 (
Tables 1 (a) to (f): 
SIFT predictions for the effect of amino acid substitutions caused by nsSNPs along Erg8, Erg9 and HFA1 protein products.
)


	Amino acid position
	R49
	R75
	R192
	 (
(a) 
SIFT predictions considering 
S. cerevisiae 
S288C
 as wild strain and 
S. cerevisiae 
CEN.PK113-7D
 as mutant strain that acquired respective amino acid substitutions along 
Erg8
 protein product.
)R247

	Erg8:S288C
	G
	S
	A
	D

	 
	
	 



	
	 



	
	 



	
	 




	Erg8:CEN.PK113-7D
	E
	T
	S
	N

	SIFT score
	1
	0.25
	1
	0.22

	SIFT result
	Tolerant
	Tolerant
	Tolerant
	Tolerant



	Amino acid position
	R49
	R75
	R192
	 (
(b
) 
SIFT predictions considering 
S. cerevisiae 
CEN.PK113-7D
 as wild strain and 
S. cerevisiae 
S288C
 as mutant strain that acquired respective amino acid substitutions along 
Erg8
 protein product.
)R247

	Erg8:CEN.PK113-7D
	E
	T
	S
	N

	 
	
	 



	
	 



	
	 



	
	 




	Erg8:S288C
	G
	S
	A
	D

	SIFT score
	0.11
	0.81
	0
	0.72

	SIFT result
	Borderline
	Tolerant
	Intolerant
	Tolerant


 (
(
c
) 
SIFT predictions considering 
S. cerevisiae 
S288C
 as wild strain and 
S. cerevisiae 
CEN.PK113-7D
 as mutant strain that acquired respective amino acid substitutions along 
Erg
9
 protein product.
)
	Amino acid position
	286

	Erg9:S288C
	G

	 
	
	 




	Erg9:CEN.PK113-7D
	S

	SIFT score
	0.8

	SIFT result
	Tolerant


 (
(
d
) 
SIFT predictions considering 
S. cerevisiae 
CEN.PK113-7D
 
as wild strain and 
S. cerevisiae 
S288C
 as mutant strain that acquired respective amino acid substitutions along 
Erg
9
 protein product.
)
	Amino acid position
	R286

	Erg9:CEN.PK113-7D
	S

	 
	
	 




	 
	 

	Erg9:S288C
	G

	SIFT score
	0.81

	SIFT result
	Tolerant


 (
(
e
) 
SIFT predictions considering 
S. cerevisiae 
S288C
 as wild strain and 
S. cerevisiae 
CEN.PK113-7D
 as mutant strain that acquired respective amino acid substitutions along 
HFA1
 protein product.
)
	Amino acid position
	579
	877
	971
	1056
	1273
	1798

	HFA1:S288C
	S
	K
	E
	A
	I
	I

	 
	
	 



	
	 



	
	 



	
	 



	
	 



	
	 




	HFA1:CEN.PK113-7D
	G
	E
	K
	T
	T
	T

	SIFT score
	0.01
	0.28
	0.04
	0.86
	0.85
	0.34

	SIFT result
	Intolerant
	Tolerant
	Intolerant
	Tolerant
	Tolerant
	Tolerant


 (
(f
) 
SIFT predictions considering 
S. cerevisiae 
CEN.PK113-7D
 as wild strain and 
S. cerevisiae 
S288C
 as mutant strain that acquired respective amino acid substitutions along 
HFA1
 protein product.
)
	Amino acid position
	579
	877
	971
	1056
	1273
	1798

	HFA1:CEN.PK113-7D
	G
	E
	K
	T
	T
	T

	 
	
	 



	
	 



	
	 



	
	 



	
	 



	
	 




	HFA1:S288C
	S
	K
	E
	A
	I
	I

	SIFT score
	0.01
	1
	0.03
	0.5
	0.08
	0.45

	SIFT result
	Intolerant
	Tolerant
	Intolerant
	Tolerant
	Potentially Intolerant
	Tolerant



