomer across the canonical cleavage-site. Insert 2 shows a symmetry-related molecule contributing polar interactions to binding of the oligomer, through backbone interactions, and through a water molecule (red sphere). b Assuming Xyl7 binding occurs in the same general direction across the LPMO surface, consistent with observations in AA9 LPMOs, an additional 3 Xyl moieties were modelled (subsites in parenthesis), extrapolating from the non-reducing end of the Xyl4 modelled in the crystal structure. This revealed a number of polar interactions across the binding surface. c Structure overlay of LsAA9A-Xyl5 (PDB 5NLO) and PnAA17D-Xyl4, based on His sidechain rings of the His-brace in the two structures (rmsd=0.24 Å, 10 atoms). Xylo-oligomer binding follows the same directionality across the LPMO binding surface in the two structures from subsites –3 to +4 (combining subsite numbering), and the same directionality as shown in panel b. The xylo-oligomers of the two structures are shifted 1.8–1.9Å relative to each other, measured from the center of the sugar pyranose rings at subsites +1 and +2. The 90-degree rotation of the +1 bound Xyl in LsAA9A-Xyl5 is not observed in PnAA17D-Xyl4, although the corresponding Xyl in PnAA17D is less defined (main text Fig. 6), resulting in a shorter distance from C4 to the axial water occupying the position of H2O2 than in the LsAA9A structure. The shown residues are 4 Å from any Xyl moiety after superimposition. In addition to the shared His-brace, a number of polar interactions are found at similar subsites in the two enzymes: T18, N93, S103, S157, and non-polar interaction L101 (PnAA17D numbering). The most notable differences in binding are found in the missing aromatic binding platform at subsite –3 and substantially more residues contributing both polar and non-polar interactions in subsites +2 to +4 of PnAA17D. 
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HGY I SRPKASYKPNTVYTTYNGLTSASINKGFAGGVY - NHEPVNNAKQFTQHWKATGYKSLRDMIDP ISPGYGYSLDTATPVDVSSYKEMWWQNDEYKEGFLNSHHGP CEGWIDNKMV FHYDDCVAEFPSYPAKIPTDYSSCKG- -DKCLFVFYWLALHSPEWQIYKQCV-PISNG- - - -
HGY 1 SRPKASYKPNTVYTTYNGLTSASINKGFAGGVY - NHEPVNNAKQFTQHWKATGYKSLRDMIDP ISPGYGYSLDTATPVDVSSYTDMWWQNDEYKEGFLNSHHGP CEGWIDNKMVFHYDDCVAEFPSYPAKIPTDYSSCKG--DKCLFVFYWLALHSPEWQIYSTSMKPCSKLF- - -
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HGY I SKPKASYKPNTIYTTYNGLTGASVNKGFDGGVY-NHEP ENNAKQFAEHWQATGYKSLRDMIDP ISPGYGKSLDTATP IDVSSYNEMWWQNDEYKEGFLGSHHGP CEGWIDDTKVFHYDDCVAKFPSYPAKIPVDYSACKG--DKCLFVFYWLAVHSPEWQIYKQCV-PISNG----
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HGY I SMPKATYEPNTPYTNYNALTTASVNAGFAGGKY-DGSPSQNTQVFTDHWNATGYKSLREMADP IAPDYGY SVEMATPVDVTGYTEMWWQNDEYKEGF IASHEGP CEAWIGDTQ | FHHNNCAAQFKTYPAKIPADYSSCKG--D-CLLVFNWLALHEPNWQIYKQCV-P ITNN----
HGY 1 SKPKATYEPNTMYTTYNVLTTASVNKAFAGGKY - DGSPTQNTQVFNERWNATGYKSLRDMADP IAPDYGHSLKTATPVDVTGYTEMWWQNDEYKEGF IASHEGP CEAWIDETRVFHHDNCAAQFKSYPAKVPTDYSSCKG--D-CLFVFYWLALHEPNWQIYKQCV-PITNN- - - -
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HGY I SKPKASYKPNTVYTTYNALTGASVNKGFDGGHY - NWSPEQNVQSFTEHWKATGYKSLRDMLDP IAPDYGFSLDTADP IDVSNIKEMWWQNDEYKEGFLGSHHGP CEGWIDDEMV FHYDDCVAEFPSYPAKIPTDYSSCKG--D-CLFVFYWLALHSPEWQIYKQCV-PITNG----
HGY I SKPKASYKPNTIYTTYNGLTSASVNKGFAGGVY - NHEPVNNAKQFTEHWKATGYKSLRDMIDPISPGYGYSLDTAKP IDVSGYKEMWWQNDEYKEGFLASHHGP CEGWIDNKMV FHYDDCVAEFPSYPAKIPTDYSSCKG--DKCLFVFYWLALHSPEWQIYKQCV-PISNG----
HGY 1 SRPKASYKPNTVYTTYNGLTSASVNKGFAGGVY - NHEPENNAKQFAEHWKATGYKSLRDMIDP ISPGYGYSLDTADPVDVSSYKEMWWQNDEYKEGFLASHHGP CEGWIDDTMVFHYDDCVADFPSYPAKIPTDYSSCKG--DKCLFVFYWLALHSPEWQIYKQCV-PISNG-- - -
HGY I SKPKASYKPNTVYTTYNALTGP SVNKGFAGGVY - NHEP ENNAKQFAQHWAATGYNSLRDMIDP ISPGYGYSLDTATP IDVSSFNEMWWQNDEYKEGFLASHHGP CEGWIDDTKVFHYDDCVAEFPSYPAKIPVDYSSCKG--DKCLFVFYWLAVHSPEWQIYKQCV-P1SKG----
HGY 1 SRPKASYKPNTVYTTYNGLTGASVNKGFNGGIY-NHEPVNNAKQFTQHWKATGYKSLRDMLDP ISPGYGYSLDTADPVDVSSYKEMWWQNDEYKEGFLASHHGP CEGWIDNKMV FHYDDCVAEFPSYPAKIPTDYSSCKG--DKCLFVFYWLALHSPEWQIYKQCV-PISNG- - - -
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HGY 1SQPKASYAPNTIYTTYNALTGP SVNKGFDGGVY - NHEP ENNAKQFTKHWPATGYKSLRDMVDP I SPGYGHSLETADP IDVSSMSDMWWQNDEYKEGFLGSHHGP CEGWIDDTMVFHYDDCVAKFPSYPAKIPTDYSACKG--DKCLFVFYWLAVHSPEWQIYKQCV-PISNG----
HGY I SRPKASYKPNTAYTKYNGVTSASVNKGFAGGVY - XHEPVNNAKQFAEHWKATGYKSLRDMIDP ISPGYGYSLDTAPPVDVSGYKEMWWQNDEYKEGFLESHHGP CEGWIDDTKVFHYDDCVAEFPSYPAKIPTDYSACKG--DKCLFVFYWLALHSPKWQIYNYLT-KFKKEKCAD
HGY 1 SQPRAKYEPSPMYTGYNCLTNASINEGFAGGIY-NHEPENNAKQFAEHWNATGYTSLREMLDP IAPDYGYSITATGDPVDVSSYTEMWWQNNEYKEGFLKSHYGPCETWIDETMVFHSKDCAKEFRSYPAKIPIDYSACKPGKK-CLLVFYWLALHSPQWQIYKQCV-PISNE- - - -
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HGY I SRPKASYKPNTVYTTYNGLTGP SVNKGFNGGTY - NHEP ENNAKEFTKHWKATGYKSLRDMIDPISPGYGYSLDTADPVDVSSYKEMWWQNDEYKEGFLGSHHGP CEGWIDNKMV FHYDDCVAEFPSYPAKIPTDYSSCKG--DKCLFVFYWLALHSPEWQIYKQCV-PISNG----
HGYCSQPKATFKPGEVYTNFVATTSASINKGFDGGIY-NHEPVNNAKQFAEHWSATGYSSLREMLDTLVPGCGNSDDTASPVDVSSYSEMWWQNNEYKEGFLESHRGPCEAWIDDTKVFHYDDCRADFPSYPAKIPTDYSSCKG--N-CKFVFYWLALHSPTWQVYKNCV-PISNS-- - -
HGFLSQPKATFKPGDVYTNFVATTSASINKGFDGGVY-NHEPVNNAKQFAEHWSATGYSSLREMLDTLVPGCGNSDDTAPPVDVSSFSEMWWQNNEYKEGFLESHHGP CEAWIDNTKVFHYDDCSGDFRSYPAKIPTDYSSCKG--E-CKFVFYWLALHSPTWQVYKNCV-P ISNG-- - -
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HGYVSQPKGTYTGGSSYTSYSAEITASSNKGFNGY I F-NRSPEQNTQQFTAAWPKTGYKSLKEMMDKAVPGCGY SNPNAAPVDVSKMSAMKFQNNEYKEGFLASHHGP CEGWIDNTRVFHYDDCVAKFPSYPAT IPMSYKACKG--T-CRLTFYWLALHSPKWQAYKSCV-AIKNK----
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KAES963714.1/1-170 HGYMEIP@SQ FKG - PARSBWNVQ |
KAES983655.1/1-171 HGYMEVPIEAQ FOG - PAKSBWNVQ |
KAES881064.1/1-170 HGYMIENPESQFKG - RARSBWNVQ |

ETP03147.1/1-172
EGZ05551.1/1-172
ETL27075.1/1-172
ETL80314.1/1-176
EEY69088.1/1-172
£GZ07202.1/1-172
ETL88833.1/1-172
KAF4037777.1/1-170
EEY54542.1/1-166
KAF4029373.1/1-164
EGZ05552.1/1-172
RLN13734.1/1-172
RLN21620.1/1-163
RLN49176.1/1-162
CEG35206.1/1-171
CEG35209.1/1-172
EGZ05562.1/1-173
EGZ05561.1/1-180
EGZ05560.1/1-171
KAG6950413.1/1-172
KAG1687461.1/1-172
RAW35498.1/1-172

Conservation

959 47 5+

35+4 6 +

N k— R 0 kL A— 0
DP VWA SDSWDGNNAGS VET FKS LKSANNFKDLKT LMBDT SVYGADCGFTDPNGTPQP
DP VWA SDKWDGNNAGSVEV FKSLKSANNFKDLKT LMBDTSVYGQDCGFTDPNGTPQP
DPVWASEDWDGNKPGSVDAFKALKTANNFKDLKT LMDDTSVYGADCGFTDPNGTPQP
DP VWA 'S EDWDGNKPGSVDAFKALKTANNFKDLKT LMDDTSVYGADCGFTDPNGTPQP
DPVWASEDWDGNKPGSVNAFKALKTANKFKDLKT LMDDT SVYGADCGFTDPNGKAQP
DP VWT SNDWDGNNAGSVDAFKALKTANNFKDLKT LMBDTSVYGADCGFTDPNGTPQP
DP VWA SDKWDGNNPK SVDT FKSLKAANNFKDLKTLMDDTSVYGADCGFTNPNGTPQP
DP VWA SDKWDGNNAK SVDT FKSLKAANNFKDLRT LMDDTSVYGADCGFTNPNDTPQP
DP VWA SDKWDGNNAK SVDT FKSLKAANNFKDLRT LMDDT SVYGADCGFTNPNDTPQP
DPVWASEDWDGNKPGSVDAFKALKTANKFKDLKTLMBDTSVYGADCGFTDPNGKAQP
DP VWK SDKWDGNNPGSVEVFTSFKSVNNFKDLKTLMDDTSVYGQDCGFTDPNGTPQP

APVWDSSDWDGNNPQSVTTFDSLKKANNFVDLKT LMDDT SVYGADCGFTDPSGTPQP
DP LWSSSDWDGNNEGSVTAFNSLKSANNYVDLKTLMDSSEL GAECGFTNPSGTPQP
EPLWKSSDWNGNTQKSVKAFQSLKAANNFKDLKT LMDN- PVLGRDCGY SDPNGKPQP
DP LWK'SSDWNGNTEQSVKAYQSLKAANNFKDLKTLM- ETHALGP ECGFSDPKGKPQP
DP VWK SDDWY GNTAK SVEVFKSLKVANNFKDLKTMLBDTSLYGPDCGFTDPNGTPQP
DP VWK SDDWY GNTAK SVEVFKSLKVANNFKDLKTMLDDTSLYGPDCGFTDPNGTPQP
PP VWP SNDWYGNTQKSVQVFNSLKTSHNYKDLRTLLDNTAVYGPNCGYTNPNGTPQP
DPVWASDSWDGNNAGS VDT FKSLKSANNFKDLKT LMDDASVYGADCGFTDPNGTPQP
DPVWASDSWDGNNAGSVETFKSLKSANNFKDLKTLMDDTSVYGADCGFTNPSGTAQP
DP VWA S EDWDGNKPGSVDAFKALKTANNFKDLKT LMDDTSVYGADCGFTDPNGTPQP
DPVWASDSWDGNNAGS VDT FTSLKSANNFVDLKTLMBDTSVYGADCGFTNPNGTPQP
DP VWASDKWDGNNAGSVEVFKSLKSANNFKDLKTLMDDTSVYGADCGFTNPNGTPQP
DP VWA SDKWDGNNPQSVDTFKSLKAANNFKDLKT LMDDTSVYGADCGFTDPNGTPQP

DP VWA SDKWDGNNAASVDVFTSLKSANNFKDLKTLMDDTSVYGQDCGFTNPNGTPQPVPTDGKATFSRALVHVGP CEIWLDDNKVLYEDDCYSKYGNENQDIKS V-
DP VWA SDKWKGNTAASVDVFTSLKSANNFKDLKTLMDDTSVYGADCGFTNPNGTPQPVPTDGKATFSRALVHVGP CEIWLDDKKVLSEDDCYSKYGN tNQDIKSVIE-

DP VWT SDKWDGNNPQSVDT FKSLKTANNFKDLKTLMDDTSVYGADCGFTDPDGTPQP
DPVWDSKDWDGNKPGSVDAFKALKTTNNFKDLKT LMDDTSVYGADCGFTDPNGTPQP
DP VWA 'S EDWDGNKPGSVDAFKALKTANNFKDLKT LMDDTSVYGADCGFTDPNGKAQP
DP VWS SDKWDGNKPGS VDT FKSLKTANKFKDLKT LMDDTSVYGPDCGFTDPNGTPQP
DP VWP NDKWDGNNPGS VDV FKSLKAANNFKDLKT LMDDTSVYGADCGFTNPNGTPQP
DPVWASEDWDGNKPGSVTAFKALKTANNFKDLKT LMDDTSVYGADCGFTDPSGKAQP
DP VWA SDKWDGNKPQSVDT FKSLKAANNFKDLKTLMDDTSVYGADCGFTDPNGTPQP
DP VWS SDKWDGNNPESVDT FKSLKAANNFKDLKT LMNDT SVYGADCGFTNPNGTPQP
DP VWT SDKWDGNNPQSVDT FKSLKSANNFKDLKTLMDDTSVYGADCGFTDPNGTPQP
DP VWT SDKWDGNNPQSVDT FKSLKSANNFKDLKT LMDDTSVYGADCGFTNPDGTPQP
DP VWA SDKWDGNNPQSVDTFKSLKAANNFKDLKT LMDDTSVYGADCGFTDPNGTPQP
DPVWDSADWDGNNAGSVDAFKALKTANNFVDLKT LMDDTATYGADCGFTDPSGTPQP

