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SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Protocol for Sequence Analysis

To investigate the conservation of specific amino acids in rhomboid sequences from various
organisms, we analyzed three datasets that were extracted from the PF01694 rhomboid family
from the PFAM domain database (version 23.0; Finn et al., 2008). PFAM is a database of
multiple alignments of protein domains or conserved protein regions. The PFAM database can
be used to identify key residues by examining multiple alignments, to gain insight into the
possible the architectures of protein domains, and their distribution across species.

There are two main sets of PFAM sequence alignments. Pfam-A are accurately crafted,
hand-curated multiple alignments; the Pfam-B alignments are automatically generated by taking
alignments from the ADDA database (Heger and Holme, 2003), and removing any Pfam-A
residues from them. The only available data for rhomboid proteins proceed from PFAM-B_1399
(release 4.1). The PF01694 family from the PFAM domain database describes the rhomboid
family. The average length of the rhomboid domain is 149.0 aa, the average identity of the full
alignment is 22%, and the average coverage of the sequence by the rhomboid domain is
48.19%. We note that the PFAM alignment does not include the first transmembrane helical
segment (TM1). Only TM2-TM6 are common to all rhomboid families and constitute the so-
called rhomboid domain.

The PF01694 family provides a PFAM seed alignment of 65 sequences, and a PFAM full
alignment with 1582 sequences. The PFAM seed alignment is a set of representative
sequences, in this case 65, from Archea, Bacteria, Plants, and Eukaryotes. We analyzed
separately the seed and the full sequence datasets. In addition to analyzing the seed and the
full sequence datasets, we analyzed the Enterobacteriacea sequences from the PFAM
database. The Enterobacteriaceae dataset is a subset of 46 sequences containing only the
Enterobacteriaceae sequences, which are the closest relatives to the E. coli rhomboid proteins.
Because some Pfam-B families are composed of low complexity regions and may not reflect
true relationships between sequences, for the seed and for the Enterobacteriaceae alignments
we also used BLAST and manual inspection to check the relationship between sequences.

The PFAM seed alignment is used in the PFAM database to generate a profile Hidden
Markov Model (profile HMM) (Eddy, 2001). The HMM is used to generate a full alignment, which
are all related sequences with score higher than the manually set threshold values for the
HMMs of a particular PFAM entry, in this case the rhomboid family. The curation, details, and
the threshold values for the HMM of the PF01694 family are described on the PFAM website
(http://pfam.sanger.ac.uk/family?acc=PF01694). The full alignment contains 1582 sequences
from all Phyla, all of them containing the rhomboid domain.

Conservation analyses, paying special attention to the conservation of hydrophobicity, were
generated following the color scheme from (Kyte and Doolittle, 1982). According to this scheme,
the most hydrophobic residues are colored in red, and the most hydrophilic residues in blue.
From the alignments, we extracted the conservation of specific amino acids discussed in the
main text. The data on the conservation of specific amino acids is summarized in Tables S1-S3.
To illustrate the conservation of the functional properties of the amino acids (e.g., H-bonding),
we use for the sequence analysis the color scheme from (Kyte and Doolittle, 1982) with the
following color codes: the hydrophilic residues D, E, K, R, H, N, and Q, are colored in blue; Y
and P - violet; G, S, W, and T - pink; A and M - violet; L and V —red; | — deep red.

The sequence alignment tables were prepared using Jalview (Clamp et al., 2004), a Java
multiple alignment editor and analysis tool. The amino acid histogram representation for each
position in the alignment was performed using a java implementation of LogoBar (Perez-Bercoff
et al., 2006).
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SUMMARY OF SUPPLEMENTARY INFORMATION TABLES

Tables S1-S3. Conservation of specific amino acids analyzed from three datasets. The
conservation of specific amino acids was extracted from the sequence analysis of
Enterobacteriaceae (46 sequences; Table S1), the seed sequences of the PFAM database (65
seguences; Table S2), and from the full PFAM database (1582 sequences; Table S3). In each
table, ‘position’ gives the position of the amino acid in the PFAM database sequence, and
‘position in E. Coli’ indicates the position of the amino acid from the GlpG rhomboid sequence.
For example, the GIpG Thr130 amino acid is the second amino acid in the PFAM sequence
database. The amino acids are colored according the color scheme of (Kyte and Doolittle, 1982)
(see Protocol for Sequence Alignments). The ‘gap’ gives the insertion/deletion mutations.
Tables S4-S5. Full names and accession codes of the sequences from the Enterobacteriaceae
(Table S4) and PFAM seed datasets (Table S5).

Tables S6-S8. Sequence alignments for the Enterobacteriaceae (Table S6), PFAM seed (Table
S7), and for the complete rhomboid domain from the PFAM database (Table S8). Table S8 is
available from our web site: http://blanco.biomol.uci.edu/download/GIpG_Table S8.zip.




Table S1. The Conservation of Specific Amino Acids Was Extracted from the Sequence

Analysis of Enterobacteriaceae (46 Sequences)

Arg 173
Leu 174
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In the table, ‘position’ gives the position of the amino acid in the PFAM database sequence, and
position in E. Coli’ indicates the position of the amino acid from the GIpG rhomboid sequence.



Table S2. The Seed Sequences of the PFAM Database (65 Sequences)

oS w™S g Of=] 4 MY o [kl — 10 ~ L] © b=l
MmmMmemMe M N a1~ S~ oRCG) ) o =}
lllﬁlwlmmlm .m “11111 wlmz
- (1] L () o 1= o L EU e L,
c22aPoiciQuichl G S em_eh%e d ol o
FJU0OF<FaidI o<~ < o - 121 O J4] — 1%
CO0OO0OH-H-OOOOWw o ~o000O0 ocoocoo
™

I IEEN Positon in E.coli

O Il al O Bal © O ol O
L

O-dHoonN-MnNmMorvYToocococomMNocoMmO

CEW. L V

F

oo O O oo o o O O O O O N
<« =] o [EX=] - [=X=] 0“043
et I

QOZODOBDOIOIIOO0000401000

wOO.U

 ~ D

VI12100410400080003?600n§42ﬁ3046
~— — = —

2?1“211060002003100100013000

MR © © © o o o ofg o Bisl o © o ofdo oo o

0~ - m[EEeReR=R=R=R=] ~ ~ © — M [oR=N=N=y x [=] ~ [FR=R=K=)
™~

I}

1S.UU00000051001m10001114?0n0
161000000100003580001“110000

Hm_..,.._11100060000013“10002120001 \
w

34mo20000000144120000003J7._000
(Fp!

