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8) Hileman, R. E., E. A. Rice, R. E. Goodman and J. D. Astwood (2001). 
Bioinformatics evaluation of the Cry3Bbi protein produced in com event MON 863 
utilizing allergen, toxin and public domain protein databases. MSL-17140, an 
unpublished analysis prepared by Monsanto Company. 
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amino acid 

Translated sequences from EMBL database 
Toxin protein sequence database 
A computer operating system originally termed "UNiplexed 
Information and Computing Service" 
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1.0 Summary 

the FASTA program directly compares amino aci 
structure), the alignment data may be used to i 
and tertiary protein structure). Proteins that s 

Structural similarities between the 
sequences were examined. The e 
inspection of the alignment, the 

similarities to other known crystal (Cry) proteins found in Bacillus 
lated species, no additional significant structural similarities were 
family represents a diverse set of proteins derived from a common 
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2.0 Introduction 

Corn rootworm protected corn event MON 863 was desi 

n of the DNA sequence of the cry3Bbl coding region in corn 
3Bbl protein produced in corn event MON 863 confirmed these 

"fferences relative to the deduced amino acid sequence of the wild 
"lernan and Astwood, 2001)" 
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Table 1. Amino acid diversity of Cry3Bhl protein variants. 

Cry3Bb1 Allele 

B.t. strain EG11 098 Cry3Bb1.11 098 protein 

B.t. strain EG11231Cry3Bb1.11231 protein 

Corn event MON 863 Cry3Bb 1.11098 A2 
proteinb 

Corn event MON 853 Cry3Bb1.11231 A2 
roteinb 

• wild type Cry3Bbl protein corresponds to Accessio 
b Amino acid positions are shifted upwards of one 
introduction of an alanine at position 2. 

E317K 

E318K Q349R 

N314T E318K 
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The extent of sequence similarities between the Cry3Bb1 protein pro ent 
MON 863 and database sequences of allergens, gliadins, toxins an er prote· were 
assessed using the FASTA sequence alignment tool. Although th :ASO P am 
directly compares amino acid sequences (i.e. primary protein s ur~e· nment 
data may be used to infer higher order structure (i.e. second ld ~ otein 
structure). Proteins that share a high degree of similarity th gh~~ tire length are 
often homologous. Homologous proteins share second~ c a ommon three 
dimensional folds (Pearson, 1996). Homologous protei ly to share 
allergenic cross-reactive conformational and linear ep· lated proteins, 
however the degree of similarity between homologu s . The minimum 
requirement for allergenic cross-reactivity of cont e 1 pes may be at least 
50% identity across the full length of the protei berse, 2000). 

A second bioinformatics tool (IDENTITYS 
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This report describes the bioinformatics assessment of the Cry3Bbl p 

3.0 Purpose 

4.0 Methods 

4.1 
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publicly available list located on the Internet site, ftp:/lbiobase.dkJres 

4.2 

protein toxins, 
similarity to 
been annot e 
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states. Such substitutions are referred to 
change the structures, and by inference 

icted peptide to allergens (to assess 
performed an algorithm called 

t-.;r:r>..L.j~-,-,-,GENSEARCH) was used to identify 
'Bentities between the query sequence and 

Kn,~yqtitabase (ALLERGEN3). The algorithm was 
. This program compares the query sequence 

database using a sliding window of 8 amino 
tive to the preceding window. An epitope of 8 

the smallest typical allergenic epitope (Metcalfe et 

to allergens may still contain an immunologically relevant 
). IDENTITYSEARCH may be more accurate than PASTA 

• .u."'v • ., .. ,ologically relevant epitopes because it only requires that the 
amino acid residues) match. Matches (if found) are printed in 
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5.0 Results and Discussion 

Bioinfonnatic analyses were perfonned on the Cry3Bbl protein n 

Table 2. Best similarities observed to corn 'eve 
sequence from FAST A searches against allerg 
protein databases. 

Database 
ALLERGEN3 
TOXIN4b 

ALLPEPTIDESc 

A endix 
2 
4 
5 

# Hits 
6 

169 
267 

3Bb1.11098 protein 
and the ALLPEPTIDES 

E score 
3.8 

2.7 x 10-22B 
5.7 x 10-259 

% Identi 
23.6 
99.1 
99.1 

ence of Cyn d 1 (Accession No. S83343) corresponds to a fragment of the complete protein. 
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5.2 

entries. The first was to a hyp 
Caenorhabditis eZegans cos 
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alignment tool. Similarities identified were ranked according to their 

proteins 

6.0 Conclusions 
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1 MANPNNRSEH 

51 EDSSTEVLDN 

101 WPSDADPWKA 

151 SWKKTPLSLR 

201 QAANTHLLLL 

251 VGLNGLRGST 

301 LTRDIFTDPI 

351 GYFGKDSFNY 

401 VYRTIANTDV 

451 VSAQDSIDQL 

501 SVDFFNTIDA 

551 IAKFKVTLNS 

601 KDDDLTYQTF 

651 VQL 

Figure 1. The dedu 
MON 863. 

DTIKVTPNSE LQTNIlliQYPL 

STVKDAVGTG ISWGQILGV 

FMAQVEVLID 

SKRSQGRIRE 

KDAQVFGEEW YTDHCVNWYN 

YDAWVKFNRF RLYSKGVKTE 

FLLTTLQKYG GIEFHTRLRP 

WSGNYVETRP VQKLSFDGQK 

AAWPNGKVYL TYDSKRNNGH 

ECFLMQDRRG TIPFFTWTHR 

IEGPGFTGGN LLFLKESSNS 

LFVQNSNNDF LVIYINKTMN 

GAESFVSNEK IYIDKIEFIP 

the Cry3Bbl.ll098 protein produced in com event 
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en and gliadin sequence database (ALLERGEN3). 

Peanut 
Peanut 
Peanut 
Peanut 
Peanut 
Peanut 
Brazil nut 
Leaf mustard 
Rapeseed 
Rapeseed 
Bell pepper 
Papaya 
European hazelnut 
Carrot 
Carrot 
Carrot 
Carrot 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 
Soybean 

Allergen 
Actc 1 
Api 9 1 
Api 9 1.0201 
Api g2 
Api g3 
Api g4 
Api 9 5 

Cor a 1.0401 
Oauc 1 
Dau c 1/1 
Dau c 1.2 
Dau c 1.3 
Cim1 protein 
Gly m 1.0101 
Glym 1.0102 
Glym2 
Glym3 

Study No. 01-01-39-23 

- - - - -

Comment 
Actinldin, cysteine protease 
Similar to 17 kDa tree allergens 

Chlorophyll alb binding protein 
Profilin 

Vicilin, clone P17 
Vicllln, clone P41 b 
Conglutin 
Glycinin 
Glyclnln 
Profilin 

Soybean hull allergen, HPS 
Soybean hull allergen, HPS 
Hull allergen 
Profilin 
Upoxygenase 1 
Lipoxygenase 2 
Alpha of beta·conglyclnln 
A1aBx subunit of glyclnln 
A5A4B3 subunit of glycinin 
G1 subunit of glyclnln 
G2 subunit of glycinin 
G3 subunit of glycinin 

MSL-17140 

- - - -

Acc. No. 
P00785 
S63984 
CAA99992 
Z75662 
CAA99993 
AF129423 
P81943 
P43237 
P43238 
L77197 
AF093541 
AAD47382 
AA055587 
AAD56337 
AAD56719 
814765 
X54490 
P80207 
(Mensalve et .,., 1997) 

(Mensalve .,.,, 1997) 

(Jensen·Jarollm .1 a/., 1998) 

M15203 
AF136945 
004298 
Z84376 
. 361 

- - - - - - -
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Malus domestica 
Malus domestica 
Malus domestica 
Malus domestica 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Oryza sativa 
Persea americana 
Phaseolus vulgaris 
Phaseolus vulgaris 
Piper nigrum 

Appendix 1 

- -

Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Rice 
Avocado 
Kidney bean 
Kidney bean 
Pepper 

- - -

Hel a 1 
Hela2 
Horv 15 
Horv15 

Pera 1 
PR-l 
PR-2 
14 kDa 

Study No. 01-01-39-23 

- - -
CG4 beta-conglyclnin 
A3B4 subunit of glycinin 
Lectin Lel 
Kunltz trypsin Inhibitor, Kti-S 
Trypsin inhibitor, TI-a 
Trypsin inhibitor, Ti-b 
Profllin 
Profilin 
Trypsin/alpha amylase inhibitor 
Trypsin/alpha amylase Inhibitor 
Dimeric protein BDP 
2S albumin 
Vicilin-like protein 
Ole e 1 homolog 

Trypsin/alpha amylase inhibitor 
Trypsin/alpha amylase inhibitor 
Trypsin/alpha amylase Inhibitor 

Beta-expansin 2 
Beta-expansin 1 
Beta-expansin 3 
Endochitinase 
Pathogenesis-related protein 1 
Pathogenesis-related protein 2 

-

MSL-17140 

- - -

(Leitner at s/., 1998) 

-
439 
516 
285 
208 
217 
217 
133 
133 
146 
149 
20 
139 
593 
161 
159 
159 
159 
159 
160 
160 
160 
159 
245 
115 
263 
95 
166 
157 
160 
165 
166 
111 
109 
113 
157 
162 
160 
157 
192 

- - -



28 kDa (Leitner at ., . 1998) 23 
Pollen allergen-like protein 041043 258 

Pru ar 1 Bet y 1 homolog U93165 160 
Pru ar 3 Nonspecific lipid transfer protein P81651 91 
Pru ay 1 Bet y 1 homolog U66076 160 
Pru ay 2 Thaumatin homolog U32440 245 
Pru ay 4 Profilln AF129425 131 
Pru d 1 Lipid transfer protein 1 P82534 72 
Pru p 3 lipid transfer protein 1 P81402 91 
Ricc 1 28 albumin POl 089 258 
30 kDa allergen Fragment 838292 16 
8ec c 1 13.5 kDa asthma allergen. fragment 865604 26 

8eed storage protein P15322 127 
PC1246 145 
854101 145 
041277 145 
041278 145 
041279 145 
041280 145 
041281 145 
PC1247 145 
P15476 377 
AF036931 157 

Tri a 3 Z50867 118 
Triticum aestivum Wheat U91981 271 
Zea mays Maize Zeam 1 007154 191 
lea mays Maize Clone c13 P33050 170 
lea mays Maize 843334 104 
lea mays Maize 843335 438 
Zea mays Maize Zea m 14 P19656 120 

Glladlns (wheat) 
Triticum aestivum Wheat Alphaibeta gliadin MM1 
Triticum aestlvum Wheat Gliadin 
Triticum aestivum Wheat Alpha/beta gliadin (pw1215) 
Triticum aestlvum Wheat Alphalbeta gliadin (pw8233) 
Triticum aestlvum Wheat Alphaibeta gliadin 
Triticum aestivum Wheat Alpha gliadin 
Triticum aestivum Wheat Gamma gliadin 
Triticum aestivum Wheat Gamma gliadin 8-precursor 
Triticum aestivum Wheat pGliA-42 Alpha gliadin 
Triticum aestivum Wheat Clone pA212 Alpha/beta gliadin class A-II 
Triticum aestivum Wheat ClonepA42 Alphalbeta class A-V 
Triticum aestivum Wheat pW8142 Alpha/beta gliadin 
Triticum a€'stivum Wheat pW8233 Alpha/beta gliadin, class I 

Appendix 1 Study No_ 01-01-39-23 MSL-17140 
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Clone pA26 Alphalbeta gli~din, class A-I M11074 262 
Clone pA735 Alphalbeta gliadin, class A-IV M11075 297 
pA1235 Alphalbeta gliadin, class A-III M11076 282 
pB11-33 Gamma gliadin, class B-1 M11077 304 
pB312 Gamma gliadin, class B-1 M11336 323 

Gamma gliadin, class B-III M11335 244 
Gamma gliadin, variant M16064 327 
AI~halbeta gliadin M16496 296 

M25536 212 
M25537 213 
J02961 186 

Triticum aestivum Wheat X89825 138 
Triticum aestivum Wheat X89826 141 
Triticum aestivum Wheat X89827 140 

Food Alleq~ens • Animals 
Bos taurus Bovine B6 
Bos taurus Bovine Bosd 
Bos taurus Bovine Bosd6 
Bos taurus Bovine Bosd 8 
Bos taurus Bovine Bos d 8 
Bos taurus Bovine Bosd 8 
Bos taurus Bovine Bosd 8 
Bos taurus Bovine Bos d 8 
Charybdis feriatus Crab Cha f 1 
Chlamys nobilis Clam Chi n? 
Crassostrea virginica Eastern oyster 
Gadus callarias Baltic cod Gadc 1 
Gallus gallus Chicken Gal d 1 
Gallus gallus Chicken Gal d 2 
Gallus gallus Chicken Gai d 3 
Gallus gallus Chicken Gald4 
Gallus gallus Chicken Gald 5 
Gallus gallus Chicken 
Gallus gallus Chicken 
Gallus gallus Chicken 
Haliotis diversicolor Mollusk Hal d 1 
Metapenaeus ensis Shrimp Met e 1 
Panullrus stlmpsoni Lobster Pan s I 
Penaeus aztec us Shrimp Pen a 1 Tropomyosin (Daul 81 ai, 1993) 
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Agrostis alba 
Agrostis alba 
Agrostis alba 
Alnus glutinosa 
Alnus glutinosa 
Ambrosia artemisiifolia 
Ambrosia artemisiifolla 
Ambrosia artemlsllfolla 
Ambrosia artemisiifolia 
Ambrosia artemisiifolia 
Ambrosia artemisiifolia 
Ambrosia artemislifolla 
Ambrosia artemlsiifolla 
Ambrosia artemisiifolia 
Ambrosia artemisiifolla 
Ambrosia artemisiifolia 
Ambrosia trifida 
Ambrosia psllostachya 
Ambrosia pSilostachya 
Ambrosia psilostachya 
Ambrosia psilostachya 
Ambrosia psiiostachya 
Anthoxanthum odoratum 
Anthoxanthum odoratum 
Anthoxanthum odoratum 
Arabidopsis thaliana 
Arabidopsls !hallana 
Arabidopsis !hal ian a 
Arabldopsls !hallana 
Artemisia vulgaris 
Betula pendula 
Betula pendula 
Betula pendula 
Betula pendula 
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n 
Be~ 
Bent gr. 
Alder 
Alder 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Short ragweed 
Giant ragweed 
Western ragweed 
Western ragweed 
Western ragweed 
Western ragweed 
Western ragweed 
Sweet vemal grass 
Sweet vernal grass 
Sweet vernal grass 
Mouse-ear cress 
Mouse-ear cress 
Mouse-ear cress 
Mouse-ear cress 
Mugwort 
European White Birch 
European White Birch 
European White Birch 
European White Birch 

Perv 1 
Sal s 1 
Sal s 1 
Tur c 1 
Turc 1 
Tur c 1 
Tur c 1 
Turc 1 
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Tropomyosin 
Parvalbumin beta 1 
Parvalbumin beta 2 
Tropomyosin, peptide K20 
Tropomyosin, peptide K24 
Tropomyosin, peptide K19 
Tropomyosin, peptide K21 
Trooomvosln, peptides MT17, MT15, K23 

Form 1, fragment 
Form 1, fragmeQt 
Form 2, fragment 

- -
MSL-17140 

- -

AAG08988 
091482 
091483 
(Ishikawa et s/., 1998) 

(Ishikawa et 81. 1998) 

(Ishikawa et 8/, 1998) 

(Ishikawa Bt sl., 199B) 

(Ishikawa Bt al., 199B) 

- - 'l1li 

174 
109 
108 
21 
27 
21 
29 
40 

IiII - - -
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European White Birch 
European White Birch 

uropean White Birch 
pean White Birch 

-

Study No. 01-01-39-23 

- - -

Clone 2230 

Clone 
Clone 22 
Clone 2227 
Clone 2229 
Clone 2301 
Profilln 
Fragment 

-

Calcium binding protein 
Calcium binding protein 

lsoflavone reductase homolog 
Isoflavone reductase homolog 
Polien allergen group I 
Pollen allergen group II 
Pollen allergen group II 
Pollen allergen group II 
Calcium binding protein 
Polien allergen group II 

-

MSL-17140 

- - - -
159 
159 
159 
159 
159 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
133 
51 

205 
85 
85 

300 
194 

- - -



- - - - - -

Clone 4 

Car b 1 
Car b 1 
Car b 1.0103 
Car b 1.0104 
Car b 1.0105 
Carb 1.0106 
Car b 1.0107 
Car b 1.0108 
Carb 1.0301 

ar b 1.0302 
1 

Cora .. 
Cor a 1.02; 
Cor a 1.0301 
Cry j 1 
Cry j 1 
Cry j 2 
Cry j 2 
Cs-EXP1 
Cs-EXP2 
Cupa 1 
Cup s 1 
Cup s 1 
Cups 1 
Cups 1 
Cup s 1 
B1 
B2 
B4 
Cynd 1 
Cyn d 1 
Cynd7 
Cyn d 12 
Oaeg 1 
Oaeg 2 

Study No. 01-01-39-23 
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Pollen allergen group II 
Chitin-binding allergen, fragments 
Isoform 1, Bet v 1 homolog 
Isoform 2, Bet v 1 homolog 
Clone 380 
Clone 383 
Clone 372 
Clone 541 
Clone 385 
Clone 295 
Clone 563 
Clone 2237 
Bet v 1 homolog, fragment 
Chitinase 1 b 
Bet v 1 homolog 

Expansin Sl 
Expansln S2 
Clone LUZ99.ARI4.1 
Clone 23 
Clone 18 
Clone 16 
Clone 15 
Clone 13 
B1 clone 
B2elone 
B4clone 
Fragment 
Clone 1401 and COl 
Calcium binding protein 
Profliln 1 
AgOgl, fragment 
Similar to Lol p 1, fragment 

MSL-17140 

........... - - -

80 
91 
159 
159 
160 
160 
160 
160 
160 
160 
161 
161 
24 

316 
96 

375 
357 
160 
160 
160 
160 
160 
160 
160 
374 
374 
514 
514 
250 
258 
264 
280 
280 
278 
278 
279 
71 

247 

- _ ._._ .. - -



- - - - - - - - - - - - - - - - - - - - -
Dacg3 Fragment P93124 96 
Dacg3 Fragment A60359 28 
Dac g 5a Fragment 10 
Dac g 5b Fragment 10 
Fes e 1 Fragment 35 
Fes e 1 Type A, fragment 17 
Fes e 1 Type B, fragment 20 
Hoi I 1.0101 265 
Hoi I 1.0102 248 
Hol15 Group V allergen 264 
Hoi I 5.02 Group V allergen 240 
30kDa Fragment 20 

Pollen allergen 313 
367 
367 
363 
225 
165 
280 
279 
76 

Red cedar 76 
privet 145 
privet 145 
Perennial ryegrass 308 
Perennial ryegrass 20 
Perennial ryegrass Lol p 1 263 
Perennial ryegrass Lol p 1 263 
Perennial ryegrass Lol p 1.0102 252 
Perennial ryegrass Lol p 1.0101 263 
Perennial ryegrass Lol p2 88 
Perennial ryegrass Lol p2 88 
Perennial ryegrass Lol p 2-A 97 
Perennial ryegrass Lol p3 97 
Perennial ryegrass Lol p4 14 
Perennial ryegrass Lol p5A 308 
Perennial ryegrass Lol p 5B 339 
Perennial ryegrass Lol pXI 134 

Mera 1 Profilin 133 
Olive tree Ole e 1.0102 
Olive tree Ole e 1.0103 
Olive tree Ole e 1.05 
Olive tree Ole e 1 
Olive tree Ole e 1 Fragment 
Olive tree Ole e2 Profilin 1 

Study No. 01-01-39-23 MSL-17140 
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Compositae weed 

Canary grass 
Canary grass 
Canary grass 
Canary grass 
Canary grass 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 
Common timothy 

- - -

0lee2 
Olee 2 
0le3 
0le16 
0le17 
0le19 
Olele 
0le20 
0le26 
0le33/0le37 
0le3e 

- -

Profilin 2 
Profilin3 
Calcium-binding allergen 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Fragment 
Superoxide dismutase, fragment 

Clone 10022 
Clone 10027 
Clone 10029 
Clone 10030 
Group 5 
Group 5 
Group 5 
Group 5 
Group 5 
Isovariant 711113 
Isovariant 618118 
Similar to Poa P9/Phi p 6 

Similar to Poa p 9/Phl P 6 
Similar to Poa p 9/Phl P 7 

MSL-17140 

- - - -

024170 
024171 
AF015810 
153806 
E53806 
F53806 
C53806 
A38968 
G53806 
D53806 
A53806 
853806 
H53806 
P80741 
P80740 
024172 
P81430 
P43217 
040905 
P55958 
(Gupta st s/" 1996) 

A53252 
041260 
P56164 
P56165 
P56166 
P56167 
Z27090 
X78813 

- - - - - - -



- - - - - - - - - - - - - - - - - - - - -
Phi p6 Isolate c223 Y16955 138 
Phi p6 Isolate c142 Y16956 138 
Phi P 11 Profilin P35079 131 
Phi P 13 Polygalacturonase AJ238848 394 
PRE29 AF049068 293 
Poa p 9 Clone 31 C39098 373 
Poa p 9 Clone 41 A39098 333 
Poap9 KBG60 P22286 307 
Poap9 Clone 60 B39098 307 
Poa p9 Clone 7.2 A60373 \131 
Pyrc 1 Bet v 1 homolog AF057030 ,'159 
Pyrc4 Profilln AF129424 131 

yr c 5 Isoflavone reductase AF071477 308 
a 1 Bet v 1 homolog, fragment 053288 '24 

Isoform 1 S43242 145 
Isoform 2 S43243 145 
Isoform 3 S43244 145 

Aero-Aller ens - Fun 

Altemaria alternata Mold U62097 
Alternaria altemata Mold a U82633 
Alternaria altemata Mold Alta U87807 
Altemarla alternata Mold Alta3 UB7B08 
Altemaria alternata Mold Alta 4 XB4217 
Altemaria alternata Mold Alta6 X78222 
Altemaria alternata Mold Alta 7 X78225 
Alternaria alternata Mold Alta 10 P42041 
Alternaria alternata Mold Alt a 11 (Breitenbach ef a/. 1997) 

Alternaria alternata Mold Alta 12 P49148 
Aspergillus flavls Mold Asp fl13 
Aspergillus fumigatus Mold Asp f 1 
Aspergillus fumlgatus Mold Asp f 1 
Aspergillus fumigatus Mold Asp f 1 
Aspergillus fumigatus Mold Aspf2 
Aspergillus fumigatus Mold Aspf3 
Aspergillus fumigatus Mold Aspf4 
Aspergillus fumigatus Mold Aspf 5 
Aspergillus fumlgatus Mold Aspf 6 
Aspergillus fumigatus Mold Aspf7 
Aspergillus fumigatus Mold Aspf 8 Ribosomal protein P2 
Aspergillus fumlgatus Mold Aspf9 
Aspergillus fumigatus Mold Asp f 10 Aspartic protease 
Aspergillus fumigatus Mold Asp f 12 Heat shock protein hsp1 
Aspergillus fumlgatus Mold Asp f 13 Alkaline serine protease 

Appendix 1 Study No. 01-01-39-23 MSL-17140 
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Penicillium notatum 
Trichophyton rubrum 
Trichophyton rub rum 
Trichophyton tonsurans 

Appendix 1 

- -

Shaggy cap 
Shaggy cap 
Shaggy cap 
Shaggy cap 
Shaggy cap 

Mold 
Mold 
Mold 
Mold 
Mold 
Mold 
Mold 
Mold 
Mold 
Mold 
Mold 

Asp f 17 
Asp n? 
Asp n 14 
Asp 013 
Asp 0 21 
Can a 1 

Pen n 18 
68kDa 
Penc 1 
Penc2 
Pen 018 
28kDa 
Pen n 18 
Pen n 20 
Tri r 2 
Tri r4 
Tri t 4 