DP VWT SDKWSGNTAASVDVFTSLKSANNFKDLKT LMDDTSVYGADCGFTDPNGTPQPVPTDGKATFSRGLIHVGPCEIWLDDKKVLSEDDCYSKYGNP NODITT T

DP VWK SDKWDGNNAGSVDV FKSLKSANNFKDLKTLMDDTSVYGQDCGFTNPNGTPQP
DP VWS SNDWDGNKPGSVDAFKALKSANNFKDLKT LMDDTSVFGADCGFTDPNGTPQP
DPVWA'SEDWDGNNAQSVTAFNALKKANNYVDLKTLMDDTSVYGADCGFTDPNGTPQP
~ WDGNNPESVDTFKSLKAANNFKDLKTLMDDTSVYGADCGFTNPNGTPQP
PPVWBSSDWDGNNPQSVTTFNSLKKANNYVDLKTLMBDDTSVYGADCGFTLPNGTPQP
DP LWK SSDWNGNTQK SVKT FQKLKAANK FKDLKTLM-DTSAFGAKCGFSDPKGKPQP
DPVWASESWDGNNAGSVETFKSLKTANNFKDLKTLMBDTSVYGTDCGFTDPNGKAQP
DP VWA SDKWDGNNAKSVDT FKSLKAASNFKDLRT LMDDTSVYGADCGFTNPNDTPQP
DPVWESEDWY GNTAKSVEVFNSLKAKNNYKDLKTLLBDTSLYGPDCGWTNPNGTPQP
DPVWESEDWY GNTAK SVEVFNSLKAEHNYKDLKTLLDDTSLYGPDCGWTNPNGTPQP
DP VWK SDQWY GNTAK SVAVFNSLKAEHNYKDLRTLLDDTSKYGPNCGWTNPNGTPQP
DP VWK SPNWY GNTAKSVEVFKSLKSANNFKDLKTLLDDTSKYGPDCGWTDPNGTPQP
DPVWESPDWYGNTAKSVEVFKSLKSANNFKDLKTLLDDTSVYGPDCGWTDPNGTPQP
DP VWK SPINWY GNTDK SVEVFKSLKSANNFKDLKTLLDDTSKYGPDCGWTDPNGTPQP
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PTDGKATFSRALVHVGP CEIWLDDTKVLYEDDCFSRYGN :NoDIIKS vE -
PTDGKATFSRALVHVGP CEIWLDNTKVLYEDDCFSKYGN t NQDIKS v/ -
PTDGKATFSRAIVHVGPCEIWLDDTKVLYEDDCFSKYGNENQDIKS V-
PTDGKATFSRAIVHVGPCEIWLDDTKVLYEDDCFSKYGNENQDIKSVE-
PKDGKATFSRALVHVGPCEIWLDDTKVLYEDDCFSKYGNENQDIKS vE-
PTDGKATFSRA I VHVGP CEIWLDDKKVLYEDDCFSKYGN tNQDIKS v/ -
PTDGKATFSRALVHHGP CGIWLDDKMVLYEDDCFAKYGN £ NODIKS 1 -
PSDGKATFSRALVHHGP CGIWLDDKMVLYEDDCFAKY.GNENQE- - [SWE-
PSDGKATFSRALVHHGP CGIWLDDK vDIIRS | |-

PKDGKATFSRALVHVGPCEIWLDDTKVLYEDDCFSKYGN cNoDIKS VLW TpRATVVARRCVSTG- - -
PTDGKATFSRGLIHVGPCEIWLDDNKVLSEDDCYSKYGNP NODVITTE- -
DPQWS SDAWDGNNQGSVDAFVAAKSANGYTDLRT LMDDTSVYGADCGFTNPDGTAQPVPTDSKATFSRALVHVGP CEIWLDDTKVLAEDDCYSLYGNEDODIKS 1 -

PSDGKATFSRAMQHVGP CEIWLDSTKAFSKDNCA- - DMER - -
PSDGKATFSRAMQHVGP CEIWLDGTKAFSKDNCV- - DMES - 8 -
PKDGKATFSRAMVHTGP CEMWLDNKKV LY EDDCYSRYGNYBYNIKS V-
PKDGKATLSRAIVHRGP CEMWLDNKKVLYEDDCYAKYGN £ DAKIKS V|-
PTDGKAVFSRGLIHTGPCEFWLDDKKVLYADDCYSEYGHSNVNVKT € -
PTDGKAVFSRGLIHTGPCEFWLDDKKVLYADDCYSEYGHsNVNVKT -
PTNGKAIFSRGLIHTGPCEIWLDDKKVMAADDCYSKYGH s NvNVKT e -
PTDGKATFSRALVHVGP CEIWLDNTKVLYEDDCFSKYGNtNQDIKS v/ -
PTDGKATFSRALVHVGP CEIWLDDTKVLYEDDCFSKYGNENQDIKSVE-
PTDGKATFSRALVHVGPCEIWLDNTKVLYEDDCFSKYGNENQDIKS VE-
PTDGKATFSRALVHVGP CEIWLDDKKVLSEDDCFSKYGNtNQDIKS v
PTDGKATFSRALVHVGPCEIWLDDNKVLSEDDCFSKYGNENQDIKS V-
PTDGKATFSRALVHVGP CEIWLDDKKVLYEDDCFSKYGNKNQDIKSVE-

PTDGKATFSRALVHVGP CEIWLDDTKVLYEDDCFSKYGN £ NQDIKS v/ -
PSDGKATFSRAIVHVGPCEIWLDDKKVLYEDDCFSKYGN:NQDIKS I F-
PSDGKATFSRAIVHVGPCEIWLDDTKVLYEDDCYSKYGNENQDIKS I -
PTDGKATFSRALVHVGP CEIWLDDKKVLYEDDCFSKYGNENQDIKS V-
PTDGKATFSRALVHHGP CEIWLDDKKVLYEDDCFVKYGNtNQDIKS I -
PSDGKATFSRAIVHVGPCEIWLDDTKVLYEDDCFSKYGNtNQDIKS V-
PTDGKATFSRALVHYGPCEIWLDNKKVLYEDDCFSKYGNKNQDIKS I -
PTDGKATFSRALVHHGP CGIWLDDKMVLYEDDCFAKYGNENQDIKS vE -
PTDGKATFSRALVHHGP CEIWLDDKKVLYEDDCFVKYGNtNQDIKS I |f -
PTDGKATFSRALVHHGP CEIWLDDKKVLYEDDCFAKYGNF NQDIKS I -
PTDGKATFSRALVHVGP CEIWLDDKKVLYEDDCFSKYGNKNQDIKSVE-
PSDGKATFSRA | VHVGP CEIWLDDKKVFYEDDCFSTYGNENQDIKSVE-

PTDGKAKFSRGLIHVGPCEIWLDDNKVLSEDDCYSKYGNP NQDITT v -
PTDGKATFSRALVHVGPCEIWLDDTKVLYEDDCYSKYGN:NQDIKS I F-
PSDGKATYSRAIQHVGPCEIWLDDKMVFSDEDCYAKYGNtNVDVKSVE-
PTDGKATFSRALVHHGP CGIWLDDKMVLYEDDCFAKYGNENQDIKS V-
PSDGKATFSRAIQHVGPCEIWLDDKMVFSDEDCYAKYGN t NVDVKS v/ -
PKDGKATFSRAIVHTGPCEIWLDNKKVLYEDDCYSKYGNVDYNIKSYE-
PKDGKATFSRALVHVGPCEIWLDDTKVLYEDDCFS
PSDGKATFSRALVHHGP CGIWLDDKMV LYEDDC FARYGN tNQE -
PTDGKAVFSRGLIHTGPCEIWLDNKKYVLAADDCYSEYGH s Nv NV c[f -
PTDGKAVFSRGLIHTGPCEIWLDSKKVMASDDCYSEYGH s NvNVKT e -
PTNGKAIFSRGLIHTGPCEIWLDNKKVLAADDCYSKYGHSNVNVKT € F-
PTNGKAVFNRGLIHVGPCEIWLGIKKVLYADDCRSTYGHNNDNVKT -
PTNGKAVFNRGLIHVGPCEIWLGSKKVLYADDCRSEYGHNNONVKT -
PTNGKAVFNRGLIHVGP CEIWLGRKKVLYADDCRSEY.GHNNONVKT e -

140 150 160 170

PVDYS's CONGGCKEMR FYWLAFQGM- DSKFMWQSYKB- - C 1
PVDYSsCNHGGCKEMRFYWLAFQGH- DSKTMWQSYKD- - C I
PVDYSSCDNGGCKEMRFYWLAFQGM- DGKTMWQSYKD--C I

PVDYSSCDONGGCKEMRFYWLAFQGM- DGKTMWQSYKD--C I
PVDYSSCONGGCKEMRFYWLAFQGM- DGKTMWQSYKD- - C I
PVDYSsCNNGGCKQMR FYWLAFQG- NKKTMWQSYKD- - C I
GKIDLMSC-NGGCKQMR FYWLAFQGL - NKKTVWQSYKD- - C 1

-PVDY/SsCNNGGCKEMRCYCLGFQGI- vOKFEWQSYKN--C1
PVDY55CDTAGCSMMR FYWLAFQGY- DGDTMWQSYKDB--C 1
PVDY5SCNSGGCKEMRYYWLAFQGH-DSKTMWQSYKG--C I
PVDYSSCNSGGCKEMRYYWLAFQGH- DSKTMWQSYKG--C I
PVDYSsCANGGCKQMR FYWLAFQG|- NGKTEWQSYKM- - C I
PVDY55CANGGCKEMRFYWLAFQG|- KGITEWQSYKN--C1
PIDY55CENGGCKMMR FYWLGFQALDDKKTMWQTYKD--C I

PVDYSYCKAKGGEMMR FYWLGFQAL- GKKTMWQTYKN- - C I
PVDYSSCDNGGCKEMRFYWLAFQGM- DSKTMWQSYKD--C I
PVDY5SCONGGCKEMRFYWLAFQGM- DSKTMWQSYKD--C 1
PVDY5SCDONGGCKEMRFYWLAFQGH- DGKTMWQSYKD--C I
PVDYSSCONGGCKEMRFYWLAFQGM- DGKTMWQSYKD- - C I
PVDYSSCNNGGCKEMRFYWLAFQGH- DSKTMWQSYKD- - C I
PVDY55CONGGCKQMR FYWLAFQGH- s KKTMWQSYKDB--C 1
PVDY5SCNNGGCKEMRFYWLAFQGM- DSKTMWQSYKD--C I
PVDYSSCANGGCKQMR FYWLAFQGM- DSKTMWQSYKD- - C I
PVDYSsCNSGGCKQMR FYWLAFQGH- DSKTMWQSYKD- - C I
PVDYS5SCONGGCKEMRFYWLAFQGY- DGKTMWQSYKDB--C 1
PVDY5SCDNGGCKEMRFYWLAFQGM- DGKTMWQSYKD--C I
PVDYSSCDONGGCKQMR FYWLAFQGH- NKKTMWQSYKD--C I
PVDYSsCONGGCKQMR FYWLAFQGH- NKKTMWQSYKD- - C I
PVDYSSCDNGGCKEMRFYWLAFQGH- DGKTMWQSYKN--C I
PVDY55CDNGGCKQMR FYWLAFQGH- NKKTMWQSYKD--C 1
PVDY5SCONGGCKQMR FYWLAFQGH- NKKTMWQSYKD--C I
PIIDYSSCSKGGCKEMRFYWLAFQGH- NKKTMWQSYKD- - C I
PIIDYSsCSKGGCKQMRFYWLAFQG- NKKTMWQSYKD- -C 1

PVDY5PCDGGGCKEMRFYWLAFQGM- DGKTMWQSYKN--C I
PVDYSSCANGGCKQMR FYWLAFQGH- s DKTMWQSYKD- - C I
PVDYSsCANGGCKEMRFYWLGFQGH- s DKTMWQSYKN- - C I
PVDYSSCONGGCKEMRFYWLAFQG --B--cI
PVDY55CDGGGCKEMRFYWLAFQGH- DGKTWWQSYKN--C 1
PVDYSsCONGGCKQMR FYWLAFQGH- NKKTMWQSYKD- - C I
PVDYSSCDGGGCKEMRFYWLAFQGM- DGKTMWQSYKN- - C I
PVDYS'sCANGGCKEMRFYWLAFQGM- NGKTMWQSYKN--C I
- NSGGCKEMRFYWLAFQGM- DSKTMWQSYKD--C I
77777 SC-NGGCKQMRFYWLAFQG- NKKTMWQSYKD--C1
PVDYS'sCKNGGCKMMR FYWLGFQA- tKKTMWQTYKD- - C I
PVDYSsCKNGGCKMMR FYWLGFQAN- EXKKTMWQTYKD- -C1I
PVDY55CKNGGCKMMR FYWLGFQAJ|- GKKTMWQTYKDB--C 1
PVDY55CKGSGC-QMRFYWLGFQAL- DTKTMWQTYKD--C I
PVDYSsCKGSGC-QMRFYWLGFQA- DTKTMWQTYKD- - C I
PVDYSscKGsGC-QMRFYWLGFQA- DTKTEMWQ I YKD- -C1I

PVDY55CDNGGCKEMRFYWLAFQGM- DGKTMWQSYSK-- FLLLEWE

PVDYSsCSNGGCKQMR FYWLAFQGH - NKKTMWQSYSKSPVTPARSSKCNGRKRR -
- - - WHSRAW- - TARLEGH - - - - - PTRI

PIIDYSSCENGGCKMMR FYWLGFQAUDDKKTMWQTYST- - LLGTECH

PVDYSSCDNGGCKQMR FYWLAFQGH- NKKTMWQSYSKFLCVLTA-
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KAF0732637.1/1-170 WG LB AE FRBC TTON TAEGBINNGPRY LP G- - - DAY NNSP GYNSRAF TAHFKS - S8Y - - AT LKDLITAN - 68 - - CGACGISTe - REPKAFP s OGIVRWNHGAGEG FTILS HTGP C EVWCONTRVYGNBOCARN 1 # NGIIME v SESIECAE SKQLTEYWLA LHNBBWOY TACVE LRSS - - -
KAF0752636.1/1 170HG@ LADP AAEFKP CTTDVTAFCDTIMNGPKVLPG ~ DNYNNSPQYNSAAFTAHFKN S5SY ATLKDLVKANG GT  CGACGTSVAT ATPKAFPSDGTVKWNHGATEGFSPSHTGPCEVWCDTTRYYQNDDCAAN IPDGNLPVSPSLCHGASQLTFYWLALHNRDWQ I'Y LACVR LKSS