DELENIO O O 0 0 0 Ofgl© O OREER IO O O O O OgNeiel O O [

(=]

O oot NUNwWoOoOOoO-MUMOOLWL MM
- —

TONMMoOOoOHOOMRHOOHMAOOO®@WHHINO 0N
o - M -

L3N Asn 251
[0l His2 54

NOOMNYTNA
— i~

0 0
0 0

VO -AMMMON
i
N~ -]

NMmmMmorrNNoHOoM
~

NnsTwONGOMWOoO oo
— ~

onN-HoOOMOoOOoOlnon
“N-HmolnNh~eE~oom
— ~

NOUMANTMIANNST O OoON

5331200236043612500069232105?13602143200G
—~ — — - o~ ~

AEuR_ O O O el O Ealiel O fi)

(=] ool o Ol © O
—
M 7.21002000“

™ — — [aNe] — [=] — {=le]

sl O oo O O O

In the table, ‘position’ gives the position of the amino acid in the PFAM database sequence, and
‘position in E. Coli’ indicates the position of the amino acid from the GIpG rhomboid sequence



Table S3. Seed Sequences from the Full PFAM Database (1582 Sequences)

Positon in E.coli

i
Y Lys 143

731
36

40 Ser 185

ES8 Gin 190
ekl Lys 191

9 38 Ser 193
7 718 196
0 1469 RIS
il 50
2 47
8 52
44 46 24 57
77 68 41 49
19 10 5 1200 g
o 9 3 1 1482 Liga iy
6 88 18 14 bxy Leu 229
b 30 61 1 Lyd Phe 232
4 77 58 133 45
45 354 22 2 53
5 112 59 0 103 Met 247
4 Q 38 156 909 P
i 0 0 0 0 0 0 75
25 44 81 69 EEFEEE] 65

In the table, ‘position’ gives the position of the amino acid in the PFAM database sequence, and
‘position in E. Coli’ indicates the position of the amino acid from the GlpG rhomboid sequence.



Table S4. Full Names and Accession Codes of the Sequences from the

Enterobacteriaceae Dataset

Alignment position Accession number Organism Begin Alignment end Alignment
1 Q7CFX8 Yersinia pestis 278 130 274
2 A4TGR2 Yersinia pestis Pestoides F 278 130 274
3 QicaL2 Yersinia pestis Antiqua 278 130 274
4 Q1CCK6 Yersinia pestis Nepal516 278 130 274
5 ABBVZ7 Yersinia pestis CA88-4125. 278 130 274
6 A7FNW6E Yersinia pseudotuberculosis IP 31758 278 130 274
7 Q664J1 Yersinia pseudotuberculosis 278 130 274
8 A1JSFO Yersinia enterocolitica subsp. enterocolitica 8081 278 130 274
9 ABGKU2 Serratia proteamaculans 568 278 130 274
10 Q7NIW4 Photorhabdus luminescens subsp. laumondii 282 131 275
11 Q6CZL3 Sodalis glossinidius str. 'morsitans’ 282 130 274
12 Q2NQH3 Sodalis glossinidius (strain morsitans) 276 132 276
13 AGTF43 Klebsiella pneumoniae subsp 276 129 273
14 A4WFKS8 Entercbacter sp. (strain 638). 276 129 273
15 Q571vV1 Salmonella choleraesuis. 276 129 273
16 QB8ZLHS5 Salmonella typhimurium. 276 129 273
17 QB8Z229 Salmonella typhi 276 129 273
18 Q5PLZ8 Salmonella paratyphi A. 276 129 273
19 ABAQX4 Citrobacter koser 276 129 273
20 Q31VK9 Shigella boydii serotype 4 (strain Sb227). 276 129 273
21 A2UGP1 Escherichia coli 09:H4 (strain HS). 276 129 273
22 GLPG_ECOLI Escherichia coli (strain K12). 276 1 276
23 QOSzp2 Shigella flexneri serotype 5b (strain 8401). 276 110 254
24 ALAGU7 Escherichia coli 0157:H7 276 129 273
25 Q32AN6 Shigella dysenteriae Sd197 276 129 273
26 QOTC44 Shigella sonnei Ss046 276 129 273
27 ATZSV4 Salmonella typhimurium 276 129 273
28 Q83PVe Salmonella typhi 276 127 271
29 ABASN2 Salmonella enterica subsp. enterica serovar Paratyphi 276 129 273
30 Q1R5L1 Salmonella choleraesuis 276 129 273
31 P09391 Escherichia coli 01:K1 / APEC. 276 129 273
32 Q3YWA4 Shigella sonnei (strain Ss046). 276 129 273
33 Q8FCSS5 Escherichia coli O6. 276 129 273
34 Q8X6Z6 Escherichia coli 0157:H7. 276 129 273
35 A7MGES Enterobacter sakazakii ATCC BAA-894 276 129 273
36 Q324P0 Shigella boydii serotype 4 (strain Sb227). 588 55 206
37 A2U1Q7 Escherichia coli (ATCC 8739 / DSM 1576 / Crooks) 625 55 206
38 Q3Z4D6 Shigella sonnei (strain Ss046). 625 55 206
39 A7Z2148 Escherichia coli 0139:H28 (strain E24377A / ETEC). 625 55 209
40 Q8FIYS Escherichia coli 06 625 55 206
41 A1A8S4 Escherichia coli O1:K1 / APEC. 588 55 206
42 QOTK24 Escherichia coli 06:K15:H31 625 55 206
43 Q1RER1 Providencia stuartii 281 55 206
44 Q7N1V7 Photorhabdus luminescens subsp. laumondii 204 52 196
45 P46116 Photorhabdus luminescens subsp. laumondii 186 62 229
46 Q7MZP5 Photorhabdus luminescens subsp. laumondii 186 40 183