Homology modeling and structure validation of Erg8, Erg9 and HFA1 protein products
Erg8 protein product - Phosphomevalonate Kinase: 
· The crystal structure of Lin0012 protein (PDB ID: 3k17) comprises of four chains. Secondary structure alignments for amino acid sequences of the respective 3k17 chain against the amino acid sequence of Erg8 protein product resulted into selection of 3k17C as the best template for homology modeling.
· The FATCAT (Flexible structure AlignmenT by Chaining Aligned fragment pairs with Twists) algorithm optimizes structural alignment by minimizing the number of rigid-body movements (twists) around pivot points (hinges) introduced in the reference protein and therefore achieves more accurate structure alignments.
Erg9 protein product – Squalene Synthase:
· The crystal structure of the human squalene synthase (PDB ID: 1ezf) comprises of three chains (A, B and C chains). Secondary structure alignments of the amino acid sequences respective 1ezf chain against amino acid sequence of the Erg9 protein product resulted into selection of 1ezfC as the best template for homology modeling.



 (
Table 
2
: 
Scores generated using ClustalW for secondary structure alignment of 
Erg8
 protein product against 3k17 A, B, C and D chains.
)



	SeqA
	Name
	SeqB
	Name
	Alignment Score

	1
	Erg8
	2
	3k17C
	87

	1
	Erg8
	3
	3k17D
	86

	1
	Erg8
	4
	3k17A
	87

	1
	Erg8
	5
	3k17B
	86

	2
	3k17C
	3
	3k17D
	96

	2
	3k17C
	4
	3k17A
	98

	2
	3k17C
	5
	3k17B
	98

	3
	3k17D
	4
	3k17A
	97

	3
	3k17D
	5
	3k17B
	96

	4
	3k17A
	5
	3k17B
	99
























 (
Figure
 
1
(a): 
Secondary structure alignment of 
Erg8
 protein product with 3k17 A, B, C and D chains.
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg8\Erg8 Figures drafts\clustal.tif]



 (
Figure 1
(b): 
Pairwise structural alignment of 3k17C and 
Erg8 
protein product. 
Dali server uses DSSP program (Carter 
et al
., 2003) for secondary structure assignments from three-dimensional co-ordinates of the given protein structure. Secondary structure 
Notation: three-state secondary structure definitions by DSSP (H=helix, E=sheet, L=coil) are shown above the amino acid sequence. Structurally equivalent residues are in uppercase, structurally non-equivalent residues (e.g. in loops) are in lowercase. Amino acid identities are marked by vertical bars.
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg8\Erg8 Figures drafts\dali.tif]





 (
Table 3
: 3K17.A (chain 1) vs. representatives of other sequence clusters (chain 2)
)

	Chain 1
	Chain 2
	Title
	P-value
	Score
	Rmsd
	Len1
	Len2
	%Sim1
	%Sim2

	3K17.A 
	3GON.A
	Phosphomevalonate kinase
	0
	820.59
	1.65
	355
	329
	92
	99

	3K17.A 
	2DEJ.A
	Probable galactokinase
	1.17E-14
	652.79
	2.51
	355
	346
	87
	89

	3K17.A 
	1PIE.A
	Galactokinase
	1.26E-13
	644.54
	2.58
	355
	388
	90
	82

	3K17.A 
	2HFS.B
	Mevalonate kinase, putative
	1.49E-13
	662.36
	3.03
	355
	326
	82
	90

	3K17.A 
	1WUU.A
	Galactokinase
	1.61E-12
	607.97
	2.66
	355
	391
	89
	81

	3K17.A 
	1KKH.A
	Mevalonate Kinase
	2.52E-12
	574.64
	2.97
	355
	317
	86
	97

	3K17.A 
	3K85.A
	D-glycero-D-manno-heptose 1-phosphate kinase
	2.92E-12
	536.22
	2.52
	355
	306
	80
	93

	3K17.A 
	1KVK.A
	mevalonate kinase
	4.33E-12
	644.53
	3.28
	355
	378
	87
	82

	3K17.A 
	2OI2.A
	Mevalonate kinase
	5.43E-12
	577.51
	3.12
	355
	285
	77
	95

	3K17.A 
	1H72.C
	Homoserine Kinase
	7.64E-11
	503.15
	3.01
	355
	296
	83
	99

	3K17.A 
	2A2C.A
	N-acetylgalactosamine kinase
	4.70E-10
	559.9
	3.07
	355
	446
	90
	72