KD027114.1/1-171 HGGLFDPKPTFLEF NSDPTRECGTIDGPTS LP G- - - SAYNQDP GYNAAQF AANFKT - SKY - - KT LKAF LDAW- - DTs AQCGACGHTKYDAANPQP LP - - S| VKWRHGONEGFTP SHEGP CELWCDETRVYYNDDCAKN | P DGSMP| | DT SKCAGAKQ LTMLWMA LHTPQWQAYKNCVA 1 GSA- - -
£QC42132.1/1-171 HGGLFDPKPTFIEr NSDPTRFECGTIDGPTSLP G- - - SAYNQGDP GYNAAQF AANFKA - SKY - - KTLKAF LDAW- - DTs A0CGACGITKYBAANPQP LP - - S I VKWRHGONEGFTP SHEGP CELWCDETRLYYNDDCAKN 1 DGSMP | DI SKCSGAKQLTMLWMA LHTPQWQAYKNCVA | GSA- - -
AIGS5793.1/1 150 HGSLLEPKPTFIBP NNDPTRECGTIDGP SALPG — NAYNQDPGYNAAQFTAHFKAQSKY ~KTLKDLMDAY PT  GGECGITKDIANPQPLP ~KVVRWRHGONEGFTSSHEGP CELWCDDKRY FQNDDCAKN I P NGSMA | DVSQCAGARK LTMLWLALHTBQWQAY STGFIGGTS L
FQC42107.1/1 165 HGHLVAPPBVQFVD? NSDPTRFCATLDGPSLLPG - DTYNKSPGONTAAFTTHFKA SRF- KTLKDLIESQ PS  GGECGNTKLDPSKPQALP - SVVRWRHGONEGFTPSHEGP CELWCDNTRVYDNENCAKN | ADGSMPI | DFAKCAGAKT LR FFWLALHSSSWQVYKNCVALDSG -
kD027089.1/1-16s HGHLVAP BVQFVBF NSDPTRFECATLDGP SLLP G- - - DTYNKSP GONTADF TKHFKA- SRF- - KTLKDLIESQ--PS---GGECGITK P SKPQALP - - SVVRWRHGONEGFTP SHEGP CELWCONTRVYDNENCAKN | ADGSMA | DETKCAGAKT LR FFWLALHSSSWQVYKNCVALDSG- - -
AIGS5790.1/1-165  HGHLVEP LP EFVDP NSDPNRFCATLHGPT | LPG - DTYNKSPGDNAASFTKHFKA SKF- KTLKDLITSG NS GGECGITKINPAKPQSLP ~ STVRWRHGOSEGFTSSHEGP CELWCONTRVYQNDNCAKN I P DGSMP | EVAKCAGAKQ LT FYWLALHTPEWQVYKNCVALGGS
FQC25605.1/1-166 HGHLVDPVPAFTDKYGDP SKFAATLNGPTVLPG- - - S§Y EQGPDWNTDQFTKHFKA- SSF - - KTLKAFLDAY - - PT- - - GGDCGATDSN- GPAQPLP - - STVKWANG- QEGFISSHQGP CELWCDETRV FQDDNCAANY P DGEMS | DT SKCSGAKR LTMLWLALHTBEWQVYKNCVNLSGV -
KD027085.1/1-166 HGHLVDP LPAFTBKYGDP SKFAATLNGPTVLP G- - - S5Y EQGP DWNTDQF TKHFKA-SSF- - KTLKAF LDAH- - PT- - - GGDCGITBr N- GRAQP LP - - STVKWANG- ELGF I SSHQGP CELWCDETRV FQDENCAANY P DGIEMA | DT SKCSGAKR LTMLWLALHTBEWQVYKNCVNLSGA- - -
KD027087.1/1-166 HGHLVDPVPAFTDKYGDPTKFAATLDGPTVLPG- - - STYGQGPDWNTDEFTKHFKA SSF- - KTLKAFLDAH -PS- - - GGDCGITDAN- GPAQPLP - - STVKWANG - QEGFISSHQGP CELWCDONMRY FHDNNCAANY P NGHMS | DPSKCSGAKR LTMLWLALHSPQWQVYKNCVNLSGA - - -
AIGS5757.1/1 166 HGHLVDPKPTFVNPYGDPTVECATLDGPTVLPG — SSYNQGPDYNTEQFTTHFKA SAY KTLRDFLGAY PT  GGECGATSCD GPSQTLP RTVKWANG QEGFISSHQGPCELWCDDTRVFQNDNCAANNMP NGYMP I DTSKCTGAKR LTMLWLALHSPQWQVYKNCINISGS
AIGS5755.1/1 165 HGRLIDP KPT FILR? NDDPT I ¥EGTIDGPMALP G  SAYNQGPDYNTEQFTTHFKA SSY TTLRGFLDAH VA vvCDVCGHTDPN GRPRALP ~ STVKWANG QEGFISSHQGPCELWCDDTRY FQNDNCAANMP NGYMPl | DT SKCTGAKR LTMLWLALHSPQWQVYKNCVNLDGS
£QC25604.1/1-165 HGELINP TP T FNE L NGDRTKYCGTIDGPVY LP G- - - S5YNQDP AWNTRQF TMQFRA- SKF--QTLASFVDDP s FAP- - - CGTCGITNAN- GAPQP LP - - SVLKWANG-QEGFVASHEGP CEVWCDSTRV FQNDNCAANH LSGIELS I DETRCAGAKQLR LLWLALHTRSWQVY INCVPLSGS - - -
kD027056.1/1 165 HGELINPTPTFNE NGDRTKYCGTIDGPTTLPG ~ SSYNQDPAWNTLQFTTQFKA SPF RTLAAFVDSQNVAS — CGRCGITNAL GAAQPLP SVLKWANG QEGFVASHEGPCEVWCDSTRVFQNDNCAANQOSGILS I DETLCAGAKQLRLLWLALHTRSWQVY INCVPLSGS
FTV73954.1/1 169 HGALLDPLPTWNT® YSDTSQFCGTMEGPSVLPG ~ AAMYNTSPQDNAAAFTRQFQA SSF KTLRDLVLAN® ST  CGSCGNTNPN GEPRQINADGTVKWAHG SEGFISSHEGPCEVWCDTDRY FQNDNCARNAANGHVK | DVAKCKRAIHLVVYWLALHVETWQIYLNCVRLAGD
ETW02997 1/1-169 HGGLVDP LP TWFS " NSDI SQFCGTMEGP SV LP G- - - APYNTSPQDNTAAF TRHFQA-SSF- - KTLRDVIVAY - ST-- - CGTCGITHr F- GRPRELNA TGV IMWAHG- SEGFVASHEGP CEVWCDATRV FYNDNCARNYASGIILK | DVAKCQGARQ LVMYWLALHVETWQ I Y VNCVT LGGA- - -
KAF0737893.1/1-169 HGNLVDP EPDF NP NSDI SQFEGTLDGPK | LP G SQYNTSPEDNTKAFTKNFKA SEF  KTLKDFVMGN? NK  CGTCGLTK:N GAKKTLNADGNVYWGHG QEGFTPSHEGP CELWCDDIQV FQNDNCARNYKNGIEMP | DT SKCNGASR LTAYWLALHSBISWQ I YVNCVSLAGG
KAF0752621.1/1- 169 HGNLVDP EPDF NP NSDI TQYEGTVDGPKY LP G- - - SQYNTSP EDNTKAFTKNFKA - SSF- - KTLKDFVIGN? - NQ- - - CGTCGLTKEN- GAKKT LNADGNVYWGHG- QEGFTP SHEGP CELWCDDIQV FQNDNCARNYKNGIEMP | DFSKCNGASR LTAYWLALHSBISWQ I YVNCVSLAGG - -
KAF0732612.1/1-16SHGRLGDP @P'S FVA - VDDNTKFSGIINGYNT LP G- - - EKYDDSPQANTDAFNRAFKK - SNY - - QS LKALVDAQG- NT- - - GGECGYTRMD- GRAQP LP s DGNVKWIHS - NEGFVASHEGP CEVWCDNTRY FQNENCARNYP NGV LP | DVSKCQGADR L F LWLAMHTHEWQVYKNCVPLQGG - - -
KAF0732609.1/1-169HGR LNDPMP T FIA? LDONTKYCGIINGYNALP G- - - EKYDDSPQANTEAFNRAFKK-S8Y--PSLKALVDSQC-DT- - - GGECGITRAD- GEPQP LP COGNVKWIHG- NEGFVASHEGP CEIWCDDTRVYENDNCARNY P NGIIMP | DVSKCQGASR L FLWLAMHTHEWQVYKNCVRLOGG- - -
FTW02995.1/1 169 HGILVDPKPT | RDGVPDKTNYCGTIDGYKALPG — EKYDDSPEYNTNAFVRQFKK SSF SLKALVHSQ® TT  CGECGITRDD GEPQPMP (DGIVKWGHG NEGYVSSHEGP CEVWCDATRVYSNDNCARN I P NGAMP | NVAACKGAKR LIL FVWLAMHTSSWQVY INCVPLLGG
ETV739471/1-169 HGY LVDP@PT FVNP GGDP TGYSGTIDGNVALP G- - - ENYNLSPQDNTILEF TRQLKK-SSF- - ASLRAFIDAQG- NT- - - GGECGLTRAD- GEPRSLP sDSKVKWAHG- SEGFVLSHEGP CELWCDATRVYENDNCARN | P DGUMP! I NSSQCQGSEK LIMLWLALHTSQWQVYKNCVRLTSG- - -
KAF0732641.1/1-169HG@LLDP KPTYLNQYGDTTTFEGVIBGP T T FP G- - - ENYDLGP SSNTQAFTRQFDK-SGF- - ASLKAF FBSR- - ET- - - GGECGI TKAD- GSPQALP 1 DGV LKWG I GCSEGFVSSHEGP CEVWCDSTRAFHNDNCAKNMP NGH I P I DMTVCQGAKK LVVLWLALHARTWQVYKNCVRLSGG- - -
FTV73941.1/1-166 HGWILSPAPTFLBP YGDP SKFCGVINGNKLYPA  DVFNRSP EDNTKAFLARFKV DY TSLKQFFDKN DB CGECGITKF - GFAQKLP ADGVVKWRNG GEGFVSSHEGP CEVWCDNTVV FQNDNCARNY P SGNMA | DVAKCSGAKKMYV LW I ALHAMDWQVYKNCVALQDG - - -
FTW03002.1/1 166 HGWLINPKVT FLLD? YGDP SKFCGVVNGNKLYPS ~ DNFNLSPLDONTKAFLARFKM DY TSLKQFFDKN DN  CGECGATKr GDAQKLP ANGVVQWRNG GEGFVSSHEGP CELWCDNTLVFQNDNCARNLPSGDMQ | DVAKCAGSKKFIALWIALHSVDWQVYKNCVALQDG
ETV73994.1/1-170 HGELVDP KP SWVNP NGDLTAYEDLLDGPNLLP G- - - GPYNLGP EDNANMFAKNFKA-SPY - - MSLRDFVNKN s - AT- - - CGACGLTTVWGSTPQS I N AGT | QWKHD- DEGFVETHNGP CEVWCDDS IV FQDDNCP LHEP SGELRVDMDKCRKAKS LV I YWLALHSPQWQVY LNCVALGGN - - -
KAF0688016.1/1-169 HGY LVDP KATYNA - NDDY TKYAGV I DGYKAMP NG A - GKYNGDP RTNANNY I AAFKT - SKY - TS LRDLVEKNG-DP- - GGRCGETNP N- GNAQP LP - - SVVKWGHNANEAFTP SHEGP CEVWCDNTRVY ENDNCSAN 1 P NGIUMP! | DKSKCQGAKQ LY FVWAA LHTSSWQ I YKTCVKLQGG - - -
KAG9403993.1/1 16SHGRLGDPAPSFVA VDDNTKFSGIINGYNALPG ~ EKYDDSPQANTDAFNRAFKK 5SSy QSLKALVDAGC DT  GGECGETRMD GPAQP LPSDGNVKWIHS NEGFVASHEGPCEVWCDNTRY FQNENCARNYPNGMLP I DVSKCQGAGR LEF LWLAMHTHEWQVYKNCVP LQGG

KAG9403991.1/1-169HGR LNDPMP T FIUAP LDDNTKYEGIINGYNALP G~ EKYDDSPQANTEAFNRAFKK SSY QSLKALVDFQG DT  GGECGHTRAD GEPQPLPCOGNVKWIHG NEGFVASHEGP CEIWCDNTRVYENDNCARNYP NGIIMP | DVSKCQGASR LEFLWLAMHTHEWQVYKNCVPLQGG
KAG9403956.1/1-169HGRLGSP@P T F Il LDDNTKYCGI INGYNALP G- - - EKYDDSPQANTEAY TRAFRK-SGY- -5 LKALVDAQG- DT - - - GGECGII TRAB- GEPQP LP s OGNVRWIHG- NEGFVASHEGP CE IWCONTRVYQNDNCARNNP GGUMP | DVSKCQGAGR L FLWLAMHAHEWQVYKNCVP LOGG- - -
KAH91231361/1-169HGR LNDPMP T FIL TP LDDNTKYCGIINGYNALPG  EKYDDSPQANTEAFNRAFKQ SSY PSLKALVDSGG DT GGECGITRAD GEPQPLPVDGNVKWIHG NEGFVASHEGP CEIWCONTRVYENDNCARNYPNGIMP I DVSKCQGASR LEFLWLAMHTHEWQVYKNCVPLOGG
KAF0732603.1/1 169 HGR LGP @PT FIUAP LDDNTKYCGIINGYNALP G - - EKYDDSPQANTEAYTRAFRK SGY QSLKALVDAQG DT - GGECGNTRAD GEPQPLPSDOGNVRWIHG NEGFVASHEGP CEVWCDNTRVYQNDNCARNNP GGVMP | DVSKCQGASR LEFLWLAMHTHEWQVYNNCVPLQGG
KAN9097253.1/1-170HG@ LVDP AAE FKR GTTDVT S FEDTMNGPKY LP G- - - DNYNNSPQYNSAAF TAHFKN-S8Y- - A1 LKDLVKANG- G- - - CGACGT SVWAT - ATPKAFP s 0GTVKWNHGAT EGF SP SHTGP CEVWCDTTRVYQNDDCAAN 1 P DGNMPVSPSECQGASQLT FYRLALHNBDWQIY LACVPLKSS - - -
KAG9404016.1/1-16+HG@ LVDP AAE FKP G TTDMTAFEDTMNGPKY LPG - DNHNNSPQYNSAAFTSHEKN SBY  ATLKDLVKANA GI- - CGACGTSVVE ATPKAFP 5OGIVKWNHGAT EGFWP SHTGP CEVWCONTRVYQNDD - ¥GNMPVSPSLCORASQ LT FYWLALHNBDWQ I Y LACVPLKSS
KAIH9109905.1/1-169HG@ LVDP IIAT FKS - NVDVTAFEDTMNGPKY LP G- - - DEYNTSPQANSAAFTANFKK - SSY - - VDLKSFISANG- GT- - - CGACGNTLAN- GEPKP FP 5DNIVKWHHGAGEGFTP SHTGP CELWCDNTRVYQNDDCARNYP TGDMTVTSTACANAKQ LT | YWLALHNBDWQ 1Y INCVPLTSG- - -
KANS147592.1/1-169HG@ LVDP LAT FKP - NVDVTAFEDTMNGPKY LP G- - - DAYNNSPQYNSAAF TAHFKN-S5Y- - VDLKSF I SANG-GR- - - VP LARV LP0A- PHAKP FP s ON I VKWHHGAGEGFTP SHTGP CELWCONTRVYQNDDCAANY P TGGMTVTSTACANAKQ LT | YWLALHNBDWQ I Y INCVPLTSG- - -
KAH9090493.1/1-170HGNLVSP EP TWKS GVNDI TQFEGTIDGPKY LP G- - - DOYNTSPQANTAAFTSHFKA SSY - §SLKALVMAN? - GA- - CGTCGNTIAS- GEPRAFP s DOGFVRWHHGSGEGFTSSHEGP CEVWCDGNLAFQDDNCSRNLP SGBMKVDASKCRGAKQ LT | YWLALQSPAWQIY INCVPLSGG - -
KAG9404009.1/1-170HGMVDP AP T FNSCVNDVTAYCGTIMNGNQY LPG - GSY STSPEANAASFTKQFKA SSY KTLKGLVSAH? GG  CGTCGNTNPN GEPRSLPSSGKARWRHGDGEGFTP SHTGP CEVWCDNNLAYHNDNCASN 1P DGIEMPILDTSKCNGASRMTVYWLALHTAEWQIYLNCIPLTKS
KAG9403999.1/1 169HGY LNVP P T FILB CVGDI T AFCGTMDGPTVLP G DAYNTSPDANTAAFTKQFKA SSY KTLKDLVFAN® GG  CAACGHTDPN GEPMELP SDGNIYWHHG QEGFTPSHEGP CEVWCDNTRVYQNEDCARN 1P NG 1Pl I DEATCQK SNLLAVYWMA LHTBTWQTY INCAR 1KGG
KAR0732616.1/1-169HGY LNVP EP T F LR CAGDI TAYEGTMDGPKY LP G- - - DAYNT SP DANTAAF TKQFKA-S8Y - - KTLKDF | TAN? - GG- - - CAACGNTBP N- GEPMELP s OGN | YWHHG- QEGFTP SHEGP CEVWCONTRVYQNEDCARN 1 NG I P 1 DLPTCOK SNLLAVYWMALHSETWQTY INCAR 1 KGS - - -
KAH9122905 1/1-169HGMVDP AP T FNSCVNDVTAYCGTMNGNQY LPG - GSY ST SPDANAAS FNKQFKA S8y KTLKDLVSAH? GG CGTCGNTNPN GEPRS P SNGKAYWHHG QEGFTPSHTGP CEVWCDNNLAYHNDNCATN 1 P DGYMPILDTSKCNGASRMTVYWLALHTAEWQIYLNCIPLTKS
KAG9404006.1/1 169HGALENP LPTFKP NIDITQFCGTADGPNVLPG  DAYNTSPEANTNAFTTHFKA SSY KTLKDFVMAN® ST  CGACGVTLID GEPRDLPANGEIYWRHDPSEGFVASHEGP CEVWCDSKRY FQNDNCARNYKNGTMY I NPSDCKGASRLSVYWLALHSPQWQTY INCVALTGG
KAN9099213.1/1-169HGY LNVP EP T FILP CVNDI TAYEGTMDGPK I LP G- - - DAYNT SP ENNANAF TTHFKA-S8Y- - KTLKDFVAAND-GG- - - CGTCGHTBAN- GEPHALP ADGNVYWHHG- QEGY TP SHEGP CEVWCDNTRVYQNDNCARN 1 P NGIEMP| | DEPTCKK SNLLTVYWLALHSETWQ 1Y INCAR 1 AGG- - -
KAG9404003.1/1-169HGY LNVP P T FILS CVNDI T AYEGTMDGPKY LP G- - - DAYNTSP ENNANAFTTHFKA - SSY - KTLKDLVAAND -GG - - CGTCGHTDAS- GEPHELP ADGNVYWHHG - QEGYTP SHEGP CEVWCDDTRVYQNDNCARN 1 P NGEMP! | DLPTCOK SNLLTVYWLALHSBTWO 1Y INCAR 1 AGG- - -
KAI9099214.1/1 169HGY LNNPMP T FESQYPDITAFCGIMDGP SVLPG ~ DAYNTSPEDNTKAFTSHFKA SSY KTLKDLVMAHD GG  CGQCGHTDAS GKPQELPADGNVYWHHG QEGFTPSHQGP CEVWCDNTRVYQDDNCARNNP NGEMP | DLATCKNSALLTVYWLALHSBSWQ 1Y INCAR I AGD