Study No. 01-01-39-23 
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Xylanase 
Beta-xylosidase . 
Alkaline serine protease 
TAKA-amylase A 
Alcohol dehydrogenase 
Enolase 1 
Peroxisomal membrane protein A 
Peroxisomal membrane protein B 
Aldehyde dehyrogenase 
60S ribosomal protein P2 
60S ribosomal protein P2 
Heat shock protein hsp70 
YCP4 protein 
Enolase 
60S ribosomal protein P1 
Leucine zipper protein 

hioredoxln 

Vacuolar serine protease 

Alkaline serine protease 
Alkaline serine protease 
34 kDa, similar to vacuolar serine protease 
Peptide PN3, PN4 
32 kDa, similar to vacuolar serine protease 
68 kDa, N-acetyl glucosamlnldase 
Serine protease 
Serine protease 
83 kD hvpersensitivitv protein 

MSL-17140 
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Mus musculus 
Mus musculus 
Mus musculus 
Rattus norvegicus 
Rattus norveaicus 

-

Aero-Alleraens - Insects 

Blattella germanica 
Blattella germanica 
Blattella germanica 
Blattella germanica 
Blattella germanica 
Chironomus thummi thummi 
Chironomus thumml thummi 
Chironomus thummi thumml 
Chironomus thummi thumml 
Chironomus thummi thummi 
Chironomus thumml thummi 
Chlronomus thummi thummi 
Chironomus thumml thummi 
Chlronomus thummi thumml 
Chironomus thumml thummi 
Chironomus thummi thumml 
Periplaneta americana 

Appendix 1 

-

Mouse 
Mouse 
Mouse 
Mouse 
Mouse 
Rat 
Rat 

-

German cockroach 
German cockroach 
German cockroach 
German cockroach 
German cockroach 
Midge 
Midge 
Midge 
Midge 
Midge 
Midge 
Midge 
Midge 
Midge 
Midge 
Midge 
American cockroach 

- -

81a 9 1.0101 
Bla 9 1.02 
81ag2 
Blag4 
81ag5 
Chi t 1.01 
Chi t 1.02 
Chlt2.0101 
Chit3 
Chit4 
Chit5 
Chi t6.01 
Chi t6.02 
Chit7 
Chlt8 
Chi t 9 
Pera 1.0101 

Study No. 01-01-39-23 
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Albumin, salivary gland allergen 
Lipocalin 
Lipocalin 
EF-hand calcium binding protein 
Clones pPOT, pPOT10.2 
Lipocalin 
Lipocalin 
Lipocalin 

Chain 1 precursor A 
Chain 1 precursor 8 
Chain 1 short form 
Chain 1 long form 
Chain 2 
Chain 2 short· form 

Aspartyl proteas 
Calycin 
Glutathione S-aryltrans 
Globin component III 
Globin component IV 
Globin component I 
Globin component II beta 
Globin component I II-A 
Globin component VI 
Globin component VII-A 
Globin component IX 
Globin component VII-8 
Globin component VIII 
Globin component X 

-

MSL-17140 

-
S72946 
018873 
018874 
028050 
L42867 
P81216 
P81217 
095182 
P30438 
JC1136 
JC1126 
856413 
A56413 
M77341 
JCl127 
P30439 
AF008595 
M27068 
M16355 
M16356 
M16358 
M16360 
P02767 
J00737 

- - -
265 
174 
180 
101 
172 
29 
19 

187 
92 
92 
88 
88 
92 
109 
107 
88 
93 
184 
180 
180 
178 
180 
147 
177 

- - -



American cockroach Per a 1.0102 Cr-PII U78970 228 
American cockroach Pera1.0103 Cr-PII U69957 395 
American cockroach Per a 1.0104 Cr-PII U69261 274 

rlcan cockroach Per a 1.02 Cr-PII U69260 446 
Per a 3.01 Cr-PI, clone C12 L40818 685 
Per a 3.0201 Cr-PI, clone C20 L40820 631 
Per a 3.0202 Cr-PI L40819 470 
Per a 3.0203 Cr-PI, clone C28 L40821 393 
Pera 7 Tro~m~osin Y14854 284 

Acarus sire Mit 'J? Partial sequence 
Blomla tropical is Mite 

~ ,5 Blomia tropicalis Mite Bt11a 
Blomia tropical is Mite Partial sequence 
Blomla troplcalls Mite .Q~13 Fatty-acid binding protein, Bt6 
Dermatoph. farinae House dust mite er t-:L... Thiol protease 
Dermatoph. farlnae House dust mite 
Dermatoph. farinae House dust mite 
Dermatoph. farlnae House dust mite ~ 
Dermatoph. farinae House dust mite De 
Dermatoph. farinae House dust mite Derl 
Dermatoph. farinae House dust mite Derf 3 
Dermatoph. farinae House dust mite Derf3 
Dermatoph. farinae House dust mite Derf 6 
Dermatoph. farinae House dust mite Derf7 
Dermatoph. larlnae House dust mite Derl10 
Dermatoph. farinae House dust mite Derl14 
Dermatoph. farinae House dust mite MAG 
Dermatoph. farinae House dust mite MAG29 Heat shock prote 
Dermatoph. microceras House dust mite Derm 1 Fragment 
Dermatoph. pteronyssinus House dust mite Der p 1 Cysteine protease, group' 
Dermatoph. pteronysslnus House dust mite Der p 1 Preproenzyme, complete se 
Dermatoph. pteronysslnus House dust mite Derp 1 Cysteine protease 
Dermatoph. pteronyssinus House dust mite Der p 1 Cysteine protease, fragment 
Dermatoph. pleronysslnus House dust mite Der p 1 Cysteine protease, fragment 
Dermatoph. pleronysslnus House dust mite Der p 1 Cysteine protease 
Dermatoph. pleronyssinus House dust mite Derp2 
Dermatoph. pteronyssinus House dust mite Derp3 Prepro-zymogen, complete 
Dermatoph. pteronyssinus House dust mite Derp3 Group III allergen 
Dermatoph. pteronysslnus House dust mite Derp4 Alpha amylase 
Dermaloph. pteronysslnus House dust mile Derp 5 
Dermatoph. pteronyssinus House dust mite Derp6 Trypsin lamily protease, chymotrypsin 
Dermatoph. pleronyssinus House dust mite Derp7 Complete sequence 
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Venom & Sallvar 

Aedes aegypti 
Aedes aegypti 
Aedes aegypti 
Anopheles gambiae 
Apis mellifera 
Apis mellifera 
Apis mellifera 
Ctenocephalides fells 
Ctenocephalides felis 
Dolichovespula arena ria 
Dollchovespula maculata 
Dolidlovespula maculata 
Dolichovespula maculata 
Dolichovespula maculata 
Dolichovespula maculata 
Myrmecia pilosula 
Myrmecia pilosula 
Myrmecla pilosula 
Polistes annularis 
Polistes dominulus 
Polistes exclamans 
Polistes fuscatus 
Solenopsis gemlnata 
Solenopsls geminata 
Solenopsis invlcta 
Solenopsls Invieta 
Solenopsis invicla 
Solenopsis invicla 

Appendix 1 
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Yellowfever mosquito 
Yellowfever mosquito 
Yellowfever mosquito 
African malaria mosquito 
Honeybee 
Honeybee 
Honeybee 
Cat flea 
Cat flea 
Yellow hornet 
Whiteface hornet 
Whiteface hornet 
Whiteface hornet 
Whiteface hornet 
Whiteface hornet 
Bulldog ant 
Bulldog ant 
Bulldog ant 
Paper wasp 
Paper wasp 
Paper wasp 
Paper wasp 

Red fire ant 
Red fire ant 
Red fire ant 
Red fire ant 

- -
Derp 8 
Derp 9 
Der p 10 
Der p 10 
Der p 10 
Eurm 1 
Eur m 3.0101 
Eurm4 
Eurm 14 
Glyd 2 
Glyd 2.02 
Lepd 1.0102 

pd 1.02 

Api 
Apim3 
Cte f 1 
Cte f 2 
Dola5 
Dol m 1.01 
Dol m 1.02 
Dol m2 
Dol m 5.01 
Dol m 5 .02 
Myr p 1 
Myr pI 
Myrp2 
Pol a5 
Pold5 
Pol e 5 
Pol f 5 
Sol g 4.01 
Sol g 4.02 
801 I 2 
801 i 3 
Sol13 
Sol i 4 

Study No. 01-01-39-23 
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Glutathione S-transferase 
Collagenolytic serine protease 
Tropomyosin 
Tropomyosin 
Tropomyosin 
Group I, cysteine protease 
Trypsin family protease 
Alpha amylase 
Apolipophlrln-like protein 

Isoform 

Venom allergen 5 
Venom allergen 5 
Venom allergen 5 
Venom allergen 5 

-

Phospholipase, Venom allergen 2 
Venom allergen 3 
Venom allergen 3 
Venom allergen 4 

MSL-17140 

-
S75286 
AAB50781 
018416 
016188 
AF016278 
X60073 
AF047615 
AF144061 
AF149827 
CAB59976 
CAB76459 
X89014 
866499 
Y12690 

- - -
219 
18 

284 
284 
284 
211 
261 
521 
1668 
128 
125 
141 
141 
141 

- - -



Sol r2 Phospholipase, fragment E60727 20 
Sol r3 Venom allergen 3, fragment P35779 20 
Vesp c 5.01 Antigen 5 G44583 202 
Vesp c 5.02 Antigen 5 H44583 202 
Vesp m 5 Venom allergen 5 P81657 202 
Vesf5 Venom allergen 5 A44583 204 
Vesg5 Venom allergen 5 B44583 204 
Ves m 1 Phospholipase A 1 A44564 300 
Vesm5 Venom allergen 5 P35760 204 
Vesp5 Venom allergen 5 C44583 204 
Vess 5 Venom allergen 5 D44583 205 
Ves vi 5 E44583 206 

Phospholipase AI L43561 336 
Hyaluronoglucosaminidase P49370 331 

!il E ~~- ~~ .. ~~ Venom allergen 5 M98858 227 

" .()..r.. "' Others' Contact Allergens 

Hevea brasiliensis Para rubber tree AJ223038 388 
Hevea brasiliensis Para rubber tree P15252 137 
Hevea brasiliensis Para rubber tree S65077 374 
Hevea brasiliensis Para rubber tree AAB33777 15 
Hevea brasiliensis Para rubber tree AAB33778 18 
Hevea brasiliensis Para rubber tree AAB33779 15 
Hevea brasiliensis Para rubber tree U42640 151 
Hevea brasiliensis Para rubbertree P02877 204 
Hevea brasiiiensis Para rubber tree AJ223039 388 
Hevea brasiiiensis Para rubber tree U80598 388 
Hevea brasiliensis Para rubber tree Y15042 131 
Hevea brasiliensis Para rubber tree CAC00532 445 
Hevea brasiliensis Para rubber tree C00533 445 
Hevea brasiliensis Para rubber tree 148 205 

others· Nematodes & Worms 

Acanthamoeba castellanii profilin ia Actin-binding protein 
Ancylostoma caninum dog hookworm Aspartic proteinase 
Anglostoma duodenale Hookworm Ancylostoma secreted protein 1 
Anisakis simplex AnsI Excretory gland allergen 
Ascaridia gal Ii AGI Fatty acid binding protein 
Ascaris lumbricoides Common roundworm ABA-l ABA-1d1 
Ascaris lumbricoldes Common roundworm ABA-l ABA-ldr1 
Ascaris lumbrlcoldes Common roundworm ABA-1 ABA-ld2 
Ascaris lumbricoides Common roundworm ABA· 1 ABA-1dr2 
Ascaris iumbricoides Common roundworm ABA-l ABA-1d3 
Ascaris iumbricoldes Common roundworm ABA-l ABA-ldr3 
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Ascaris suum 
Ascaris suum 
Brugla malayi 
Dictyocaulus vivipauraus 
Toxocara canis 
Dirofilaria immitis 
Loa loa 
Meloidogyne incognita 
Necator american us 
Onchocerca volvulus 
Stronav1oides stercoralls 

Appendix 1 

- - -
Common roundworm 
Common roundworm 
Common roundworm 

.ommon roundworm 

- -
ABA· l 
ABA· l 
ABA· l 
ABA· l 
ABA·l 
ABA·l 
ABA·1 
ABA·l 
ABA'l 
ABA·l 

Study No. 01-01-39-23 

- -
ABA·1rl 
ABA·lr2 
ABA·1r4 
ABA·1r6 
Fragment 
Fragment 

-

Fatly acid binding protein 

Fragment 
Fatty acid binding protein 
Vespid allergen antigen homolog 
ABA·l 
ABA'l homolog 
Venom allergen 5·lIke protein 
15kDa ladder antigen 
Secreted protein 
Ancylostoma secreted protein 1 
Vespid allergen antigen homolog 

Ivaroteln hamal 

-

MSL-17140 

-
U86091 
U86092 
U86094 
U86096 
B37188 
A48576 
AF051702 
006811 
A37188 
L03211 
AF042088 
024702 
B49139 
AFOOll00 
U03103 
AF013289 
AF079521 
AF042087 
AF035658 

- - -
134 
134 
133 
133 
41 

395 
1095 
395 
41 

395 
220 
1557 
36 

221 
588 
231 
424 
220 
95 

- - -
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sequence similarity alignments of corn 
-,~1098 protein with allergens and 

15:14 

TO: allergen3.'" * Size: 2 

Databases 
130ct2000 

Scoring matrix: GenRunData:blosumSO.c 
Variable pamfactor used 
Gap creation penalty: 12 
Gap extension penalty: 2 

Histogram Key: 
Each histogram symbol represents 2 
z-scores computed from opt scores 

z-score obs 
(=1 

< 20 1 
22 a 
24 a 
26 a 
28 0 
30 5 
32 3 
34 14 
36 18 
38 55 
40 21 
42 35 
44 51 
46 49 
48 80 
50 46 
52 49 
54 35 
56 39 
58 28 
60 24 
62 25 
64 22 
66 20 
68 7 
70 9 
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exp 
( '1 

0:= 
0, 
0, 
0: 
0: 
1· 'IIt== 
4:=* 

10,===='== 
20,=========' 
32:===============*============ 
45, =========== 
55:================== 
61'========================== 
62:========================= 
59:============================='========== 
54,======================= 
47:======================='= 
41,================== 
34:================'=== 
28,=============' 
23:=======c:;;;:;;;=* 
18 , ========'==== 
14,======'==== 
11-::;::;=.",,"'="'·= 

9.====* 
7:===*= 
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72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 

9 
3 
4 
2 
3 
a 

o 
o 
a 
a 
a 
a 
a 
a 
o 
a 
o 
a 
a 

5:==*== 
4:=* 
3 : ;;:* 
3,=* 
2:*= 
2,* 
1: '* 
1:* 
1: * 
1:* 
0, 
A, 
A, 
0: 
0, 
A, 
A, 
A, 
0: 
0: 
A, 
0, 
0, 
0: 
0 : 

opt. threshold: 26, opt. width: 16, reg.-scaled 

MON863.pep 
AL:S83343 

initl initn 

62 62 

48 48 

32 

LOCUS 583343_1 
DEFINI~ION Cyn d l=major 

major allergen; This sequence comes from 
Protein sequence is in conflict with the 
translation; mismatch(45[G->Rl1 . 

MSL-17140 

opt 

70 

66 

62 

61 

- - - - - -

'-sc E(658) .. 

85.7 3,8 

85.0 4 .1 

80 . • 7,4 

80 , 4 7,5 

79,6 8,2 

8.4 

- - - - -
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S83343 

MON863.pep 

S83343 

MON863.pep 
AL:P02229 

z-score: 85.7 E(): 3 . 8 
in 55 aa overlap 

570 580 590 
LLQRYRVRIRYASTTNLRLFVQNSNNDFLVI 

II: :1 I I:: : ::::: 11 
RVKCKYPSGTKITFHIEKGSNDHYLA 

AO 150 160 

ID GLB3_CHITH STANDARD; PRT; 
AC P02229; 
DT 21-JUL-1986 (REL. 01, CREATED) 
DT 01-OCT-1989 (REL . 12, LAST SEQUENCE UPDA~'E) 
DT 01-0CT-1996 (REL. 34, LAST ANNOTATION UPDATE) 
DE GLOBIN CTT-III PRECURSOR (ERYTHROCRUORIN III) . 

SCORES Init1: 48 Initn: 48 Opt : 66 z-score: 85 . 0 E(): 
Smith-Waterman score : 66; 35 . 1% identity in 37 aa overlap 

460 470 480 490 500 510 
MON863 . pep DSIDQLPPETTDEPLEKAYSHQLNYAECFLMQDRRGTIPFFTWTHRSVDFFNTIDAEKIT 

::: :11 II ::1 I II: I I 
P02229 VKGDPVGILYAVFKADPSlMAKFTQFAGKDLESIKGTAPFElHANRIVGFFSKI----IG 

40 50 60 70 80 

520 530 540 550 560 570 
MON863 . pep QLPVVKAYALSSGASIIEQPGFTGGNLLFLKESSNSIAKFKVTLNSAALLQRYRVRIRYA 

: I I :: I 
P02229 ELPNIEADVNTFVASHKPRGVTHDQLNNFRAGFVSYMKAHTDFAGAEAAWGATLDTFFGM 

MONB63 . pep 
AL:U42640 

LOCUS 
DEFINITION 
DATE 
ACCESSION 
NID 
ORGANISM 

90 100 110 120 130 140 

HBU42640_1 
Hevea brasiliensis latex allergen Hev b 5 mRNA, complete cds . 
1l-OCT-1996 
U42640 
g1480456 
Hevea brasiliensis 

SCORES Init1 : 32 Initn: 32 Opt: 62 z-score: 80.4 E(l : 7.4 

Appendix 2 Study No. 01-01-39-23 

- - - - - - - -
smith-Waterman score: 62; 30.9% identity in 55 aa overlap 

10 20 30 
MON863.pep MANPNNRSEHDTIKVTPNSELQTNHNQYPLADNPNST 

11::1 :11::1 I I I I :: 
U42640 SAATALPKNETPEVTKAEETKTEEPAAPPASEQETADATPEKEEPTAAPAEPEAPAPET-

10 20 30 40 50 60 

40 50 60 70 80 90 
MON863.pep LEELNYKEFLRMTEDSSTEVLDNSTVKDAVGTGISVVGQILGVVGVPFAGALTSFYQSFL 

I:: I :: II: : I : 1::1 
U42640 -EKAEEVEKIEKTEEPAPEA-DQTTPEEKPAEPEPVAEEEPKHETKETETEAPAAPAEGE 

70 80 90 100 110 120 

MON863.pep 
AL:P14004 

STANDARD; PRT; 132 AA. 

13, CREATED) 
33, LAST SEQUENCE UPDATE) 
35, LAST ANNOTATION UPDATE) 
P 5 (DER P V) (IGE-BINDING ALLERGEN) . 

31 Opt: 61 z-score: 80.4 E(): 7.5 
25 . 9% identity in 58 aa overlap 

70 80 90 100 110 
ISVVGOILGVVGVPFAGALTSFYQSFLNTIWPSDADPWKAFMAQVEVL 

: : I : : I:: I I ::: : : I 
MKFI IAFFVATLAVMTVSGEDKKHDYQNEFDFL 

P14004 

MON863 . pep 
AL:C53B06 

F1;C53806 - major allergen OLEic - co 
C;Species: Olea europea (cornman olive) 
C;Date: 01-Dec-1995 #sequence_revision 
C;Accession: C53B06 

150 

R;Villalba, M. ; Batanero, Eo; Monsalve, R. I.; 
Lahoz, 
C.; Rodriguez, R .... 

SCORES Init1: 30 Initn: 30 Opt: 61 

10 20 30 

160 170 

Smith-Waterman score : 61; 26.0% identity in 73 aa 

MSL-17140 
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MON863.pep 

C53806 

MON863.pep 

MON863.pep 
AL:AJ223327 

LOCUS 
DEFINITION 
DATE 
ACCESSION 
NID 
ORGANISM 

560 

AFAJ3327_1 
Aspergillus 
27-FEB-1998 
AJ223327 
g2879889 

470 480 490 500 
PETTDEPLEKAYSHQLNYAECFLMQDRR---GTIPFFTWTHRS 

I : :: I I ::: I I I I :: I 

Aspergillus fumigatus . . . 

SCORES InitI: 30 Initn: 30 Opt: 66 z-score: 79.4 
Smith-Waterman score: 56; 32.3% identity in 55 aa overlap 

MON863.pep 

AJ223327 

MON863.pep 

AJ223327 

MON853 .pep 

AJ223327 

320 330 340 350 360 370 
LQKYGPTPLSIENSIRKPIILPDYLQGIEl'lITRLRPGYl'GK-DSl'NYWSGNYVIlTJl.PSIGS 

I ::: : 111 1 I: : I I : II : 
AAPGTGVVSSIVLESDDLDEVDWEVLGGDTTQVQTNYFGKGDTTTYDRGTYVPVATPQET 

110 120 130 140 150 150 

380 390 400 410 420 430 
SKTITSPFYGDKSTEPVQKLSFDGQKVYRTIANTDVAAWPNGKVYLGVTKVDFSQYDDQK 
: I I I I I : II I II:: : I : 

FHTYTIDWTKDAVT-----WSIDGA-VVRTLTYNDAKGGTRFPQTPMRLRLGSWAGGDPS 
170 180 190 200 210 220 

440 450 460 470 480 490 
NETSTQTYDSKRNNGHVSAQDSIDQLPPETTDEPLEKAYSHQLNYAECFLMQDRRGTIPF 

NPKGTIEWAGGLTDYSAGPYTMYVKSVRIENANPAESYTYSDNSGSWQSIKFDGSVDISS 
230 240 250 260 270 280 

Appendix 2 Study No. 01-01-39-23 

- - - - - - -

Distributed over 1 thread. 
Start time: Wed Feb 14 15:14: 53 2001 

Completion time: ~led Feb 14 15: 14: 59 2001 

CPU time used: 
Database scan, 0:00:00.4 

! Post-scan processing: 0:00:00.3 
Total CPU time: 0:00:00.8 

Output File : MON853.allergen3 

MSL-17140 
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Product Safety Center 

Appendix 3. Search for immunologically relevant sequences. 

allergensearch -INfile1=MON863.pep -INF 
OUTfile=MON863_allergen3.allergensearch 

Query sequence(s): MON863.pep 
Search sequence(s): allergen3:** 

Window size: 8 

no sequences found 

MON863_allergen3.allergensearc 41 15:16:15 2001 
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LOCUS 
DEFINITION 

""T£ 
ACCESS!CIN 

SCORES 
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1111111111111111111,'11,11111111111111111111'111111111111 
SKov)(TE:LTROIP"I'OPIFTLN"LOIi:YGPTPSSIENSIRKPHLFDYLRGIE:FHTRLRftGVS 

310 320 130 3(0 350 360 

360 370 390 190 400 HO 
OJo:DSFN"YWSaUVVETRPSIOSSltTI'tSPrYGOKSTEP\1OII:LSf'OOQKVYRTI1.lfrOVMW 

111111111111111111111' 11111111111 II 111111111111111111.11, 
OXOSFNYWSON'iVETRPSIGSNOTITS(>P'YODKSIEPIQI(LSFOOQICV'lRTIJl.HI'OIMP' 

370 300 390 400 4.10 420 

LOCUS B'l'C-'.tI!_l 
DEP'INITION S.cl.11ua thurl.~l.en.l.s cryIIIB gen 
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Cr,\cC ... 10n n022a 
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11111111111111111111111 1111111111111,1111,1, 111·1111111111 
QVEVt.IDJ:KIIEYA.XSXALAELQQLQNtn'EDYVNALOSWICKAPVNLRSRRSQORIR2LFS 
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QAESKFIlN£MPSFAVSKFKVt.FLPTYAQAAJrfTHLLLLKMQYFCESWGYSSEOIA£FYQR 

no 200 210 220 210 2(0 

26. 27. >8. 29. 
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DT 01-0C'l'-1996 (REt. . J'. LAS'!' ANOOl'A'1'ION UI'DA'rtU 
DE 70 JeD CRYSTAL PROTEIN (DBLTA Ii:KOOrO'XIH I (CRYSTALINE INTCl.'tOClDAL • 