	3K17.A 
	2HK2.B
	Diphosphomevalonate decarboxylase
	5.07E-10
	498.76
	3.12
	355
	331
	83
	89

	3K17.A 
	2GS8.A
	mevalonate pyrophosphate decarboxylase
	1.50E-09
	467.95
	3.04
	355
	316
	80
	90

	3K17.A 
	3HUL.B
	Homoserine kinase
	1.57E-09
	428.37
	2.77
	355
	269
	74
	98

	3K17.A 
	3LTO.B
	Mevalonate diphosphate decarboxylase
	3.55E-09
	467.55
	3.03
	355
	314
	73
	83


P-value - The P-value of this alignment (from FATCAT). 
Title - Name of respective Chain 2 protein
Score - The raw alignment score (from FATCAT). 
RMSD - The RMSD value of the alignment. 
Len1 - The length of the chain 1. 
Len2 - The length of the chain 2. 
%Sim1 - The % of residues in chain 1 that are aligned. 
%Sim2 - The % of residues in chain 2 that are aligned.
































(a)					(b)
 (
Figure 2
: 
Quality assessment of homology models by ProSA-web
. (
a
)
 
Erg8
 protein product from 
S288C
. 
Z
-Score: 
-6.1
 
(b) 
Erg8
 protein product from
 CEN.PK113-7D
. 
Z
-Score: 
-5.97
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg8\Erg8 Figures drafts\prosaweb_Wild.tif]      [image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg8\Erg8 Figures drafts\prosaweb_CBS.tif]































 (
Figure
 
3
(a): 
Secondary structure alignment of 
Erg
9
 protein product with 1ezf A, B and C chains.
) (
SeqA
Name
SeqB
Name
Score
1
Erg9
2
1ezfB
93
1
Erg9
3
1ezfC
93
1
Erg9
4
1ezfA
91
2
1ezfB
3
1ezfC
97
2
1ezfB
4
1ezfA
95
3
1ezfC
4
1ezfA
96
) (
Table 
4
: 
Scores generated using ClustalW for secondary structure alignment of 
Erg
9
 protein product against 1ezf A, B and C chains.
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg9\erg9-clustal.tif]




 (
Figure 
3
(b): 
Pairwise structural alignment of 
1ezfB
 and 
Erg
9
 
protein product. 
Dali server uses DSSP program (Carter 
et al
., 2003) for secondary structure assignments from three-dimensional co-ordinates of the given protein structure. Secondary structure 
Notation: three-state secondary structure definitions by DSSP (H=helix, E=sheet, L=coil) are shown above the amino acid sequence. Structurally equivalent residues are in uppercase, structurally non-equivalent residues (e.g. in loops) are in lowercase. Amino acid identities are marked by vertical bars.
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg9\dali.tif]













(a)					(b)
 (
Figure 4
: 
Quality assessment of homology models by ProSA-web
. (
a
)
 
Erg9
 protein product from 
S288C
. 
Z
-Score: 
-
7.88 
(b) 
Erg9
 protein product from
 CEN.PK113-7D
. 
Z
-Score: 
-
7.85
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg9\prosa-erg9-wild.tif]   [image: D:\Users\udatha.NET\Desktop\Side Project-2\Erg9\prosa-erg9-cbs.tif]



[image: D:\Users\udatha.NET\Desktop\Side Project-2\HFA1\HFA1.tif]
 (
Figure 5
: 
Multi domain component system of 
HFA1
 protein product according to NCBI Conserved Domain Database (Marchler-Bauer 
et al
., 2009). Biotin carboxylase is a component of the acetyl-CoA carboxylase multi-component enzyme which catalyses the first committed step in fatty acid synthesis
. 
The 
biotinoyl
 domain or biotin carboxyl carrier protein (BCCP) domain is present in all biotin-dependent enzymes and functions in transferring CO2 from one subsite to another, allowing carboxylation, decarboxylation, or transcarboxylation.
 
Acetyl-CoA carboxylase central region featured in this family is found in various eukaryotic acetyl-CoA carboxylases, N-terminal to the catalytic domain.
 