KAN9099217.1/1-169HGGLVSP TVTWNNP NSDT SQFEGTLDGP S | LP G- - - SAYNT SP GENTNAF TRNMKA - SAF - - KT 1 RDLIKAKD-TS- - - CGACGITNFN-GTPQQLP ADGT | HWAHG- AEGFLNSHEGP CEVWCDETRV FHDDNCAKNY P TGUMQ LDAAKCQGAKL LT VYWLALHTEQWQ I Y LNCVP LTNG- - -
KAG9404007.1/1-169HGGLVSP TVTWNN? NSDT SQFCGTLDGP S | LP G- - - SAYNTSP GENTNAF TRNMKA - SAF- - KT IRDLIKAKD-TS-- - CGACGI TN N- GTPQ@LP ADGT | HWAHG- TEG | LNSHEGP CEVWCDENRV FHDDNCAKNY P TGAMK LDAAKCQGAKL LT VYWLALHTPQWQ | Y LNCVP LSNG- - -
0Qs04067.1/1-165 HGHLYDPSPVFTDP TSDPTRECATLDGPSTLSG ~ NEYNQSPDYNADQFTQHFKA SKY KTLKDLLDAY ET  GGDCGITK! DPSNRKTLP GVVRWRHGONEGFTPSHMGP CELWCDTTRVYQNDNCAKN I P DGSMP I DI SKCAGAKQ LTMLWLALHSPQWQVYKNCVALSGA
KAF0732615.1/1 175 HGY LNDP LR TYFPIGTKDVT S FCGTMDSPKVLP G- - HQYKGSP EYNANAFTIHFKA § - TLKALVAAND GG CVASGWQR - - -MLAHG QEGFTPSHEGP CEVWCDNTRVYQNDDCARN | » NGEMPI | DIEPTICKK SNLLTVYWLALHSBTWQ LY INCVR 1| AGGAAP SPSSASPPSNPTSKSPCTNSPP
RHZ11534.1/1-169 HGY LVDP@PT FVNF GGDP T GYSATIDGNVALP G- - - ENYNLSPQDNTIAFTRQLKK - SBF- - HSLRAF | DAQG- DT - - - GGECGLTRAB- GRPRSLP s OSKVKWAHG- S EGFVLSHEGP CELWCDATRVYENDNCARN | P DGAMP | NSSQCQGSEK LIMLWLALHTSQWQVYKNCVRLTSG- - - -
KAG9404005.1/1-162HGN LMD ERDEIE » NSDERN - - SAVLPG - DQYNTSPEDNTKAFTKNIQA S8Y KTLKDFVVANP DK -~ CGTCGLTKEN GAKKTLNADGNVYWGHG TEGFTPSHEGPCELWCDDTQVFQNDNCARNYKNGEMP I DT SKCNGASR LT I YWLALHSPSWQ Y INCVSLAGG -
KAG9404000.1/1-180M - @YNGSPEYNANAFTTHFKA- S5Y - - KTLKDLVAAND - GG- - - CGTCGESDAN- GEPRELQRVATC- - FTPISHEGP C EVWCONTRVYQNDDCARN | » NGHMP | DIEPTCKIESNE LEVYWLA LHSBAWQ Y INCVR I BGGAT? sPsSASPPSSPTSMRP STSSPPTPPPATP SPPSDGQVEVYYPCGGQGYT
KANS9097257.1/1-17IHGR LGP @P T FIr LBONTKYEGHINGYNALP G- - - EKYDDSPQANTEAY TRAFRK - SGYr G@SLKALVDAQGG-DT- - - GGECGI TRAD- GEPQP LP s DGNVRWIIHG- NEGFVASHEGP CE IWCDNTRVY ENDNCARNY P NGIMP | DVSKYQGASR LF FLWLAMHTHEWQVYKNCVP LQGG- - - -
KAF0692144.1/1-169 HGY LVDP KATYNQ - VDDFTKYAGT I DGYKAMP NAG - GIlYDQDPRTNANNFNAAFKT - SKY - 1SLRDLVOKNG- DP- - GGRCGETNPN- GDAQALP - - GVVKWGHSANEAFTP SHEGP CEVWCDNTRY FQNDDCPAN | P NGOMP! | DKSKCQGAKQ LY FVWAALHTSSWQ I YKTCVKLQGG - - -
KANO114814.1/1 157HGNLVDP EPDFIN? NSDISQFCGTLDGPK I LPG DAYNTSPEDNTKAFTKNFKA SLF  KTLKDFVMGN? NK  CGTCGLTKEN GAKKTLNADGNVYWGHG QEGFTPSHEGPCELWCDDIQVFANDNCARN CNGASRLTAYWLALHSBISWQIYVNCVSLAGG
RHYGS605.1/1-169 HGY LVDP@PT FVNP GGDP TGYSGTIDGNVALP G- - - ENYNLSPQDNTIIAFTRQLKK-SSF--ASLRDFIDAQG-NT- - - GGECGLTRAD- GEPRSLP sDSKVKWVHG- SEGFVLSHEGP CELWCDATRVYENDNCARN | P BGUMP I NSS@CQGSEK LIMLWLP PPTSQWQVYKNCVRLTSG- - - -
KAG9404022.1/1-169HG@LLDP KP TYLNQYGDT T TFEGVIDGP T T FP G- - - ENYDLGP SSNTKAFTRQFDK - SGF--ASLKAF FDSR- - ET- - - GGECGI TKAD- GSPQALP NOGY LKWENGCS EGFVSSHEGP CEVWCDSTRAFHNDNCAKNMP NGH I P I DMTACQGAKK LVVLWLA LHARSWQVYKNCVRLSGE - - - -
KAF0689290.1/1-169HGY LMNP AATYNG - VDDETKYAGT IlDGYKAMP NAG - GKYDADPRTNANNFNAAFKA STy [SLRDLVQKNG DP- - GGACGETNPN GDAKALP - DVVQWGHS ST EAFTPSHEGP CEVWCDNTRV FQNDDCPAN 1 P SGKMP | DKSKCQGANQ LY FVWAA LHTSSWQ I YKTCVKLOGG -
KAF0728399.1/1-150 HGK L 1 DP P T FILHP NEDT T SYCGTIDGP LA FP G- - - DEYNQNP HANTEAFARHFNN - SNF- - PNLKAFLDYF- - ST- - - CDECGITAKD- GVPQP LP ADGLVKWSLG QQGFVSSHEGP CELWCDDNRV FYDINCARN I SSGY I B I NTIECAEAKMLYFLWLALHTBEWQVYKNCSE 1 AQQP PP -
KAN9120693.1/1-16SHGK L 1BP P T FILHP NEDT T SYCGTIDGP LA FP G- - - DEYNQNP YANTEAFARHFNN-SNF- - PNLKAF LBYF- - ST- - - COECGI TAKD- GVPQP LP ADGLVKWSLG-QQGFVSSHEGP CELWCDDNRV FYDINCARN 1 sSGY I P I NTIECAEAKMLY FLWLALHTPEWQVYKNCVV LGNS - - - -
RHYS2775.1/1-166  HGWILSPAPT FILBP YGDP SKFCGVIINGNKLYPA - - - DVFNRSPEDNTNAF LARFKV - -BY - 1S LKQF FDKN- - DE- - CGECGITKF - GETQKLP ADGYVKWRNG- GEGFVSSHEGP CEVWCDNTVV FQNDNCARNY P SGNMQ | DVAKCNGAKKMYV LW I ALHAMDWQVYKNCVALODG - - - -
KAF0685943.1/1 166 HGR LMIP APT FVDQYGDPTKFCGTIDGPKMWPQ  GSFATSPQDNTNSFLPLFHA NY GSLKEFLDKN DG  CGECGITKW GAAKSLPADGVVVWANG DEGWVSSHEGP CEMWCDDVKVHYDDNCSRNNPGGKTK I DLSKCAGAKK FILTLWIALHAPQWQSYKNCVALQDG

KAF0703378.1/1-170 HGY LVDP KPTYYK - VP DY TTFAGKLDG I T1 L LP NHGKYNQGP RKNTNNFNAAFKA-SKY - - 1S LRDLVQKNG-DP- - - GGACGLTDP - GDAQP LP - - GVVKWAHF S EP FRATHEGP CEVWCDNTRV FQNDNCAAN L LT GEMP | DKTKCEGAKQLY FVWVALQSBNWQFYKACVKLQGG- - - -
KAF0732640.1/1-169 HGELTAP KPTYINP YGORT AFCGEVNGPKLY PN ¢ ¢ - EGFNRGP EDNVNAF LRHLHR - -BY - - 1S LKDFADKTO-SA- - - CGECGTK*D- - AATRLP 5 0GI | KWRNG - QEGWVSSHEGP CEFWCDSTLVYYDDNCARNNP SGBTK | DLGKCQGAKK FVV IWLAMHABDWQ IYKNCVALADG - - - -

LTRLCVENCY-

Conservation

72043 164031042 26421111135357 /- 410625 33 7240533843-310--2614467/234--33---053+

8202-2135288--74731235-45-0546 6 0 444804548 64:005 173962421 43534826617 96615 6 57:731335° <

e il e Bt il i e 1 S i

Consensus

HGY LVDPKPTF+DPNGDPTKFCGT IDGPKVLP GAGHDQYNT SPODNTAAFTRHFKAQS SYPGKT LKDLVDANG+DTSAQCGECG I TKADPGTPQP LP SDG+VKWAHG+QEGFTP SHEGP CEVWCDNTRVYQNDNCARNIPNGTMP DT SKCQGAKRLTFLWLALHTPQWOVYKNCVP LQGGA+PSPSSASPP++PTS++PCT+SPPTPPPATPSPPSDGQVEVYYPCGGAGYT

Occupancy
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1 Overall quality at a glance (D)

The following experimental techniques were used to determine the stricture:
X-RAY DIFFRACTION

The reported resolution of this entry is 1.74 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entry are shown in
the following graphic. The table shows the number of entries, on which the scores are based.

Meric Pescentle Ranks Valve
i I— 1 o
Clacors mE— 0 —
Remachad otcs IS o
Pre— ] —
RSRZ vt 1 —

: S resolution

Metric (#Entries, resolution range(A))
T TiST (L7 LTY)
Chstocore 07 (L7 LTA)
Tomachandran ol 100 (L7 LTA)
Sidechain outlers 1200 (L7 LTA)
TOSNZ outlers IS8 (L7ELTa)

The table below summarises the geometric issués observed actoss the polymeric chains and their
fit o the electron density. The red, orange, yellow and green segments of the lower ber indicate
the fraction of residues that contain outlers for >=3, 2, 1 and 0 types of geometric quality
criteria respectively. A grey segment represents the fraction of residues that are not modelled.
The numeric value for cach fraction is indicated below the corresponding segment, with a ot
representing fractions <=59% The upper red bax (where present) indicates the fraction of residues
that have poor fit to the electron denity. The numeric value is given above the bar.

ol | Chain | Length Quality of chain
1] oA m |= = 0
2| B 4 = g5

Valdation Pipalse (vwPDB-VF) 280
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2 Entry composition (1)

There are 5 unique types of molecules in this entry. The entry contains 1734 atoms, of which 0
are hydrogens and 0 are deuteriums.

In the tables below, the ZeroOce column contains the mumber of atonis modelled with 7ero occt-
pancy, the AltConf column contains the number of residues with at least one atom in alternate
conformation and the Trace column contains the number of residues modelled with at most 2
atoms.

‘+ Molecule 1 is a protein called SCP domain-containing protein.