SCORES Inl.tlr IUD Inltn. 29·41 Optl 2172 1l~.eoJ:"a. 294.1l IS EO: 8.9. -15 9 
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}l[OtlS6).pep 

CR70_1lACT'X' 
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230 2 .. 0 H O 260 270 2 80 

300 310 120 310 HO 
GVtcTELTRDI "01'1- ~ - - - - ~. FLLTT-LQKYOPTPLSI !NS! - RJ(PHLFDYLQOIBf"H 
,. '111· 1· 1111 I I· •. ·1. 1 II ·1 I III I " 
NTSAOLTRII'i'l'DPIGRTMAPOOFAS1'lfWFNJr(N"PSJ'.6AIEAAIPRPPHLLDFI>EQt.TI'f 

190 300 110 320 330 )40 

360 no 380 390 4.00 
DSPNYWSONWIrl'RPSlasSk'I'ITSPPY'OI)U1'BPVQkLSFOOQJC:V'fRTI 

~~IIII .· I I I · II. · 1·111 ·1 ·11 11 
1I."~ .. ·OHM~N~:JHRt.NFRPlOOTLNTSTQQLTNNTSINPVT-LOFTSRDV'iRTK 

-- - 60 370 llo 390 

'50 
KI!WI PVQL 

30 4400 (SO 4.6 0 
LUv·~!'-::i""ODOK-HSTSTOT'iDSkR."nfCllVSAODSlDOLPPET 
.. . . I ·· II · •.• II ·11 111 

It..'iERCJATTY'SOi'YQGVQIQl..f'DS~ELP[,BT .. x 4400 '50 

'1 1·1 · 
RVEPVPABVTFE:/I..EYDLBRAQKA\IN"t.M'STJrrIPlmLKTDVrDY'.nIO 
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DEPINITION "",.. 
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OltCA.NISM 

BTMCR.YIB<:-l 
11. thurlr101an.1.a crylbc gll"e Cor dd tfl _lIndotoX1n. 
0(-NOV- 1". 
ZC6U2 . NID gS6S]9l 
Be.c111ulI thun.ngl.ln.1Sl • • 

SCORES Iru.t1 (H Inl. tt'll 1303 Opt. 1322 '1-aaon 1301.' I!:{j . 1.91-67 
i:n.Lth- W.t_'r1I'an acari: 1 •• "1 : ]8 2' I.Mnt..I.ty l.n 6'1 •• ovlrl ap 

KONln.,,~ 

B'ntCR'fIBC~ 

MONB61.plp 

D'n4CR.YlIIC. l 

10 20 JO to 50 
)(MIl)NNRIDIDTIKvrPffSBLQTtnlNO~PLADNPNEn't.EBLHYUFLRHTBOS--STEV_ 

1·· 11 · · ·1, I· III II 
KTSNItJCNBNBIImL8IPTVS'NPS'T---~'LSPDAU-EDSLCVAEVJrt 

10 2 0 30 . 0 
60 10 80 90 100 110 

- LDlIS'l'VKDAVGTGIS'l'JOQILGVWVPFAOAL'J'SF'YQSPUfI' INPSDADFW1(APMAQVE 

·1 ' ·1111, '·1 1111 ·1 11111 I III •. ·111 III· I. , II 
NIDPrV.sARTVQTOINIAORI[.GVI..QVPPAOQU,Sl'YSrLVO'Bt.WPSQRDPWEIFL£KVK 

!>o 60 10 10 90 100 

- - - - -
120 130 HO 150 160 170 

MON8'3.pep VLI DKKIBBYAItSXALAELQJLQHNI'EDYVKALNSO..n::KTPLBLRSK-RSQGRIRBt.FSO\ 

II· ' I ' 1· 1·1'1 1 ".1 .11· I 1·1· II · I I , 
BTKCRYI8C_l OLIRQQVTKNTRNTAI/I..RLEGLQRGrRSYQQ,\LlrrW---~t.DNR.NPARSRSIIUR'fVAL 

110 120 130 UO 150 160 

180 190 100 210 ::1:20 no 
MONS63 • pep !SKJl'RN5KPSFAVSKFItVLFLPTY'AQAAtrnlLLLLlCDAQVPOiDto.'G'iSSIi:DVARFYRRQL 

I . ·1 I '1 1 ' 1 · 11 1111 11111'11 "1 1111' 1 11 ·1·· 1· 
BTMCJtYI8CJ BLDI'M'AIPLFRIR.NEEVPL[J(VYAOAANLHLLLLRDASLFQSEWQM,l.SSO'INOYrQiQI 

110 180 UO 200 210 220 

240 250 260 210 280 290 
MON86) ~p KLTOQ'iTOHCVNW'iNWLNGLRGS'1'YOI.W\IXFNIU"RR!MTLTVLDLIVLFilrYOIRLYSK 

. 1"1··111 III 111'1 11· •• I, . 1' 111"11 1111 ' III II I I 
BTHCRYIB<:-1 RY'l'EB'fSI'fHCVQWVNTGLNNLRGTNA.ESWLRYNQFJU!.OLTLQVLDLVALPPS'fDTRT'iPI 

2)0 240 2S0 no 2"10 280 

JOO HO 320 J30 340 
MON86) .pep OVKTSLTROIF'l'DPI - -------PLLtt- LQK'iOP1'PLSlliNS!-RKPHLI'DYLOQIE:I'H 

. .. 111'1·11 11 I I . " . , 1,1 11 ' 1 1 111·1 ·'" 
8'1'Y.CR'iIBC_l NTS ... Ot.TR.IUY'l'DI'IGRTNAPSC .. AStm. ... NHNAPS1SAIEMI .. RPP1!.(JLDPPEOL1'IY 

2'0 300 310 no ]]0 1.0 

350 360 )10 310 390 "00 
MCN863.pap 1'ltLRPaYFQKDSFNYWSGtf'tVBTR.PSIOSSKTI'1'SPl"YGDK&'l'EPVQlU.SFDCQKV'iItTI 

BTKCRYIBCJ 
, • • ·111 I, •• II 1 •• 1 I" ' . I '11 I 1 ·· 1111 
S ... - 8SRWSSTQKKNYWVGHRLNPRPIGG'l'LNTSTQQLTNNTSINPV'l'-LQf'TSRDV'iR.TH 

)50 )60 )10 380 )'0 

UO 420 ')0 ... 0 "0 460 
M0N861. pip AHTOY.v.WPNOKVYLOVTKVDI!'SQYDDOf(-NKTS'l"QTYt)SKl\NNGKVUQOSIDOLPPET 

· 1· · I II • I • I' I "' 11,· " • II .111 11 
B'rMCJlYIBC_1 SNAonULF'M'l'VN-OVPWARl'NFINPQNlYERG/l..TTYSQPVO:;VOIOLrt>S!T£LPPET 

400 UO . 20 ( ) O 4040 4.50 

410 480 no 500 5UI 520 
Y.ON86l pep '2"DEPLEKA YSiI'QUlY AIiCl'LMQl>M.ROTI PPF"I"WTHRS'VDPl'HTIM. SkT'l'Qt.PVVKA Y'" L 

1, ·1 111 ·1 ' •• I' I ·.11111.1 III ,' 111 ' 1·111 I 
Wl'MCR'fI!!I~l n::RPNl'!S'f!l)fk I.sH TOLl IQtn'LR.A ~ - PVY SWTHR.SAORTNTTG PlI1I:TTOl PLVXALJlL 

MON86) .p.p 

KOtI8n.~ 

0 45706 

MONU) P'lP 

QH106 

4.GO 4.70 nu HI! !OO HO 

5)0 SeO 550 560 570 580 
SOOA.SrtEGPGP'I'OGNLLFLKBSSNSIUPXVTLNSAALLQR'fltVlURYAS'l"l'NlJU.FVO 
II·'" 1111111. I • • ,,', ·,· .. 1· I 11111111 11 111'1"1·' 

ItSGVI'VVOOPGI"TCGDILR.-RTlIl'QTf'GDlRLNIN-VPLSQRYRVJlIRYAS1"l'OLOl"I"TR 
S20 !;o30 540 SSO 550 570 

UO 6'00 610 620 630 154 0 
NSNHDrtVIYYNXTMNIOIDDLUQTFOl.ATnlSNMO?SG01OfBLllOA£SI'VSNRtU\'lt) 

, "111' I II · I I . . · · 1 " • 11. 11 II ,. 111 
D.'GTTVNIUNFSR'l'KNR('JDNtRrRSFItTAa"B'lprNP'lMAQSTrTLCA.Q&F - SNQEV'tro 

510 590 600 UO 610 630 
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Q(!)10Ci 

HONUil.pep 

0(5706 

HONsn . pap 

0(5'706 

MONU3.pe p 

Q(5706 

HO'N'863 . pep 

Q'5706 
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O'~70' 

MCtoiUil Plip 

Q4.S10S 

HO!f56l.pep 

04 5706 

JOO HO 

~ilTi~fmi~n[.:tj2~·-·---rO·-~1 ' 
ETNARrmt.EIFTDPW8\'VI"GQSSTLISWYmflPU 

JOD )10 320 330 

lSO 3150 370 JIIO 
J'HTRLRPOYFGK-DSP'NYWSGNVVETRPstasS-J:TI'l'SPFYODKST 

• 1·1 I· ·111·1· III '. I· I 
MY'l'Sf'RQN- -G'fI El!VNYWOOQRL't'LS'tIYOSSFNXYSOVLA01\EDI I PV - - -

360 310 380 390 tOO 

410 420 410 HO HO HO 
VYiI.'l'1ANXDVMWPfCKV'lLGVTItVDFSQYDDQKNftSTQTYDSKRNNOHVSAQDSIDQL 

·11· I" I 111'1 I .. · .. 1·. I I.· II ·1 
IYRVInf-TYIORYTNS--LLOVNPVTF-YPBNNTO~TYSKP---KOFAOOIXTIDsaEBL 

no ilO ,no "0 450 4150 

470 460 H O SOD 510 
P'!TTD'lii:PL~J(),'tSHQUNAEC'LKQDRROTI----PP'M'WTHRSVDFVNTlDAEJ(ITQL 

I· '·111 '·1 I .. II 1'1 III I· I I I II I 
TYKWY-- -- -OSYSIlRV~Yl1'S'l!:rK.S1'OGTvL,(.·VVPlpOWTKSS ... SRNNPI ... "'l'JtIS<l1 

470 '80 4 90 SO D 510 

~20 530 ~.o 550 560 570 
PVVUYALlisaulImPO-FTGGNt.LFLJ:ESSNSIAKf'KVrLNSAALLQR'tRVRIRYAS 
1.11 1·11 ,. II· ,. I I., 1111'111111 
PI"KAS"'T9GG"VWNrQE:GLYDGQPVMKLSO$OS~INLRV"'TOA.l{G"SQRYRIRIRYAS 

5)0 !'ilO 5.0 sse; 560 57() 

580 5!!0 600 610 620 G2!1 
T'l'KLRLf'V- - - - -OKIDINDF1..1{1 rIHK':MNlDOO[,'l''l'Q'rPDt.ATn."'S-lfMGFSCI)KNRLI 

. I I, II·· '111·11 I, 1-1'11' 
DRA('Kf"I'IBSRSPENPATYSASIAY"l'H'l'MS'l"NA.SL'TY6TFAYABSGPtl'.' LGISGSSRTFD 

580 590 600 610 620 630 

630 6.0 650 
t<lOO863 pep J.GA iSI:OI"Vf.'NBUYlmIEf'l.P'JQt. 

Q4.5706 

MONSU p ep 

I- •• ,, 111·111111 
ISITKIAOA.UlL'iIDR!EF!i'W'I'LF&\ImDt.DW.KItAVNO[.t"l'NBKCIl.LQTSVTC'IQVlf 
6'0 650 560 610 6HQ 1590 

TO MUO.\366_l 

LOCUS 
DEFINITION 

DATI! 
,.CCEl:£ION 

::;:~~i~!-~hurJ.n~i.rin. ) llpOnanaill BU1bu1 CryII! datta-endotoxin 
!i'I!Ula, co~lat. cd •• 
27-AUG -1 9U 
(10066, MID 1t5)2~23 

!CORBS Initl 569 In.l.tn· 1.057 Opt un to-IICOU . 1216 6 EO: 1 . 2.·65 
Smith_;"at-r1Mn liIcorll' 1:178, ' ' 311:.5\ 1a.ntity l.Il 680 a" over t "p 

H0A863's;'lIp 

STUOOU_l 

"'ON863.pep 

BTU0066_1 

10 2e; 10 40 50 60 
MAHPNNR5IEI::lDfI.KVTPNaBLQ'I'NHNQYPLADNPNSTL8ELNYkEFLP.M1EDSSTWLON 

·111· I· I . • I '1111' "11· ·111' I III·' '1' I 
MSPNNQ1f,E~IIDALSPT~~S~SIRYP~'DQTNT~KDrL~S1'W.&LSRN 

10 80 gO 100 110 
s-•• -TVXOAVGTOI6VVOOlLaWGVPPAGALTSFYQSFl.NTIWPSDAOP-~QV 

111111""· I • • 1-1 1'1 I III I 11·1 
PO'!'FlSAQDAvot'CIPIVSTIISO[.l;IPVLaEVPSlTASLIQLLWPSNNENVWQIPMNRV 

60 10 ao SlO 100 110 

IoIOO!'!63 p.p 
120 130 1-&0 150 160 170 

EVLIOKKIEgY~KSUU.EL03LQNNP'EDYVNALlISWKKTPL5LkGKR.GQGRIRELP'SQI\ 

I III-II " 1·1'1 I , . I I 111,,1·1·1 ·111', 11"1 
STUO. 3 6 6 _1 BBL I OOKILOSVRSRAIA.OLANSRlA VE'iYQf(ALIi:CWRKNP __ -KSTRSAA LVJ:ERFQNA 

HON863 pel.' 

BTU04366_1 

HONe63.pal'! 

BTUta.100"_1 

KON861.pep 

B'l'U04.366.J, 

MON861.pep 
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KONB£.3.p,l e p 

f!1'U04366_l 

Y.ON863.pep 
TO,HOSe, 

120 130 140 150 160 110 

180 190 200 210 220 230 
t;:SHFRNSJ("SFAVSKFEVLFLPTrAQAANTKLLLU:'D.\QVPGEE'~SSEDV.\.BlI'YRRQL 

I, ,1·' 1 11 - ' .1, '11111111- 111·"1'1,'1111 1 "I 11,·1. 
SAILRTNY.GSFSQ'l'NYETPLLPTYAQAAst,IILLVMROVQIYGKEWG'iroNDIDLFYKEQV 

180 190 200 210 220 230 

24.0 250 260 270 2ao 290 
XLTOQrrDHCVNW'iNVQLNGLROSTYnAWVlG'NRPRREMTL'['VLOLIVLFPf"iDIRLY8X 

I ·1'1111,111,111 III 11'1111111-· 1111,'111 II 1·1 
SYTARYSDHr:'Y(]IM.(AaLNXLRGTOAKQWVI)YNRFRREY.NVMVLDLVALPPNYDARIYPL 
ao 250 260 270 280 290 

Pl;I405e!! - c:ryIII dclta-endotc)(ltl • S .. <::i11u. thurl.ngl.ea:IIJJ.6 
C,Spacl.a: lIacillu," t.huringlensl.. 
C, Dat. 12-Aug-U~6 htlquencll_ revi,don 12·lIt.ug'-1996 "tIUtt_cha:'ll1a 07-F.b-1991 
C;AeC: • • ,lJlon: 1 40S89 
R,Sat.o, R I Tak ..... c:hl. X.I ()glowar_, 1<01 Min~, ])I I Xa)i. Y.; SUZUkl, N , 
"0'1:1, 

M I AliAno, S,; oh.b&. H • !w.h.na, H 

SCOR~S Ina1' S69 In.l.tnl 10S7 Opt. 1289 z-.core 1276 I> EO 1.2e-65 
Sml.th-!t.'abua.;m IlC!Ol"(! 137B; 36 5\ 1d.ntl.ty 1t1 1S80 u OVerlAP 

MON86) peo 

HOS8!! 

10 20 )0 "'a 50 '0 
KA.N?NNRSIntDl'IKVTPNSBLQnfriNQ'iPlAOOPNSTLEELNYKEf'LRMTeOSSTE:VLDN 

·111,,1. I •• . I ·1111·. ·11 , 111'1 ' 111'" I I 
KSPNNQNEYEllDA.LSPTSVSDNSI)\YPLANDQTNl'LQNNN)'I<.DYLIOtTESTNAELSRN 

10 :le; 10 .0 50 

MONSlSl.pep 

H05a!! 

MOHa63.pap 

14.0589 

MONa6) p.p 

1405e9 

MON863.pap 

H058!! 

MON851.pop 

;:40589 

t1ONB63 . pap 

MON86'3 . ~p 

UOSS9 

MONa 63 ,prp 

AF07'1J:oI'_1 

70 80 90 loa 110 
s- - - -TVJ(OA VQTQISVVOQI LGVVOVPF }.GAL TSF'iQSF LNTIWPSOADP-WKAFNAOV 

.' 1111111'·1 I .. ·11" I· I· I' .111- - I II-I 
POTFlSAQOAVGTGIDIVSTIISGLGIPVLGlWTSILGSLIGLLWPSNNENVWQIFJoINRV 

60 10 eo 90 100 110 

120 130 HO 150 160 170 
EVLIDXKISil:'{A.¥.J;kAt.A!LQGLQNNFEDYVNALNSWt(KTPLSLRSKRSQGRlRELFSQA 
1 11 1'11' ··1·1·1·1 - I I 111"101,1 I II· ,11,,1 
SELIOQKILOSVRSRAIAOLANSRUWYYQNALEOWRKNP-.-KSTRSM.LVXliI:.FGW. 

120 130 140 150 HiO 170 

180 190 200 210 220 no 
KSRI"RNSMPSFAVSKFEVLPLPT'fAOMN'l'HLLLLKDA.QVPGEEIoiGYSSBOVAEFYRRQL 

I' '1'.111, . I 11111111· 111,,-1· 1 '1·1111 "I' II ·1' 
EAILRTNMGSFS(7I'N'iETPLLPTYA(JAASUJLLWRDVQIYGKEWGYPQHDIOLFYKEQV 

180 190 200 210 220 230 

240 ' 250 260 210 280 290 
KL1'QQi"l'DHCVNWYNWLNGLROS'I'YDAWYXFNRFRR2MTLTVLDLIVLFPFYOIRLYSK 

I ·1·1111'111'1 11 III· 11.1111111' 1111"111 111'1 
SYTARYSOHCVQW'iNA.Qt.NKLRGTGAKQWVDYHRFRREMNVMVLDt.VALJ"PN'iDARI'(PL 

240 250 260 270 280 290 

300 no 120 310 HO 
GVKTBLTkOI FTOPIFLL'M't,QK· _ ••• - YQ __ ~ _ ~ _ PTFLSIBNBI RKPHLFDYLQGIE 

"·1111·11111' I I · I I I. \I · 111 . 1 II I' 
ETNABLTtUi':I FTDPVGSYV'l"QOSSTLI SWYDMI PULPSF S'I'LSlfLLRKPDIl' M'LLCSI II. 

300 lIO )2 0 330 l.IJ 350 

350 3 6Q ]70 380 390 .. 00 
FH.TRLoRPGYFGK-DSFNYWSGN'YV'BTRPSIGSS-KTITSPrYOOKSTEPVOKLSFOOQX· 

,,1 · 1 I· ·111'1 - III '. I · II II' 
MYTSFRQN·-~I£'i'iN"iWOOQRLTL9YIYGS9FNKY9OVt.AOAEDItPV _~ _ - • -OQND 

360 370 380 3'0 1.00 

410 \ '20 no (40 BO 460 
V'iR1'IltHTfNMWPtfGKV'lLGVl'KVDVSt;['tDDQKNETSTql'YOSKRHHOHVSACOOIDQL 
-II - I··· I III· II .••• I.- I I- - II "I 
IYRVVW-T'iIORY't'NS· - LLOVNPVTF - Y F SNNTCKT'ISJC:ro~ ~ ·I(CPAOOIXTtn~.a1IEL 

410 410 

4.10 480 UO !',M SID 
Pl·£'l"1'DEPl.ElU.:iSMQ[..N"iAEcnMQO~.GTt - -··P?F'f'W'I'lIRnVDFFN'l'IDAEltl'l'QL 

I .. III" I I · , II' 1'1 III 1-· I I I 11·1' 
TY&N'ia·_~~OS'lSHRVS'iIT£FElk.S'l'OCTVLavvPIFCM'l"RI'iS~S'R.'HN!'IYATlU.SQ:I 

.. 1Q 4110 (SIO 500 510 

520 S30 54.0 sse 560 570 
PVVlO.YALSSOASllEOPO-fTOONLLJI'LIrnSSNSIAl:'KVTLNSAALLQRYkVR.tRYAS 
I II I-II I II·, I ,._" ."1. . 1111.111111 
PINKASRTSQQ.AVWFQEi:Ot.mOOPVMKLOOSOSQVINLRVATOAKGASQRYRIRlkVAS 

520 S30 540 550 560 5"10 

5g0 600 610 0520 619 
~---.Qfi'5NNDfLVlYINKTNNKDDPt.'I'YQTFDt""TTNS-NM:JF90DMELI 

d. I -II ' 111·11 I • 1.101 1 •. 
ENPATYSASI-'Y'I'NTMS'1'NASLTYSTFAYASSOPINLGiOOSSRTFD 

59"""- 610 630 
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"'077326.1 

HOH861.p.p 

A1077l26_1 

320 ))0 HoD 350 
MON81!iJ.p-r;l - [.QKYGPTP'LSI INS. Ill: KPKLP'DYLQQIBnrMlLRPO't?'QKDS 

. . 1· 1 , II ' II III I • • I ••• · 111 1'..: 1. 
APO' 1326_1 wrHNNAPSPSAI EM VU,PPKLLDFPRQLUPSVL!Hl-WS'NTQYMN'tWVGHR 

JofC1.fI63.p.p 

APD77126J. 

~861.pep 

""07732'_1 

HCN861.pto" 

Ar 077 326_1 

K*8n pep 

Al'011l2fi_l 

NOM") p.p 

310 320 lJO 3.0 350 )60 

]80 ltD .01) 410 4.20 no 
SSK'l'ITSPP'YODkST - - B PVQII::LSFDOQKVYRTIAN'l'DVAAWPNGr:VYt.GVl'KVOf1SQYD 
I I I I' I I I 1·1 ' 1111 ··· I II • I· • 
9LST9T---ltotf'1'tn'SINPVT-LQf"!'S I\DYYP.TESJ'1I.annLLTTPW-OVPtiARlmIRR 

na 310 ltD 400 410 tiiO 

440 tSO ''0 no no uo 
OQKm'TJ:TQl''tDBKMmHV!lAQDSIDQLPnTTD!PLtUVSKQl.NYASCPLMQDRRal' 

, "I 'II 11 1111 "1 .. 11 1,1, • I. 
PUfILRost.t.Yl'IaY'l'GYO'l'QLFD6ETt.:Ll>l>E'M':ERPN'VR9Y81fRLSlUR--LI9aHT(.R 

' ] 0 UO "50 4.60 410 tao 

500 !l10 !llO 510 54.0 S~O 
IPf'rl'lft'HIU.VDfFIf'r'!DAIKI1'QLPVVOYALSBC».SII!OPQ1I'1'G(ZfLLFLKKSSfolSI 
I ·,11 111 ·1 111' .. 11 1' 1·11 1' 11 .1 .. 1111 111 .. , , ·· 1· 

APVYswt'KRSADft'r.n'I,s&nSITQIPI.IIJI:STf'(!,.HSlGT.6WSGPC,TOQD[!Jl"ni-vtt3JV 
no 500 510 S2 0 530 5110 

S60 510 580 590 fiOO 610 
An'X\n'LNSAALLQRYRVltlilrAtn'THLRLPV't!"9NNDPLVIYnnt'nCttDOOtJrYQTFO 
.... I ,111 1111 , 11 1 .. · I I •.• • ' 11 ' ,,, II 1· 1 

LSMaumo."",SL-QltYltVltVRYAABQTMVLRVl'VGQSM7DOOPPS'l'MSAHESLTSQSPR 
550 560 570 580 590 

1>20 610 &to 650 
LA'!'TN!IlfMQP3(1)KImLI IQA~FVCl(&xl.YIDIUEFl.I"VQt. 