The carboxyl transferase domain carries out the transcarboxylation from biotin to an acceptor molecule.
)









 (
Table
 
5
: 
Modelled segments of 
HFA1
 protein product.
)

	Modeled structure 
	Template used 
	PDB name 
	Modelled Segment  of HFA1 protein product 

	[image: ] 
	1w96A 
	crystal structure of biotin carboxylase domain of acetyl-coenzyme a carboxylase from saccharomyces cerevisiae in complex with soraphen A 
	1 - 484 

	[image: ] 
	2dn8A 
	solution structure of rsgi ruh-053, an apo-biotin carboxy carrier protein from human transcarboxylase 
	608 - 697 

	[image: ] 
	1od2A 
	Crystal structure of the carboxyltransferase domain of acetyl-coenzyme A carboxylase.
	1382 - 2100 




 (
Figure 6
: 
Quality assessment of homology models by ProSA-web. (
a) 
carboxyl tranferse domain of 
HFA1
 protein product
 from S88C
. 
Z
-Score: 
-
8.51
 
(b) 
carboxyl tranferse domain of 
HFA1
 protein product from
 CEN.PK113-7D. 
Z
-Score: 
-
8.53
)[image: D:\Users\udatha.NET\Desktop\Side Project-2\HFA1\HFA1-Wild-Prosa.tif]   [image: D:\Users\udatha.NET\Desktop\Side Project-2\HFA1\HFA1-cbs-Prosa.tif]	


image3.tiff
200 400 600 800 10
Number of residues




image4.tiff
200

200 600
Number of residues

800

1000




image5.tiff
lezfC
lezfl
lezfB
Erg9

lezfC
lezfh
lezfB
Erg9

lezfC
lezfl
lezfB
Erg9

lezfC
lezfl
lezfB
Erg9

lezfC
lezfl
lezfB
Erg9

lezfC
lezfh
lezfB
Erg9

LHHHHHHHHHHHH-LLLLHHHHLLLLLLHHHHHHHHHHHHHHHHHHHHL LLLLHHH
LHHHHHHHHHHHE-LLLHHHHHHL L L L HHHHHHHHHHHHHHHHHHHEEL LLLLHHH
-LLLLHHHHHHHHHHHHLLLLLHHHHLLLL L HHHHHHHHHHHHHHHHHHHHHL LLLLHEE
--LLLHHHHHHHHHHHHLLLLLHHHHLLLLLL HAHHHHHHHHHHHHHHHHHHL LLLLHEH

FEETTERATRALL TR RATT ATRT FAAEANIAAIRATRAARATRRTTRTIRT

HHHHHHHHHHHLLLLLLLLLLLL--LLLHHHHHLHHHHHHHHHLL L HHHHHHHHHHEHHE
HHHHHHHHHHHLLLLLLLLLLLL--LLLHHHHHLHHHHHHHHHLL L HEHHHHHHHHEHHE
HHHHHHHHHHHLLLLLLLLLLLL--LLLHHHHHL HHHHHHHHHL L L HHHHHHHHHHHHHH
HHHHHHHHHHHLLLLLLLLLLLLLLLLLLHHHHL HHHHHHHHHL L L HHHHHHHHHHHHHH

HHHHHHLLL------LLLLLHHHHHHHHHHHL HAEHHHHHHHHHHL L L L LHHHHHL HHHH
HHHHHHHHL-- ~LLLLLHHHHHHHHHHHL HEHHHHHHHHHHHHL L L L HHHHHL HHHH
HHHHHHHLL-- - LLLLLHHHHHHHHHHHL HHHHHHHHHHHHHHL L L L HHHHHL HHHH
HHHHHHLLLLLLLLLLLLLLHHHHHHHHHHHL HHHHHHHHHHHHHL L L L LHHHHHL HHHH

HHHHHHHHHHHHHHLHHHHHHLLLLLLLHHHHLLLLLL HHHHHL HHHHHHHHHHHHEHEE
HHHHHHHHHHHHHHLHHHHHHHLLLLLLHHHHLLLLLL HHHHHL HAHHHHHHHHHHEHHE
HHHHHHHHHHHHHHL HHHHHHLLLLLLLHHHHLLLLLLL LHHHL HAHHHHHHHHHHHHHH
HHHHHHHHHHHHHHL HHHHHHLLLLLLLHHHHLLLLLLL L HHHL HAHHHHHHHHHHHHHH