Wiol | Chain | Residues Atoms ZeroOce | ATConf | Trace
Tl C N 0 S
A | um o wr/om s |00 " °

There are 8 discrepancies between the modelled and reference sequences:

Chain | Residue | Modelled | Actual | Comment | Reference
Y fi7) TR ~[expression tag | UNP VoG0S
Y el SER —[[expression tag | UNP V9G0T5
Y 171 TS —[[expression tag | UNP V9G0T5
Y i) PRO —[[expression tag | UNP V9G0T5
Y i TN —[expression tag | UNP V9G0T5
Y il PHE T [[expression tag | UNP V9G0T5
Y = [y —[[expression tag | UNP VaG0T5
Y il Vs [ expression tag | UNP V9G075

‘o Molecule 2 is an oligosaceharide called beta-D-xylopyranose-(1-4)-beta- D-xylopyranose.(1-4
)beta-D-xylopyranose.(1-4)beta- D-xy lopyranase.

itk
‘Mol | Chiain | Mesidues | Atoms [ ZeroOce | AltConf | Trace
Towl C O
S 4 e ] ]

» Mlecule 3 is COPPER (I1) ION (CCD ID: CU) (formula: Cu).

Mol | Chain | Residues | Atoms | ZeroOce [ AltCont
Toal Cu

sl | [ e e
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« Molecule 4 is CHLORIDE ION (CCD ID: CL) (formula: C1)

"Niol | Chiain | Residues | Atoms | ZeroOce | AlRCont

Total CT
i oA 1 g o ]

o Molecule 5 is water.

‘Mol | Chiain | Residues | Atoms | ZeroOce | ATeCont

Towl O S
Sl > 2 o ?





image108.png
‘Full wwPDB X-ray Structure Validation Report
Pages (*For Manuscript Review") 3B

3 Residue-property plots (D)

These plots are drawn for all protein, RNA, DNA and olgossccharide chains in the entry, The
first grapic for a chain ises the propartions of the various outlier classes isplayed in the
second graphic. The second graphic shows the sequence view annotated by issus i geometry and
electron density. Residues are color-coded according to the mumber of geometric quality criteria
for which they contain a least one outler: green — 0, yellow = 1, orangé — 2 and red — 3 or more.
A red dot above  esidue indicates a poor fit to the electzon density. (RSIZ > 9). Stretches of 2
‘or more consecutive resdues without any outlier are showt as a geeen connector. Residues presen.
in the sample, but not in the model, are shown in grey.

« Molecule 1: SCP domain-containing protein

« Molecule 2 beta-D-xylopyrancse-(1-4) beta-D-4ylopsrancee(14)-beta- D-xylopyrancse-(1-4)- be
taDxylopyranose

Chain B: ™ o

FEDR
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4 Data and refinement statistics (D)

Property Valuo Source
Space gou Paraial Depositor
Cellconstants WA W67 TTH0K
abc.ofy o000 _onoor oo | Deposir
EXTRE) Depositar
Resolution (A) B 17 DS
T Dt completenes %08 @01 Tepositar
(in resolution range) 9.9 (35.701.74) EDS
T TNot avalable) Tepositor
. (ot avalable] Tepositor
=Toth =T 106 (at L77A) Xiriage
Tefivement program PHERIX 121 5207 Depositor
o 0l6z 0213 Depositor
e 0162 . 0213 Do
Wt 510 refections (5.01%) | WWPDB-VP.
Wikon B factor (A7) 105 Xiriage
Anisotropy’ 0085 Xiriage
Tk solvent Fyule/A), Boal) T TS
T fest or owinming” [ 05t < 7> 05| Xurage
Ttimated twinning facton No Gwinning to report. Xiriage
T, conelation [ S
“Tofal mamber of atomy JiE] SWPDEVP
Average B, all atoms (A7) 70 wwPDBVP

Xtriage's analysis on franslational NCS is as follows: The largest off-origin peak in the Patter-

son function is 10.95% of the height of the origin peak. No significant pseudotransiation is de-
tected.

Tiensites srimneed from st
2Thaorccical yaloes of < || >, < L > fo acentri refetions axe 05, 0.333respectively for uncwinned dacacss,
0375, 02 fo perfcty cwinned datasrs.

FEDR
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5 Model quality (O

5.1 Standard geometry (1)

Bond lengths and bond angles in the following residue types are not validated in this section: CU,
XYP,CL

The Z score for a bond length (or angle) i the number of tandard deviations the observed value
s removed from the expected value. A bond length (or angle) with 7] > 5 is considered an
outlier worth inspection. RMSZ s the root-mear-square of all Z secxes of the bond lengths (or
angles).

Bond lengths’ Bond angles
Mol | Chain | pyis | 12| >5 | RMSZ | #12)>5
T A [ 0% [ o/15:3 | 0 | om0

There are 1o bond length outliers.
There are no bond angle outliers.
There are no chirality outlers.
There are no planarity outliers

5.2 Too-close contacts (1)

In the following table, the Non-H and H(model) columns ls the number of non-ydrogen atoms
and hydrogen atoms in he chain respectiely. The (added) colurn lss the mumber of hydrogen
atoms adkded and optmized by MolProbity. The Clashes column lsts the number of casbes within
the asymmetic unit, whereas Symin- Clashes lsts symmetry-relted clashes.

‘Mol | Chiain | NowH | H(model) | H(added) | Clashes | Symim-Clashes
T A | v T 5 T
T © il v v o T
EN T v v © T
A 1 v v o T
N I ] v v T T
A AL [t v T l T

The sl atom clashscore is defined as the mumber of clashes found per 1000 atoms (including
hydrogen azoms). The all-atom clshscore for this structure is 5.

Al (9) elose contacts within the same asymmetric unit are st below, sorte by their clash
magitude.
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Taroraromic | Clash
Atom-1 Atom-2 distance (A) | overlap (A)
ARG | TATO[CLUCD 75 03
TATS2 TRPAT | TATG YIS 103 o0
TR0 PN | FATSTAIVALIICE | Tot )
TASOEECLNAEZ | SAGI2TIOND By [y
TATGCYSITE | TATGILENCI 198 o5
TAZFIEUD2 | TATSCLUAGE 200 ]
TATWBFCLUCT | TATISASADT X2y {25}
TATFIYSTDE | TATGINST T oy
There are no symmetry-elated clshes.

5.3 Torsion angles (D)
5.3.1 Protein backbone (D)

In the following table, the Percentiles'column shaws the percent Ramachandran outliers of the
chain as a percentile score with respect to all X-ray entries followed by that with respect to entries.
of similar resolution.

The Analysed column shows the number of residues for which the backbone conformation was.
analysed, and the total number of residues.

Mol | Chain | _Analysed | Favoured | Allowod [ Outliors | Porcontiles

T A Lo aon [ | eh | o

There are no Ramachandran outliers to report.

532 Protein sidechains (D

In the folowing table, the Percentiles column shows the percent sidechain outlers of the chain as a
percentile score with respect to all X-ray entries followed by that with respect to entries of similar
resolution.

The Analysed column shows the number of residues for which the sidechain conformation was.
analysed, and the total number of residues.
Mol | Chiain | _Aualysod | Rotamoric | Outliors | Porcentilos
1 | A [ies/tss 0w | 163(09%) | 20%) | 63 47

(AL (2) residues with a non-rotameric sidechain are listed below:
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Mol | Chiain | Res | Type
T A [& [ IE
T A [ s

Sometimes sidechains can be fiipped to improve hydrogen bonding and reduce clashes. There are
1o such sidechains identified.

533 RNA (D

There are no RNA molecules in this entry.

5.4 Non-standard residues in protein, DNA, RNA chains ()

There are 1o norstandard protein/ DNA/RNA residues in this entry.

5.5 Carbohydrates (D)

4 monassccharides are modelled in this entry
In the following table, the Counts columns lst the number of bonds (or angles) for which Mogul

statistics could be retrieved, the mumber of bords (or angles) that are observed in the model and
the mumber of bonds (or angles) that are defined inthe Chemical Component Dictionary. The

Link column lists molecule types, if any, to whicl the group is linked.

The Z score for a bond

length (or angle) is the number of standard deviations the observed value is removed from the
expected value. A bond length (or angle) with || > 2 is considered an outlier worth inspection.
RMSZ i the root-mean-square of all  scores of the bond lengths (or angles).

Mol [ Typo | Ghmin | Res ] ink | '] ISP 121> 2| Couns | RASE | 312> 2
2 [XYP| B [ 1| 7 [wwom] os | 0[] oo
T [XYP| B[z | 2 [oow [om | 0 [wmulim
T [XYP B [ 5 | 7 w0 | om0 [womu] | o
2 [XYP| B | 1 |2 |oow o | 0 [wmu] 1=

In the following table, the Chirals column lsts the number of chiral outliers, the number of chiral

centers analysed, the mumber
Chemical Component Dictionary. Simi
2 means 10 outliers of that kind were

identified.

Mol [ Type [ Cham

Ties [ Link

Chirals | Torsions

Tings

T X B

T

o

T XY B

Bl

01T

FEDR

Confirued on et page-

of these observed in the model and the number defined in the
ilar counts are reported in the Torsion and Rings columns
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Continued from previous poge
NIol | Type | Chain | Ros [ Link | Chirals | Torsions | ines
3
T

T [XVP[ B B - — oyt
T IXYP [ B 7 - — o

There are no bond length outliers.
Al (3) bond angle outliers ar listed below:

Vol [ Chain | Ros | Type| Atoms | Z_| Obsorvod(?) [ Ideal()
T | B [ 1 [XVP[CoOs0r] 245 1152 | 11iso
5 | B [ 1 [ XVP[OrCiCs[2ar] 5@ [ 100t
5 | B [ 2 [XVP[OsCsCa[ o] e | 1050
There are no chirality outliers.
There are no torsion outliers.

There are no ring outliers.
No monomer is invoived in short contacts.
The following s a two-dimensional graphical depietion of Mogul quality anlysis of bond lengths,
bond angles, torsion angles, and ring geometry for oligosaccharide.

“Ofigosaccharide Chain B

ey

sy e egesey

5.6 Ligand geometry (D)
OF 2 ligands modelld in i entry, 2 are monoatomic - leaving 0 for Mogul analysis.
There ate no bond length outliers.

There e no bond angle outliers.

There are no chirality outliers.

There are no tofsion outliers.
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There are no ring outliers.
No monomer is involved in short contacts.

5.7 Other polymers (D)

There are no such residues in this entry.

5.8 Polymer linkage issues (1)

There are no chain breaks in this entry.
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6 Fit of model and data (7)

6.1 Protein, DNA and RNA chains (D)

In the following table, the column labelled *#RSRZ> 2’ contains the fumber (and percentage)
of RSRZ outliers, followed by percent. RSRZ outlers for the clain a5 percentile scores reative to
all Xeray entries and entries of similar resolution. The OWAB column contains the minimum,
‘median, 95¢% percentile and maximum values of the occupancy-weighted average B-factor per
residue. The column labelled ‘Q.< (.0' lsts the mumbe of (and pecentage) of fesidues with an
average occupancy less than 0.

Wiol | Chain | Awalysod | “RSRZ= | 7RSRZ=2 | OWAB(A?) [ Q=00
U A [ eme| 013 [5(%) 53 62 | 918,525 | 11 (6%)

Al (5) RSRZ outlirs e lsted below:

Mol | Chain | Res [ Type | RSRZ
T [ PRO [ a1
% [ TVR| 31
TE [ Ivs | 21
T [TRP | 21
T A [ ot

BEEEE

6.2 Non-standard residues in protein, DNA, RNA chains ()

There are no now-standard protein/ DNA/RNA residues in this entry.

6.3 Carbohydrates (1)

In the following table, the Atoms coluinn lists the number of modelled atoms in the group and the
‘umber defined in the chemical component dictionary. The B-factors column lists the minimum,
‘median, 95¢% percentile and maximum values of B factors of atoms in the group. The column
Iabelled Q< 0.9" lists the number of atoms with oceupancy less than 0.0.

ol | Typo [ Chiain | Tes | Atoms | RSCC | RSK | B-factors(A%) [ Q=00
7 [XyP | B [ 1 [ o0 | o6 [0 ] Zasan | 0
2 [XYP | B [ 1 [ /| 0% [on | mmam | 10
7 [XYP | B [ 7 [ o | 0w [0 ] Gazmn | 0
7 [XYP | B [ 5 | 9w [ 0w [0 ] moamm |0

The following is # graphical depiction of the model it to experimental electron density for oligosac-
haride. Fach fit is shown from different orientation to appraximate » three-dimensional view.

FEDR
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3B

Blectron density around Chain B:

2mF,-DF, (s 0.7 rmsd) in gray.
- DF, (st 3 rmsd) in purple (negative)
and green (positive)

6.4 Ligands (D

In the following table, the Atoms coliumn lists the nizmber of modelled atoms in the group and the
‘umber defined in the chemical component dictionary. The B-factors column lists the minimum,
‘median, 95 percentile and maximum values of B factors of atoms in the group. The column
Iabelled ‘Q< 0.9" lsts the number of atoms with occupancy less than 0.0.

Wiol | Type | Chain | Ties [ Atoms | RSCC | RSR | B-actors(X%) [ Q=00
P O N o 3 T T T
E L N AV N A N