Table S5. Full Names and Accession Codes of the Sequences from PFAM Seed Dataset

Alignment position Accession number Specie Sequence length Begin Alignment end Alignment
1 QYFRHS Arabidopsis thaliana 369 187 338
2 QITKGS Clostridium acetobutylicum 328 183 326
3 QYFFX0 Arabidopsis thaliana 434 225 370
4 YQGP Bacillus subtilis 507 216 358
5 QIKCZ8 Bacillus halodurans 514 225 367
6 AARA Providencia stuartii 281 62 229
7 QYHEFS8 MNeurospora crassa 548 275 420
8 QUSH15 Arabidopsis thaliana 735 109 274
9 QYSSRO Arabidopsis thaliana 309 100 246
10 QIM348 Arabidopsis thaliana 361 105 244
11 082756 Arabidopsis thaliana 313 98 242
12 QILNT2 Arabidopsis thaliana 302 86 230
13 081073 Arabidopsis thaliana 372 149 321
14 Q43323 Saccharum hybrid cultivar H65-7052 325 108 253
15 QYCANI Arabidopsis thaliana 317 104 248
16 QIHBK7 Homo sapiens 434 99 250
17 RBD2 Saccharomyces cerevisiae 262 47 198
18 RBD2 Saccharomices pombe 262 47 198
19 QIMIBS Arabidopsis thaliana 269 45 204
20 Y3846 Yersinia pestis KIM 289 58 216
21 Q9AQUT Oryza sativa (japonica cultivar-group) 350 85 239
22 QYHZC2 Pseudomonas aeruginosa 286 134 283
23 Q9CL10 Pasteurella multocida 291 144 289
24 GLPG_HAIN Haemophilus influenzae 192 44 188
25 QIKVP2 Vibrio cholerae 277 132 275
26 GLPG_ECOLI Escherichia coli K12 276 129 273
27 QYPFKS Xylella fastidiosa 224 53 207
28 083947 Treponema pallidum 208 47 200
29 PCPI Schizosaccharomyces pombe 346 173 332
30 QYFZ81 Arabidopsis thaliana 336 168 334
31 PARL Human 379 198 354
32 QOAS38 Caulobacter crescentus 218 43 209
33 QIBNDG Mesorhizobium loti 237 54 226
34 Q9HS82 Halobacterium salinarum 333 132 304
35 029251 Archaeoglobus fulgidus 330 166 324
36 QY9PEH4 Xylella fastidiosa 232 68 227
37 QUXTZ8 Streptomyces coelicolor 256 83 240
38 069868 Streptomyces coelicolor 383 202 365
39 QIX0H3 Thermotoga maritima 222 56 217
40 067346 Aquifex aeolicus 227 62 226
41 QY9YARG Aeropyrum pernix 253 6l 239
42 QIRSX7 Deinococcus radiodurans 232 86 230
43 P74553 Synechocystis sp. PCC 6803 198 49 193
44 Y1372 Mycobacterium bovis 240 71 223
45 Y1171 Mycobacterium leprae 251 83 234
46 QIVKAGL Drosophila melanogaster 171 9 162
47 QIBMLA4 Drosophila melanogaster 431 208 377
48 RHOM Drosophila melanogaster 355 144 300
49 QIWOFS Drosophila melanogaster 341 129 285
50 ROMI1 Caenorhabditis elegans 1348 160 312
51 RHBL2 Toxoplasma gondii 283 114 269
52 RHBL1 Human 865 239 396
53 ROM2 Caenorhabditis elegans 435 163 314
54 QouU2Vs Caenorhabditis elegans 727 446 590
55 QIU2S83 Caenorhabditis elegans 861 579 725
56 Q9TNE9 Streptococcus pneumoniae 225 52 195
57 QICI36 Lactococcus lactis subsp. lactis 230 56 200
58 059166 Pyrococcus horikoshii 197 45 184
59 QIWZ53 Thermotoga maritima 235 48 194
60 Q99TUS Staphylococcus aureus subsp. aureus MuS0 487 196 338
61 024850 Acinetobacter sp. ADPI 276 60 226
62 QIKFG2 Bacillus halodurans 248 51 196
63 P96617 Bacillus subtilis 199 52 196
64 Q9XA09 Streptomyces coelicolor 297 128 267
65 053632 Mycobacterium tuberculosis 249 70 209



Table 6A. Sequence Alignments for the Enterobacteria
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Table 6B. Sequence Alignments for the Enterobacteria

80 100 120

| | 1
Q7CFX8/130-274 QSLFSG--«- =-evecvnce «ouou- ANFG GLEGHN¥WAEM S¥vVwLTGENN HERGESLPRG 100
A4TGR2/130-274 QSLFSG---- =--=v-ccueen =onnn- VWLTGE BRGESELPRG 100
Q1C2L2/130-274 QASLESB---- -------c-c- «:-c--- VWLTG RGEELPRG 100

QICCK6/130-274 QSLFSG---- ---cm-moce womon- ¥VwWLTGE RGHESLPRG 100
ABBVZ7/130-274 QSLFSG---- =--==-vescs =ow-n- BRGESLPRG 100
A7FNW6/130-274 QSLFSG---- --------=- ------ (] RGEELPRG 100
Q664)1/130-274 QSLFSG---+ --=--ceeee =nonnn- HGIISLPRG 100
ALJSFO/130-274 QSLFSG---- ----=--==- ===-=-= G E B 100
ABGKU2/130-274 QSLFSE---- ---------- ------ YCWLSGE 100
Q7N9W4/131-275 QSLFSG---- «---eccueune —ononon E 100
Q6CZL3/130-274 QSWESG---- ---------- ------ EYE 100
Q2NQH3/132-276 QSHFSG---- ~------cue -on--- W 100
AGTF43/129-273 G---- ceeeeee e 100
A4WFK8/129-273 L 1 100
Q571V1/129-273 T 100
Q8ZLH5/129-273 e ereseeeeee meeeea 100
Q82229/129-273 fee seeesenene eeean- 100
Q5PLZ8/129-273 e 100
ABAQX4/129-273 B I Il 100
Q31VK9/129-273 T 100
A2UGP1/129-273 T 100
GLPG_ECOLI/1-276 T 100
Q0SZP2/110-254 e 100
A1AGU7/129-273 Fee ereeseeeee meeana 100
Q32AN6/129-273 fee ereesenere eaean- 100
QOTC44/129-273 e 100
A7ZSV4/129-273 R I 100
Q83PV6/127-271 e 100
ABASN2/129-273 I 100
QIR5L1/129-273 B IR 100
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Q8x626/129-273 GOKEEG---- ---------- ----.- 100
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QoTK24/55-206 SHE 107
Q1RER1/55-206 SHCYTERESE 107
Q7N1V7/52-196 STNFVSYP- - A 103
P46116/62-229 SAYHGYNENS 120
Q7MZP5/40-183 WLEGRS- - - - W 100
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Table 6C. Sequence Alignments for the Enterobacteria

Q7CFX8/130-274
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ABAQX4/129-273
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
152
152
152
152
152
152
152
152
145
167
144



QYFRH8_ARATH_187-338/1-152
Q97KG5_CLOAB_183-326/1-144
Q9FFX0_ARATH_225-370/1-146
YQGP_BACSU_216-358/1-143
QIKCZ8_BACHD_225-367/1-143
AARA_PROST_62-229/1-168
QIHEF8_NEUCR_275-420/1-146

LN ERGOEWR-

Q9SH15_ARATH_109-274/1-166 Hll

QISSRO_ARATH_100-246/1-147
Q9M348_ARATH_105-244/1-140
OB2756_ARATH_98-242/1-145
QILN72_ARATH_86-230/1-145
081073_ARATH_149-321/1-173
Q43323_9POAL_108-253/1-146
QICAN1_ARATH_104-248/1-145
Q9HBK7_HUMAN_99-250/1-152
RBDZ_YEAST_47-198/1-152