'1 " I I·', I . , ,.," 11 11111 
AI" 0 '1 1 32 5_1 F ARFPVlJI6ASGSQ'tAGISnnO:-J.CJRQT!'JI:TDKI!FI PI'twrp'VJ::YDLEIl.AQ8,\ 'lNAt. 

600 no 620 630 UO 650 

AT071126_1 PTNTNPIUU.1t.'l'O'IITD'tHIOBVSNI..YACLSDEFCLORKR8LLEKVlO'Ar;IU.SOBRHLLOOP 

MONa6) pRp 
TOIoUH)lJ 

LOCUS 
DEFINITION 

DI<"" 
Acdi:SS1ON 
HID 
ORCAWIlIM 

61>0 610 ceo UO 100 710 

J.:t1S11_1 
B thu:nr.gl.ene18 PG81RU ~dotoxl.n /loOn •• 
25 - &.P-1995 
1.21531 
q12n710 
lIa!':l.llu. lh .. can'1lenU6 •• • 

SCOlt!S Inltl.321 Inltn 853 Cpl:. 1125 z-.core. 1114.0 aeJI 1.lIe-5' 
Sluth-Watet1Mn .tore· 113'. )3.4' l.dent. l.1:)' 111. 625 ae OV.J:lap 

30 40 50 '0 70 
HONl n pap Q'I'Nm'4Qypl.A!:lmUlTt.:!!LlNXEPLJtH'I'liDSSTJNLDN~---\IOTOISVVOQlt. 

I 1. 1 ..... ,' 1" 1·1 
A2'1S11_t MII~Of(QCVP'fNCLNOP'l'IElL£QBIU£TO'lTPIDISLSLT-QP'to 

10 20 30 (0 

- - - - -
80 gO 100 110 120 130 

MC»I8f:l • p.p OVVCNP' AQ1tLT SF''IOS,.LNTIW- - - - PSDAtlP'.«AFMAQVEYLI DKXIEBY AKBKALAE 
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I .. I I I· · • II . III ' 1·111·1 1111 I··· I ·1. 
RbV'tTVVt.IN)1;PQLQSv.\OLl"l'nfVM!SS1o.I1U'~Ll'Dlunn.TI"----DWf'SWRH 

270 280 2~O 300 ]10 

360 1'10 180 HO "00 HO 
MYW9atmlBTRPSIOSSKTI1'SPP'YG-DKG'l'.af'VQKLSt'OOOKVYR'rIAHTOV- -- - .\AW 

11'1 I ' I •.• 1111 I I I I •. 101 1' 11· I I 
F\'WQQHRVIS·-$f.,rOOONITSPI'lOREANOI!PP~Srrr:NGP-VFJlTLSNPTLIl[.LOQ[lW 

120 no HO 350 3'0 370 

420 4 10 440 4S0 UiO 410 
PNGxvtl.-OVTkVl)F8QmOOJ(NE'J'S'J'OTYDSQNNCJHVSAQDSIOQLPPIn'TDBPwutA 

I I I I I I I • I ·· II I· I I II , ' 1111" I • 
PAPPFNLRavBOVEPS· - - - - -'l'PTIISFTY - - - kGRO'l"II- - - DSLTBW>PBDNSVPP1I.£O 

JeD J9Q 400 410 420 

480 no 500 510 520 
'iSHOLlf.{AI!CPLMODRRGTrpF- ··- -- PTWTKRSVDFF)'''1'I~XITQLPWU'iALSS 

111·1 , I I ' I I I II 111 111'·11111'1· 1·111"" 
UHRLOIAT· FVO-· uar·PF'L'M'OWPSW'rHltSA'1'LTNTIDPlIRUIQIPLVXOFRtMO 

410 4040 450 &6:0 (10 480 

5]0 540 550 S60 510 580 
GAstl!OPOP"l'O('QfLLP~E8SNSrA~J:\ITLlfSMLLQIItYfWitllly.uTTlllLRLF'VQ:IS 

11 · 1 111 11 11 I . '.'.n I' I I 11 11, 1, 1111 " 1, 1 
OTtVITGPGP'TOODILR-IUCTFCDFVSLQ'W'INSP-lTOAYaL1U'RYASSkDARVIVLTO 

190 500 510 520 530 

590 600 610 '20 • 630 
NNDPLV- - -IYIN - - - - KTMNKDOOL'1'Vor E"DLA'l"t'NSN:'«]P9 - - - -- -GDKMLIIGA! 

• I .· 1 III, ··11 ,I I .• ·· 1 I '" "11 
M.STOVOOQVSVl'IotP1.Qk'l"MEIOEKLTs:RTFRYTOf'SlfPFSPRANPOIIOISIQPL'QAG 

540 550 560 570 51!O 590 

&010 650 
8YVSrlliklYICItIErIPVQt. 

I 11 ' 11111 1 1 
SI SSG!!-L YTDlC.IElI t.ADATP EAESDL!R.AOJ( 

600 610 620 filO 

-
HON86) pAt> 
'l'0,BTA729_1 

LOCtIS 
DllFlNITION 
DATE 
ACCESSION 
ORGANISM 

- -

8TA72,_l 
B.thurln;illlll.a CryIC Ilan., .ap 
15-MAY- 1996 
X96682, NIO (12)4883 
Ba.eillUa thllrinoilllneia 

- -

a12aw&1 7.29 

S(."()R8B In1tl US I n1tn l 91 1 Opt · 1013 :Z-Ieore 1026 .3 E() . 1.1.-5.1 
Srdth-W.t.r.,.n leora 111 '. )7.2' 1d.nt1.ty l.D 6t6 all. overlap 

10 20 10 40 SO 60 
MON86) • pep SEHDTI KV'l'PNSBLQ1'tmNQYPLAOO'PNSTLEBLNYKBI'LRl'I'l'JiOSSTE:- - VLDN - --ST 

1n'A.72'_ 1 

~ON861.pep 

e1'A?:t!tl_1 

HON86).pClp 

8TA719_1. 

MON861.plllp 

9TA"I2!1_1 

HOO851 pep 

STA129_1 

HOH en.~ 

B'l'A'19_1 

M~86'l.p.p 

BT10729_1 

HON861.pep 

BTA'72'_1 

' 11 I" • I · I II, I I 
NEENNQNQCIPYNC:LSNPEEVLLOOERIST 

10 20 10 

t20 410 HO 450 ... 
PHGKVYL-OV'RVDF8QYtlDOKHETS'['Ql'YDSKRm."QKVS)'QDSID'Jt.P' 

I III 1· 11 . I' l l I II I I 1111 
PAPPP'NLltGVnaVEF,s - - . - - -TPTNSM'Y - - - RCRCTV- - - DBLTELP PEDNS' 

380 HO 400 no UO 

f.80 4510 SOD 510 520 
rSHQLN"lABC'LNQORRGTI PP~-----F'JWNIIU'VOP'FNTIOAEKU'OLPVVXAYALS8 

I II I d I' I I I II I 11111· • 111 1 1·1 ·1'1· 11', , • 
YSHRLCHAT-P'V'Q--RSO,.-PFL'M'OVVFS"nRRSA'I'L'l'NTIDPSRINQIPLVXOFRVWO 

4JO 440 '50 4.60 470 4.80 

510 540 ~50 560 570 580 
OASIUXlPOl'1'OONtLPLnSSN$lAItPKVTLNS.v.LLQR'tttvRItl'tAB'M'N!.R.1.FVQN8 

1·1· 11111111 .. 1 •. ,' "n I , II , 111 1, 1, 111 1 . I · I '­
arSVITOOOFTOGDlLlt - ItNTFODTVSLQVNINSP-ITQIIlYRLRPkYASSRm.RVIVLTG 

no 500 .510 520 5lD 
5'0 &00 610 620 610 

NNDFLV- .. - I YIN--- -KfHNXOODLTYQTPDtJ.,'l'TNSNMQFS--··· - GDKNELIlGAB 
, I ' 1 III ' II ·11 ••• ·1 I '" .. II 

AAS'l"GVQGOVSVtfonILQI(f'MIIOINt.TSRTP'RYTDP'SNPFSFMNPDIIOISEQPLPGAO 
5tO 550 560 570 5 80 590 

,",0 '50 
SF'VSNEKIYlDKIRFIPVQL 

I 1· 1 111111 ·1 
SISSOB-LYIDKI!IIt.1ItlATP!A!SOL!MQKAvmLFTSSHQIQLKT01lrOYlI.IDQVlI' 

600 610 62 0 630 '4.0 !S50 

-
KON96) pap 
TO·Q.f.572!1 

- - - -

10 
AC 
or 
or 
or D. 

Qt5125 PltELI1fIm.RY, P1\T; 756 AI.. 
0f..5725; 
01-WOY-1996 ('l'REMBLRSL, 01, CREltTED) 
0 1-HOV-U96 (rRDtBt.REL 01, LAST S8Qt,1ENCE UPDATE) 
01-NOII-Un (TRDlBLREL. 01. LAST ANNOTATION UPDATE) 
O'ELTA-!NDO'l'OfiN (FRAGMENT). 

SCOIl8S llllti. 44 S Inan .'31 Opt.: 10)) a -.core · 1026 . ] S() I 1.1e-51 
Smith - Waterman .oore . 1179, 31 n 1d.entity 1n 646 aa ov.dap 

10 10 )0 to 50 '0 
MCN1I6) .PIII-P SKHDTlkVTPNS£t.Q'I"NH:fQYPLADNPNSTLSBLNYkBFLRMTRPSSTE-·VLOtf---ST 

'11 I · · .. 1' 1 ·11- I I 
Q4 5; 25 HEI!NNQINOCIPYNCLSNP"INLLtlJERIST 

10 20 )0 

;0 80 '0 100 .110 120 
MONefiJ pep VJl:J».VCTGISWOQlt.GVVGVPPAGA.L1'Sl"YO.!lP'LNTIWPSt»J)PWKAFMAQVSVL.IOXK 

•.•• 1·1 1.1 II I I.. . II . 111 .. 1.1 II · 
04 5; 2' ONSSI 0 1 SLSL V- OF LVSNFVPGGGFL.VGLI OFVWOlVOPSQ- - - WDA PLVOtEOL WER 

MONa') pep 

Q45725 

KON8fiJ pap 

QtS7:25 

MQt.,'1n.p.p 

Qt5"125 

Mat'U).p.., 

Q45725 

MeNU3.pep 

Q4572 5 

MONt'l.p.p 

045725 

,0 50 60 70 aD 

130 140 150 l60 110 IS0 
IEKYAKSKALAELQGl.QNNFBOYVNAL.NSW!CX'J' PLSLRSKRSQORIRELP'SQABSHFRNS 

1 1· 1· 1'11· 11 111.11.1 . I ·' I • • I " I .•. 
IA!I"AltNAA I )'Nt.SOLGNNlI'NIYVEAFICE"-'BEDP - - - HNPA'l'R.TRVI ORFA. I LOOLLERD 

gO 100 110 120 130 14.0 

190 100 210 220 no HO 
KPSJtAVSKFiVLF'LPTYAOAAHTHLLLLKOA.ovroIlRWGY'BS!CVAEP'rRROLltLTOQ'fT 
·111·1 111·1 ·11111 111 ,1,1· 111.11 • · 11 I I· 01 · 
IPSFRI9GFEVPLLSIJ'lAQAA,NLHt.A.ILRDSVIP'QERWGLT'l'INVNENYNRt..IRKIOBYA 

150 .160 .110 110 190 200 

250 no 210 laO 190 1<10 
DHcvt."W'{NIJGLWOt.aQS'l"iD.AlNIC~RFRlt~,"LTVLDUVLFPFYDIRLYSItOVlTBL" 

111'1 II 111' 1 II I· I · 11'1 1· ·1 1111 1' ·' 11 III I 'II 
ORCAN'l"nfRGLNNLPRSTYQDWITYltItLRROl.TLTVLDlAAI'f'I'l'fYOOlUtYl'IUPVQQLT' 

110 220 2)0 UO l~O 260 

lIO ) 20 1)0 34.0 350 
a.DI l'TDPIf'LL "l"I'- LOKYO - - ptFLS lENS - I n:JlR'LP'DYLQO r: EY'i4"rRLRPOYFQ1CD!lP' 
1"'1 11 '. I I III ·1,1 11·11 111 I.· •• I ·1· 
REVrTDPLINFlft>OLO!iVAQL~mu.t}UJ~ILFDILNNLTIFT- - - - [7,o/f'E;VCllf'l 

270 2110 290 300 110 

360 )'70 )80 )!l0 4.00 410 
NntlSGKY'VE'l'RPSlaSSKTIT SP1YG- DJ<S'1'BPVOKLBPOOQl(VYJI,TI AN1'DV - - - - AAW 

II I, I' I'" .1 111·11· II ···. 1 I 1. 11.· 1 I 
~WGGHRVI8--SLl00QNlTSPIYGRE1\'NOEPPRsM'FNap-VFR1'LS'NPTt.RLLOOPW 

310 34.0 HO 3&0 3'0 

I!if.O 650 
SPVSNRkIYIDkliFIP'Vt!L 

I· 1· 1 ' 111111· 1 
8IS9Cg~LYIDICIIH IU.0A.1'FEAB~ULERAQ)(AVNAL'F'i 

600 610 620 630 U 
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- - -

HON863.pep 

M9785 

HrotUl.poilp 

AU71!15 

MONU] p e p 

M91iS 

MOf(861.pep 

,1,-'9'11 0:. 

KONMlil pep 

A<9785 

MON8&3 pel' 

).4978 5 

MOt>III5J.p.p 

u,n~ 

~861.'Pl!!p 

At9185 

110 120 130 14.0 15' 
RAFHAQWVt.lDKKIEBYAKSKALABLQGLONNFBOYVNALN 

11 ·1·111 .. ·111.1.· .1 1·11.1· I· · I 
DAP'LVQrEQLINQRIEBl"ARNQAISRLEClLSNLYQIYABSFRBWBAO 

110 90 100 110 120 

~ ~ ~ = = = 
RELFSQAESHFRNSMPSFAVSXFBVLFLPTYAQM.NTHLLLLXDA.QVFGBRWOYSS 

1.·1 ... 1.11··· I 1·1111 1 11'11'·111 .. 11· • 
Q~_FtfOMNS"'L'M'AIPr.LA\lQl'fYQllPLLSVYVQAANLKL.SVLRDVSYFGQRWGFOUTIN 

140 150 160 170 1110 1'0 

230 240 :250 260 270 280 
IrrVRROtJCLTQQYTOHCVNWYNVOLNGW«JST\'llAWWFN!l.FRRDo(TLTVLDLIVLf'Pf'V 

I ·1 ·11 11 I 111·11" I II· 111 11·111111· · 1111 
SkYHOL'fltLIGNl"'1'tl1IAVJ.wntTOLlm'II'fKIPDSROliVRYNOf'RRI!:L'l'LTVLDIVALPl'tN 

200 210 120 230 UO 250 

no )00 310 320 )~O )40 
DIR LVSKGVlC1'1!:LtkDn1'D~IrLLTTLOKVGPTFt.sIBNSIRKPH['FDYLOOIEFHTRL 

I I I .111·1,11 I • ·11111·111·11· ·1 ·· 1 
DSRR'tPI R'J'VSQt TkUY'rN?V- LBJIVOOS P RGSAqaI BRSIJl.SPHUomr LllSITIYT01\ 

260 :170 :180 ::190 300 

JSO 360 370 380 UO (00 
R.PC:!{F~KDSFNYWSO:.rtVH1'Rl>SIa.sSKTITSPFYODK- 8TBPVQKI.6YD-GQKVYRTIA 

. II. 1111.·' I I· 11.11 .. I I •• 111111'· 
H!lG'lY ______ YW9QKOI~SP'V!JP'SGPBFTnLY'Ctl'HGNMPQQRIVl.OLGOGVYR1'w: 

lID llO 330 340 350 360 

410 420 4)0 440 450 HO 
Ht'DVMPI'·OOl<If'lL.QV'!'XvmrSQYCOQX---NETS~YDSI\RNHIlHVSAODSIDQLPPK 

'1 I·' '·1 I I 1,1 I 11·1' II· 
aT ____ I"YRnPVNIClNNQOt..£VLDC'l"'£FAYO'l'St;:NLI;tiH\.V'fl<l:SQ'I'V ___ os:t.oan"Q 

37P ]80 HO &00 0&10 

&70 (80 4.90 500 510 519 
'M'DEPLEKAY:;:IIQUfiA.ElCt'U4QORRaT----IPIi'FTW'I"n!lavorFrnI~EKITQLPW 

I ,. 'II I' I ,. I I 1111 .. 1 II, , 111·1,1 
Y'CflI,"VP ?RQGF SllRLSKVSMFRSGS888VS I lRA.PMFSWIHltSAEFNNllASDSITQI PAY 

(20 ()O 44.0 450 460 . .,0 

52 0 ~JO 5(0 550 560 570 
~8{j), p ep XA'tl\.l.SSQr.SIIEOPO!'"l"GGNI..LPLKRsSNSIAK---PKVTLNSAALLQRYRVRIRYA.ST 

I 1·11·1 111111101' I· I 1,1· I··, 11111 · 111 1 
"491R5 

~e6' p e p 

AU785 

HONUl pap 

U978S 

KaKPLFNa-SVISGPGM'lXIDLVlI:LNSSGNNIONROYlEVP!HFPSTSTRYRVRVRYASV 
(90 ' HC 500 510 520 5]0 

58C 590 600 HO ti20 630 
TNLRLrVQblSNNDFLVIYINKTHNKOODt.'T'YO'I'FOLI\.T'I'NSM4CFSCOZNBLIIGAIL1:FV 

I .. I I, I . , I' I I I ' I" ' I 01" ,. 101 .. I 
'l'PIH LNVNI«JNSSII?StH'IJPA tATS [.O.'L - -OSSOFGYfESANllr:"1"SSLt';N- I VGVRNF S 

540 5050 560 570 580 590 

1510 650 
SNEJU'tIDKIEPIP'VQL 
" • I I , 1IIII 
GTAaVIIORrEfIPVTA'rtJtAE'fNLJiRAQt<.AVNALrrSTNQ[.OLKTNVTOYHIOQVSNLV 

600 &10 '20 "0 .640 650 

MONR') pcp 
TO O'S7JS 

ID 045735 PRELIMINARY1 PRT: 1177 M . 
AC Q(573S1 
DT 01-NOV-1996 /TRBHBt.REL, 01, CRBATBD) 
D'l' 01-NOV-1996 (TREMISLRBI.. aI, LAST SEQlJENCE " .. Dll.TEJ 
DT 01-NOV-1996 (TREMBLREL. 01, LAST ANNOTATION UPDATE) 
DB DEL't'A-ENDOTOrIN . ... 

ECOMS lnitl 40:1 In1tn . 91l Opt.' 10H s-seora: 1023.9 E(l: 1 & ... -51 
Bluth-Wat e rman scorll 1107; )(.9% idClnt1ty 1n 585 All. overl .. p 

OHHS 

MON96l.pep 

Q.tS'135 

MONS63 ,pe p 

Q.t57J5 

MONU1.pClp 

Q4573'3 

60 70 SO 90 100 
BST£VL[)NS1'V1(DA VG'l'GISVVGOI LGVVOYPP AGALTBFYOSFLNTIW _ - -- PSI)ADPW 

II II I" II II' I 
VEYLGGSRI ETaY'I' PlOISLGLTQf'LLSEFVPOAO- - - -P'VLOLVOI Il«aIFGPSQ- __ w 

]0 4 0 SO 60 10 

470 &90 
T'I'O&PL&XAYSKI}LNYAI!!t::'FLMOORltn'l'-___ tPFP'l'\\"l'ltR..SVDfI'FN'l'I 

,., I" 11'1 .. I ., l·i·1 111"1 I I 
NNNVPPRQaP'SH'RLSItVSMf'RSOE.:~CSYSIIRAl'MFSWIliRBAEf'NNI!.'ISOOI 

420 &30 HO &50 '60 4.70 

520 530 540 550 560 510 
MONS6) p a l' KAYALSBc.\SllOOrCF'J'QaNLLFLKESSNSIAK---f'KVr!..NSAALt.QRYRVRIRYAST 

I 1'11'111 11111'1' I , 1 1'1 · • I ,11111 ' 1111 
Q(5735 

MONB6J."a" 

Q4.Sil5 

MONR63 . pClp 

045735 

KGNFLFNG- SVISGPGFTGGOtV1tLNSSOmlIQNROYIEVPIHPPS'l'SfAYRVRVRYASV 
.SO 500 StC 5:10 5)0 

590 590 600 610 620 630 
TNLIU.PVQNSNNDFLVlYINK'l'MNXDDtlLT'tQTl"DLATTNSNMOFSOOKl4ELIIOAESFV 

1,· 11, ·1·' .. 1·1,1 I· I , '1 ,I,·, 1·1 I 
'l'Plllt.~SSIF.sN1'YPATATSLDNt.-- QSSDFGYFESANA",SSLQN-IVGVRNFS 

540 550 560 570 580 590 

640 '50 
GNEXIYIOKIBFIPVOL 

. , '11"11111 
GTAGVIIDII.FEFIP\'TATLEAKYNLE'RAQKAVNAt.FTSTNOLGLKTNVTOY\-IIDQVSNLV 

600 610 ':10 6)0 6(0 6S0 

MON86) P(!P 
TO:BACCRYI"-1 

aACCRYIA_l 
OEFINI1'laN 8.t.hur1ug1ens18 deIt.a-endotoxJ.n genO!, cOl\IPlet. cd.s, 

delt.a-mldot.oxiQ 
DATE 20-FEB-l5I91 
ACCESSION M15Sl(, NIO ,,1412739 • 

SCORES Initi. (02 Inl.tn· 912 Opt I 10)( 3-.cora 1023 9 E(!. 1 ""'-51 
S~th-Watertl5.n Clcorel 1107; 34. 9\ identl.t:y 1n 585 all. ovqrlap 

~ H U ~ ~ 
MOOS63 p ep SST&VLDNSTYlCDAVGTGISVVCQII.GVYOVPPAGALTSFY'QSFLNTIW----PSOAOPW" 

I I II I ,.,. II II· I 
MCCRY! ,,_1 VEVLOGBRI !ml)''l'PI DISLSLTWLI.8ErVPQAO- - - -PVt.GLVDI IWOIPQPSQ-- - W 

]0 40 50 60 70 

110 120 110 HO ISO 160 
MONS63 pep kAFMAQVEVLIOkXI!i:EYAKSKALARLQOLQNNFBDYVNALNSWKKTPLSLR&){RSQGIU 

II, I I 11'11·1,1"'1,,'1·11,1·, I .. ·' I I I· II 
BACCR.YIA_l OAFLVQIEQLINQRIEEFARNQAISRr.BGLSNLYQIYAESFRIiW£AOPTN-PALltEEMRI 

MONS'3,p"p 

BACCP.YU,_l 

Hml861 pap 

IlACCP.'iD._l 

MaNS'l.pap 

BACCRYIA_l 

MOHR&) • PCII' 

SO 90 100 llO HO 130 

170 180 190 lOO 210 220 
RELPSQAESHFR..."f9MPSP'AVSKFEYLFLPTYAQAANTHLLt.LKDlI.QVFGBE'AOYSSItOVA 

. I·' ,I .. 1,11·,·,1 ,I 1· 1111 II ·1·1"111 .. 11" 
Q--FNDKNSAL'l"l'AIPLLAVQNYQVPLLSVYVQAANLHLSVLROVSYFOQRIfCPDAA'l'IN 

lola 150 1&0 170 180 1'0 

210 2410 250 260 210 280 
EnRKOLKLTQQYTOHC'VNWY'NVOLNOLRQSTYIlAWVKFNRFRREMTLTVLOLIVLFPPY 

I 'I ,1111 I 111·11· I 11' ,1,1111,111111·, III I 
SRYNOLTRLICJNYTDHAVRWYN'I.'OLERVWOPDSRDWVR'iNQPRRELTLTVLDIVALP'PNY 

200 210 220 230 HO 250 

290 lOa lIO )20 330 340 
DIRLYGJ;GV!(TELTRDIFTDPIPLLTrLQXYOPTI"LSIENSIRKPHLoI?D'tL(lOIEFHTRL 

I I I .111'1·1 · 1 I ,1 1 111'111 I I· I ,'1 
DSRR'fPIRTVSQLTRBI¥TNPV-LENFOOBFltOSAQOIBI\SIRSPtft.HDILNSITIY'I'DA 

260 270 :180 290 300 

350 360 )70 lSO 190 400 
RIii'OYFaKDSFID:'WBCNYVE1'RJ>8tO$lSkTIT.;PFYIJOX-S"l'6I?VQKL£FD .. COKVY J:T IA 

' II ' 1111 ... I I, ,I I, l l ' I I ' . II 1111., 
8I\CCRYI A_ l IlRG'tY - ---- - YWBaI-lQU'..A.S P1J(J I? S IJPEf'TI" PL YGTH'ONAA I?QORIVAQLOQGV'II R'I'1.S 

310 120 ))0 HO J50 3&0 

MONe'l p . p 

BACCRYIA_l 

.HON8').pe~ 
TO;QO)"":I 

10 0031-41 
AC 
OT 
DT 
DE 

<ItO 420 HO HO ,(50 "0 
NTDVllWPOOKVYr.GVTKVDFSQYOOO'K---NETSTOTYOSkRNK:lHVGAODSIDQLPPE 

'1 . 'I .. · ,1 I . , .\ 1··1 I III· II· 
SlT-- --FYllR PP'NI GINNQQLSVLOOTEF" '(Gt' SsNL Pst<. VYRXSGTV - - ~ os LOllI PPQ 

31D 380 390 (00 (10 

470 t80 no 5000 510 519 
TTDEPt.BUYSBQLH'IAlliCFLMQDItROT----IPPM'lo'THIUVDP'f'HTlDARXlTQt.PW 

., I " II I' I .. 1,1,111 1"1 II ' 111·1· 1 
VPPRCOFSHRI.SIIVSI'!I"Jl:OOSSSGVSlIRAPMFSWI}{RSAEPtmIIA.S03ITQIPl\.V 
o 430 UO "SO (60 470 

SCORES In1UI U5 
SlIIl.th- Waterm.an .core 
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- - - -

Qon ... 