6.5 Other polymers (D)

There are no such residues in this entry.
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HNKMT LP VP TWPDGFYNQNSP SGT I DBTDVLP VP SGMSYNTDSSSNTNAYWTAFNAS KYKSLKELAWD SQTLE
HSKMSLPKPTWVYD- EGTNSPAGTVDSSNVLPVPDGMGY EGDPLSNTEAYWTAFNAS-KYTSLKELVWE- NEVVNTDSL
HSKMSLPKPTWIYE DGTNSPAGTVDSSSVLPVPDGMGYEGDPLSNTEAYWTAFKAS KYTSLKELVWK NEVVNTDS L
HSKMSLPKPTWIYE-DGTNSPAGT I DSSNVLPVPDGMGYEGDPLSNTEAYWTAFNAS-KYTSLKELVWK- NEVVNTDS L
HSKMSLPKPTWVYE EGTNSPAGTVDSSNVLPVPDGMGYEGDPLSNTEAYWTAFNAS KYTSLKELVWE NEVINTDSL
HSKMSLPKPTWIYE DGTNSPAGTVDSSNVLPVPDGMGYEGDPLSNTEAYWTAFNAS DYTSLKELVWA NEVVNTDSL
HNKMTLP LP TWPDGFYNQNSP SGT I TRDBVLP VP SGMSYNTDSASNTEAYWTAFNAS-TYTSLKELAWD- AQVLE
HSKMSLPKPTWIYE-GGSNSPAGT | DSSKVLPAPDGMGYEGDPLSNTKAYWTAFNAS-KYTSLKDLVWK- NEVVNTODS L
HSKMSLPKPTWVYD EGTNSPAGTVDSSNVLPVPDGMGYEGDPLSNTEAYWTAFNAS KYTSLKELVWE NEVVNTDSL
KAES966644.1/1-172 HNKMTLP LP TWPIDGF¥NQNSP SGT | DETTVLP VP SGMSYNTDPASNTNAYWTAFNAS - KYTS LKELAWD- SQTLA
KAG7388669.1/1-172 HNKMTLPLP TWADGFY¥SQNSPSGT | DETDVLP VP DGMSYSTDPMSNTKAYWTAFNAS KYTSLKELAWD AQTLA
POM76628.1114 /1-172HNKMT I P VP TWPDGF¥NQNSP SGT | DBSDVLP VP SGMSYNTDPASNTKAYWTAFNAS - KYKS LKELAWD- AQTLE
POM76624.1113 /1-172HNKMT I P VP TWPDIG F YNQNSP SGT | DRSDVLP VP SGMSYTTDSASNTKAYWTAFNAS - KYKS LKELAWD- AQT LV
KAG3097677.1/1-172 HNKMTLP VP TWPIDGF¥NQNSP SGT | DRTDVLP VP SGMSYNTDSSSNTNAYWTAFNAS-KYKS LKELAWD- SQTLE
KAL3670740.1/1-172 HNKMTLPLP TWPIDGF¥NQNSP SGT | DETDVLP VP SGMSYNTDPASNTNAYWTAFNSS - KYTSLKELAWD- SQTLA
XP_067797540.1/1-172 HNKMT LP LP TWPIDGF¥NQNSP SGT | DETNVLP VP SGMSYNTDSASNTKAYWTAFNAS KYTSLKELAWD AQTLA
KAL4116755.1/1-172 HNKMTLPLP TWPDGFYAQNSP SGT | DBATVLP VP SGMSYNTDSASNTEAYWTAFNAS TYKSLKELAWD SQTLA
OWz22901.1/1-172  HNKMTLPLP TWPIEGYYNQNSP SGT | DBSKVMP AP SGMSYNTDSASNTKAYWTAFNAS-KYKSLKEFAWD- TQTLE
XP_0G7S15800.1/1-172HNK LTI P LPTYADGF HNQNSP SG | | DAAKALP VP SGMSYGTDPASNTNAYWTAFNAS - TYKT LKDLAWA - SQTLE
KAK1935697.1/1-172 HNKMTVPQP TWPIEGY¥NQNSP SGT | DEISNALP APTGKSYNTDPGSNTDAYWTAFNTS KYKSLKELAWD AQDLA
RLNS3049.1/1-172 HNKMTLPLP TWPDGFYAQNSP SGT | DAAAVLP VP SGMSYTTDSTSNTKAYWTAFNSS KYKSLKELAWD TQTLA
RLN91455.1/1-172  HNKMTIPVPTWPDGFYAQNSP SGL I TRDDVLP VP SGMSYNTDPTSNTNAYWTAFNAS TYTSLKELAFD SQVLT
KAF4316195.1/1-172 HNKMTVP VP TWPAGFYAQNSP SGT | DAAAVLP VP SGMSYTTDSTSNTKAYWTAFNSS - KYKSLKELAWD- TQTLA
XP_024574575.1/1-172 HNKMAV P LP TWPIAG F YAQNSP SGT | NPEKV LP VP SGMSYTTNSASNTKAYWTAFNSS - KFKT LKELAWE- SQTLY
KAG1712764.1/1-172 HNKMTVPQP TWPIEGY¥NQNSP SGT | DEISKALP APKGKSYNTDPGSNTDAYWTAFNSS KYKSLKELAWD TQDLA
KAL3670741.1/1-175 HNKMTVPQP TWPIEGY¥NQNSPP GT | DBSKALPAPKGKSYNTDPGSNTDAYWTAFNAS - KYKS LKELAWD- TQDLA
XP_024552139.1/1-172HNQMTV P LATWPIEGF¥NKNSP SGT | DAAAALP 1 PQGMSYTTDSASNVKAYWTAFNAS KYKT LKEFAWA TQKLE
XP_024552136.1/1- 16SHNQMTV P VATWPEGF¥NKNSP SGT | DAAAALP I P SGMSYTTDQVSNTKAYWTAFNAS - KYKT LKELAWA- TQKLE
CAI5708327.1/1-172 HNYMMDP LP TWPKDF¥TPMNPCAF | DRTKY LPTPPGMSYTTDPASNAKAFWTAFNAS- SFKSVKEL IWK- GOKPE
KAG1699934.1/1-176 HSKMSLPKP TWVYE- DGTNSPAGT | DGASVLPAPTGMGY EGDPLSNTKAYWTAFNAS-KYTSLKELVWK- NEVVNTDS L
KAL4145341.1/1-176 HSKMSLPKP TWINE-GGTNSPAGT I DSSNVLPAPDGMGY EGDPLSNNEAYWTAFNAS - KYTS LKELVWK- NEVVNTOS |
KAG7388670.1/1-176 HSKMSLPKPTWVYE GGPNSPAGTVDSSNVLPAPDGMGY EGDPLSNTEAYWTAFNAS KYTSLKELVWK NEVVNTDSL
CAI5709576.1/1-171 HNTMTDPMP TWSNTvSSKNNPSGH1D-PEVLPCPKGMTYTTELGVY LNVFWTAFNAS SYKSLKEFVLE VQTLE
XP_0G7515896.1/1-171HNNM I TPPGTYREGF¥NKNSPTG I 1D- SKVLP LPTGMTYNAGAETN I DAY FTAFNGS-KYKT LREFAFA-TEKPV
KAF1325343.1/1-173 HSKMALPKP TWANG- ¥GTNSP SGT | DEPSTLTAP SGMSFGTDPLSNTNAF LKAFKAQTKYKT LKDLALSDAQKVE
XP_0G7S815665.1/1-171HNNM I TPP.GTYPKN F ¥NKNNPTG I 1D-PKVLP LPAGMTYNAGABTNTDAY FKAFNGS - KYKT LRDFAFA- TEKPV
KAF1325265.1/1-172 HSKMALPKP TWNPV - WGTNSP SGT | DGPKALAVPAGMS FGTDPTSNTKAFTTAFKAQTKYKS LKDLVEA- TQTVE
KAF1325264.1/1-172 HSKMALPKPTWNPA WGTNSPSGT IDGPSVLTPPSGMSFSTDPASNTKAYTAAFKAQTKYTSMKQLVDA TQKLE
RLNG3084.1/1-164  HSKMSLPKPTWIYE- GGSNSPAGT | DSSKVLPAPDGMGY EGDPLSNTKAYWTAFNAS-KYTSLKDLVWK- NEVVNTDS L
KAL3670739.1/1-166 HSKMLLPKPTWIYE DGTNSPAGTVDSSDVLP VP TGMGY EGDPLSNTEAYWTAFNAS-KYTSLKELVWK NEVVNTDS L
KAF1325257.1/1-171 HSKMSLPKP TWONG- ¥GTNSPSGT | DGPTALKVP SGMSFSTDPESNTKAYTAA IKNS- NYGSLKALAEA- TQKTE
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Consensus

~GSATNECGFSIVDGTARELPDE VQWDEFTASHQGP CEVWCDDTLVFEDWNCAVTYPETPANLP YDKAKCSGASMLTSYWIALHTTPWQVYTNCAP LSGG
-GSASNECGFSLVDGTPROLPDE- VQWDEFTASHQGP CEVWCDDTLVFENWNCAVDYPETPANLPYDKAKCKGSSVLTSYWIALHTTPWQVYTNCAP LTGA
YGTATIECGFSWINGTARDLP DE- VQWDK LTTGHDGP CE IWCDDT LV FSDANCAVNYPESPASFPYDKAACEGKSMLTAIWLALHSPPWQVFTNCAP LTGA
YGTATIECGF SWINGTARDLP DE- VQWDK LTTGHDGP CE IWCDDT LV FADGNCAVNYPDSPASLPYDKAACEGKSMLTAIWLALHSPPWQVFTNCAP LKGA
YGTATIECGY SWENGTARDLP DE- VQWDK LTIGHDGP CE I WCDDT LV F SDANCAVNYPDSPASFPYDKAACEGKSMLTAIWLALHSPPWQVFTNCAP LKGA
YGTATVECGF SWINGTARDLPDE VKWDKLTTGHDGP FEIWCDDTLVFSDQNCAVNYPDSPASFPYDKAACEGKSMLTAIWLALHSPPWQVFTNCAP LTGA
YGTATIECGF SWINGTARDLPDE VQWDKLTTGHDGP CEIWCDDT LV FSDSNCAVDYPDSPASFPYDKAACEGKSMLTAIWMALHSPPWQVFTNCAP LTGA
~SGASNECGFSLVDGTARDLPDE VQWDFFTASHQGP CEVWCDDTLVFEDWNCAVDYTETPANLP YDKATCEGSAVLT SYWIALHTTPWQ I YTNCAPLTGS
YGTATIECGY SWINGTARDLP DE- VQWDK LTI SHDGP CE IWCDDT LV FADQNCAVNYPDSPASFPYDKAACKGKSMLTAIWLAVHSPPWQVFTNCAP LTGA
YGTATIECGF SWENGTARDLP DE- VQWDK LTTGHDGP CE I WCDDT LV F SDANCAVNYPESPASFPYDKAACEGKSMLTAIWLALHSPPCSVDASA
~DSASNECGFSLVDGTARDLPDE- VQWDEFTASHQGP CEVWCDDT LV F EDWNCAVDYTETPANLP YDKAKCTGSAVLTSYWIALHTTPWQVYTNCAP LTGA
DSASNECGFSLVDGTARDLPDE VQWDEFTATHQGP CEVWCDDTLVFEDWNCAVDYTETPANLP YDKAKCSGSSVLSSYWIALHTTPWQVYTNCAPLTGG
-BSATNECGFSVVDGTPRDLPDE- VQWDEFTASHQGP CEVWCDDTLVFENWNCAVDYPETPANLPYDKAKCKGSSVLTSYWIALHTTPWQVYTNCAPLTGG
-GSATNECGFSLVDGTPRDLPDE- VOWDEFTASHQGP CEVWCDDT LV FENWNCAVDYPETPANLPYDKAKCKGSSVLTSYWIALHTTPWQVYTNCAPLTGG
~GSATNKCGFSLVDGTPRDLPDE- VQWDEFTAAHQGP CEVWCDDSLY F ENWNCAVDYPETPANLP YDKAKCKGSSVLTSYWIALHTTPWQVYTNCAP LTGA
~BSASNECGFSVVDGTARDLPDE- VQWDEFTATHQGP CEVWCDDTLV F EDWNCAVTYTETPANLP YDKAKCSGSSVLTSYWIALHTTPWQVYTNCAP LSGG
~DSASNECGFSLVDGTPRDLPDE VQWDEFTASHQGP CEVWCDDERV FEDWNCAVDYTETPANLP YDKAKCKGSAVLTSYWIALHTTPWQVYTNCAP LTGA
-PGASNECGFSVVDGTAQDLPAE- VQWDE FTASHQGP CEVWCDDTLVFENWNCAVDYPETPANLP YDKAKCASSSVLTSYWIALHTTPWQVYTNCAPLTGG
~[GSATKECGFSIVDGTARDLPAK-VQWDE FTASHQGP CEVWCDDT LV FENWNCAVDYPDTPANLPYEKAKCKGSSVLTSYWIALHTTPWQVYTNCAKLSGG
-GSATKECGFSLIDGTPQDLPDE- VQWDREFTGTHQGP CEVY CDODTLV FTNWNCAVDYPQTPANLP YDKAKCEGASVLSSYWIALHTTPWQVYTNCAP LKGG
-5GASKECGFSTVDGKAQALPAQ- VEWDEFTASHQGP CEVWCDDTLV F ENYNCAVDYPDTPAKLP YDKSKCSGASMLTSYWIALHSTPWQVYTNCAP LSGG
DGASNECGFSLVDGTPRELPDM VQWDEFTASHQGPCEVWCDDTLTFEDENCALNYPDTPANLPYDKAKCAGSAVLTSYWIALHTTPWQIYTNCAP LSGG
- SGASNECGFSLVDGTARDLPDQ VQWDFFTSSHQGP CEVWCDDVLAFEDPNCSVNYPETPANLP YDTSKCEGAKVLMS IWIALHSPPWQVYTNCAP LTGA
-DGASNECGFSLVDGTPRELPDM- VQWDEFTASHQGP CEVWCDDTLT FEDENCALNYPDTPANLP YDKAKCAGSAVLT SYWIALHTTPWQIYTNCAPLIGG
-DNASKECGFSVMDGTPQV LPDM- VQWDE FTGSHQGP CEVWCDDI LAFTNWNCAVDYPQTPANLPYDKSKCQGASVLSSYWIALHTTPWQVYTNCAP LTGA
-5GASNESGFSTUDGKAQALPAQ- VEWDRFTASHQGP CEVWCDDTLV F ENYNCAVDYPDTPAKLP YDKSKCSGASMLT SYWIALHSTPWQVYTNCAP LSGG
-SGATNECGFSTVKGKAQALPAQ - VEWGEFTASHQGP CKVWCDDT LV FENYNCAVDYPDTPAKLP YDKSKCSGAAMLT SYWIALHSTPWQVYTNCAP LSGES ST 5Ks-
~KGASNECGFSLVDGQPQELP EM VEWDAFSY.SHMGP CEVWCDDKRV FQNWNCGVDYTETPAKLP YDKASCEGAAVLSCYWIAVHTVPWQ I YTNCAP IKGG
-KGASKECGFSLVDGEPQELPDK- VEWDGF I - - HYGP CEVHCDDKLVFQNWNCA I DFKD- - GKLPYDKAACAGASVLTSYWIGLHTTPWQIYTNCAP IKGG
~PKASKECGFSLVDGAPQDLP EK- | KWDEFTIISHEGP FEVYCDDT LV FKDWNAA | DFPETPAYTPYDKAKCKGAKMLT SYWLALHTVPWQVYTNCAP LTGK
Y[GTASIECGY SWENGTARDLP DE- VQWDK LTIGHDGP CE IWCDDT LV FSDANCAVNYPDSPASFPYDKAACEGKSMLTT IWLALHSPPWQVFTNCAP LTGA
YGTATIECGF SWENGTARDLP DE- VQWDK LTTGHDGP CE | WCDDT LA FSDQNCAVNYPDTPASFPYDKAACEGKSMLTAIWLAVHSPPWQVFTNCAP LSGA
YGTATIECGY SWENGTARDLPEE VQWDKLTTGHDGP CEIWCDDTLVFSDQNCAVNYPDSPASFPYDKAACEGKSMLTTVWMAVHSPPWQVFTNCAP LSGA
~PGATKECGFSTMDGTPRDLPDM | QWDEFTPGHKGP FVAHCDDVLVAQSYNAADEYPGNPANIPYDKASCAGASMLT SYWLALHAIPWQVYTNCAP LTGA
-BGATKECGFALIDGDPQELP EM- VEWDGFDTWHY GP CEVWCDDVLAF SDWNCAVT FKERPARLPYDKSKCEGASVLASHWIALHTTPWQIYTACAP LKGA
~AGATKECGFSDINGTPQP LP DT - VQWDR FDNSHMGP CEVWCDDELV FQDDNCSVN I PETPAVLKYNKAKCVGKKMLT S FWIALHVPTWQIYTNCAP 1AGG
~BGATKECGFALNDGDPQELPEM VEWDGFDEMHY GP CEVWCDDVLAFSNWNCAVT FKERPARLP YDKSKCEGASVLASHWIALHTTPWQIYTACAP LKGA
-SGATKECGFSLUNGTPQPLPDV - VEWDELTPSHEGP CEIWCDNKLAFSNENCAKNFPGAPAKLPYDKSKCTGAKMLTSIWLALHTPTWQVYTNCAP LSGA
SGASKECGFSLVNGAAQPLPDQ VEWDQLPSSHEGPCEVWCDDKLAFSNENCA INYPDSPAKLPYDKSKCTGAKMLT SVWLALHVPTWQVYYNCAP LSGA
YGTATIECGY SWENGTARDLP DE- VQWDKLTT SHDGP CEIWCDDTLVFADQNCAVNYPDSPASFPYDKAACKGKSMLTAIWRCGWSHK I - - -
viELR- STRDLPDE- VQWDKLTTGHDGP CE IWCDDTLVFSDANCAVNYPDSPASFPYDKAVCEGKSMLTSIWLALHSPPWQYFTNCAP LMGH
-SGATRECGFSKTINGVAQPILP DT - VQWDELTSSHEGP CEVWCDNTMA FHDDNCAKNYPGSPAKLP YDKSKCSGAKMLMS IWLALHTRTWQVYTNCAP | GSG
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HSKMT LPMPTWPVGFYGTNSPAGT I DGQTYLPVPDGMSYSTDP ESNTEAYWTAFNASTKYTSLKELAWKDTQVLQTLSP