HHHLLHHHHHHHHHHLL L HHHHHHHHHHHHHHHHHHHHHL LL
HHHLLHHHHHHHHHLLLLHHHHHHHHHHHHHHHHHHHHHL LL
HHHLLHHHHHHHHHLLL L HHHHHHHHHHHHHHHHHHHHHL LL - - - HHHHLL- -~ LLL- -~
HHHLLHHHHHHHHHHLL L HHHHHHHHHHHHHHHHHHHEHLLLL -~ LLLLLL--~LLLLLL

LLHHHHH-
LLHHHHH-
LLHHHHH-
LLEEEEE

- -HHHHHHHHHHHHHLLLLLLLHHHHHHHHHHHHELL 320
HHHHHHHHHHHHHLLLLLLLHHHHHHHHHHHHLLL 323
HHHHHHHHHHHHHLLLLLLLHHHHHHHHHHHHHLL 324
EELLEEEEEEHHHHHHHHHHHHLLLLLLLHHHHHHHHHHHHL-~ 342

113
113
117
118

167
167
171
178

227
227
231
238

278
281
282
293




image6.tiff
DSSP
Erg9
ident
lezfB
DSSP

DSSP
Erg9
ident
lezfB
DSSP

DSSP
Erg9
ident
lezfB
DSSP

DSSP
Erg9
ident
lezfB
DSSP

DSSP
Erg9
ident
lezfB
DSSP

-LLLHHEHHHHHHHHHLLLLLHHHHLLLLLLHHHHHHEHHHHHHHHHHHHHLLLLLHEHH
-STSPYLLHCFELLNLTSRSFAAVIRELHPELRNCVTLFYLILRALDTIEDDMSIEHDLK
[ L e e e e N A RN AN |
nSLSNSLKTCYKYLNQTSRSFAAVIQALDGEMRNAVCIFYLVLRALDTLEDDMTISVEKK
1LLLHHHHHHHHHHHHLLLLLEHHHLLLLLHHEHHHHHHHHHHHHHHEHHHLLLLLHEEH

HHHHHHHHHHLLLLLLLLLLLL11LLLLHHHHLHHHHHHHHHLLLHHHHHHHHHHHHHEH
IDLLRHFHEKLLLTKWSFDGNApdVKDRAVLTDFESILIEFHKLKPEYQEVIKEITEKMG

[ [ [ e [ [
VPLLHNFHSFLYQPDWRFMESK--EKDRQVLEDFPTISLEFRNLAEKYQTVIADICRRMG
HHHHHHHHHHLLLLLLLLLLLL- - LLLEHHHHLHHHHHHHHHLLLHHHEHHHHHHHHHERH

HEHHHLLL111111LLLLLHHHHHHHHHHHLHHHHHHHHHEHHEHLLLLLHHEHHLHHEEH
NGMADYILdenynlNGLQTVHDYDVYCHYVAGLVGDGLTRLIVIAKFANESLYSNEQLYE
[N Forrrrereeer e i |
IGMAEFLD-----~ KHVTSEQEWDKYCHYVAGLVGIGLSRLFSASEFEDPLVGEDTERAN
HHHHHHLL------ LLLLLHHHHHHHHHHHLHHHHHHHHHHHHHHLLLLHHHHELHHHHH

HHHHHHHHHHHHHLHHHHHHLLLLLLLHHHHLLLLLLLLHHHLHHHHHHHHHHHHHHHEH
SMGLFLQKTNIIRDYNEDLVDGRSFWPKEIWSQYAPQLKDFMKPENEQLGLDCINHLVLN
FECRTREERRT e i e e [ [
SMGLFLQKTNIIRDYLEDQQGGREFWPQEVWSRYVKKLGDFAKPENIDLAVQCLNELITN
HHHHHHHHHHHEHLHHHHHHLLLLLLLEHHHLLLLLLLLHHHLHHHHHHHHHHHHHHEEH

HHLLHHHHHHHEHHLLLHHHHHHHHHHHHHHHHHHHHALLL111111111LLLLLLEeee
ALSHVIDVLTYLAGIHEQSTFQFCAIPQVMAIATLALVFNNrevlhgnvk IRKGTTCyli
[y FELErrrrrrrernnl I