MON!I63.pep 

QOJH2 

NON8lSl.p-p 

Q037U 

ICONII'J pep 

00)742 

HOO863.p.p 

(1037'2 

MeNU] pap 

0031012 

"","863 pc.p 

001142 

blOOlllll.P4'P 

0037402 

KON863 ~ 

00314.2 

HmlB53 . pep 

Q037'2 

If.OtfIIfil.pep 

0037.&2 

W;WS6l PO.1P 

- - - -

250 260 270 lOO 
OHCVNWYNVGLNGLRGSTYMWV1<PNRFRREKTLTVLOLIVLFPFYO: 
III I 11111·1 III· I' · 11 II . 111 111 ·' II II I 
OIiCANl'YNROt.NNLPI(S'l'YQDt.lITYNRLRRDLTLTVLDlAAFPPNYDNRR'tP 

210 220 2)0 HO 2S0 

310 320 .130 34.0 )50 
ROI P'TDPIFtr. TT- t.QK'iQ- - PTF t..s1!NS - IRKPHLFD'iLQClltcFH'1'R. LkPQYFQXD9F 
1 .. 111 •• II" III ·1 1 11· 11111 I.' I ·1. 
RBVYTOPLINFNPOLQSV1.QI.PTf'NVMESSAIRNPHLrDILNNLTIFT----OWP'SVORH 

270 2 80 290 300 310 

J~O :110 no HD 4.00 4.10 
NYW9GNYWr'RPS'IOSSJt:TITSPFYO-D!STEPl!QItLSP'OOQKVYRTIAN'J'I)V-_ - - llW 

\I I I I' 1111 II II" '1' 1 1.11 I I 
P'tWGCHRV18--6LlOOONITSPIYOR!.ANOEPPRBf'TF'NGP-VFRTt.BNP'I'LJ{Lt.QQPW 

~30 340 350 lGO 370 

- = ~ - ~ ~ P~xV'tt..oGV'l'XVDF'SO'fOClQKNE'l"STaI'YtlS1(RNt.1)INSAQDSIOQLPP!'M'O!PLR1Q, 
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500 510 520 SJO S(O 550 

610 li20 630 6(0 6S0 
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·1 ·1·1,,,, '.' I " ••. , ·1'" I ·11111111 
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LOCUS 
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.'0 
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560 510 sao 590 600 610 

CBCBK72J 
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17-JUt.-t998 
X,,478 
gU",2252 
Clo.t.r~d~u .. b1~"T1Q.nt; .. n. 

SCOR.ES Inlt:1t 112 I"~t:n' l81 Opt I 4';5 't-.cor.1 455 . 2 Z()· 6.le-20 
SlIit:b-W.:.arme.n _cor. li26. 27 2\ 1dentity in 628 .. overlap 
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CHCBH72_ 1 
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CSCBK72_ 1 
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I I ·' • 1·"1 I 'I' 
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100 110 120 130 140 t!iO 
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I III I··· I I '·1,"1 '11 11 , ·1 .. '1'·1 I·' I . I 
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· 1. II·. • .. · 1 II · ·1 I oj I I "' 111'11· 11· 111 111 1 
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no 140 150 160 170 
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I -I ·1 11 .11" - I I 'III. 111 1, 111 I I' '1'·11 
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. II' . II .• III' I II' I. "1 I 
flAgPSR'l'tAPSTfi'CLNLPYRTLB1)PFf"RRSDHUlnLGINWQGVGPI0rNN--Ga'lILY 
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'51) dO "70 480 uo 500 
DSI:.RNNGHVSAQDSIDQLPPE'l"l'DipLEKAYSHQI.H1AEC' --LMQDMQI'IPFFTWrHR 
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Kc»l86J pep CJF90DKNELIl!JAIlCFVSNBJU YIDKIEFIPVQL 
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570 580 590 600 610 620 

LK"l'DVTOYHIOQVSNLVDCLSOErCLOEKRELSEKVKHAKRLSDERNLLQDP'NFRGINRQ 
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COl!lplfltlt COS 

8A.CCJWI!B_l 
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270 280 290 300 310 320 
MON86) l'Iep )UlRREMTLTVLDLIVLFPFYOIRLYSKGVI<TELTRDIFTDEoIFLLT1'LQKYGP'l'FLSIiN 

11111'1 · 111'1 I II III ' 111 "' 111· ,I ' 1-11111 
BACOYIEB_1 R!'"RRELTISVLD!tEPTQNrDSlU.YPIP'l"!YQLTp.W't'l'DPVn"ITDY - R'lrPSP"ESlEN 

HoNlin pep 

aACCRYIEBJ 
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))1) 340 HO )60 )70 )80 
a:-IRXP}\LFD'lLCOlhFKTR"R~YPOKOsPllYWsaN"tVt:rRPSIOS~KTITSPPYQ-DK 

111·111·1'1,,1 I I I '11·1' I • III· I II II 
SAl RSPIlUoIDP'LN:'H II OTOLl RGV - - - - - -Ull WAGMRvrSHFT-QSSC\!l SSPOYOI'l'A 
290 )00 no 320))0 340 

390 4.00 410 420 430 440 
S'l"2PVaxL---SFDOQIW-'rRflANTDVMwi'NOXV'iLaV'MCVDFSQ"iDDOXh.TrS'l'QTY 
··11 ,11,111' I 11'· h ' ,I . I 
NAE'PSR'l'IAPSTPPCLNLFYRt"LSDPPFRRSONIH..!"lLGINVYQOVOFIQl'NN--GQVLl' 

350 HO no )110 )90 

HO 460 ~10 .80 .90 SOO 
OSKllNNQKWAQDSlDOLPI'K'I"t'DEPLEKAYSIlQutiABCP--LMOORRCTlPFF'l'WTHR 

I II II I II • 111'1'" I' . I 1'111· 
- _. RRRGTV - _ -[)SLOE LPI OOe:N8LV- -GY BH flLSKVTL TRSLYNTNITSLP'ITVWTHK 

400 0110 420 .. 30 HO '50 

- - - - -
510 520 5)0 S .. O 550 559 

MONB61.p.p SVDFPI!f'UDAEUTQLPWKAYALSSQASIIECPIlFTOcnlLLFL1tESSNSIA}{FK\"l'LM-

I' II 111'111'''1'111 .. ·1111111' ,·1 ... II 
BACCRY lEB_1 SATDRNIIYPnVITQI PLVKS FSL't'SG'I'SWilGPOFTOGDI IRTtNNGPNLS ~ - -MSLNF 

4.60 ..00 .. 80 .90 SOD 

560 570 580 5g0 600 610 619 
loIONB6). pilI' SAAt.LQR.'iRVR1RYMl"l'NLltt.FVQNSN:mFLYIYINK"l'){NKDOOLT'lQTFDt.AT1'NSNM 

I 11 11111·1 11" "I .•• I I 111'1 ,I •. 
BACCRYIEB_1 SHTSLQRYRWVRYMSQ'l'MVHRVl(VGOSTTf'DQOF"STMSANCJSLTSQSFRFAllPPVlJI 

510 520 5)0 540 SSO 560 

620 630 64.0 650 
MONa6) .pep QFSQ~BLIIOARSI!VSNEKI"tIIJKIEFIPVOL 

• II .. · I ..... ·1·111111 
BACCRYI!:8_1 6TsaSQ'rACISISNN-PGROTFHLORIIU'IPIIDATFEA£YOLERAQKAVNSLFTSSNQIE 

570 sao 590 600 Iil0 620 

8I.CCRYIEB_l LXTOVl't1YBIOQVSNLVDCLSD£PCLDEKRliLS!i:KVKKAKRLSDBRNLLQDPNFRGINRQ 

MQH863 .p~p 
TO;QO)1.f.S 

630 640 6S0 660 670 680 

ID Q01"14.5 PRELIMINARY, FRT; 1114 AA 
.A.C Q01H5~ 

CT 01-NQV-1996 (TRRHDLR£L. 01. CRSATED) 
OT 01-NOV-1Ug ('l'R£MBLflBL. 01, LAST SeQUBNCZ Ul'DATB) 
DT 01-FBB-1997 (TREMBt.REL OJ, LAST ANNOTATION l1PDATB) 
DB 139 KD CRYSTAL PROTEIN (DELTA BNDO'l'OXIN) (CRYSTALINE BNTOMOCIDAL . 

ScaR" Irlltll 213 lnltn 73) Opt. 423 Z-8COl:fI. US 6 EO 1.Se-1S 
Sn..1tb-W.t~r-.n .cor., 1086; )'.9\ 1dentity In 60l

l 
•• overlap 

)0 '0 SO 60 70 aD '" 
NOtre 6] • pe-p LADNPN'S,.r.~[J('(~f'tRlfl'g09STBVLDNSTVKIJr.II.W1'G1 avvoQ! taV\lOVPJfA.Q.U. 

11·1 11'1 II 01 •• 
Q03745 l4ElftttENQC!P\"'Mc::t.J..'NPltVEILQIERSNSHW.AEIGlLGLSR ____ LLVSRIPLGD1I 

10 20 30 40 SO 

90 100 110 1.20 1)0 UO 149 
MONS6'! pep TSPYQS'LHTIWPSDAOPWKAPMAQVEVLIDKkIBE'iAKSj(A1.AB[,QlLor'l~FEOYVNAL 

Q037B 

MONt!61.p.p 

00)7"5 

HON861.p.p 

Q03"145 

"" .. 1 I I I 1'1·1'11 "111·1· -I" 1111·1" loll' 
LGLFDVIWGAI0FSQ---WDIFL~OIj':LLIQORlEEPJo.RNOAISRLCG['sNLYRlrrNAP 

60 70 80 90 100 110 

150 H·O 170 180 190 200 209 
NSWKk'l'PLSLR.'lKR$QGilIRSLFSQASSHFRNSMPSFAVSXF!lVLFLPTYAQUNTKt.Lf • 

,· 1, I ' • I· I I· I· ·1' ' · .11·1· I 1,1'1111 II 
Km<I'EVbl"l"N - P/I LR"eEMRI Q- - F"NDMNSAl'l'TA IPt.fSVQGYEI Pl.[.GVYVQ.V.NU<LSV 

120 130 1 '0 150 160 

gO '" 
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Q017H 

MOltl" PIlP 

QO)7H 

QO)745 

MON863 p.p 
TO'BACMSQM_1 

LOCUS iACKSQI!_l 
O&PINITION B ~h\l:t"1r\C:len.1. lrlaoct.lcldal IIndo~oXl.n g.n • • 

l.n •• c~1cldAo.1 endotolnn (put.). put.atlva, 
DATB 01-SEP-1988 
ACC!l:S"lOH Ml2662 
HID glU128 ••• 

SCORES Initl. 2&0 In1tn. 602 Opt· 416 it-aCOral U5 9 EO. 1.1e-17 
S,!lit:h-Wat:anrA.n acora' 794, ]0.1\ ld.r.tlty In 687 aa ovar1a" 

IIOfI'e63 pep 

J.ACMS08_1 

)fOt<I.U.pap 

J!lACIISQD...l 

JtONU].~p 

8ACKSQB_l 

mNeG1 pep 

U09QB...l 

MOttl63.pap 

SA0908_1 

10 20 30 .&0 ')0 
HANP-NNRSBIIOTIKVJ'PlfSELQ'J'I'f-HNQYPLADNPN&TLnI.NYKeM.RMTF:DS- ----

II 1· ·1.·· I· ·· 1" 1111· I I · I· III · I I 
~PYQI(DIE'{IilfX.U'SfolG.'1iKS'NNYSR'(PU,lfKE'I'llJPtJ<N'l'NY'WWL~QN' 

20 30 .0 50 

60 '0 80 9D 100 UO 
STrvLtlCS'l'VX~varotSVVOQILO\lVQVp-FAQALTfilFYQS .. LNl'ltn-SD-AD~ 

,I, ·1·· 1111 1 ·11·' I ·1··· II 'I .1 II I, I , 
NAON1'ASSETIYOVGAGIIV\IC'llIt.G.A.rAAPVL.V.OIIS&>-O'l'l.LPlfWOOSDP,.lfWQO 

60 10 110 90 100 110 

110 130 14.0 150 1&0 
PMAOVBVLI DKXl Ei't .u:8~ ~ XAU,!L-QGLQNKFIOYVlfALMSWK K1'PLSLRSJl:RSQOll 

1·1 I· • I· · 1 . I ".\' I, 
LLN - - - ~ lOORPJ QEIDl.NIIKVLTSJvtP I KHQLDKYQ£FFDnIIlP"- - - - R'!1lANAXA 

120 llO lAO l50 160 170 

170 110 190 200 no 220 
IRELFSQABSHP'ftNSH'PSPIlVS-KP'EVLI' LI.'T'i'AQAANTHI..LLLKDAQVFOIlEW--- -CI'f 

"I I ' I ' " •• ' .. 11 ,111 I 111 11 I· • I I 
VJIOt.P'M'LBI'I10KOl.DHlnmAS'X'ItIM't.P"YAQIATWl(LNLLKKAA.1'YYNIWLQNQOI 

180 190 200 aD 220 230 

2]0 2.0 :ZSO 260 2'0 2H 
__ SSKt'VAS?YRRQLKLT_QO'i'I'alcvm.YR'ICLNOLRGSTYDANVl{r~RRiX'l'lITV t. 

10 . ·1 II 1.11 1·1·, 11· 11 · 1·1 ' I ' 1 11 111111 
HPSTVRSSNYYQCTLKRICIQln'TOYCIOTYNt.OII!'KIR.'Mn'NA'i'\ro'Nl'Mfl'YRIEHTLTVL 

24.0 150 7.16 0 no 280 290 

280 :UO 300 )10 320 ])0 
)tON a fi 3 • ".p OLIVLFPr'lDIRLYSICCVJtT£LTltDI rT'OPIlfLLTT!.QKYGPTF LSI ENSI - RKPRLFD'i 

11 1,·11 II I 111· 111 "· 1' I" I · I I ·' I I I I 
B~CH9Q!1_1 tiLl AI F PNYDP!J( YPlGV'J{sa [,1 JU:V'tTN - - VNSO't'Flt - ~ - -TIT!! LiNaL T RNPTloFTW 

Y.QH161.p4p 

BACHSQB_l 

MONI!d3 pep 

BAOlSQB_ l 

, 300 310 120 330 3&0 

3'0 350 )60 310 310 390 
[,OO18F'HTR._LRPOl?GKDSFNYWSGHrVB·TRP9ICJSSKTITSP1YOOkSTEPVQXUFD 

1·11 I I I ' II . . I, I ·1 I 
IttQGll.rY1'RIISltDl1.DP>yotrsP'-TeNQKAP'I.'H1'NODRlllrw::AVWO?fI -- - - -- -ISOIl 

350 360 ]1 0 leO 390 

400 410 .,0 no 41.0 4~0 
QQKV"iRTIANTDVAAWPAJkWLOYl'KVDF ~Q~. YOOQKNET STQTYDSKRNNGlIVSAOO 

·11· I I II I I · I · .1,···, I 
1'S~PFYRNK·---_PTDKVEI_VJUUIBYSOIIye:MlrrSNSSEVPRYSSNSTI2NNYK 

400 410 420 .30 HO 450 

MON8U pep 

SACKSQB_1 

(60 ,&70 (80 .&90 500 509 
81 DQ~ LPPBTTDEPLBU YSHQLNYAEC - - - - P - LMQDRROTI PPP"l'WTHRSVDf Ptfl'ID 

I . I· I. I 1.11'1· I ""II· 1 1111 1111 11 1 
R1'OSYMIPKQTWKNa:&:- - YGlM't.SYI]('l'DNYlFSWR.ERRRVA- -f'SW'THTSVDFQN1'ID 

(60 (70 (80 HO 500 

510 510 5)C 54.0 SSO 560 sn 
Nc./86) .pep ASKITOLPWXAYALSSGASIlEOPOPTCGNLLFtJ(ESSNSIAJ(F'KVl'LNSAALLQRYRV 

BACMSQ8_1 
'"III· ··1 1 01 1 '·1 ·111 111·1 11· 1 · . I I · ,. 'I I 

("ooI'rQIKALJ:ALKVSSDSKIVlCGPOKTOODLVILXOSMDf'IWRF---LKNVS--RQYQV 
510 540 530 5.0 550 5GO 

570 5S0 590 60C 610 620 
MON8'3,,~ RIRYAS'l"l'NLRLFVQNSNNDFLVIYINKTMNKDD- -- -Dt,TYQTFDLAT---'MlSNMC}I'S 

eRn _8AC."!'! 

MOM86) .pflp 

CR?7J1r.CTI 

HONSfil.pep 

Ck71_I'UI.CTI 

MONaG3.p~f'I 

CR" _ ""C1'I 

MON861.pep 

CR"_ !AC'l'I 

11111" I · ' I· '·1'" 1111 I I I I I 
RIRYATNAP-K'M'VFL'l'OIDTlSVBLPSTTSRONPNATOLTYADFGYV'TFPRTvt>NK'l'FS 

570 510 590 600 610 620 

6)0 UO 650 
GDKKELIlGAEsrvSNB!tlrIDkI&fIPVQt. 

I " I ' ·111 1111111· 
CBD'l'LUlTL YCTPNMS'iKI YlOKI 'EF I PIT;)SVt.OYTDCQNI EKTOkIVNOLFVN 

630 640 650 660 670 

615 A.A. 

HO 1)0 
PV.A(J'JfNL.'DkIl:IEKYAXS--ULAB( ... Q:)~ 
• ., 1· 1 I· '· 1 • • I· 

LLH - - - - IGanPIQBIDKNIlNVL.'l'SIVTPlKNOLDK 
120 1)0 140 150 

210 240 250 .2&0 210 279 
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I ·,, 1· II 1,111,1· II II I ' I ,I I d 1111 11 1 
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l50 160 310 )8 0 390 

'00 410 420 .30 UO .&SO 
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II· I I II· I I· I· , I ,··· I 
TSKVFPFYRHK - -- - - PI OKVEI - VlUIRlity SO! !YEN! F)I'SHS S'!VFRYSSNSTI eNtl\l K 

COO 410 410 (30 .$0 

460 .&70 480 &90 500 509 
KOHli] .pop Sl DO-LPPE'M'DRPLEKAYSKQLN'I:'AEC - - - ~F - LMQORRO'l'I PFF'I'WTHRSVDP1NTID 

I ·· I , I' I 1 11 ·1 I· ·'11 1'1111111 11 11 
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PltA29913 - parll,aporal cry.tal prot.un P2 - a..eillul thurlngi .. nU.1I .ubllp 
kurlu.ki 

C;Specl. • • 1 8aeillu. tnuringlenal,& aubap. kur.,t. .... kl. 
C,Dto.t.. 15-Dec~1988 .aequllilnc._reV11I1.cn 15-Dec-1981 It .. xt_"h.ng. 18_Jun_1U3 
C:.Aceea''l1on: "29913 
JI;;OonOVlll'l, W P , Dankoc.ik, C.C . : Gllb.rt, M P , Gawron-Burke. Me, Croat, 

SCORBS Inl.t.1 154 Inl.t.n 15f Opt. 27 ' I-Icore 2BO 2 10. 3 . 8 .. - 1 0 
Sn.l.tb- Wat.nnan Icor. 295: 2).1\ ldcm.tlty 11'1 S7S ... ov .. :r:h.p 

HONsn Per> 

.A2991l 

KON8n p.p 

A2t9U 

torol.'8GJ.p_p 

A2nn 

fin '0 eo 90 100 
~!VLDN~VCl'1"G'lSVVGOlLOVV'OVPII'AQAL'J'!:l"'Y-------- - QSPLNTrW-

1' 1· · ·11 • 1.01 
DP'sFEH1I:SLDTIQRBWMEWKRTDIISt.YVAPWG'lVSSI"LLKKVGSJ..IOKRILSKL1«>It 

~ " ~ H " 

110 120 110 14.0 150 
-Ps-DADPWKAPw..OVEVLIDKr.:IEE'iAKS'.At.Aat.OGLQtdr~YV----NALN-SWKX 

II" ,I······ •. . . III III I·· ' III·· 
VPSCSTNLMQnrr.R£TEQFLNQR1.N'rDTtJ.RIINULICJLQA,NlJI.EntOQVD't'FJ,NM'QI!IP 

90 100 1 to no DO 140 
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,\2Ull 

MOOS6) pep 

A29Ul 

MOtf863.pep 
'l'OS1'4,Q2 

- - - -
no 480 ,!)O 

-P'M'n~PL- --e:I'tAYSHOLMYAECrLHODlJtOTIP--

II 1· 1 · .•. II I 
LVIItNEDLTP.PLKYNQIRNIESPSOT-PGO 

0140 "50 

Pl, 617.02 ~ par •• por.l cryatal prot«1n cryrtc - ~ac.lllu. ~hurlnQJ.': 
plumid 
N,Altarnate "':"'1 delta -andotoXl.n 
C; Spec1 ••• .8'1:111I1.a tburin!l'J.an'1& 
C;o..t. 22-Nov-1991 ' •• quenc,_reV1.al0n lO-Nov-U95 .tlUCt_CNt.ng. Ct-Sep-1,,7 
C;Acc ••• 1CH'l.' 817.02 
R,I<u., D.; Cao, X L .. 3d .. 't .Y.; "ron.Qt>, A.I. 