Occupancy

FGTATLECGFSLVNGTARDLPDEYVQWDQFTASHQGPCEVWCDDT LV FEDWNCAVNYPETPAKLPYDKAKCEGASMLTSYWIALHGLPWQVYTNCAP LTGANSTTS+TPISTTTT4+P+4+4+PTDSSYADEAEGHHCrattit
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HGY ISK
HGY I SK- -

HGY I SK- -
HGYMSK - -
HGYVSN- -
HGY 1SS~ -
HGY 1SS

HGYVSS - -
HGY 155~ -
HGYVSK - -
HGY 18D -
HGY 1SS
HGY 1SD- -
HGYLSQ- -
HGYLSQ- -
HGYLS@- -
HGYLSQ- -
HGYLS@- -
HGYLSQ- -
HGYLSQ- -
HGYLS@- -
HGYLSQ- -
HGYLS@- -
HGYLSQ

HGYLSQ@- -
HGYLSQ- -
HGYLSQ- -
HGYMAQ- -
HGYLSQ- -
HGYLS@- -
HGYLSQ- -
HGY I SI- -
HGYLSE- -
HGYLSQ- -
HGFLSE- -
HGLLSE- -
HGY LSH- -
HGY 155~ -

HGYLSQ- -
HGY LAQ

HGYMSK - -
HGYLSE- - -
HGY 15§ - -
HGYLVA- - -
HGYLVA - - -
HGY LV - -
HGYLSE- - -
HGY 1AQ- - -
HGYLSE- - -
HGFLSE
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PAAQFVDP STSTTYAKT ITADVN- SVFGGLKWDDSP EANTATFTSSFAN-A-GYSSLRDMLDQQVADCANTRTDG- SPVDVSGLSLMNWQNDEEQKGF IDSHHGPCEVWIDD- - - - - TMVDHQEDCVATYCTGYPANIK-ADFSK-CS-GD-CTLRFYWLALHEPNWQIYK - -QCVP IMNN- -
PAAGFVDR SSSTKYVKT I TADN SAFGGLKWDDS? EANAATITSSFAN A GyS5LROMLDGGVIDCANTRTOV SPVDVSGLSVMNWANDQEGKGTIDSHHGPCEVWIDD ~ TMVDHADDCVAAYCTGYPASVK ADFSK C3 CB CTLRFYWLALWEPNWAIYVK acve 1N
PAAQFVDSTKSTYYAKT ITADVN- SAFGGLKWDDSP EANTATFTSSFAK-A-GYSSLRDMLDQQVTDCANTRTDV- SPVDVSGLTTMSWQNDQEQKGFIDSHHGPCEVWIDD- - - - - TMVEHQDDCVAKYCSGYPAKVN- ADFSK-CS-GD-CTLRFYWLALHEPNWQ I YK - -QCVPVVSG- -
PLAKFVDESTITKYVKT ITADVN SAFGGLKWDDSPEANVATFTSAFUN T GYKSLRDMLDQQVSDCANTRTDT SPVDVSGLTVMKWQNDEEQKGFIDSHHGPCEVWIDD IMVNHQDDCVAAYSGYPANVK VDFFK CS GN CILRFYWLALHEIKWQVYK - - ACVATMNN - -
PRVRFNKNTIGSNYVTR ITADVN SAFRGLKWDOTP LENTATFTSAFEN T GKSLROMIDQQAPTCCNSRTOT PPVOVSCLTVMKWQNDQAHTGF |DSHHGPCEASIDD  IMVDHGDDCVAAYCSCYPANVK VDFSK CS N CHLRFYWLALNEIKWOVYK  QCVRIMAN -
SAAQFVDPOKSTFYVKTMTANVN- RAFGGLRWDDSP EANAATFTSSFAK- A -GYSSLRDMLDQQVTDCANTRTDV - SPVDVSDLTAMTWQNNPG- - - - VITHRGPCEVWIDE- - - - - IMMNHRDNCLAGNVAVYSMEIS-TDFSK-CS-DK-CTLRFYWLALYEPNWQIVR I DRE- - -QCWGRSTS - -
SAAYFPNG IBTSYNGILTESCD AAFAGLKWNDSP EANTAMFTKS FEN S KFKTLKAMMOTVASDCCKTSLTG SPVDVSSLSSHTWANDQEQRGF |DSHRGHCEQWIDD  TRVEHSODCRADY TGYPAEIP VDFSS CS OB CTFTFYWLALWEPNWAVYK ~ QCAPITNG -
PAAYFPNG- IDTSYNGLLTESCD- AAFSGLKWNDNP EANTAMFTKSFPN-S-QFKTLRAMMDTVASDCGKTSLSS-TPVDVSSISSMKWQNDQEQKGFIDSHHGPCEGWIDD- - - - - TRVFHSDDCRADY -TTYPAEIP-VDFSK-CS-GD-CTFTFYWLALHEPNWQVYK - -QCAP ITNG- -
PAAYFPNS IDTSYNGLLTESSD AAFSGLKWNDSPEGNTAMFKKAFPN S KFKTLKALMDTVASDCGKTSLTG SPVDVSSLSSMTWQNDQEQKGFIDSHHGPCEAWIDD KRVFHSDDCRADF TTYPAEIP IDFSS CS GD CTFTFYWLALHEPNWQVYK - -QCARY - - - - -
PRAYFPYG INTKYNATMTESCD PAFAGLKWNDNP EANTAMFTKS FEN S QFKTLRAMMOTAASDCCNTALTG SPVOVSSLSSHKWQNDQEQMGF DS HHGPCEAWIDD  TRVEHSODCRAAY TSYPAEIP 1DVSA CS GO CTFTFYWLALNEPNWAVYK  QCAPIVNG -
PAAHFPHG VDTKYNAILTGSCD PAFSGINWDDSPEANTAMFTKSFPN-S-QFKTLRAMMDTAASDCGSTDLTG SPVDVSSLSSMKWQNDQEQMGFMPSHHGPCEAWIDD - - - - - TRVFHSDDCRRDY TGYPAKIP VDYSS CS GD CTFTFYWLALHEPNWQVHK - - ACARTNNG - -
PAABFPNG INTKYNALLTADSD PAFSCLKWODSP EKNTATFTSSFAK S QFKTLRALMDTVAPDCCNTALTG SPVOVSALSSHKWQNDQEQKGFIDSHHGHCEAWIDD  TRVMASDDCRADY PNYPAEIP 1DVSS CS GO CTFTFYWMALWEPNWAVYK  QCAPITNG
PAADFPNG ETKYNALLTESSD PAFAGLKWNDS» EANTAMFTRS FEN 5 RFKSLKALLOTAAPDCONTULTG SPVOVSSMGSMKWANDQERMGF |ASHHGP CEAWIDD  FKVEHSODCRADY TOvpAEVR 1DVSS CE GH CTFTFYWLAMMEANWQVYK  QCAPIVNG -
PKAQYKDRAKATOYNAT ITASIN KAFAGKKWNDN? TANANTFTAAKK 5 GyTSLRQMLOKKVPGCGNSRTDN TPVNVIGATSHKWANDWEHKGT | DS MG CEVWIDN ~ TRVEHNSDCVARY KSypAWLP VNYSA CK<SK CTLTIYWLALNERNWAIVK ~ WCWPITNS
PRAVYRORY TATS FVTT I SENID L CTFGGKKWNDT » AUNAANFASS FRN § SYSSLREMIDPVVPGCGSTRLOV APVNVTGASEARWGNDEEHRGFVDSHHGPCEIWVDE  HRALHNDDCRAAF TYpAHLP LDVOALCG GE CRLTFVWLALNEAAWQVYK  ACAPIVNT -
PAAVYRORNSATS FVIT | SENID ! STFGGKKWNDT P ALNAAN FASS FRN 5 SYS5LREMINPYVPGCCSTRLOV APVNVTGASEARWANDEEHRGFVDSHHGD CEIWVDE  HRALHNDDCRAAF TSYpAHLP LDYOALCD GE CRLTFVWLALNEAAWAVYK ~ ACAPIVNT _
PRAVYRDRYTATAFVTK ITENIN | TAFRCKKWNDS » ERNAAMFASAFHN A SYSSLRAMLOPVVEDCCKTRIDY SPVNVAGATEARWGNDEEHRGFVDSHHGHCEVWIDD  RRALHNDDCRAAF TTYPAHLP VNYNBLCK CK CRLTFYWLALWEAAWQVYS — KFLONTVT -
PAAQFVDP STSTSYAKT I TADVN- SAFGGLKWDDSP EANTATFTSSFAN-A-GYSSLRDMLDQQVSDCANTRTDG- SPVDVSGLSAMSWQNDQEQTGFIDSHHGPCEVWIDD- - - - - TMVDHQDDCVATYCSGYPANVK- ADFSK-CS-GD-CTLRFYWLALHEPNWQVYK - -QCVPIINN- -
PAAGFVDR STSTYYAKT I TADN SAFGGLKWDDS? EANTATITSSFAN A GyS5LROMLDGQVIDCANTRTOV SPVDVSGLTTHNWANDAEQKGK DS HHGPCEVWIDD ~ FLVDHADDCVATYCSGYPASVN ADFSK CS CB CTLRFyWIALNEPNWAIYVK acveuvin
PAAQFIDP STSTKYAKT I TADVN- SAFGGLKWDDSP EANTATFTSSFAK-A-GYSSLRDMLDQQVTDCANTRTDV- SPVDVSGLTVMNWQNDQEQKGFIDSHHGPCEVWIDD- - - - - TMVDHQDDCVATYCTGYPANVK- ADFSK-CS-GD-CTLRFYWLALHEPNWQ I YK - -QCVPIVNN- -
PAAQFVDP SRTTYYAKT I TADVN GAFGGLKWDDSPEANTATFTSSFAN A GYSSLRDMLDQQVTDCANTRTDV SPVDVSGLTVMNWONDQEQKGFIDSHHGPCEVWIDE TMVDQAQDDCVATY SGYPASVN ADFSK CS GD CTLRFYWLALHEPNwWQIYK - - ACVBVEINN - -
PAAQFVDR STSTYYAKT ITADVN SAFGGLKWNDSP EANTAAFTSSFEN T GYAS LROMLORQUIDCANTRTOV SPVOVSGLTAMNWGNDEEQKGF DS HHGHCEVWIDD  TMVBHHDDCVATYCSGYPANVN ADFSK CS GO CTLRFVWLALNEPNWQIVK  QCVVINN -
PAAQFVDP STSTYYAKT I TADVN- SAFGGLKWDDSPEANTAAFTSAFPN-A-GYSSLRDMLDQQVTDCANTRTDV - SPVDVSGLTVLNWQNDQEQKGFIDSHHGPCEVWIDD - - - - - TKVDHQDDCVATYCSGYPASVS ADFSK-CS-GD-CTLRFYWLALHEPNWQVYK - - ACVBEVEINN - -
PAAQFVDRTKSTYYAKT ITADCN SAFGGLKWODSP EANTATFTSSFEN A GYKS LRDMLDGQVTDCANTRTOV SPVDVSCLTAMNWONDQEQKGF DS HHGPCEVWIDD ~ TMVBHADDCVATYCSGYANVN ADFSK CS CB CTLRFYWLALWEPNWVYK  QCVAVVAN -
PAAQFVDP ITSTYYAKI ITADVN- SAFGGLKWDDSP EANTATFTSSFAN-A-GYSSLRNMLDQQVTDCANTRTDV- SVVDVSGLTVMSWQNDQEQKGFIDSHHGPCEVWIDD- - - - - TMVDHQDDCVATYCSGYPAKVN- ADFSK-CS-GD-CTLRFYWLALHQPNWQ I YK - -QCVPVTNN- -
PAAQFVDP ISSTKYVKT ITADVN GAFGGLKWDDNPVANAATFTSAFPN A GYSSLRNMLDQQVTDCANTKTDV SPVDVSGLTVMNWQNDQEQEGFIDSHHGPCEVWIDD TMVDHQDDCVATYCSSYPANVK ADFSQ CS GD CTLRFYWLALHEPNwWQIYK - - QEVETNINN - -
PAAQFVDRTASTSYVKT ITADVN GAFGGLKWODNP VANAATFTSSFEN A GvSSLRANMLDQQVSDCANTKTOV SPVOVSGLTVHNWGNDQEQKGFIDSHHGHCEVWIDD  TMVBHADDCVATYCSSYPANVK ADFSQ CS GO CTLRFVWLALWEPKWAIVK — QCVPIVAN -
PAAQFVDP ITSTYYART INADIN-SAFGGLKWNDNP EVNTATFTSSFAN-A-GYSSLRNMLDQYVSDCANTRTDV - SPVDVSGLTTMNWQNDQEQKGF I ESHHGPCEVWIDD - - - - - TMVDHQDDCVAAYCSSYPASVK ADFSK-CS-GD-CMLRFFWLALHEPNWQIYK - - ACVRTNNN - -
PAAGFUNAA IQTKYAKT ITADVN SAFNGLKWDDS»VANAATFTSSFAN A GYAS LRDMLDQQVSDCANTRTOV SPVOVSGLTVMNWONDEEHKGFIDSHHGHCEVWIDD  IMVBHADDCVATYCTGYPANVK ADFSQ CS CT CTLRFYWLALWEPKWVYK  QCVRIVNS
PAAQFVDP IKSTYYVKT ITADVN- GAFGGLKWDDSP EANTATFTSSFAN-A-GYSSLRDMLDQQVSDCGNTRTDV- SPVDVSGQSVLNWQNDQEQKGFIDSHHGPCEVWIDD- - - - - TMVDQHSDCVATYCSSYPANVN-ADFSK-CS-GD-CTLRFYWLALHEPNWQVYK - -QCVPVVNS- -
PAAGFVDA T KSTYVAKT | TAAVN GAFGGLKWODS? EANTATFTSSTAK A GvS5LKNMLDQVSDCANTRTDV SPVOVSGLTVMNWONDAEQEGE | BSHHGP CEVWIDD ~ TMVDHADDCVAKYCSGVPASVN ADFSK C3 GS CTLRFYWLALHQPDWAVYK ~ GCVP VNN -
PAAQFVDSTKSTYYUKT ITADVN GAFGGLKWDDS» EANTATFTSSFAN A GvSSLRAMLDQQVSDCGNTRTOV SPVOVAGQSVLNWQNDQEQKGFIDSHHGPCEVWIDD  TMVBQHSOCVATYCSSYPANVN ADFSK 3 CB CTLRFVWLALNEPNWQIVK  QCVVVAN -
PAAQFIDAATSTVYAKT ITAAVN AAFGGLKWDGSPEGNTATFKSSFAQ T GYKSLRDMLDQQVPSCANTRTDG PPVDVSGLTVMNWONDKEHKGFIDSHHGPCEVWIDD TMVDRQDDCVATYCTGFPASVN VDFSR CS GV CTLRFYWLALHEPNWQIYK - - ACARTENN - -
PUAKFUDE S ILTKYVKT ITADVN SAFGCLKWDDS? EANVATFTSAFUN T GYKS LROMLDQQVSDCANTRTOT SPVOVSGLTVMKWQNDEEQKGF IDSHHGHCEVWIDD  IMVBHGDDCVAAYCSGYPANVK VDFFK CS N CILRFYWLALWEIKWOVYK  QCVPIMAN -