ALHHIPDVITYLSRLRNQSVFNFCAIPQVMATATLAACYNNqqvEkgavaTNMPAVK--~
HHLLHHHHHHHHHLLLLHHHHHHHHHHEHHHHHHHHHHLLLhhhh11111LLEEHHH-

eeelleeeeeEHHHHHHHHHHHHLLLLLLLEEHHHHHHHHHHL
lksrtlrgcvEIFDYYLRDIKSKLAVQDPNFLKLNIQISKIEQ
| | | ] | (!
—————————— AIIYQYMEEIYHRIPDSDPSSSKTRQIISTIRTqn 324
HHHHHHHHHHHHEHLLLLLLLHHHHHHHHHHHHEH] 1

342

59

60

119

118

179

172

239

232

299

289




image7.tiff
200 200 600 800 100
Number of residues




image8.tiff
Z-score

200

400 600
Number of residues

800

100





image9.tiff
|1 500 1000 I1soo lzoou 123
l HFA1 protein product: acetyl-CoA carboxylase multi-component enzyme ‘Z
Acetyl-CoA carboxylase, central region Carboxyl transferase domain

| Doturaraess i 1

| Bitinoyl domain |




image10.jpeg




image11.png




image12.png




image13.tiff
200 200 600 800 1000
Number of residues




image14.tiff
Z-score

200

400 600
Number of residues





image1.tiff
3Kk174
3k17B
3k17D
3K17C
Ergs

3K174
3K178
3k17D
3K17C
Ergé

3K178
3K178
3k17D
3k17C
Ergs

3K174
3k17B
3k17D
3k17C
Ergs

3K174
3K178
3K17D
3K17C
Ergé

3K17h
3k17B
3k17D
3k17C
Ergs

3K174
3k17B
3k17D
3k17C
Ergs

LLLHHHLLLL
LLLHHHLLLLEEEEEEEE]

~LLLEEELLLLLLLLL- S3
~LLLEEELLLLLLLLL- 53
LLLHHHLLLLEEEEEEEE] ~-LLLEEELLLLLLLLL- 53
ELLLHHHLLLLE! -LLLEEELLLLLLLLL- §3
LEEEEEEEEELLLHHHLLLLLLEEEEEE LLLLLLLLLLLLLEELLLLLLLLLL 60

LLLLLLLHHHHHHHHHHHH] LLLLLLEE:
LLLLLLLHHHHHHHHHHAHHHHHHRALLLLLLLEE -~
LLLLLLLLLLHERHHHHHHHH] LLLLLLEE-

LLLLLLLHHHHRHHHHHAHHHHHHRALLLLLLLEE -~
LLLLLLLLLLLLLLLLLLLLLHHHHHHHHHHHHHHLLLLLLLLLLLLLHHHHHHLLLHKH 120

EEEEELLLLLLLLLLLL
EEEEELLLLLLLLLLLL
EEEEELLLLLLLLLLLL
EEEEELLLLLLLLLLLL

HHHHLLLLLLLLLEEEEELLLLLLLLLLLL LLLLLLLLLEK 180

177
177
177
177

HHHLLLLLLHEHHHLLLLLLLLLLLLLLL LLLLLLLL--LHH 238

HHHL-LLLLLEEEEELLLLLEEEEEELLLLLLHHHRHHHHHHHHHHL HRHHHHHAKRKHEH 236

HHHL-LLLLLEEEEELLLLLEEEEELLLLLLLL HHHHHHEHHHHHHH 236
HHHL-LLLLLEEEEELLLLLEEEEEELLLLLLHHHHHRHHHHHHLLL HHHRHHHHHHHKH 236
HHHL-LLLLLEEEEELLLLLE LLLLLLLLHH] H HHHEH 236
HHHLLLLLLLLLLLLLLLLLE LLLLLLLLHH] H HHHL 298
- 266
HHH 266