SCOJl'd1J lull ltD Ihl.tn 140 Opt 21G %-&o:or. 1 277.' CO t 5.2a-10 
salth-V.tarJUIl ,core, )00, 21 U; l.dant.lt.v 1n 60J •• overlap 

K)H&6J.pep 

817.02 

MONU) p ep 

817402 

l«lN8I5J . fjep 

e1HOl 

MOl48U pep 

5174 0:1 

Mct:86l.~ 

617'02 

MOH863.pep 

511(02 

KOHan .pe" 

S174.01 

50 '0 70 80 90 
KUWUft'KDU'fEVUJUSTVl(DA.YOToI S\"JQ(IU.oVVO-_ .VPFAa.lL1'S--FYQSFLH 

I· 1'1.11 ,1·1 I 
AlIDPFSrJIHXSLN'l'IZKE"-'KArlXP,TDHstYVAPIWT'\IO$FLLICXVOsLWlCIULSnl"ON 

20 3C 40 50 ' 0 70 

100 110 12<1 1)0 HO 150 
T IWi'JiDA- DPW\(AFMAOYEVLIDICX [IlHY A KS!CA~ ELQOLQNN - - - 'SD"l"WALNSWKX 
I II I . · 1 I ·, , .. , .• I II I I I I I I • 

LIrP90SIDU'.QIILRA'rIQ'INQRIMDTLCRVNAElAOLQANVAEJ.'NJlOVD'NFLNP'HO 
110 '0 100 110 120 130 

160 170 1110 UO 200 210 
Tr..St.IUKRSQQRIRE[.FSOAf!SKFRblSMi>SF .... VSltFE'VtFLP1'YAQAA'H'I'ltLLLLKDAO 

, 1'1 I. ·11 • ·1' 1 ' ·1'11 ·1 1111 .1 , . 
NPVl>WIDIlWTLOQLlI'L------ -SilLPQFQIQG'tQt.t..I..LPLFAQMJfPNLBFIRGVI 

UO 150 150 170 t80 190 

no 2)0 240 2$0 260 270 
VFODWGY8SBDY.\EF'YMQLKLTOOY'TOHCVM'..rmvoU~LRCS'l'YDAWV1tFNRFRRBM 

, 11 11· I . I .·1· 1,1 I .. " II I I I I 
L..'t\IIXWOISMTVRTYROHLI\XFHROYSNYCIh'pyQTAnOUnUtLPDHL----BPR'l"tM 

100 210 220 :2)0 l "'O 

2110 290 100 310 320 
'l'L'Nl.DLIV - - -LFPP'YDI- - - - - - RLYBKCJ'nTEr,'RDlPTDPIPLLTTt.QXYOPl'FLS 

I I· · II ·' 11 ' ·1 . • I I I · 1 • I· 
f'UM'E\'VStW.IILFIYQSLLVSSQAl\LYASOISCP'I'Q&P'I'AQNWP-PLYS LFQVtfSNYVLN 

2';0 260 270 2110 2'0 )00 

HO HO )SO ]60 no 380 
IDfSlItUJlt.'DYLQaIE- FII'I1U.RPGYPUlUlSnYtrfSONYVR"!'R - - - PS IOSSKTIT!;P 

. I I I ·1, '1" II I· I ... ·1 ·· 
QL£CIJI'l"tI""PNIOOLPVYtiNSTL--H".AR~-INY-ROOVSSSRIOOANLNQNFNISTL 
:HO 320 330 HO lSO )SO 

390 400 410 ,2 0 4.10 UO 
rYQtlKST'IPVQKLIlrooQKVYIlTIANTDVAAHP!«lKWLGVTkVDFSQYDOQkNBNITQ1' 
I .• I ,01, . I · . I I • I II·.' I · 
PNPLQT--priRStiLDSGTOREGW.'l'S- -Tt'MQSGA--PB'M'LLRFCIFSARCHSNPFPO 

310 110 HO 400 4.10 

-
MONB6) p.p 

Sl74.02 

- - - -
4S0 460 "70 no ",,0 SOO 

YDSKRNNOHVSAQD8IDQt.PP£'I'1'DSPLBKAYSHQLNYAECFLHQDRRC1I.'IPPFTWmRS 
I • I I · • I I . 1 ••• I ··1'· ' 1 I • 
YFI RNlsaVVOTI SNADLARPLRF'NEIRDIO'r'r- ~ -A VAB t.VTVHNRXNNI-Y DT1Ui:NGT 

.flO 4)0 UO ... SO 460 470 

510 S20 530 Sol O sso 560 
MONI') pep VDp'PNTlOAEltrTQLPWXAY'ALSSQASII~BGPOPTaoNLLFLKESSNSIAXFXVTLNS 

I ·1 I · .. .. >II I I I I I I I I·· I· 
St 7"'02 MIHLA.PNOYTGFTVSPIHATOYNNQIRTFlSEKYOHQGDSLRF--ELSN?TAItYTUtOOO 

480 no 500 Sio 510 53 0 

570 SliD 590 600 61 0 620 
MOto'B U. pap MLLQRYRVRIRYA.&'T'f)/LkLP'VQHSl'fNOFLVIYlIfXTMN'KDDOLTYQTPOu''M'NSNMO 

• ·1·.· ·1·. I ' . I I 1. 1 I· •• 1. 
NSY--NLVLl\VSSIQSSTIRVTI--~HORVYTAMVNl'TTNNOOVLDNOARFSDINIONVV 

540 550 560 5'0 sao 

630 '"'0 ISO 
FSIJDIf.NB(.IIGAESFVSNEKIYIDXlUIPVQL 

1,1 · 1 ·1 .. • · 11'1 ' I 
ASANTNVPLOXQ'IJ'Mi'NONPQPKtJoCttMFVPTNLPPLY 

590 600 610 610 

D'l'CilYllC_) 

MON863 , pep 

BTCRYIlC_l 

160 170 110 
MOHII6) pcp TP[.SLRSKR.9QQRIRELn~E3UFRliCMPS 

1' 1 I· '·' 11 . · 1·1 · 
BTCRYIIC_) NE'VPLAIIWV~Tt.QQt.rL--···--SRLpQPQI 

MORII 61 pep 

JlTCftYIlC_J 

Y.0N863.pep 

BTCRYlIC] 

KcmaiJ.~p 

IlTCRYIIC_l 

MONU3 .pap 

eTCItYIIC_3 

MO'HlI6J .pep 

MCRYIlC_3 

140 t50 1150 

280 290 300 110 320 
TL'l'VLDt.!V - _ - LF PFYDI H _ • M •• R L Y~KCVKTELTRDI PTDPIPLLTTLQK'roPTFJ.S 

1· 1· . II . 11··1 . III· I . I' 
P'LHVPE'/.VSIWSL!I'K'fOSLLVSSOANL'rASOSGP'I'OSP"I.'AONWP-FLYSLFQV?'S'lI.'YVLN 

250 260 270 2 10 290 300 

]30 )40 )50 )60 310 380 
IENn~X'Pftt.'DY\..OGl E-?'HT1'lU(IOYFOkDS'NYWBtlN'IVETR- - - PSIOSSJcrnSp 

• I I · I' I· 'I' II I . I ••• ·1·· 
GLOOAR.'t"l'ITFPNtCCLl'VYHNS'l'L--HF'AII.--INY-ROOVSSSRIG(lANLNQN'P'N'ISTL 
310 ]20 )]0 l(O 350 360 

no ,00 410 (20 ... 30 .40 
rYGDlCSTRl'VQItLSI'DOQI<V'f1l1'lAtrr1'DYUWPN01tVYLOVl'XVDFSQYDDQKNETSTOT 

I • I ··1 ·1· 1· 1 ·1 II··. I 
FNPLQ'r- - PFIIlSWl.DSOT'OIl.OOVA1'S- -TNWQSGA - - F2TTLLRFSI FSARONSNFFPD 

170 ltO 390 400 .uO 

no (50 470 .... 0 ",,0 500 
'tD6.lCRNHOKVSAQOStDQLPPI'M'D8PLnAYlfItQLNYAECrLHQDRRGTIPFF'l'WTHRS 
I . I I · .· I I · 1 • . I ,I·. I· I • 
Yl"lkNISGWOTISNAOu'RPLHFNBIRDIOTT---AVASLV'l'YttNRKNNl-Y.DTKENO'l' 
HO 430 HO 4,50 460 470 

-
MONI61,,,~ 

BTCRYIIC_3 

- - - -
510 520 530 "0 SSO '60 

VD'FN'TIOM:XITQLPWKAYALSSOASII-BOPCPTGONLL'LKBSSNSUKFI(V'TLNS 
, I I I. • " I I I 1 ·1 I I II I·. I · 
MIHLAPNDrTGPTVSPlKATQVNNOI RTrISEKYaNQODSLIU'--EL.SHPl'IIRYTLRGNO 

' 8 0 490 SOO SiO 520 S30 

570 580 5g0 600 no 620 
M.OH861.p~ AA.l..LORYRVRIRYAST'I"NLRLPVQRSNNDl'LVI'lINKTHYKDDDLn'<7rFDLA'rTNSNMG 

. 'I" .. 'I" I • , I I 1·1 I "I' 
BTCRVIlC_J NS't--l'fL,YLRVSSIasSTIRVl'I---NOk'V'tTANVNTTTNNtlOVLDNOARFSDINIONW 

540 550 560 570 580 

6)0 "0 6S0 
MOH86J . pep 'SODKNELIlOA£SFVSNRl<tVlDKI E!"IPVQL 

I·· I · 1·1· · ·· 11 ' 1'·1 
BttRYIIC_3 ASANmVPLOIQYTFNGNPQFEt..M.WIHFVPTHLPPLY 

MalUiJ.pep 
'l'OIQ4.57U 

5'0 600 610 6:.10 

10 045143 PRELIMINARY, PR'r . 622 A.A. 
AC 04'$'743, OT Ol-NOV-H!i6 (TRBMSL.REL 01. CREA'l'BDl 
DT 01-NOV-l,,6 (TR!KBLREL. 01, LAST SEQUENCE UPDATB) 
D1' 01~JiOV-1996 (TR8MBLREL. 01, LAST ANNOTA't'ION UPDATE:/ 
OX CRYlIe DEL'l'A-ENOO'J'OXIN 

SCOR!S lnitl: 1 40 Inl.tn· 140 Opt I 276 :l-.eor.: 277 II Ell i S 2.-10 
SlIIi tb-W.t.rlMn .cor •• 100, :.11.1' ident.it.y lon 603 •• overlap 

SO 60 70 80 90 
)oION86) ,p.p K&r'LRMT£DSSTBVLOOS'J"ln:OAwroISVVOQILOVVQ -- -VPFAQAL'l'8-~FYOSFLH 

' ·11· 11 • 1·1·· • I O'S'.' AHDP1l'SFE'ltXSLNTIBKEWKEWKItTDtfSLyVAPIVI:)'!"V09P'LLXKVQSLWM!1.SELQN 
20 )0 40 50 60 70 

lao 110 120 110 H.a l'ju 
!«me,) .pep TIWP8DA-PPlo.'kAPHAOWvt..lDtCXI1i:£YAXlin.LA.IL.OOLa'f'H---FEnYVNALNSlrnCK 

I I I I ... '1 · 1· ,. "II I I I I I I· I··· ,. 
045'1.4) LIP' P'SG:lIDLlf.OBILRA'rISlOYItiQKLN"DTLGR'mAI!LAOLQMfVAJ!F'NRQVD):lUfPNQ 

10 '0 100 11 0 120 1)0 

160 170 160 190 200 210 
Hotfllfi3 potp TPLSLRSXRSQGRIRELPSOABSHFftNSKPSrAVSX'FIWLFLP'rYAOMHTHLLLt.XMO 

I I I · ···11 • ,1.1 , .... 1· 11 ' 11111 ·1 ..• 
NPVPLA I I DSVlfI'LOQL.FL- -- - - - - S Rtl'OrQIOGYQLLt. LJI r..r AQA.A)'1'WLSFIRWI 

14.0 150 160 170 180 BO 

12C 2JO 240 :lISO 260 110 
VP'QSiitI'OYSSIWVA!FYI\'II.QLXL'I'QQYTOHCVNWYNVQL)lCLIWST¥DAWllXFNRFRREI'I 

·11 11 · I .. I. '·1. 1.1 I" ·' I I I ·11 I 
LHAOEI1'OISM'l'V:t'l'Y'ROlllJllCPHRDYs.-."YCINP'{QTAFII.GL"UU,PruL~- ~~1i:FRTYM. 

200 210 220 2)0 HO 

290 'DO 310 '" 

Q4576] 

MOffU3,pap 

0457 ... 3 

MON861.p*p 

Q4S14.l 
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0457(,) 

HONB'l p.p 
TO' 8ACCRYIIIA.-1 

LOC\l' 
PEFINITIat' 
e •• 
D.\TB 
ACC.BBSION 
NID 
ORGANISM 

10·JUN-1993 
L03393 
0304150 
Be.dlll.lG thllrlng-Ultlala • 

Inlttl 255 
Salth-\Ii'atOJt'WIan acor.. 255. 

u u u U ~ 
¥.ONB is] • pep MAtlPNNRSEHOTIlI:VTl'N'SBLQTNHNQ¥PLAONl'NSTLEELNYKEFLRMl'1!:DSST 

111111111111 I I I· III 11111' II III 1111111111 
8ACCRYIIIA_l l4NPNNRS';;:HDTIKT1'ENNBVPTNl[VQ~I'LAET['lfl'TLBDLNYKBf'LIUtT'" 

10 ao 10 '0 50 

70 80 90 100 110 120 
!'tOO8S] • pep STVltDAVQTGlS\fV'CK!lLOVVOVPPAOII.LTSf"iOSFt.NTIWPSDADt:>WUP'MA!JVtVLID 

MONa61.pap 
'l'O.8TTOXD_1 

wc:vs BT'l'OXO_1 
DiFINITIc:H B thurln,p.a.n .. :l.' IJOkd ao.qll:l.lo-Iarvlcldal delta-endotmnn "en .. 

fr.~at.; 
Wldot.oXln fAA 1-U.21 IS?? ia ht ba •• l D codon). 

OATI: 14 -OCT-I") 
ACCESS!otl .li::05692 

SCOR.ES Initl 1(11 1nit" 180 Opt I 237 ~-.egr. 2~<l.6 !{}. 1.7a-09 
. Blnlth-W .. tllf1:"fMn .. e" ..... 237: 28." ldentity l1'\ 13" .a overlap 

MOt'I86l pap 

wrroXD_l 

)(ONB61 pep 

8'M'OXt1_1 

MON86J.pep 

BTTOrD_l 

MQtI86J.pE!p 

~ONU3 pep 
'!Q,Q4571l 

10 20 30 '0 SO 60 
!OJIPNl(RSIUIDTIKVl'PNBBLtll'NHNQYPLADKi'NSTLBIU.KY1CI!t"LRMTBOSSTEIILON 

1111" """ 111,,11 I· ·· . 
MN"SGYPLANCLQGSMKNTN'tKDWI.AMCBt."'NQQ'!QVNl> 

10 .0 30 

70 80 110 100 110 
ST\1XDA-vm'GISVVlJOILGVVtJVPFAOAL'l'SFlQGf'LNTIWPSDAD-:!'---WXAFMAQV 

""· 11'· I I II I I II ••.• I ,11, I I I I .. 
AAlNSSSVSTALXVAG.\ILKTVNl'P-AG'I'VLTVLSAVLPIIM?I'NT'PTPERVWNDF.n'N'l' 
.0 50 60 70 tiD 90 

120 130 14.0 150 160 170 
EVLIDJ<.KIEIriAKSKAIJI..RLQO[.QNNnmYVR-'LNSWIQ('M'LSL1UiXRSQGRIRBU"SO-' 

I II • I .. II ..... ·"1' 'I'll' I 
~NLIDOTVT1I.YVRTMm.KMTWKllYLDQY'M'KPNTWKREFNNOSY 

100 110 120 130 140 

ltO 190 200 210 220 2)0 
ESHrRNSMPSP).VSY.FIWLFLPTY1I.QAANTHLLLU::IlA.QVFG8EWGY88EDVlI,BFYRRQ!. 

ID <':45712 PItBLlMll<AII.Y; P[l.T. UfoS M. 
AC Q4.5112, Dr 01-HOY-1IIg6 (TREKBLRlt. 01, CREATED) 
DT 01-NOV-1996 ('l'RiMBLRBt. 01. LAST SBOJENCB UPDATE) 
or 01-NOV-11196 (TRKMBLP.Bt 01, tJ,ST ANNOTATION V?DATEJ 

DELTA ENDOTOKm (FRA.CJ.mNT). 

SCORES InLtl 100 lnltn. 136 Opt: 211 ~-.cor.· 2011 1 sO 'e-06 
Banh_WAtllJ ... ftWln 800re l 282; ;n.n ld-ent.lty in 6U .. A ovet"1ap 

so '0 70 BO 90 100 
MON9 63. pep RHTEDSBTSVLDNS'l'Y'KDAVO'l'GISVVGQILGVVO-VPFAGALTSF'I'"QSFLNTIWPS---

·· .. 1 I I I. 1 '1" '11' 
QoI5712 QKJ:LPE"Df{LTIAWNLYJ('t'GKLDYPALTUSISLIGFIPGAEAAVPFINMFVPFVWPKt.FG 

MCNe6l.pep 

0'5712 

MOfoI86l.pep 

0"- "'/12 

MONa&) 'Pep 
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MONII6) .pep 
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KONS6) p~p 
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~ u H ~ ~ ~ 

110 120 130 140 150 
- - - - -- DADI,)WKAFMAQVEVL1 DXXISE'tAUKA·t.).B:LQQLQNN - - - FBDYVNALNSWKl( 

1,,1·1 I· 1·1' I I III I I" ,.. . 
ANTROKOOOLFM.1HDAVNKMVDNKPLSYNLSTLNKTIEGLQGNLGJ..FONAIOVAICOCS 

110 120 no U.O 150 160 

16D 1?0 180 UO 
TP !..SLIt- - - - -- ~ - - - - - -SICRSQOkI R!LFSQABSHFRNSMPSF~ - - - -- --AVSKPIN 
II . ! I I I; III I I I I I 1 00'!' 
TPERVNFOQNCTPCNPNQPCKDDLDRVASRFD'l'A.NSQFTQHLPE:FICNPWSDENSTQEf'1tR 

170 180 190 200 210 220 

200 210 220 2)0 HO 
- - - - LFLPTYAQAANTH LLt. LKOAQVFOSIMJYSSBDVAEPYRRQLJ: - L'l'QQY'l'OfI.CVN'oII 

I II I' I 1111· I ,I' '1·' I I ,I . 
TSYELTLPMY'I"I'VATt.HLLLYSOYIEFKTKWNFHNEQYLNNLKVELQQL1HSYSETVRTS 

30 24.0 250 260 :no 290 

260 270 280 290 300 
~Y?"WVkFNRFRREMTLTVLDLtVLf'P"'I'"DIRt.YSKGVKTRT,'I'R.DtM'D 

'~~SVNAJ.!W!JJ~cL~I,.;.~k;W£Jro~LbUJui~f;b 
310 320 330 34.0 

))0 HO 350 ]60 
IRKPHLFDVLQGIEF!tTRLRPO'lFGKDSPNYWSGN 

" 1· I. ,,11'1 · 
ILDTPSP'l'YQH&-----FVSV1)GIWSRXE 

HO 390 

590 600 510 620 1129 630 
NNDFLVIYINl<TMlJ:<DDDLTYQ1'FDLJd·J'NSNMaFSQD1CNEL1------ -- IGABSF---

I I 1,1 ,I I d I 01.· I I I II 
NN- - --VYFNl/DLSENPPRNS rSPG- STitS SVVGVQGIlNQKYILl<SI'l'TVE:IPAOSP'J'Vlf 

5)0 64.0 650 660 670 

,.to 650 
VSNF.- - - KIY I DlCIErI PVQL 
·,1, '·1111 ·1 
lTNQaSSOLlLDR1BFVPJ(IQYQfC'tJNNNt.HC[)CNr."PVDTncT'(,:CVCTSL'lT.lCDCNNPR 
680 690 700 710 72<l 730 

MONR6).pep 
'I'O:STU19725_I 

t.OC\1S 
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Do\TB 
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BTU19?25_1 
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2l~JUN-1995 

Vl972S 
qS6263S 
8"1;11.11ua tburinql.nlla 

11O),tl' 100 Inltn: 136 Opt. 211 1:-aeorel .OS.1 EO I '. - 06 
Stuth-W .. terma n IIc"re 282, 21." ldentity In 6 .. 0 ... overh.p 

50 60 70 80 90 100 
HONII6l p.p RMTROS9TEVLONSTVKt>A.WTGIGWOOlr.GVVO-VPF'AaALTsPYQSFL.'fTtWPS---

.... 1·1 I I · 1'1'· ,II' 
B'I'tl19725_1 QKXtPEDHLTIAWNLYXTOKLDYPALTXASISLIOFIPGA1U.AVPFINMF'VDPWPKLPG 

MONe6l.pep 

BTU197l5_1 

MONII6) .p.p 

STI119725_1 

MONB6) p .p 

8TU19725_1 

MONEl6l.pep 

BTlI19'725_1 

MON863.ptlp 

BT019725_1 

)(ON1I63 p.p 
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MroIB63 pep 

BTUB72S_1 

MONS6) p.p 
TO.Q"-S75J 
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50 60 70 80 90 100 

110 120 130 ltO 150 
----- -~DP''''KAF'W!.QV£VLIDKKIEBYAKSKALABLQQLQNN---FEOYVNALNSWKP::" 

1,,1,1 I' '·1'1 I I '· 111 I I···.. • 
ANTEOKDQQLFNAIMOAVNKMVl:>NKI'Ls'il(tSTutKTlEOLQONLOLFQNAIQVAICQaS 

110 120 130 HO 150 160 

160 170 180 190 
TPLSLR.- - ~ - • - - - - - -- -SIO\8QGRI RELFSQA.BSlfFRNSMPSl'" ---. - - - -A VSKf'EV 
II . I· I' I 1·1 I, ,I I ,,·1, 
'1'PBRVNFDQNCTPCNPNQPCKODIaDRVASRFDTANSQf'TQHLPSFKNPWSOm:rnEFXR 

170 180 190 200 210 220 

200 210 2:1.0 230 2'0 
----LFLPTY"AQAANTnLLLLKDAQVPG£SWCYSSEDVABFYRRQLX-L'rOQYTDHCVNW 

I II I· I 1111. I I·' I· ,·1' 1 .. 1 . 
TSVRI.TLI:,>MYTTVA.TUTLLLYOOYIEFMTKWNFHI'fSQ'I'"LNNLKVEt..QOLIHSYSETVRTS 

230 <!.to 250 260 270 2aO 

250 260 270 2ao 290 )00 
YN'AlLNGLRGSTYOAWVXPNRFR1I.EKTLTVLDLIVLF}lFYOIRLYSKGVXTELTRDIFTD 

I I ,. 11'1 II II· '1·1' 1'1 I ,III I , I 
FLOFLPTLHNRSKStNNA'tNRYVRNMTVNCLDIMTWPTFO'I'HN'{HQGGKLOL'l'RIILSD 

290 300 310 )20 )30 HO 

310 )20 )]0 HO )SO lSO 
---PIPLLTTLQKY-GPTFLSIENS1Rlt:PltLFDYLQOlEFHTRLRPGYFoKOSFNYWSGN 

II 11'1 II • I ,,·1 I '11' 1 
'l'AGPIEEYTTC30KTSGPB----HStUTPNN1t.OTPSPTl:'QHS-----P'VSVDSIVYSRr;E 

)50 360 370 J80 390 

)80 ,,, 4" <20 
'f\JB'I'R PSIQSSI{TI'l'S --PJ'YODK..<n'UVQKLS,. -OOOJCVYRt'IAN'l'DVAAWI'NOKVYIA 

•• I.··. I' I 1,1 I I· • I 
LQQLDIA1"{STNNSNNCapYGLJ\LBYTOOSRYDY()DNO"Of't'TSNNNYCHN~AP1TLV 
4.00 <110 .20 "JO "Q 450 

.30 4.40 450 "60 '\iO "-80 
VI'K\lDFSQYDCQlCNETSTQTYOSKRNOORVSAQDSIDQL- PPET'l'DEPLEXA'I'"SHQLNYA 
.... I I •• , I 1,111'1' I ""1 

NA")ILVNAKGSLQNVB!::LWSTVNGcscSCtCD7\WtNYT,RP~'l"SKN--II:SRPDOt(I.NVL 

"'''0 470 490 500 510 

490 500 510 520 5)0 
BCPLHQORRGTI PJ'PTWTKRSVD~F - - - - NTI - CAEK.1TQLPV- - VKAYALBSGAS1 lEO 

S'O 550 560 570 S90 
.0000LLI7LKESSNSIAKl"!l:VTLNSAALLQRYRVRIRYAS'M'NLRtE'VQtlS 

1·· 1 I . "1·, I I 'I 1111 ". 
LS - NSQSVO_ IQITNQTK- ~ ~ QKYE.I RCR'I'" AS - - - - - - - -KOO 

600 610 620 
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Q4S?S) 

MOOQ63.pep 

Q4.S'7S1 

HON86) pep 

Q'5'753 

220 230 2.0 250 2 
MONS6) .pep WOYS ___ S2DVARFnRQU:L'l'_QQYTDHCVN'~t.mL_rUlSTY~ 

045153 

M.ONU).p"'p 

Q4.5'75J 

MOMan pep 

QtS15l 

MCt<I861 pep 

04575) 

NONU) .pep 

04.5753 

MC't'I86).p~ 

Q4S?51 

loIOH863~p 

0<1515) 

MONB63.ptlp 

iJ'S'75l 

O(S'7S3 

MOHU) . p.p 

~DS~INF;P~l~~I~~~XL~SKTIY~K!hsYaTP~DL~F~' 
1.40 250 260 270 280 290 

2BO 290 ]00 :no 320 
TLTVLD[.rvt.FPP"rDIRL Y SXQ- - - VXTELTROlf"I'DPI n(}l'~ - - • TLQK'{Q- - - - - - II 

I II' 111·1 II I , .. III" I· I II·, ' I 
'I''I'UCLDf'ARU''P1'I''DI:'nL'tM''3SODt SLOl.'r'R1U LS 1'F1 1'1R1'Aoo[' TLNN'TS I DTSNWP 

lOD l10 l20 lJO 340 350 

]]0 HO 350 ]60 ]10 
'['FUI KNSIRKPHL1DYLQGIKFH'lRLRPOY FGKDSFK'( - WS - - -GH'iVETR - - ~SIGSS 
•... , . ,I· I." I ,I I I· . 1111 ,. 