RBD2_SCHPO_47-198/1-152 |l

Q9M1B5_ARATH_45-204/1-160
Y3846_ARATH_58-216/1-159
Q9AQU7_ORYS5)_85-239/1-155
Q9HZC2_PSEAE_134-283/1-150
Q9CL10_PASMU_144-289/1-146
GLPG_HAEIN_44-188/1-145

Q9KVP2_VIBCH_132-275/1-144 W

GLPG_ECOLI_129-273/1-145
QIPFK8_XYLFA_53-207/1-155
083947_TREPA_47-200/1-154

PCP1_YEAST_173-332/1-160

QIFZ81_ARATH_168-334/1-167 W
PARL_HUMAN_198-354/1-157
Q9A538_CAUCR_43-209/1-167

Q98ND6_RHILO_54-226/1-173 [l

QIHS82_HALSA_132-304/1-173
029251_ARCFU_166-324/1-159
QIPEH4_XYLFA_68-227/1-160
Q9X7Z8_STRCO_83-240/1-158
069868_STRCO_202-365/1-164
QIXOH3_THEMA_56-217/1-162
067346_AQUAE_62-226/1-165
Q9YARG6_AERPE_61-239/1-179
QORSX7_DEIRA_86-230/1-145 B
P74553_SYNY3_49-193/1-145
¥1372_MYCBO_71-223/1-153
Y1171_MYCLE_83-234/1-152
QIVKAE_DROME_9-162/1-154
Q9BEML4_DROME_208-377/1-170
RHOM_DROME_144-300/1-157
Q9WOF8_DROME_129-285/1-157
ROM1_CAEEL_160-312/1-153
RHBL2_HUMAN_114-269/1-156

8
1| SRFOM¥R-
WIHYCDLTR-
SLAAGQWWH-
IRERNEEWR-
HREREEVWR-
BooEENwR-
PTLKFEFWR-
SGASFMPWQ-
EENEEEYWa-
MLDQKDIIIS
KEERLHT-
ENPAsKvVLC-
ALvPRENEEE
llllFDWFL
E¥
lllLAIIwu
BEGGESALR-
BEPGSALTP-
B -lllllE
II KEALGFS
HEEPE- - -
VVAG ERLYT-
HGVET FWH-
BRSEEGLRG-
BEKTDGLWG-
LLKTDVLWG-
ERRENEYWR-
llw

RHBL1_HUMAN_239-396/1-1558 [}

ROM2_CAEEL_163-314/1-152
QOU2V5_CAEEL_446-590/1-145

Q9U2s3_CAEEL_579-725/1-147 [HHEN

Q97NE9_STRPN_52-195/1-144
Q9CJ36_LACLA_56-200/1-145
059166_PYRHO_45-184/1-140
QIWZ53_THEMA_48-194/1-147
Q99TUS_STAAM_196-338/1-143
024850_ACIAD_60-226/1-167
QI9KFG2_BACHD_51-196/1-146
P96617_BACSU_52-196/1-145
QIXA09_STRCO_128-267/1-140
053632_MYCTU_70-209/1-140
Consensus

Conservation

4.3bits.

Sequence logo

0.0bits itxaﬁ&?WR -

|RNEIYR-
REFPEQVWR-
LFEDPEAWWR-
EVTLGQWWR-

ﬂllllDWFH-
HEEWNR-

¥WR
Gv&!l!ﬂli
GVAEBEWNR-
AVASGQTY¥R-
LVQRGQLWR -

ZID
- LATASV
- LITCME
- LVTPMF
-LLTPEM
-LLSSMF
-MP1smm
-FITPMF
ILTSPW
LIScliw
LLSCNW
LLTCMW
LITAMW
LFTCiw
LI Schiw
- LLSCMW
- LMTYIF
-LSLYPL
- 1ITYNT
-MITSAL
- FYTAlI
- FFLSAF
-LFTPML
-MLSHTF
¥iISHTL
- WV SHAL
----MFTHAL
«---LLTYGF
----1FTYQF
KIs- I IGSAF
----LITSAF
- §B- MLLSTF
AWTGAVEMEF
FTR- PFTYAF
----WMTSVF
----LITSHMF
----LEFARF

]
lIP FlITHMF
--l- LLTHMF
----VETSMF
-VFTAPF

v
'
v

- LVTSAF
----LITSMF

EET%?F

Table 7A. Sequence Alignments for the PFAM Seed

LHAN- PMHLM
LEHA-GITHIG
LHS- GI PHVA
EHN- GAHLA
LHFM
LHEN GTHLA
LHA- BVIHIG
LHS- GLFHLF
LHG- GFLHLM
LHG- GVVHLE
LHA- GMIIHLE
LHA- GENHLCY
LHA- GVFHVE
LHA- GENHLEM
LHA- GHIHLE

-
=

VYEN-PISLE B

WHLS- LPHLE

LHLS- MEHIM F .
FNMSALWSLG

SHIS- VEHLY
FHGS- LLHVE
YHLS- ETHFF
IHFG- WLHLA
VHLS- PLHIE
VHLS- NLHIL
LHFS- VMHIE
MHFS- LMHIE
LHEG- FQHLF
VHS- GVWHLE
SHE- EEWHLG
SHID- IGHI V¥
SHFS- LFHMA
VHG- GWIHAI
MHG- GFAHI A
AHG- GFSHIV
LHV- EFWHFF
LHAD- WAHLL
VHGS- WVHLL
LHGG- WLHLL
LHGG- FWHIL
LHGS- WGH I |
LHGS-WAHI L
LHAG- FPHLI
LHAD- FGHLI
LHEN- WHHEM
LHEN- WQHEV
LHS- DEWHLS
LHA- GWLHLG
LHA- NWFHLG
LHA- SWLHLG
LHA- GLNHLL
VHA- GVQH I L
MHV- GLEQLG

| v

VHI- GWEHFI
1- GWAHVL
G- FIHFG
VHG- GILHIL
LHFS- FEHI L
FHFG- FVHLA
LEHV- SIGHLV
LHA- GFTHLL
THE- EllWH 1 G
LHY- GAMHLL
LHA-GWLHLL

Lilge

40
1

INCYSLNSIG
ANMYSLYSMG
LSEWALLTFG
FNTLALWSVG
MNSLALFYLG
FNEENEENNEG
ENMLLOMT I @

ESLNENG

ENMMALYVPMG
FNMSSLLWKG

MNAMWFWELE R

ENLLWWWLFG
FNUSWFEIEG
FNLLWWWGEFG
FNLLWWWYLG
FNREAVENEG
FNMEBLVFFG
MNMLALWSFG
SNMIGLYFFG
ANMYVLWSFS

GN"WF LWIFG
GNMWF LWV FG
GNMLYLYIFG

L
A EsSMAFQMYFM
VNMLSLYYLG
mu

FWLEY
FNSYALYYEG
MHllllllll

EA
FNMISLWFLG
LNMWALYVVG
FNMLXLLFFG

-

A izt othes.