HHH 266

HHH 266

LLLLLEEEEEELLLLLLHHHHHHHLLLLLLLLLLLLL HHHH 358

HHHHLLLLLLHHHEHHHHRHHHL--LLEEEELLLLLLLEEEEEELLH 311
HHHHLLLLLLHHHHHHHHRHHHL--LLEEEELLLLLLLLEEEEELLH 311
HHLLLLLLLLHHRHHHHHRHHHL--LLEEEELLLLLLLLEEEEELLH 311
HHHHLLLLLLHHHHHRHHHHHAL--LLEEEELLLLLLLEEEEEELLH 311
HHHHLLLLLLHHHHHRHHHHHALLLLLEEELLLLLLLLEEEEEELLL 405




image2.tiff
DssP
Erg8
ident
3K17¢
DSSP

DSSP
Erg8
ident
3K17C
DSSP

DSSP
Erg8
ident
3K17C
DSSP

DSSP
Erg8
ident
3K17¢
DSSP

DSSP
Erg8
ident
3K17C
DSSP

DSSP
Erg8
ident
3K17C
DSSP

DSSP
Erg8

ident
3K17¢

DSSP

LEEEEEEEEELLLHEHLLLLLLEEEEEEEEEEEELLLL111111LLLLEELLLLLL
FSAPGKALLAGGYLVLDTKYEAFVVGLSARMEAVAHPY g 1qgsDKFEVRVKSKQF
IR |
nklgVKIPGKLYVAGEYAVVESGHTAILTAVNRYITLTLEDS:
1leeEEEEEEEEEELLLHHHLLLLEEEEEEEEEEEEEEEEEL.

LLL1LLLL1111111LLLLLLLLLLHEHHEHHEHEEHEELLLLLLLLLLL] 1hhhhhh1l
KDGeWLYHispksgf IPVSIGGSKNPFIEKVIANVFSYFKPNMDDYCNRN1 fvidi £sdd
| | | | |
PVS-WPIG-------GELKPDGEHWTFTAEAINIATTFLKSEGIELTPVK-
LLL-LLLL-------LLLLLLLHEHHEHHEHHEHEEHEEHELLLLLLLEE —

1hhhhhhh111111111EEEEEL-LLLLLLLLLLLEHHEHEEHEEREEAEHAELL11111
ayhsqgedsvtehrgnrrLSFHSH-RIEEVPKTGLGSSAGLVTVLTTALASFFVSDlennv
(AN 1 |
XVIETE1IDQSGAKYGLGSSAAATVAVINALXTKFYPE-
EEEEEL1LLLLLLLLLLLEHEEHERHHEHHAHARALLL.

1LLEHHEHHEHHEHEEHHELL1LLLHEHHLLLL-1111111LLLLEEHHEHALLL11111

dKYREVIHNLAQVAHCQAQGKiGSGFDVARAAY-gsiryrrFPPALISNLPDIGSatygs
I | (A | | |

- ISXLKKFKLAALSHLVVQGN-GSCGDIASCXYggwiay t tFDQEWVKHRLAYKS -

-LLHHHEHHEHHRHAERAALL - LLLHHHHEHAH] 1 eeeee]l LLERHEHHALLLLL-

1LHHHHEL1LLLLLLLLLLLLLLLEEEEEELLLLLLLLLHHEHHEHHHHELHEHHEHHER
XLAHLVDEeDWNITIKSNHLPSGLTLWMGD IKNGSETVKLVQKVKNWYDSHMPESLKIYT
| [ | | [ |
~LEWFXKE-PWPXLQIETLEEPVPTFSVGWTGTPVSTGKLVSQIEAFKQEDSKNYQHFLT
-HHHHHHL-LLLLLEEEEELLLLLEEEEEELLLLLLLLLHHEHHEHERHELHEHHEHRER

HHHLEeeeeelllllleeeeeellllLLHHHHHHHLL111111111LLHEHHEHHHHEEH
ELDHAnsrfmdglskldrlhethddySDQIFESLERNdctogkype ITEVRDAVATIRRS

RNNET
HHHHH.

HHHHHHEHLLLLLLHEHEEHHEHARAL] 1 LLEEELLLLLLLLEEEEEELLL.
FRKITKESGADIEPPVQTSLLDDCQTLkgVLTCLIPGAGGYDATAVITKQD
I [ [
LQELGTKAGVNIETSLLKELADSAENX- -GGAGKSSGSGGGDCGIAFSKTKelaeklvne
HHHHHHEHLLLLLLHEHEEHHEHERAL - - LLEEEELLLLLLLEEEEEELLHhhhhhhhhh

405

weklgikhlpfhtgrvgiteg 355
hhhhlleelllllllleeell

56

54

116

96

175

134

234

187

294

245

354

276

405

334