K'(~t>NPKE-!uLKQPKr.VPS'Wk.U.OYOOLL01''{(.WAIE'VQDS~RL.YQQLI'J.1I 
)60 37D leO 190 4CO 410 

1.0 19C 4.00 410 (20 430 
KtITSP1Y-ODKS't'BPVQKLSFDGQftWItTtAmDVAAW?NQKVYr.mrrXVDf'SQ'iODQK 

. I I' 1·1'· "1 I· ·,,1 · · I· ··1 I I . 
Dl'QAQPNYVSlVSIOH'"IIQINMOTWXT----Pt>QOASIJWl',r.nn05VSOLsF[,QROOTR 

4.20 430 440 4>0 460 410 

uo no 460 470 oleo 490 
MBTSTO'l'--YD9KRNNO'ilVSAQOSIOQt.PPB'M'DE?LBKAYS}{QLNYABCFLKQDRRC'l'I 

., I' , ., I d.l, II I " 1 
LSACMOOaFADTIlfSLPA·IW{LSYL.Yarpy QTSON - - - - - Y SGRVO-~LVGVSTPQEIITL 

,80 .4.90 500 510 510 

500 510 510 SlO 540 5"0 
PI'II1"mlRSVDfFNtlDAEKITQLPVVKAYAL89O.J..SIIF:QPQF"T'OONLLn.lC..Emm£IA 

I, I· '1 II II,·" , '1.1, I" II 
P'YIICQ1'O!om.V31'HQ------FPF.&:KA---SY'ClG'l'YVX - ~LNGANAMKLSPGQ·SIC 

530 5'0 550 5(;0 510 

560 S'70 580 590 600 610 
KFkV'1'LNSAALLQR'tRVRlIlYASTTHLRLF--YQNSNNDI'LVIYINX'I'MNKOODt.TYQTF 

,·1· .1 ' 11111 I · 1 I·'" . II" I" I 
I PITNVl'SC - - - - BYQIRC'RYASNDNTmIFPNVDTOO.UI PI FQQINlI' A.S'l'VDNN'l'OvQOA 

580 5'0 600 610 620 6)0 

620 510 UO 650 
OLATl'NS'NMGPSOtlkHELI!OA ESF' -- -VSNE- - - JO YI OKI EFIPVQt. 
, " . . , , .• I I ' " ,'1' . '1'111 I' 
NOVYVVKSlATTONSF'l'VJ(I.PAKTINVHLTNQOSSm.TLORIEFVPILBSN'I'VTIFNM'S'{ 

64.0 1550 1560 '10 1580 690 

T'MaAWLIPAtAPtMSTSSOkAL'l'GSMSI't'ClR'I'TPNSDDALLRFFJ:'l'NYOTQ1'IPI PGSO 
700 710 7;tO 130 '1(0 ')So 

'1'0 aACCII.YVAB,J. 

LOCUS 8ACCRYV~B_1. 
DEPINITION Sacill1.l.. thut'lngi"UD •• delt.- endDtoxin (C'rY"Ib)I g.n •• S' .nd. 
DA1'B 30-MA,'l-199S 
~CCKSSION t.010l' 

.. ' - - - -
NIO gUl'Hi9 

S.cl11u. thuritlgi.n_l_ • 

SCORES Inltll 61 Initl'l' 152 Op1:. 164 &-8COre 161.3 BO. 0.0016 
SlnJ::h-W.t.r.. ... n .cora 268, 10.6\ identl.ty 11'1 695 all overlap 

10 20 30 40 SO 
KONa6l.pap MANPNNRSEHOTIXVTPNSELQTNHNQYPt.J.DNPNS'l'LEEL--l'i'YKEFt.RMTEDSST 

" . . II I I ,I II ,. 1, 1 I" I, 
Bl\CCRYV.AB_l HA!LNRLYPSVPYNVLAYTPPSFLPOActrQATPADL--TAYEQLLkNLBKGINMll'YSKIt, 

10 20 30 40 ~O 

60 70 130 90 100 
}(ONB 6 3 • pap - - EVLDNSTVXDA VQTCHiV-VGOl LGV\IGVPF l\GAL T S F"lQSFLNTIWPSDADP - - - - -

II I·' I I I 'II 1·1 I I· ,. II I 
IADVLJ(QIFIDDTINYQn'VNlGt.SLITLAVPEIGIFTPFIGLFFAAr.NKHOAPPPPNAX 
60 70 80 90 100 1.10 

110 110 130 14.0 150 160 
--WI{}.FMAQV!Vt.lDKKIEEYAKSkAUr.BLQGLQNNPBDYVNALNSWKKT1'LSLRSKRSQ 

·1· ,. '11,' " ·1··1111 I···· •. ·1 . 
1. Ol:FB:AMKPAIQEMIOR'I'I.:rAOKOTPLNQKISGLQNLAAR'lQSTMDtlIQSH--OOFNKVDS 

MONU3.P4i! 

BACCRVVAB_l 

NON86).p .. ~ 

DACCRYVAS_l. 

MONB6] p.p 

aACCR'tVAB_ l 

MOOU1 p.-p 

SACCR'lVA8_1 

~861.p.p 

McCRYVAB_l 

MOOBU.p.p 

BACCRYVAB_ l 

20 130 14.0 150 160 170 

180 190 200 210 219 
lOA - __ ESRFRNSMPSFAVSkP ~ N _ EVLFLPT'l AQAANTRLLLLkDAQVFQIi£ 

4,.1,0 4SD no 470 
NET S'lOT- - YDGKRNNGRVSAQDSIDOLP['ETTDEPLEKA 'lSHQ 

., I," 1 , 1·1· II ;. , 
LS~GMGQGf'AD'1'IYSLPATHYt.Sn.ra'rPl'Q'l'SDN-----YSa:HVO-Al.' 

.ut0 HO 500 510 

500 S10 520 530 540 550 
PFFTWTHRSVDFFNTlOABKITQtPWKAYi\LSSGASIIEGPOF'l'OGNLLFLKKSSNSIA 
I' ,I, ·1 II I I '.. ·1,1, I· . II · 
PNIIOQ[,DEQGNV8T~.a------FPFEKA---S'i'OO1'VVJ:-~'N'G"NA}4kLSPOQ-SIG 

5)0 5-4:0 550 56'0 570 

560 570 580 590 600 610 
XFKV'rLNSAJ.LLQAYRVRIRYASTTML!UJI' .. -VQNBNNDPLVIYINXTMNItDDO'LTYQTF 

··,1· I· 11111· I ·1 I,·"" II •• \. I 
IPITNVTSG~~--EY'QIIlCRYA.SNL1n'NV1'HVDTOQAIU'IPQQ.INl"MTVPtfNTGVQGA 

580 5'0 600 no 620 610 

620 630 1540 650 
DLATTNSJt/MO' SGDKNELIIQASSF - - - VSNE- - - KIYIDXI EFI Pll'QL 

, I I'" ,I, .• 1·111·1' 
NQYYVVXSIA'M'CNSM'VKtt>AUINVRLTNQGSSOVFE.DRI£FVPILBSNTVl'rPNNSr 

64.0 6S0 660 610 680 690 

BACCRYVAB_ l TTOSANLIPAIAPLWSTSSDKAVl'OSMSI'l'GItTTPNSDOALLRFFK'1'N'lD'l"Q'l"I[lIPCSO 

HONan.pcp 
'l'o:MCDR'tVAA,J 

100 710 720 710 '/.cO '50 

- - - - -
LOCUS 
DEFINITION 
DATE 
ACCESSION 1ft, 
ORGANISH 

BACDRYVAA_1 
k(lJ,.ll .... thurlngi.nsl. d.lt.-.ndotoxin (CryA(.)) gene,S' er'ld. 
lO-llA.'i-199" 
LO'025 
,,142868 
B""lllu. thurlnll1..nsls • 

SCORES Inltl: 59 Inltn 99 Opt. 164 %-.eor •• 160.7 EO f 0 . 001'7 
SllU.th- WlLter..an seore, 2Bl, 11.5' identlty 1.n 701 _ ove"lap 

10 20 30 4.0 50 
MONe6) .pep MANPNNRS£HDI'lk\I'Tl'NSELQTh'HNQ'tPLAOMPNBTLEBL--NYXBFLRM'l'EDSST 

.• , II I I ,I II ,. I I I" I · ' 
BACDRYV""-.l MlI.ILNgLVPSVPnNt.AYTPPSFLPOAGT~'l'PAOL--TAYEQLlJCNL£J(QIm.GTYSKA 

10 20 )0 4.0 50 

60 10 BO 90 100 
MCNB61.pep .. -Ii:VLDNS'l'VKDAVGTGISV- VOQILOWClVPP'AGALTSFYOSFL.NTIWPSDADP-----

II I 1·1 I ','11 1'1 I I, ,. II I 
BACORYVAJ._ 1 IADVLl{GIFIDDTINYQ'I'YVNIGLSLI'l'LAVPBICIP"'rPPIGLFPAJ.LNKKDAPP"PNAK 

60 70 80 90 100 lIO 

lID 1 20 l30 1'0 150 160 
MONB6J .'P.p --WKAFMAQVKVLIOKKIREYAKSKALAELQOL.QNNFEDYVNALNSWKKTPLSLRSKRSQ 

,I ' • II,· ,,1,1111 I"" · ·' • ,I • 
BACDRYVAA_l DIFEAMKPAIQEIo(XORTLTADEQ'I'FLNGEISGLQNLAARYQSTt1DDIQSH--OOF'NIWDS 

MON86l.p.p 

BACDRVVA.Ll 

120 130 14.0 150 160 170 

170 180 190 lOO 21 0 219 
QR:IRBLFSQA---BSH'l"RNSM,"SFAVSKF-- -INLFLPTYAQAANTHLLLLXOAQVt'GEE 

I I"" '1 I I ,.. ·1 II II 1' 11'11.1 • I 
aLIJU(.FTDEVLSr..H..qF'YTORLPVFITDNTADRTr.LGLPYY.A1LA~LM:LLRDII'l'KQPT 

180 190 200 210 220 2JO 

220 no , 240 lSO 260 210 
KOH6El.II"P 'ffGY!J. - --SEnVAEnp.p.QJ..JtLT-QQYTD'4CVN't1'ClMlLlCt.-P.GS'rYDAWVlC.VNRnlU!:M. 

I ,I , '" ,·1" I ,.' II· I ""I'" I 
liACOR'fVAAJ WOBKIN'P'r'['Oll.IDSFKTnl kNNIkLYSK1'I'tDVFQKGLAS'lGT1>SDLESPJ.KKOXYI&I.H 

ltO 250 260 no 0180 HO 

280 290 JOO Jl0 320 
MON84i3 pep Tr.,,-vLOLIVLFPFYOULY,SKO---Vk'l'EL'fRDIFTDl'IFLLT-- - - t'LO!<YO------P 

I II 111·1 II I ,., II I·' I I 11,· I 
"'ACOR'iVAJ._1 TTHCI..Di"ARLi"(~P'O!i'O r.YPT'G5lGDISLQK1'1U~I.LSP,.IPt"'TAOOL1'lJ\1:ttSIDTSNWP 

300 310 3 20 330 340 150 

HO )4.0 350 360 370 
TFLSIJ;;Nst R KPALYDYLQ01EFH1'RLKPGY'Py}{DSPm' -WS - - -QN'iVBTR - - PStOsS 

· " , ,, ·1 I", I 1·1 I I · • 1111 
1 HYZNONQAFI'NI'kE-RILKQP'kLYPSWAAGQYOOLLOPl'LWA.:IEVODSVRTRLl'GQL~.AV 

360 )70 3aO 190 <loa 1I.l0 

MON9Sl.p.p 

8ACOR'tVAA_1 

~86l . p.p 

9ACORYVAJ._1 
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110 140 loSO 150 1'10 

110 180 H O laO :no 219 
GRIIUUSGQo\---J::SHI'RNSIo(PSF1o.VSI(P---RVLI' l.P1"'O.QUNTHLLLL1<DAQVFCEIl 

11 .. ·· n ·1"·1 I . '1 II II I 111 1.1 • I 
GLII()(FTDlrllLS~SJo'n'DKLPVFIT[Nl'AnRTI,LtH.pYY"tU.SMHLKt.t.ROItT)(GPT 

160 uo loa 210 :1.20 230 

220 ;2.)0 :14,0 :ISO 160 :no 
K0JI'86J. P-P WiTtS- - -HRDVAEn'RRQtJ(1J1"-OarrOHCVN'~LI'IQL-RCSTYIlAWVXFI'fflFRRB)\ 

I I,. "I·· I· .• II. I •• I • • • I 
0,51&0 jr,,'DSJtINFTPOAIOSrKTDIKNHIKLY!>J(TI'itlVFQKGU.SYGTI'SOLESF"XKQ~IBUI 
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Q4.5160 

MeNan pep 
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MON86] pep 
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HOHIHiJ pep 
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I II · III I I I I • II I" 1'1 II'" I 
'l"tRCLDP~JI t.F por, Dl'DL 'fP"t'aSGDISLQI<TRR 1 t. S1>' I .. IR'l'AOOL'l'LNNTSl:OTSNW:t 
Joa no ~2D :130 HO 

Del JtO 350 JtiO 310 
TPt..SI~SIRKPllLFDYLQClE:f'KTRLI!.PoYPGKDSFN'l-W.<;---GNYV8TR--PStilSS 

I· I. '," I 1'1 I I· 1111 
lNENCtfOAFPNPKB-I\ILfl:OF"LYPSWRAGO\'OOLLQPYLWAIEVQDSVETRLYGQLPAV 

360 )70 lllO 390 .00 ,110 

380 )gO 4.00 410 .20 (30 
l(TITSPFY-(;OKS'M!PVQKLSF'OOQkVYRTIAln'DVAAWPNOI\VYLGVTKVDFSQYDDQ1< 

.·11· 1··1 , •. ' I I· • I •• ·1 , I I I 
DPOAOPN\'VSI OSSNPII o::cNMtl't'WtT- - -_ PPQ(]1..Brn\'N'T'NrMRGSVSI;L.SfI'LQROO1'R 

4.20 (30 UO ,ISO 4.60 fo10 

'"'0 .50 .IiO '10 480 
NftsrOT - - YDSKRNNGHVSAQOSI DQLl'PR1'TOE--- - - - PLIi:IU. YSHOLN'fABCFLM.Q 

I . I ·1·1 · I" I I 
LSAOMOOGPAD1'IYSr..PA'l'HYLSYLYO'l'PYQTSDNYSGIlVOA.LVGVSTPQ!;!ATLPNIIGO 

4.S0 (90 500 510 520 SJO 

490 SOO 510 520 SJO 54.0 
_DRRGTrPF'\PTWl'1(RSVDFFN'rIDABKITQLl'WUYALSSOASI_IEGPGFTOONLLF_ 

I· I'" •. I I I .. I· II I II I ·1·1· , 
PDEtx::l/VSTNGfPFBUSYOOTVVI<S---lf'LH(».!.?MXLSPQQSIGIPI'l'NVTSGBYOIJI. 

540 SSO 560 570 5!0 

S50 SliD 570 580 590 600 
__ l..KBSSNSI AU' KVTLNSAJ,. - LLQRYRVR1RYil STTN(.Rt.FVoNS1'<"NDF'LVIYINK'l"MN 

··1 • II "I ,1· 1 ·1 11 11··1' ,'1 I I I 
CRYASNDNTNVFFN\ID'I'OGANPIFQQ- -- - lNi' AB'l'VDNNTClVQGAN'CVYVVl(S IAT'l'DN 

590 tiOO 610 620 6!0 1540 

MONS6) .pep 

QtS760 

0457 60 

MON863·Vep 
'I'Q: 04. 5710 

610 620 630 64.0 650 
KDDOt.'l'YQTFDLATTr.iSmlGFSGDKN£L.IIGA.ESFVSNEKIYIDKIEFIPVQL 

I .. • II-' 1·1 . 1.11111 I 
SFTEI PA KTINVHL TNQO-- - sso- - - - - - - - - - - - - - - -VFLORI SF I PFS LPLIYHGS 

fi50 660 670 fiSO 

YNTSSOAODVLWSSSNMNYYDIIVNOQ.I.NSSSIASSMllLt.NKGkVIXTIDIPOHSBTFFA 
fi90 '100 710 720 no 14.0 

0.5710 PREt.IMUiIlIl.YI PRT, 118S M 
045710; 
01-NOV-1996 (TREl'lSL.R2!. 01, CREATED) 
01-NOV-1996 (TRF2<lBLRBL 01. LAST SEQUBNCE UPDATE) 
01-NOV-1996 (TREMIlLRBL. 01, LAST ANl'IOTATION UPDA'l'E) 
DELTA ENDO'l'OXIN. • • 

Q4;~llU 

MaNU) pep 

Q'5710 

MON8S).p<.-p 

045'110 

MON86) .pep 

Q'5710 

MON81i).pop 

Q4.5710 

~ONS63 pep 

Q4.5110 

HON86J.pep 

0<'5710 

Mot\lI6J.pep 

045'/10 

Inlenl 102 Opt. I 1!15 %-.cor.· 153 0 EO 0.tlO"'6 
21.6\ 1dent1ey 1n 612 •• overlap 

80 90 100 110 1 20 
~\IG~QIt.aV'IIOVPFAOALTSFYOBFLN-TIWPSOAOPWXAFMA.QVEVLI DJ(K 

I· II ·, 1'1 I 1·1. 
'ADTENLI kLI OBI!:IQKO LNKALLOQDRHNW'l'SF L - - - RSIFttrs 

110 120 no 14.0 

.. 00 410 420 .30 "0 4.50 
QKLSPOOQKVYRT!ANTOVAAWPNGKVYLGV'l'KVDPSQYODQkNETSTQTYDSKRNNGHV 

I" I I· I · I· .• I •. I ,. , 
QOIN----------MTONSKYLOOETTh"OIG-ASLPGYC'M:'QCS.\'I'EQPFSCTSTANS~ 

4.30 .UO .50 460 .70 

46C .70 480 490 SOD 510 
.sA.QOS I DQLPPB1'TDEPLBKA YSH - OLNYAECl" LMQORRG'I'I PFFT'nlUl.SVDF FNTI DA 

I·· I I · " I· I I ,"' •• I I I 
USCN- -- - - PSDTNQKINI\L Y "FTQTNVKGSTGKLOVLASLVPYDLNPkN'V- -E'GELDS 

480 .t90 500 510 520 

520 5 30 5'0 550 550 
&:K - - - -I 'l'OLPI/VKAYALSSOASI I EGPGM'OONr.LFtJltESSNSl:A.X!I'KYrLNSAALLQR 

• I· 1·1' ·1 .... 1'1" I .• 1.1 
D'I'NNVILKOIPAEkGYFPNNARPTVVJ(;EWINGt.SAVPFY-SGNTL--FM'rATNt.TAT--Q 

S30 ~ .. O 550 560 570 ~AO 

~10 Sao 590 600 
ynVRIRYA ~ - - S'M'N I.R1.FV -QNSN- - - NDPLVIY -~ INK1'MNKD- -- - - ____ DDL'l'YO 

1·11111 I I , . • II. I, I· I ··1···. .·1 
YKIRIRYANPl'ISm'QIGVLI't'QNOSQISNSNI.TLYSTTDSSMSSNLPQNVYVrGENGNY'l' 

590 1500 610 620 630 UO 

610 620 630 640 £50 
MONB63.pep TPDt.ATTNSt.'MGF50DKNELIIGhESFVSN.iKl'tIDJ(I&i'IPVQL 

·11 ,I ,I· · 11, . I. 1·11'1111111 ' 
045710 LWLYST-TNV[,STGDITL.J(LTOO-----NQKlPIDRlEPI·P'I'Y.PVP.a.PTNN'rmcm:JDN 

650 660 670 680 690 

Q.f.5710 GNNNPPHHGCAIAG'I'QOLCSGPPlCF2QVSOLEII:I'M'QVYML:FKSSSYEELAt.KVSS'iQ::CN 
700 710 '120 130 740 750 

MONaSJ .pep 
'I'O:B'I"U1l9~5_1 

LOCUS 
DEPINITION 
cornplett. 

DATE 
ACCESSION 
IIID 

'8'l'1J13955_1 
'8aC:l1.1ua thuxingl6t:\a1a aotto PSBOJJ1 dele •• nd.otoxl.n "eDe. 

oda. 
17-S2P-1994. 