<}
ll;EITV---

BTAESEE-
¥MLEN I ¥-
PKUERDY-
TAVERME- - -
GTVERI
| GCERAN- - -
KEGERS)- - -
| YMEQQE- - -
MBLEGEE- - -

G IRME------

VALEQQF- - -
| RLEQQF- - -
I RLEQEF- - -
| RLEQQF- - -
| RLEQQF- - -

SELERIM- - -
I@LETSM- - -

GMI ERTEF- - -

TSLATML- - -
TS1ARNF- - -
sslVNIL- - -
APVSRVLGLN
SPLANRL- - -
PiIVvEDRE- - -
TELEREN-
LPAERIE- - -
EER

B -

DNMERKE- - -
DNIESIL---
EMTAVR- - - -
#RvmLa- - - -
EEETEA- -

BMELEVER- - -
EPLEMVH-
WBLEVMH-
MBLELVH-
WELEVAH-
WBLEMVH-
MBLEMVH- - -

LIVEDIM- - -
KIVEAN! - - -
SLAEQIL-- -
PALERME- - -
PALERME- - -
GPLEAAL- - -
PPLEMWL- - -

IPLERIL---



Table 7B. Sequence Alignments for the PFAM Seed

QYFRH8_ARATH_187-338/1-152
Q97KG5_CLOAB_183-326/1-144
Q9FFX0_ARATH_225-370/1-146
YQGP_BACSU_216-358/1-143
QIKCZ8_BACHD_225-367/1-143
AARA_PROST_62-229/1-168
QIHEF8_NEUCR_275-420/1-146
Q95H15_ARATH_109-274/1-166
QISSRO_ARATH_100-246/1-147
Q9M348_ARATH_105-244/1-140
OB2756_ARATH_98-242/1-145
QILN72_ARATH_86-230/1-145
081073_ARATH_149-321/1-173
Q43323_9POAL_108-253/1-146
QICAN1_ARATH_104-248/1-145
QOHEK7_HUMAN_99-258/1-152
RBDZ_YEAST_47-198/1-152
RBD2Z_SCHPO_47-198/1-152
Q9M1B5_ARATH_45-204/1-160
Y3846_ARATH_58-216/1-159
Q9AQU7_ORYS)_85-239/1-155
Q9HZC2_PSEAE_134-283/1-150
Q9CL10_PASMU_144-289/1-146
GLPG_HAEIN_44-188/1-145
Q9KVP2_VIBCH_132-275/1-144
GLPG_ECOLI_129-273/1-145
QIPFK8_XYLFA_53-207/1-155
083947_TREPA_47-200/1-154
PCP1_YEAST_173-332/1-160
Q9FZ81_ARATH_168-334/1-167
PARL_HUMAN_198-354/1-157
Q9A538_CAUCR_43-209/1-167
Q98ND6_RHILO_54-226/1-173
QIHS82_HALSA_132-304/1-173
029251_ARCFU_166-324/1-159
QIPEH4_XYLFA_68-227/1-160
QIX728_STRCO_83-240/1-158
069868_STRCO_202-365/1-164
QIXOH3_THEMA_56-217/1-162
067346_AQUAE_62-226/1-165
QYYARG_AERPE_61-239/1-179
QYRSX7_DEIRA_86-230/1-145
P74553_SYNY3_49-193/1-145
¥1372_MYCBO_71-223/1-153
Y1171_MYCLE_83-234/1-152
QIVKAE_DROME_9-162/1-154
Q9BEML4_DROME_208-377/1-170
RHOM_DROME_144-300/1-157
Q9WOF8_DROME_129-285/1-157
ROM1_CAEEL_160-312/1-153
RHBL2_HUMAN_114-269/1-156
RHBL1_HUMAN_239-396/1-158
ROM2_CAEEL_163-314/1-152
QOU2V5_CAEEL_446-590/1-145
Q9U253_CAEEL_579-725/1-147
Q97NE9_STRPN_52-195/1-144
QI9CJ36_LACLA_56-200/1-145
059166_PYRHO_45-184/1-140
QIWZ53_THEMA_48-194/1-147
Q99TUS_STAAM_196-338/1-143
024850_ACIAD_60-226/1-167
QIKFG2_BACHD_51-196/1-146
P96617_BACSU_52-196/1-145
QIXA09_STRCO_128-267/1-140
053632_MYCTU_70-209/1-140
Consensus

Conservation

4.3bits.

Sequence logo

0.0bits.