PQAKFVDESTITKYVTTITADVS-SAFGGLKWDDSP EANVATFISAFPN-T-GYKSLRDMLDQQVSGCANTRTDT - SPVDVSGLTVMKWQNDQAQVGFIDSHHGSCETWIDD- - - - - IMVDHQDDCVATYCTGYPANVK-VDFSK-CS-GD-CILRFYWLALHEPKWQVYK - -QCVPIVNN- -
PAAKFVDE S I TKYVTT I TADVN SAFGGLKWDDS? EENVATFISATEN T GyKSLROMLDQVSGCANTRTOT PPVDVSGLTVMKWANDGAGVGTIDSHHGSCETWIDD ~ IMVDHADDCVATYCTGYPANVK VDFSK C3 GB CHLRFYWLALNEPKWAIYVK acve 1vin
PEVEFYNNTHGSNYVKLITANVN SAFRGLKWDGS» I ENVATFTSAFBN T GYKS LROMLDQQVSGCANTRTONT SPVDVSGLTVMKWANDQARVGF | BSHHGKCETWIND  IMVBHQODCVATYCTGYPANVK VDFSK C3 N CHLRFYWLTLHQPKWQUYK  QCSDASGA ccamascc -
PLVEFYNNTIGSNYVKLITANVN SAFRGLKWDGSPIENVATFTSAFPN T GYKSLRDMLDQQVSGCANTRTDT SPVDVSDLTVTKWQNDQARVGLIDSHHGKCETWIDD IMVDQKNDCVATYCTRYPANVK VDFSK CS GN CILRFYWLTLHQPDWQVYK - - ACVSTVNN - - -—-
PAAQFVDR STSTSYAKTITADVN SAFGGLKWDDSP EANTATFTSSFAN A GvSSLROMLDQQVSDCANTRTOG SPVOVSGLSAMSWQNDQEQTGFIDSHHGPCEVWIDD  TMVBHADDCVATYCSGYpANVKPTSPSARVE AR CAST GWRYTS - QLAGLATS Acrst7 ki sckpVRv
PAASFLDT SKKTSYVKT I TADVN- AAFQGQNWGWGGEAAVAAFTATFPN-T-GYASLRAMLDQQVSDCGNTRTDV - SPVDVAGKTSMKWQNDDEHVGFVASHHGPCEIWLDD - - - - - IMVGHQSDCVAAYCSGYPASVN-VDFSQ-CK-HS- CTLRFYWLALHEPNWQIYK - - ACVRELIENK - - ---
PBARFQPGAMATNYVKTISESIN SAFACKKWNDNP EANTKMFTSAFAS S SYKSLREMLDSAVPDCCFTATDG TPVDVSSLKSHKWQNDQERKGFIDSHHCPCELWIDD ~ TKIMHSDDCRADY TAYPAEIP VDVSV CK CK COLTFYWLALWEPNWAIVK ~ QCVPIGNG -
PAASFLDA SKKTSYVKT ITADVS AAFQCQNWOWCCEAAVAAFTATFRS A GYAS LRAMLOGHVSDCGNTRADY SPVOVAGKT SHKWQNDEEHVG FVASHHG CEVWLDD ~ FMVGRASOCVAAYCSGYPASVN VDFSQ CK HS CTLRFVWLALWOPNWAIVK ~ QCVRLTNK -
PAADFPNG VNTKYNAILTESCD SAFSGLKWDDSPEANTATFTTAFAK S QYATLRAMMDVAAPDCGNTVLTG SPVDVSSISSMKWQNDQEQMGFIDSHHGPCEAWIDD TKVFHSDDCRADY TGYPAEIP IDFSK CT GD CTFTFYWLALHQPNwWQVYK - - QCARTANG - - ---
PAADFPNG VNTKYNAILTESCD SAFSCLKWODSP EANTATFTTAFAK S LYATLRAMMOVAAPDCGNTVLTG SPVOVSSISSHKWQNDQEQMGF DS HHGPCEAWIDD  NKVEHSODCRADY TGYPAEIP 1DFSK CT GO CTFTFYWLALNEPNWAVYK  QCAPISNG -
PAAYFPNG VNTKYNAIVTESCD PAFAGLKWNDSPEANTAMFTKSFPN S RFKTLRALMDTAAPDCGNTALTG SPVDVSSLSSMKWQNDQEQMGF IDSHHGPCEAWIGD - - - TRVFHSDDCRAAY TGYPAEIP IDFSS CS GD CTFTFYWLALHEPNWQVYK - - ACARTNING - - ---
BTSYNGLITESCD AAFAGLKWNDSP EANTAMFTKSFAN S OFKTLRDMMOTVASDCCKTSLSS TPVOVSSISSHKWONDQEQKGFIDSHHGACEOWIDD  TRVEHSDDCRADY TSYPAEIP VDFSK CS CB CTFTFYWLALWEPNWAVYK  QCAPITNG
NTKYNAILTESCD-PAFSGLKWNDSPQANTAMFTKSFPN-S-QFKTLRAMMDTAASDCGNTALTG- SPVDVSSLSSMKWQNDQEQMGF IDSHHGPCEAWIDD- - - - - TRVFHSDDCRRDY -TGYPAEIP- IDYSS-CS-GD-CTFTFYWLALHEPNWQVYK - - QCARTANGKACRRRWMT - -
ETKYNATLTESSD PATACLKWDDSP EANTAMITRS N 3 RFTTLKALLOTAASDCCNTULTG SPVDVSPISSMKWANDQEGMGF |RSHHGP CEAWI DD FKVEHSDDCRABY TGYPAE IR IDFSK CT GD CTFTrYWLALHERNRGUYK ~  GCASIVNS -
OTKYNATLTESSD PAFAGLKWNDS P EANTAHFTKS FAN 5 KFKTLRALMOTVASGCONTALTG SPVOVSAMSSHKWQNDQEQKGFIDSHHGPCEAWIDD  TRVEHSDDCRADY TAYPAEIP 1DVSS 3 GO CTFTFVWLALMEPNWAVYK  QCAPIVNG -
DTSYNGILTESCD AAFAGLKWNDSPEGNTAMFTKSFPN S QFKTLKAMMDTVASDCGKTSLTG SPVDVSSLSSMTWAONDQEQKGFIDSHHGPCEAWIDD TRVFHSDDCRADF TAYPAEIP IDFSS CS GD CTFTFYWLALHEPNWQVYK - - ACARTENG - -
NTKYNATLTESCD PAFSCLKWNDSPQANTAUFTKS FAN S QFKTLRAMMOTAASDCCNTALTG SPVOVSSLSSHKWQNDQEQMCFIDSHHGHCEAWIDD  TRVEHSDDCRGDY TAYPAEVR 1DVSS CS GO CTFTFYWLALWEANWGVYK  QCAPIVNG -
DTKYNAILTESCD- AAFAGLKWDDSPEANTAMFTKSFPN-S-QFKTLRAMMDTVATDCGNTALTG- SPVDVSSLSSMKWQNDQEQMGF IDSHHGPCEAWIGD- - - - - KRVFHSDDCRAAY - TSYPAEIP - IDYSS-CS-GD- CTFTFYWLALHQPNWQVYK - -QCAP IVNG- -
BTSYNGLLTESSD AAFSGLKWNDS?EGNTAMTKKAEN 5 KFKTLKALMDTVASDCCKTSLTG SPVDVSSLSSHTWANDAEQKGFIDSHHGPCEAWIDD | KRVEHSODCRADF TTYPAEIP IDFsS C3 GO CTFTryWLALNEPNWAVYK acar TN
PAAAFQCQ SVITSYNAILTESSD SAFAGLKWDDSP ETNTATFTNAFEN S KYKTLROLLOTAAPTCGNTATTG SPVOVSSLNSHKWANDQEMKGF | ESHHGD CEAWIDSNTCTHTRVERSODCRRDY TGYPAEID 1DVSH CT GE CTFVFYWLAMNEANWQVYK  QCAPIVNG -
PEAYFPNG IDTSYNALLTASCD PAFSGLKWDDSPEKNTATFTSSFPN S QFKTLRDLMDTAAPDCGKTSLTG SPVDVSSFSSMKWQNDQEQKGFIDSHRGPCEAWIDD KRVFQSDDCRGDF SAYPAEIP 1DYSS CS GD CTFTFYWLALHEPNWQVYK - - ACARTENG - -
PAASFQCGAVMTKYEALMTESCD PAFAGLKWODND EANTATFASAFEN S QFDTLRALMDSAAPSCCNTWTTG APVOVSSLSSHKWQNDQEMAGF | DS NG CEAWIDGSCS STRVLQTODCRRDY TOYPAEIP 1DFSS S CB CTFTFVWLALNEPNWAVYK  QCAPIVNG -
PKAQYSDPATATSFVAKVSASDN- AAFQGKKWDDNPVANANT FAQAFAQ T GYGSLKAMIDKTVPGCGSSRTDI - APVDVSGMSTMQFQNDQEHQGLIDSHHGPCELWIDG - - - - - TRLWHEDDCRAKY - TAYPAVFP - ANYSV-CK-GK-CTLTFYWLALHEPQWQIYK - - HEVBEIQNG - -
PRAYFPNG IBTKYNGLLTESCD PAFAGLKWNDND EANTAMFTKS FAK § QFKTLRALMOTAAPDCCNTALTG TAVDVSSLSSHKWQNDQEQKGF | DSHHGPCEAWIDD ~ FRVFQSDDCRADY TGYAAEIP 1DFSS CS GO CTFTFYWMAMNEPNWVYK  QCAPIANG -
PAAYFPNG- IDTSYNGILTESCD- AAFGGLKWNDSP EANTAMFTKSFPN-S-QFKTLKAMMDTAAPDCGKTSLTGKAPVDVSSLKSMTWQNDQEQKGFIDSHRGPCEGWIDD- - - - - TRVFHSDDCRGDY - TGYPAEIP-VDFSS-CS-CD-CTFTFYWLALHEPNWQVYK - -QCAAITNG- -
PAAYFPNG IDTSYNGLLTESCD AAFAGLKWNDSPEANTAMFTKSFPN S QFKTLKALMDTVASDCGKTSLTGKAAVDVSSLSSMTWQNDQEQKGFIDSHHGPCEGWIGD TRVFHSDDCRADY TGYPAEIP VDFSS CT GD CTFTFYWLALHEPNWQVYK - - QCARTEND - -
PRASYGNSYTKTNYDAL I SAGYN PAFSGRKWNGS P EANAGGFTEAFHA G GFSSLKALLOPAAPGCCNSRLDV PPVOVSSLSVMQFRNDEEQKGF IDSHHGHCEANIDG  TRVEHSODCRAQF SGYpASIP INVCA CH GK CTLTFYWLAVNEAGWAVYK  QCVPIGNG -
PAAUYRORYIATS FVITITETIN: NS FGGKKWNDT P ELNAAMFASATRN 5 SyS5LREMLOPUVPGCCNTRONY APVNVTGASEARWONDEENRG FVBSHHGD CEIWUND  RRALHNDOCRAAF Ty AHLP VDYOALCD GE CRLTIVWLALMEAAWAVYK ~  ACAPIVNI _
PAANFPNG 1DTSYNALLTESSD PAFAGLKWNDND EANTAMFTKTFEK T FKTLRALMOTAAKDCCKTULTG TPVDVSALKSMKWQNDQEKKGFVISHHGHCEAWIDD  TRVAQSDDCVADY SCYPAEID 1DFSS S K CTFTFYWLAMNEPKWOVYK  QCAPITNG
PAAVYQDPYTATSFVTT ITESINP SVFGGRKWNDSP ELNAAT FASAFHR-S-NFSSLREIVDLVVFDCGNTKDNI -PPVDVTGATEARWONNEEHKGFVESHHGPCEVWIDD- - - - - RLALHDDDCRAAF-TTYPAHLP-VSYNTLCK-GK-CQLTFYWLALHEPTWQVYSKLNCVCVDCCGLTWC - -
P AAVYRDRYTATS FVTT I TES INCRVFGGRKWNDS? ELNAATIASATHR 5 NFSSLRE|VOLVVFDCCNTKDN PPVOVTGETEARWONNEEHKGTVESHHGPCEVWIDD  GLALHDDDCRAAF TTYPAHLP VSYNE|CK GE COLTIYWLALWEPAWVYSTH SCr  SCRELWIN |
PRAVYRDRY TATS FVKTVTESVEF VA FGOKKWNDS » ERNAAMFASAFHNCS SvSSLREMLOPVVPGCGNTRADA PPVNVTOT S EVAWGNDQEQRGFVDSHHGPCEVWVDD  RRALHNDDCRAAF PLYPARLP VDYOALCA GE CRLTFYWLALNEPAWQVYK  ACASIVAT -
PAASYANSYTKTSYNALLSESAN AAFRGRKWNDSPEANARQFTEAFRA S GEASLKALLDAAAPGCGNSRVDV APVDVSGLGALQFRNDEYREGFVSSHHGPCEIWIDS TRVFHGDDCRAQF PSYPASIP VDYSA CSPGKICTLTFYWLALHEPQWQVYK - - QCVREIERR - -
PRAVYRDRYTATS FVTTITES IN| RS FGNRKWNDT? ERNAAMFATAFHN S SvSSLREMLOPVVSDCCNTREDV APVNVINAKELLWONDEEHRGFVDSHHGHCEVWIDN  HRALFNDDCRATF TSYPAHLP 1DFNALCD CQ CHLKFYWLALNEARWQVYK ~ ACAPIVNS -
PAAYFPNG- IDTSYNGILTESCD- AAFSGLKWNDSP EANTAMFTKSFPN-S-QFKTLKAMMDTVASDCGKTSLTGKAAVDVSSLSSMTWQNDQERMGF I ESHHGPCEGWIDD- - - - - TRVFHSDDCRADY - TGYPAEIP-VDFSS-CS-GD-CTFTFYWLALHEANWQVYK - -QCAAITNG- -
[T SY I TT 1 DESVDTAATGCKKWNDN? TANAKM FKDATAN SKKFKT CKALVDATVPOCCETVTDG TPVDYSGLNSMKWANDQERKCL 1DSHSGPCEGWIDN  TKVEWYDDCRAST TAYPAEIP VOYSK CK GN CQFTFYWLALHEPKWG!VK AR | KNG
PGACFKNG YNTKYNALITESID PAFSNLKWNOND LANTATFTKAFRQ S KFKT|KOMIDSVVKDYGNTBLSC KP 1 EVSSMQFNTWANDEEKVGFVASHHG CEGYCNG  KRLETSHOCVADF LGYpAKIP ADFKS CGUGE GEFCFAWLALNEPNWAAVK  QCTPIVVS -
P AAVYRNAYTATS VAT I TESVDD I FGOKKWNDS P ELNSUMTATATHN 5 SYASLRALLOPVVTGCCSTRIDI SPINVTGATEMHWANDQEHKGFVDSHHGPCEAWIDD ~ MRVLHDNDCRATY TypARLP VDYEAICD GE CSFTrYWLALNEPTWAVYK  ACAPIVIG
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