· 1113955 
;538377 • 

Initl: 65 Initn: 102 Opt, 155 t-'core. 153.0 Ji(), 0.00fo6 
Slnlth-W.terD4n. .c::or~ 207. 21 6' ldentity in 612 e. overlap 

70 80 90 100 110 120 
MONS'3 p*p KDAVOTGIBVVGQILOVVOVPFAOALTSI''iQSFUl-T!WPSOADPWKAFMAQVEVLIDKK 

I I I,. I I I· I I 
wrJ1395S_1 IVNMVIGWLWPHKNJ(TADTBNLII<I.IDERIQJ(QLNkALLDQDRNNWTSFL---BSIFI1I'S 

HONS6J pep 

8TfJ13955_1 

MONa63.pep 

1fl'l113955_1 

MOrf963 "'*P 

HON8n.pep 

BTUIH55_1 

MON8U pap 

BTt113S15!i_l 

90 100 110 120 110 UO 

130 14.0 150 160 170 180 
ISi~AKSKALII2LQaLQNNFEDYVnALNSWkltl'PLSLRSKRSQGRl!Ui:LF'SQABSHFRNS 
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ORSWLCTLR- __ -G'iC'M'NCFPORGC'iNNB'l'O'iGE9OtQSLPGQKIHALYPFTQTNVLGQ 

~ ~ - ~ ~ ~ 
48C '90 500 510 520 SlO 

AYSHOLNYAECFLMODRRGTIPFFTWTHR!iVDIVPNTlDAltXITQLPVVJ(AYALSSOASI-
1' 1, I I I ' .. I I I. I 11 1.11 III · 

_ - SGKt.aLLASHI PYOLS - - - PNNTIGDKDTDSTNI V -AI(QI - - - PVEXGYA -SOOOXVE 
520 530 5'C '50 560 

540 550 5i!i0 570 580 
I BOPOF'l'CONLLF LItESSNS IAKrxvrLNSAA LLQRYJl.Vtu '" 'l' ASTTNLRLPVQ- - - - - N 

!IlttwI~WpQO~MJT--J1ro--~cl~lU~p;~",LWooa 
51D SilO 590 600 610 

5g0 600 HO 620 61 0 63i 
SNr1DF--LVIYINK.~lU:()t)LT'iQrPllU.'r'1'NSHMCFSC- -l)KH'ltItQ"'-ES1VGN"6.­

II • , I I· · . 1·1",· I II I ,1,1, 
6NPIYlIQMTP'PAl'JrR1'PJJrDSVlJt.1lCILCIKaIHQNYSLIOfVXDSVRLP5GKrKVJ'F"I'NNCJ 
620 n o 64.0 650 66 0 G10 

HO 6'5 0 
--ItIYI~I!PlPVOL 

III ·11 I " 
eiAIYLDJl.L£rVPLDQPM"'!OSTQPrNYPlTDRLPlltlOOEPPAI lWHKI:lG NVIIUNQLTl 
690 690 iOO 710 720 7) 0 

P:t'I': H M 

CJl. F.ATBD) 
LAST SSQUBNCE UPDATE) 

o 66 

LOCUS Ci2113_1 
DBPINITION cryI1.b7-ci.lta-endot oX"u\ C.tyIAb7 

gall,,!:'illft, G.mcm.ic. Joe nt. lt 
Thi ••• lIuene. eor.tl. Croll!. !flog. 2. Pratalon 
1111 in conflloct "'loth th. conceptual t.!:'llnlll.t. 
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1- - -, -

HONIU pep 

57231]_1 

MONS6] pep 
TO:CBCUBl_ ' 

.. ' - - -

t.OC'US CECUB13 
D!P'INITION c: •• norhabd1.tu d.".n_ colltdd CUBl, 

aJ.llU.la r to d:a.pthen.a tOXl.n re.J.atatlC:. p~ 
SST ylcl?6,,7 1 ca __ from t.h:u gene; eDNA 
COCMS fro. th1.. "en. 

DATi ll - JVL- lSI98 • 

SCORi!:S Irdtll 39 Initn)Sl Opt I 17 z-acore: U 1 EfJ I B 
S;ut.h-"'.h~ltm.t.tI acora 87, 2] !I' :l.del:l.tl.ty 1n 226 •• overlap 

:HON8n pep 

CIrtHBC' 

~1I6J "tiP 

c:tt14Dl_6 

HONII61 J)4IP 

C'BCIHI1_6 

KOtnI6l.p.p 

<..,,;t:lun_ , 

MCtfUl.pep 

CRC1481_' 

)OIse:3 p ep 
TO CSPC_V18CH 

1.4.0 150 160 110 180 1110 
t.QHtfl'EOrvNA lMSWP:KTPLSLRSKRSQGltlftELF SQA&8HFRNSMPS P II - VSKFEVL - -

'I I, ·1 ·1' I · · 1 I I I 
5I1LIDCVKDI'OOlRLVVVSTVQFIPSLQTJ..RTTFNKDOOS'IRIDIPQC1CPLSPGttVLOC 

140 150 160 170 180 190 

- = = ~ -­t'LP1"IAQ.\Am'1iLLLLKDMlVfOSBWOY"88BOV .... D ' ----YIUtQLXLTQQrTDttlVNWYJ' 

I . . II" I . . , I I I I I I·' II, I 
, SPRLDo\.CKYDUWLaDGRi'Ht..as U<IHN PEl EAFQ~.DPY&R - - KLTaEf'YDIIDLHRtcN 

200 210 220 230 240 250 

2eo 1'0 210 290 )00 
-VO-LHGLRGS'1'Yo.-.Itr,'\I1O'NRf'kRE.'fTLNLDLIVLI"PI"YUlItLYSKGVX--TELTROIF 

I I I . I , , I I· I II I I · 11 
J: I aSI II.U.xCTTpa.t.I Q-Cll'LQRCGNLKVYili:l.. - - - - - -£A.QI.JiRKGKKt"I..RVLLSE:I F 

2'0 .2"10 no 290 300 

310 J20 330 340 350 
T'PPIFLL~L--- -OKY'CP'l'FLSIg- - NSIRKPHLFDY ---- - LQOI!pa~LR:p-G'irG 
, ' .. I I III , .. II I I -I I I ' 

PEKL.AMFPEVDC'W'llJ'\l7oe:PR-LSIO'.taTQPPKPLL,{PF~AVALDtnSVPSDIIWPMD'iYS 

310 320 )30 HO 15 0 HO 

360 370 380 ')90 too tlO 
KDsPKYWSGNYVETllJISIQSS"I'1SPFYQOKsnPVQKLS~OQQr:wRTIANTDVUWP 

·11 1' ·1 ·11 
NDSLGPWTWWi'Bl.NRPKREICRKl'HIIIVRTEAB 

310 310 39 0 

10 QSPO_Vl8CH S'fUDUD: PRT. 146 M. 
I.e: (>&51 '13. 
171' 01-l'IOY- U9S nun. 32. CREATED) 
D'I' Ol-tfOV'-lnS (RSt.. 12, LAST SEQUiNCE DiDA'!'i) 
Dr 01 - HOV-199S (REL 32. t..\ST Al'fHO'l'AnCN UPD.\TE) 
DE GEN~L S&CR&:TlOO PA.1'HMA.Y PROTBtN 0 PRECURSOR (0I0LEM. TOlCUf SECIUtTION 

I nlel '0 %nan. '0 Opt n z·.eou· )La It(). '.2 
SIolth-i'l.tQrMn • .::ora 81, 21.3' .1.d.n t.ity l.ft 14] ... ovarlap 

JIIOW96l.pep 

DS~_VI9CH 

250 1'0 270 280 290 300 
DHCIINW'tNVOLNaLROS'l'k'DAWVltPNRFRRSMTLTVt.Ot.IVLlPF'tOIRL'iSItGVX't'ELT 

I· " 1· I 'I I I' I ' 
MJ(JC)fRICQTOP"['LLEVKIIVVVILGILASFVVPNt.LONK!iU.DQQ 

10 20 ]0 40 

.. 

MONan.pep 

aSPG_VI8CK 

MONB6).p~p 

G6PG_VIBCH 

- -, - -
110 320 lJO HO 350 360 

RDIPTOPIFLL'M'LQKYGPTFLSliNSIRKl'HLFD'iLQC;lIBFH'l'RLRPCYP'OKDSPNVWS 
.. 11'1 ,1' 1 II, I I 11 , 1 ,I" II 
X.W-TDlVAt.ENALDMY- - - --KI.DNSV'i-PTT-D--QQLEALVT-KPT--NPltPRNYR! 

so 60 70 BO gO 

170 ]10 HD '00 410 folD 
GN'lVETRPS--IGSSKTIT9PFYODXSTEPVQKLSFOOQKV'fR'l'IANTDVMWP'NQtcVYL 

1'1" I ' I'· II 111' 1 I 1'1 11' ''' I " I 
GOY I klU.PlUlPWONDYQVLS p. -GDXGTI DVPTLCL\OOQJlOQ£Q-TGAOIG),1ofNIQOFQ 

100 110 120 130 11. 0 

,]0 HO 415 0 ",,0 ,70 no 
MON86J • pep OvrKVDFSQ'iODOKNBTSTQTY DSKRNNOHVSAQOSIDQL.PPSTTDBPLJiKAY SHQt.N'tA 

-
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- - -

! 'SEQUP.NC'-LUT 1 0 

8codng _trlxl GiinftunCete:blosum.50 cli'Ip 
Verl.ble p_tector us.d 
!lap cr •• t10tl plnalty. 12 
Gap Ixtlauoo peo.lty· 2 

lh .• togr •• K.y, 
Kac:h hlltogrfl. IIYI!Ibol rerrllllent.. 928 lIell.rch .flt • .., .. enc.a 
ElIch 1nl.t. Iyscbol repre.entl 7 I •• reh let. lIequ,""CfllI 
1~lIcor •• cODlp'Jt..:1 flrOll'l opt Icor •• 

1I-.core obi Ixp 
(-I C') 

< 20 1298 

" . 24 11 
26 II 
21 1]1 
30 1U 
II 18~0 
H 1655 
H U750 
U ]02,., 
40 4U Oti 
• 250502 
u. 55"'! 

" !I":U 
'8 50191 
50 HlO' 
5J 40921 
54 JUH 
562'252 
58 2U91 
50 HUO 
62 15751 
64. 12658 
" 10114 
6IJ 7754 
70 5"3 
'12 .(.504 
14 U,; 
76 2800 
7! 2104. 
80 1699 
.U lH5 
U 881 
86 715 
Ii '16 '0 4,. 
92 307 
'4 2n 
U 116 
!B 122 

100 114 
102 Bl.. 
104 55 
106 48 
108 )3 
110 12 
112 12 
1Ho 6 

l' 

" ' 132" 
n' .. 

)011. " •• ' 
8)1), '" ...... .. =~ 

172161="'" . ... ""'a". "~"',."' •• • 
28.51 . ··· •••••••• _··· ................. • •• 
1,617 ............................................................... . 
411S13 ......................... ................................................. . 
53S1 4 .... .......... ..... "."' ........... _-......... _ ........................... ... 
S4S0S ............. _ ......................... __ ........... . ............... . 
5211:01 .... .......... .... ~ ,," ..... ,. ,. .. "'''',.=''' . ...... ., .. .. ..... . ...... _ .... _ ............ __ * 
.7617 . ....... ...................... _ .... _ .................... . 
.J.1I63 I ........... ,.,.. ............. Z.Z""'''',, ......... ................... • 
3S758· .. • ................ • ... .................... " ................. • 
2'.691 ............................................... "' ... • 
24522, • •••• _ ......... ,. ............ • 
19S'4 .......................... • 
15925· ....... " ............. . • 
12'65··· ....... •••••• 
liHUO .............. •• 

7814. .•• • .. - .. •• 
6110 . ....... . 
.. 821 •• • •• • 
31"·· •• • 
29261 ••• • 
2274: ... • 
1766 u ' 
1351,·-
1070 .. • 
828· 
64.1 • 
06· 
184· 
297 • 
230 .• 
17SI' 
137,-
106:' 
n.· .. ' .. ' 

'" 30 ' 
23.· " ' 

116 16 
118 7 

>120 286 

lB' 
140-
11,' 

JCJ.nU\Fi thre.hold 3111. opt tht'echold 26. cpt width. 16. r." -scaled 

Th. b.llt tu;or.1I lin: 
t {S802SlI . 

JnJt1 JnJI::" 

14 k. 4232 4212 (232 57.-2S, 

U12 4232 4132 41853 S.1o-2S' 

4118 4118 4124 2 1.h-2SS 

4118 4li8 U"18 "724.2 1 4e-lSS 

4.028 lO:i!B 4SS( S 4.1e-246 

4.028 '0~8 'S5C5 41.-24.6 

29U 2$113 3361.6 1 1I-li9 

2972 3360!i 1 3.-179 

:;UH 2972 3360 5 1.3e·li9 

2'41 2!l7:o1 3360.5 1.3e-l i9 

su 1246 

S18 1259 

528 1:159 

.540 12S8 

S4.0 usa 

488 1169 

488 1169 

4..8 1169 

(88 1169 

506 1104. 

$06 1104 

~2' 12112 

S:oI, 1282 

S29 1283 

S19 J.283 

2972 331i0 5 1 3.-119 

3360 5 1. Je-119 

1416 

14:J.6 1597.0 

1406 1585 1 

1401i 1585.7 

1361 lSH 1 

un 1534.3 

1)61 

11&l ISH 1 

1356 152' 1 

1)51i 1529 1 

114.6 lSll 0 

1346 1S21 0 

1l(J lS17.5 

Doll 1517.(; 

9 ."-81 

Ii h-11 

6 9.-78 

6.9.-7 8 

1 3.-77 

1.3.-71 

1 8e-17 

3.8. -·n 

5."-77 

5.8.-77 
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bl:: t. S28 1216 1J1S 1508.6 1.9.-76 

528 12?6 1315 1508 6 1.9.-76 

528 H16 1)31 150L1 3.3.-16 

528 1216 11ll J.504 .1 1.3e-76 

521 1274 13)0 1502., 1.a.-16 

528 1:iI7f. 1330 1502 9 3.88-16 

5;1:8 1276 1324 1496.1 9.2e-76 

528 12" 1324 14.96.1 , 2.-76 

517 1265 1 320 1491.6 1.&.-75 

S17 1265 1320 14t1.6 1.6.-15 

517 126'5 1320 14.91.6 1.61:-15 

511 1265 1320 1491.6 1 6.-iS 

130) 1)22 1490 2 2o~15 

U8 1303 1322 101.'0.2 2.-1S 

498 1303 1 31 2 1490.2 2e-7S 

1l0) 1322 1490.2 2e-15 

SIi9 1057 1289 HS]. J 2 2.-73 

5" 1057 12U US).] 

us 1178 1233 1393.2 

HS un 1233 1393.2 

loa, 1210 136).5 

1086 1]10 1363.5 

1018 1ltl) 1133.0 

l.U) 

563 1065 l1?J 1322 2 

563 lOGS 1111 1322.2 

S"" 1046 1164 

5409 1046 1164 1315.0 

'" 

-

1259.8 

lU8 1259 B 

1113 ll!;4 2 

1254.2 

-

4.9.-10 

4. .9.-70 

2 21 - 68 

1 .1"-,, 

4..5. · " 

9.91- 66 

~ . SI.-66 

1 la_62 

1.3e- '2 

~. 8oQ-6J 

211 .. -'2 

1.Se-62 

- - - -
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Appendix 5 

- - -
Ul 1100 12H.S 1 "-61 

1100 12H 5 1 . " - 61 

1219. So 1. '.-61 
1. •• -61 

1. 88-til 

". 
(09 9U 

UJ!i 989 lOU 

409 989 1221.5 

409 9a' lOU. 1221. 5 

'19 101.11 1n1!5 1. '.-&0 

lOB 1215.8 l.ae·60 

409 Ufo 1079 12l! 8 J.lft-60 

)SO JS9 H},O 1202.1 2 .... - 59 

)50 959 :'06' llOl 1 2.2 .. 59 

2:16 1S~ 1051 1188.1 1.38·5ft 

?.26 'HULl 1.3.,-58 

409 .53 lOH 1111.S I.ie-So; 

409 IS] 10]& 1111 5 1.1.-57 

402 817 ltI11I 1169 1 1.Sa-S'7 

402 877 10]8 1U'91 1 . Se_57 

'" 1018 UU.) 1..5.-57 

402 817 1 0)8 U69.) 1 Sa-51 

ta2 '77 1038 1169.3 1 Sa-57 

,71 ) 038 UU 1 1.5.-57 

402 1111 1018 1169.3 1 Sa-51 

...... 5 931 lOll 1166.7 2a-57 

.u.s 911 1033 11&6.7 2. - 57 

402 H2 10H 1164..8 2.h-57 

402 til lOU. 116(' 2 .h-57 

uS 931 lOll 1163.6 1.-57 

u s 911 10)1 1163.6 1.-57 

UOj 931 lO)l llU.5 ] h_51 

8&9 10]1 1161.4 "-57 

hypo • . . 394 869 lOll 1161.4 "-57 

- - - - -
f'RQUI[.J!A,IHIQ'5721 
, 0(5721 b8.c111u. thunngunau cry!. • 394 90,," 1026 1160] '.1.-5'1 
OP_BC1'1·DTU4.l606..1 
I U43606 Bacillu. thur>l.n'iuns:u aoi.cl.l. )94. 9040 1021> 1160.3 4.7 • • S7 
TRGKBt.....,MAIH.Q.4,573' 
, Of,5737 b.cl.llu. thurinG1anais . cry1 . . . 904 1026 1160.2 • 1.-51 

CJP _BCT1: BTCRYU.C_l 
, _5U59 8acl11\l. thuunGand. Sacil .. lU 90 4 1021> IUD 2 •. 7.·57 
GP_BeT2 AFIU6H.l 
I AFUB6H BacUlus thur1nQi.I1.U aec. • 3U 904 1021> 1159 1 5.h-57 
TREHSt.jlAI N Q9s.a5 
! C9.4.bS bo.clllu. thuringbnd ... 11'1.... 394 904. 102' 11S9.1 5 ••• -S7 
TIIEMBLJlATN _Qlle!>l ~ 
, 09.514 bacillus thuunGl.nd. in8e. ]SO 7S6 1026 1155.8 8 la-S7 
GP_BC1'2IAF08J.191l_1 
, APOU"O 8 ... c111us thuunounau Bac. )SO 1S6 1026 1155 II 8.l8~51 
CP_ac'I'l :8ACCI\"f!ACCJ 
, K132408 Bao11111. thur1,.nghn ..... 8sc.1!. • JU 9 0. 1026 1155. 8 8. )e-51 

3'" 90. 1026 1155.11 • )8-51 

U5 920 1024. U 5)., 1. b .. S6 

'.5 920 1014 IH).. loh-56 

". 1022 11!1l.2 1.5e-56 

19. 869 1022 1151 2 1.58-56 

'" 

1012 IUD 1 6 . 3 ... 56 

86 7 1012 IUD I 6.1.-56 

1006 11l1. 2 1.5.-55 

11ll 2. 1 .S8 - S5 

:l '.-55 

619 1220 

"'. 
222 .50 914 

'19 1131 910 1 028.1 

6U Ull 910 10<11 . 7 h-U 

520 785 825 9162 1.4.&-" 

520 7.5 825 9362 1."-" 

'" 764 85!1.5 2 h - 40 

H) 740 ,£if. 859.5 2.h_4.0 

208 766 1511 852.7 6 )8-40 

208 766 '158 852.1 6.18-.0 

208 766 158 852" 6 . 38 .. . 0 

208 7" 758 952 7 6 ,.-,0 

208 761> Ha 8521 6.1.-.0 

'" '51 845.0 1.1.-19 

-
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- - - - - - -
daolt... 291 1081 151 u5.0 1.7.-)9 

da1 t. .. U5 965 134 1125' 2,, -)8 

laB au 72l Bll.2 le-l1 

laB 843 723 81).2 lot-31 

384 111)1 10t "i.. 1.6&-37 

lU 837 109 797. 1.b-31 

1111 Ut G10 153) 2.2e-34 

111 641 610 15 3. 3 2 28-)t 

181 641 670 7 !i3 1 2.2e-).( 

181 Ul 610 1!:o J ] 2.2.-)4 

416 '01 751.0 2.9c-)4 

416 SlCl 668 751.0 2.9_-34 

402 894 657 138 '5 1.5~-33 

994. 1>51 1'38,5 1 58-)3 

89. 651 738 . '5 loSe-3) 

", 6!'] " • . 0 '&C··)3 

'" 6!i) 73 •. 0 1 'e-J) 

382 118 65J i :U.9 Je·)] 

'1H!I 30-33 

'" 652 132 9 le- )) 

'Bl U2 7)2.9 310- )3 

:.no 643 621 10, II 1.le-J1 

290 liB 621 10 • • 8 1 le-ll 

~90 fit) .,,1 1(14.11 

IS' 592 601 6822: 2.-30 

IS) 592 601 tiB2.2 2e-l O 

llG ill! 594 661.) 1."' -:1: 9 

221 gOB 56' 1>36.8 

908 56'1 636.8' .tle-2B 

216 86) 632 . 3 1.28-21 

sn 563 632) 1.28-2'7 

561 6)0.2 l.h-21 

630.2 1 6& -21 

loS8 -21 



GP..J!CT1:BTTOXD_l 

'" m 59l . Q 1.8.-25 ' X0569,a flllClllua thunngi_nau B. th . '" 180 237 278.0 6.S.-08 
'l'REHBI.....,HA.INtQ4,5112 

'" 5910 1 '.-25 • 045712 bac:illua thurl.nQ'l ~'Ulh o:l.O!I l t •.• 100 13' 211 nl.8 1.,.-05 
GP_BCl'1'BTU191l5_ 1 

5'1.2 1 h-:U ' U191 ii1S 3aclllu. thunng11ll1.ua a.el1 .. 100 ", 211 2ll.8 1.9.-05 
'I'R.EMBk...MAlN Q9R.'tt6 

1.".-U I Q9rn.6 ~C:;l.llu. thur'ingiensu .• ndo .. .. .. lB. 22'0.5 0 0001 
QP_BC'I'2, A.PlBll,6_1 

foe - U I Al'1112196 aAc111u. thurlRglena1. Bac . . .. .. ", 220.5 0.0001 
OP ~l. BACCR.WAS_l 

I L01026 8_C:111\1o thUrlngl.antua e/leU ... " 152 '" l~O .• 0018 
TREM~' __ MAIN Q45153 
I o-t5153 bacillua thurl.ngi6nn •. ddt. " '52 '" lAO.4 a.vUl 
OP _BCt'11 ElACDRrYAA_l 
. L01025 8.c111""11 thurl.Tlgand. Badl ..• " " U. 1".9 0.019 
TRQlBl. ... )CUlf,Qf.S1,O 
, 0<15160 bac11lua thu:n.nQ;I,atlala. dalt . " .. '" 179.9 o,aU 

BlJQIN Q4S110 
I) baCIllus: thurl.noian.na. dalt. . . " '02 155 110.11 O.OU 

iJ13'55_1 

• l.ll~. thur~no~.:tnsi. BaCl.l. . " 102 '" 110.8 0.061 
TRD!:810 IN. IO' 

h.J.u5 ,1 thUX'J.ngl..~.i. d.-en. 11 11 W 1611 0098 
2:AFO "-'}) 7)3 m " '" 167 1 o 096 

213 ", m 11. 140 1512 0.15 

2<0 n, 11' 115 1<0 151 .2 035 

2<0 '" 469.8 136 130 1'" 7 '.3 

170 '" , .. 450 .5 130 146.1 1.3 

110 1 . 6e- 17 U6.1 .. , 
20' ,>0 '" 331.7 3.1.·11 136.1 Sol 

20' '0' ))77 3.1.-11 

". m '" l19.s JiII-10 

15. 154 29J J19.8 JIII-I0 

". ". m lUs Je-1O 

153 151 200 lU." ' .1e-10 

151 "0 

'" '" '" 116, .. . 1a-16 

". ," ". 3142 6.3111-10 

'" '" )14 2 C h-l0 

15. '54 m JU.O 6 'e-10 

15. 15' m ')1.4 0 '''-10 

'54 1 .. '" 313 0 1 .3.-10 

1>. 1>, '" 3D.0 7 .]e-l0 

'" 312 0 

14O 14O m 3120 S.h-l0 

'" '" '" 311.9 1 .. -10 

'55 ". m 311.9 S.h-10 

'54 '" m 3108910!!-10 

'54 '" '" 310.8 9. ".-10 

". '" m ]OS6 1.h-09 

,,, 
'" m lOS 6 1 h-O!il 

141 '" m 281 '7 "'-01 

141 '" 2SO 21111 
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