60

|
- - BPKRFLAV
- - BELRYTAI
-- GLFNEEEN
- - BSGRFLLE M
- - @BTSRFFI
- - BKFKLL
- - GSIRFENV
--GPLRIAEN
--GFMRIGA

lllSAVAK--

----LRIGHE ME

- - GFVRVGTI

--GFIRIGEN WE

--GFVR
--GFVR
--GFIIIIII
- - BTVRHCEF
--BEVYTGVF
- - GTLAEHEN

GLGTAYYLHY

lSGFGG- -

B0

1
- PILRVEGSA
- SFFSYIFSR
-NFMSFLHTA
- SHASFVFsP
- SIASFALNA
- BEFsAYWGN
- FVMGGNFAA
EE

]
-SIIIILFLO
- SLLSSLFNR
- SVLEALFLR
-SILSSLFLQ

HEFES

BFGG- - - - - -

- - GSVRLLNE HEE
- - GSVEFAS| -QGITLLESE B
- -BEREMLLE E¥S- - - NVVQYAVSG
--@TGKLFOE Els- - - GFAQGNIASG
--GSVKLEmE T-- -GYVGN¥VSG
--@SVRL s- - E
- - @SGKLIMN S- -
-- HERRECTY N AGV B s
--HSseEMLEE MEEMGEECGA IAGIIILCVG
--GASNFFSL YMNSAIAG-- - SUFSLWYBK
--GPQFLLKE YLAGALGGSW FYLIHHAYMA
- - GREQFMAV llllGVls-- - NEVSYVGKV
I - BEEFAAIHP
- - MBEFwWAMHE NG
- lIKKFVAI GNUAGE EAQVGASLLAN
-- BEERNLE! FEVBGLAG-- - NVGYIAYSY
--GSWRLEEE - NEBRVET G
--BELQFAL
--@BHVPFLEE -TYGFALLDA
--BAVGYTLF -BAEFQEVFTL
--BKFRYI1IE -ALTQTFISE
- - GRARYIIL ANESI1AFMP
-- SVSRFEVE N - VWLLGR
-- EVSDFWIM - GEEMWL 1 AP
- - GLSRFVWA - GLGTWL I GN
- - GLSRFIWV - GSATWLIGN
- - BHWRLAMM - SLANAWLEP
--GSTRIACI -SLGTSIFDP
--GTARIGVI - SLGTSVVDS
--GSLRTGVI - SLGTSVVDS
--KIWRIGPI -sLLavaAllDpP
- - KGLRVGEV -IIKSSIFDP
--GLLRISEL
--HRWRIYIL
-- ASKRMAIL
- -@BSKRMAIL
- - BSKQFFFL
- - GWLRFTEI
--GTRRFLTNM ELS
--BTEKFLVG -NLnTHvEYH
- - GSWRMLTWV - NFVSLSFNT
- - GRFYFIGE -SLLSGYMII
- - BKGKFLEM -NVATYYLGG
- - BKARFLLV -NIGTYVTEP
--GRARYLAL SVEAY
- - GRLRFGAL
--GSXRFLLL YLXSGLXG-- -SLLSXLFSP

rekbEel ?f%&fiéao R 1153528 B

140



QYFRH8_ARATH_187-338/1-152
Q97KG5_CLOAB_183-326/1-144
QIFFX0_ARATH_225-370/1-146
YQGP_BACSU_216-358/1-143
QIKCZ8_BACHD_225-367/1-143
AARA_PROST_62-229/1-168
QIHEF8_NEUCR_275-420/1-146
Q95H15_ARATH_109-274/1-166
QISSRO_ARATH_100-246/1-147
Q9M348_ARATH_105-244/1-140
OB2756_ARATH_98-242/1-145
QILN72_ARATH_86-230/1-145
081073_ARATH_149-321/1-173
Q43323_9POAL_108-253/1-146
QICAN1_ARATH_104-248/1-145
Q9HBK7_HUMAN_99-250/1-152
RBDZ_YEAST_47-198/1-152
RBD2_SCHPO_47-198/1-152
Q9M1B5_ARATH_45-204/1-160
Y3846_ARATH_58-216/1-159
Q9AQU7_ORYS)_85-239/1-155
Q9HZC2_PSEAE_134-283/1-150
Q9CL10_PASMU_144-289/1-146
GLPG_HAEIN_44-188/1-145
Q9KVP2_VIBCH_132-275/1-144
GLPG_ECOLI_129-273/1-145
QIPFK8_XYLFA_53-207/1-155
083947_TREPA_47-200/1-154
PCP1_YEAST_173-332/1-160

Q9FZ81_ARATH_168-334/1-167 [l

PARL_HUMAN_198-354/1-157 -
Q9A538_CAUCR_43-209/1-167
Q98ND6_RHILO_54-226/1-173

QIHS82_HALSA_132-304/1-173
029251_ARCFU_166-324/1-159

QIPEH4_XYLFA_68-227/1-160
QIX728_STRCO_83-240/1-158

069868_STRCO_202-365/1-164
QIXOH3_THEMA_56-217/1-162
067346_AQUAE_62-226/1-165

QYYARG_AERPE_61-239/1-179

QYRSX7_DEIRA_86-230/1-145

P74553_SYNY3_49-193/1-145

¥1372_MYCBO_71-223/1-153

¥Y1171_MYCLE_83-234/1-152

QIVKAE_DROME_9-162/1-154

Q9BEML4_DROME_208-377/1-170
RHOM_DROME_144-300/1-157
Q9WOF8_DROME_129-285/1-157

ROM1_CAEEL_160-312/1-153
RHBL2_HUMAN_114-269/1-156
RHBL1_HUMAN_239-396/1-158

ROM2_CAEEL_163-314/1-152

QOU2V5_CAEEL_446-590/1-145
Q9U253_CAEEL_579-725/1-147

Q97NE9_STRPN_52-195/1-144

Q9CJ36_LACLA_56-200/1-145
059166_PYRHO_45-184/1-140

QIWZ53_THEMA_48-194/1-147
Q99TUS_STAAM_196-338/1-143
024850_ACIAD_60-226/1-167
QI9KFG2_BACHD_51-196/1-146
P96617_BACSU_52-196/1-145
QIXA09_STRCO_128-267/1-140
053632_MYCTU_70-209/1-140
Consensus

Conservation

4.3bits.

Sequence logo

0.0bits.

Table 7C. Sequence Alignments for the PFAM Seed

NKAPSVGASGE ANFCEMEENE VFvIrRHKEHN
---LSVGASG AN VEGFKLREHR! &
----TVEGTG PAF vOENENEENR
----BAGASG ANF IIALSNRIII
- SAGASG Al ¥FGTVHKKLEF
YiTHGVGASG A INENEVV I NK
---QETGASG Al EDLLYENERE
---PSI1SSGA AF SALAKN- WHE
- - AVSVGASE A SELITN- Wil
--- 1SVGASG A SEIFIN-wTl
---1SVGASS all BELLIN- W
--- ISVGASE AL SELLTN- WT
--- ISVGASG A SELLTN- wTll
---llsvGASG A SeLLMN- wTll ¥
---1SVGASG Al BEAME SELLTN- wTll
-- LSKLGEME DARGFTPVAF EMEGVTTVEE Hil
-EALVAGASG WCFTLFAYYS EREENNEEER
DYVSIAGLSG WAFAFlSAsc VHSPQRLISF F
RAVTAVGYEE vaIllllLs VKEEEEKLNL
MNECA I GEEG IE SLSGVTSRSV
---LLFGNDH lllLFllEvv
---LFGGESG ¥ A
---- FFGESE
---- FFGESGE VN
----FGGLSG
----FGGLSG V¥
- PVLGASG
--vllElllE
IVEPSLGASG
FLHPRAFLYE
- ¥BPSLGASG TKﬂElGnLﬂ|
-- SPVVGASG MDEAPE
- - APLVGASG RFGERTEREA
AFSATLGASG LENPGLRIYE ¥
- FAPALGABA THAPENR! TN
--HVIIGHASG ALFPGAKLGM
-- ESLVGASG FLFPRARVTS
-- APLIGABG ] VLYPRARVWY
-- TPMVGASG AVSGVMGANME VLFP¥SRIvT LE
ANVPMVGASG ANlSGVLGAYM KMEPHARVLE EN
WM I PAVGASG BEEE EE1PFSRVRM
---VHLGASE GVGWHERTPL
- - - vTVEHEEN FRGWEBKNLA
BPTDHIGASE BE BWEBLFVRKGW DI--------
BeTOHIGVEE LN B MEBLFVRRGW DI--------
---HLMGASA GVYAMLGSHV PHLVLNFS@E sH--------
---FLVEASG GVYHALEAAHE ANVLLNYHEM B---------
---FLVGASG GVYALEAAHL ANITLNYAHM K---------
---FLVEGASG GVYALEAAGE ASLELNFGE
--- LLVGASA CHEARY ANvVILNWHEN B---------
---YLVGASG GVYALMGGYF MNVLVNFQEM IP--------
---PVVGGSG GVYALCSAHL ANVVMNWAGHM RC--------
--- FLEEGAA GSESLIASHI E
--- PAVGPSS § VECEDN-
--- PIMGPSS VELWHFRHALL DPF-------
- - - LAAGAST BN
-- - VSAGAST
-- - ASGGASG
--- I1SVGASE
--- ISVGASG
| PHIAAGASG
-- PYHEGASG
-- - VHVGASG EMvLFRNEDN
---ATLGASG WAALVRR- - L
---ATAGASG FMVARRLHE-
---PSVGASG AIFGLLGALL VLLXRNRXLX Y---------

R A C i?‘ﬁe ﬁﬁf §§Eh§§g-§ P

200
1




Table 7D. Sequence Alignments for the PFAM Seed

160 180 200

| 1 1
Q9FRH8_ARATH_187-338/1-152 ------=---- - GNEGLMoI A @1 WALNMAMG L--vMSHENEE WG-------- 132
Q97KG5_CLOAB_183-326/1-144 - - -------- - - KAFFANMM BV WS FT-- IPNIDI FA-------- 124
QOFFXO_ARATH_225-370/1-146 -« - -« ---- - - BIENEREFQK Al Ls- HFGBEUBB Wr-------- 126
YQGP_BACSU_216-358/1-143 TIGTNHENEE B ----VSNIBN 8G-------- 123
QIKCZ8_BACHD_225-367/1-143 TMGSS| ] EN ----0UPMIDN GA-------- 123
AARA_PROST_62-229/1-168 ------- [ [ ] ] |n'-| L---QBGVEN AA-------- 148
QOHEF8_NEUCR_275-420/1-146 = = = =« = - - - - = DL [ B---UPGLDN FA-------- 126
QOSH15_ARATH_109-274/1-166 W EE ENNEH E W E---EPFIDN FA-------- 146
Q9SSRO_ARATH_100-246/1-147 - NKCTA MG F---LPRVBN BA-------- 127
Q9M348_ARATH_105-244/1-140 ---------- NKVVTH GLEG M- - - LPGVDN FA-------- 120
082756_ARATH_98-242/1-145 - - - --=---- HKGvAll T---LPPVDN FA-------- 125
QILN72_ARATH_86-230/1-145 = - -------- SKLCAR - - - LPWVDN FA-------- 125
081073_ARATH_149-321/1-173 VSIWEEMELH EOFAR MG M- -- LPHVDN FA-------- 153
Q43323_9POAL_108-253/1-146 - = === =-- - - - NKAAA WG B---LPHVDN FA-------- 126
Q9CAN1_ARATH_104-248/1-145 ---------- M- - - LPRVDN FA-------- 125

QIHBK7_HUMAN_99-250/1-152 -+ =-=====-=--
RBDZ_YEAST_47-198/1-152 === ===« ===

SWLIPQTSF LS-------- 132

RBD2_SCHPO_47-198/1-152 - = - === --- B m LVPKASF 1G-------- 132
Q9MI1B5_ARATH_45-204/1-160 ---------- ... ILIIIII SFAPFESLIF MENIVPBASF LG-------- 140
Y3846_ARATH_58-216/1-159 ---------- ---GLENVPA KLYPﬂlllll EBLLMTNVSL LG-------- 139
Q9AQU7_ORYS)_85-239/1-155 ---------- AWSDDYVFLH BWVIPAKYAA E FIP---G--- 130
QOHZC2_PSEAE_134-283/1-150 == === ===« EPRGVVANNE NEE AN- - --G--- 129
Q9CL10_PASMU_144-289/1-146 = - === -=u-e -u-a- F F LE----G--- 119

GLPG_HAEIN_44-188/1-145 ----------
Q9KVPZ_VIBCH_132-275/1-144 = =« =« -« ===

GLPG_ECOLI_129-273/1-145 - -----«--- - - - - AGWFDL
QIPFK8_XYLFA_53-207/1-155 G NTGIQPNVEH
083947_TREPA_47-200/1-154 Fs- - RONEE

PCP1_YEAST_173-332/1-160 .
Q9FZ81_ARATH_168-334/1-167 ELIGKDIERN T---

B
M FTFTAGNALK A---11AMDT

PARL_HUMAN_198-354/1-157 TERE

Q9A538_CAUCR_43-209/1-167 =---------- FGPRVISLEE GWLENNENEA lllELLTHIA
Q98ND6_RHILO_54-226/1-173 = -« -« - GEVL BMELVVRSRG ATGELG
QOHS82_HALSA_132-304/1-173 ---------- VIPMBELWLAT s sl- - TGGIGA
029251_ARCFU_166-324/1-159 - = - = = = = - - - PIPINIRTAE EEFAAYDFWM MVAS¥MGLFY

QYPEH4_XYLFA_68-227/1-160 - - - == ==« -- BEGEELEF IRVPAPELIG EW- ACEGMVF
QOX7Z8_STRCO_83-240/1-158 == === ===« - R- FPAWNMVER E- - - wwsLaw
069868_STRCO_202-365/1-164 =« «eeueeen - R- LPAWEVE - -WFGLQA

Q9XO0H3_THEMA_56-217/1-162 - -----~- - - - -
067346_AQUAE_62-226/1-165 - - - = - - = = - -
QOYARG_AERPE_61-239/1-179 - - - - - - - - - G WE
QIRSX7_DEIRA_B86-230/1-145 - ---------
P74553_SYNY3_49-193/1-145 -« - = ----
Y1372 _MYCBO_71-223/1-153 - - - ---=---
Y1171_MYCLE_83-234/1-152 -« -« ===« -
QIVKAG_DROME_9-162/1-154 = = === == = - -
QOBML4_DROME_208-377/1-170 - - - = ===« - - MavI KEEH
RHOM_DROME_144-300/1-157 - - - -« - ==« - - EAsTaLGS
QIWOF8_DROME_129-285/1-157 = = = == ==« =~ --HGV I GENE
ROM1_CAEEL_160-312/1-153 ---------- - - ERwI
RHBL2_HUMAN_114-269/1-156 - - - - = - - = - - - AFGIER

VMEIPAFNYLM
MELEAVEENG

GGVLWGVLPS
GSALWGLLPG
BE MPV LG- QCGGVSW
WPV LG- RCGGMSW
GFT TY- HENENEN B
FDFEG F--- Al YARN
Y---ALYTQN
Y- - - ALYSRE
-- - GH1HRER
F--- ALYRRF

RHBL1_HUMAN_239-396/1-158 - - - == -« - - PYKL LH. R- - - AVWLRF
ROM2_CAEEL_163-314/1-152 - = - =« =« - - - JATCR L- - - AVYQRE
QOU2V5_CAEEL_446-590/1-145 - - - -« -« - - - EFKWALV
Q9U253_CAEEL_579-725/1-147 - - - =« -« - - E IK FQsI I
Q97NE9_STRPN_52-195/1-144 - -« « v oo - .- GEGAsYL
Q9CJ36_LACLA_56-200/1-145 - -« - =uw- - Q1 GRMER
059166_PYRHO_45-184/1-140 - - -- - -« - - - ... lALI
Q9WZ53_THEMA_48-194/1-147 = = ==« == - - - -KPVTGVEEE

Q99TUS_STAAM_196-338/1-143 - - - -- - - - - - --- KMLGoER
024850_ACIAD_60-226/1-167 = = ==« - - - - - - FIEDKKALL E--MT1GINN
QIKFG2_BACHD_51-196/1-146 = - === -« -« - ANTQLVEERN ----SSNINV
P96617_BACSU_52-196/1-145 - - ---- - - - - --=--NSNI IM
QIXA09_STRCO_128-267/1-140 = = = ===« - - BN - - - - - RGNNEW
053632_MYCTU_70-209/1-140 - = - == == - -« - -- - DVRWVE ll E- - BAPA 1 SW
Consensus ----------~ --PXALLLLL XIIALNLLLG F---LPGIDN
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4.3bits.

Sequence logo
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Q9FRHB_ARATH_187-338/1-152
Q97KG5_CLOAB_183-326/1-144
QOFFX0_ARATH_225-370/1-146
YQGP_BACSU_216-358/1-143
QIKCZ8_BACHD_225-367/1-143
AARA_PROST_62-229/1-168
QOHEF8_NEUCR_275-420/1-146
Q9SH15_ARATH_109-274/1-166
QO95SRO_ARATH_100-246/1-147
Q9M348_ARATH_105-244/1-140
082756_ARATH_98-242/1-145
QILN72_ARATH_86-230/1-145
0OB1073_ARATH_149-321/1-173
Q43323_9POAL_108-253/1-146
QICAN1_ARATH_104-248/1-145
QIHBK7_HUMAN_99-250/1-152
RBD2_YEAST_47-198/1-152
RBD2_SCHPO_47-198/1-152
QIMI1B5_ARATH_45-204/1-160
Y3846_ARATH_58-216/1-159
Q9AQU7_ORYS)_85-239/1-155
QOHZC2_PSEAE_134-283/1-150
Q9CL10_PASMU_144-289/1-146
GLPG_HAEIN_44-188/1-145
QOKVP2_VIBCH_132-275/1-144
GLPG_ECOLI_129-273/1-145
QOPFK8_XYLFA_53-207/1-155
083947_TREPA_47-200/1-154
PCP1_YEAST_173-332/1-160
QOFZ81_ARATH_168-334/1-167
PARL_HUMAN_198-354/1-157
Q9A538_CAUCR_43-209/1-167
Q98ND6_RHILO_54-226/1-173
QOHS82_HALSA_132-304/1-173
029251_ARCFU_166-324/1-159
QOPEH4_XYLFA_68-227/1-160
Q9X72Z8_STRCO_83-240/1-158
069868_STRCO_202-365/1-164
QOXOH3_THEMA_56-217/1-162
067346_AQUAE_62-226/1-165
QOYARG_AERPE_61-239/1-179
QIRSX7_DEIRA_86-230/1-145
P74553_SYNY3_49-193/1-145
¥1372_MYCBO_71-223/1-153
Y1171_MYCLE_83-234/1-152
QIVKAG_DROME_9-162/1-154
Q9BML4_DROME_208-377/1-170 SEFPANDGAE
RHOM_DROME_144-300/1-157 - - - - DGSAFA
Q9WOF8_DROME_129-285/1-157 - - - - AMHGEE
ROM1_CAEEL_160-312/1-153

RHBL2_HUMAN_114-269/1-156 -------- _IE
RHBL1_HUMAN_239-396/1-158 - =------ LPA
ROM2_CAEEL_163-314/1-152 P

Q9U2VS5_CAEEL_446-590/1-145
Q9U2S3_CAEEL_579-725/1-147
Q97NE9_STRPN_52-195/1-144
Q9CJ36_LACLA_56-200/1-145
059166_PYRHO_45-184/1-140
QO9WZ53_THEMA_48-194/1-147
Q99TUS_STAAM_196-338/1-143
024850_ACIAD_60-226/1-167
QYKFG2_BACHD_51-196/1-146
P96617_BACSU_52-196/1-145
Q9XA09_STRCO_128-267/1-140
053632_MYCTU_70-209/1-140
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Table 7E. Sequence Alignments for the PFAM Seed

- - VEMGNAAH
--MAIANTAH
- - MSMANGAH

SAH
GWKFFBHAAH
---- VAWEAH
VvDGQ | AWEAH
----VAQLAH
----VANIAH
TLVMUEAWSAH
DGPGVAYLAH

DAGTVAYVMEH ¥

GSYG I AWWAH
GYGGVAWYAH
VSAGHAFWAH

- - - HEBEEAH
TAGAVSYVAH
KGPQVSY I AH
BRESVSY I AH

B DEBSVSHLAH

DGSPVSFAARH
SGPQPSFMAH
RIDKVMSMYGH

| GGLLGGTAM

Emen
I GGFMYGMIW
IGGFITEYLL

_____ S | Iéﬁffi FET C57T0rmrn

TWLLGRONE
EGRTIW
=EEICPVLG

IRIRFGIKP
GWY | SKAVE
waRN
VI¥GHEL IW
HGPFARWAG

HEEE

GYTVWFSCFD
BLTILRSYE

GYTMSPFSW
mEIGYYYRY
aK

|
GYAMLHAPR
BATYVYAPR

LGGFIAGLLL GFXLLRRPX

152
144
146
143
143
168
146
166
147
140
145
145
173
146

] 145

152
152
152
160

M 159

155
150
146

B 145

144
145
155
154
160

B 167

157
167
173
173
159
160
158
164
162
165
179
145
145
153
152
154

: 170

157
157

V 153

156
158
152
145
147
144
145
140
147
143
167
146

B 145

140
140



