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2.1

2.2

PIR 2

(D) 1UIS

SWISS-PROT 3

HTML



IUIS International
Union of Immunological Societies

4 14
IgE 5%
5 IgE
1 2 3 1 1-20
2004 Feb 150 445
CcDNA
SWISS-PROT GenBank
20
219 1
(2) SWISS-PROT index of allergen sequences
256 304  SWISS-PROT
SWISS-PROT
SWISS-PROT 1
(3) IFBC/ILSI

1996 Metcalfe (5)

The International Food Biotechnology Council
(IFBC) and International Life Sciences Institute ILSI  Allergy
and Immunology Institute



(4) BIFS Tables
The Biotechnology Information for Food Safety (BIFS)

6
BIFS 3 1
2
3
SWISS-PROT PIR GenPept
2004 3 289
SWISS-PROT
1
(5) CSL Allergen Database
Sand Hutton Food Safety and
Quality Directorate of The Central Science Laboratory
2004 3 540
1200
CSL
20 120
PDB
PubMed
SWISS-PROT, PIR, GenPept, RefSeq PRF PDB
1

CSL
food allergen, inhalant allergen, contaminant
allergen, other allergen
1

(6) FARRP
University of Nebraska-Lincoln FARRP(The Food

—10—



Allergy Research and Resource Program)

FARRP GenBank EMBL PIR PDB SWISS-PROT
650 658

FASTA 7

(7)  PROTALL

PROTALL Institute of Food Research of the United
Kingdom
48 77
E
PROTALL 1
2
3

PROTALL



(8) ALLALLERGY

5200
(2004 3 5227
cereals, fish, fruit, pollens
1IUIS PROTALL
ALLALLERGY
ALLALLERGY Allergy Advisor™

(Zing Solutions, Cape Town, South Africa)

(9) Asthma and allergy gene database
8 National Research
Centre for Environment and Health

19000
480
asthma and allergy

P-value



(10) SDAP (Structural Database of Allergenic Proteins)
University of Texas Medical Branch

9
SWISS-PROT TrEMBL PIR NCBI Taxonomy Browser
PDB 1IUIS
SDAP 1IUIS
PDB
1
(11) data sources
( ) 10
11 12
European aeroallergen network pollen database (13),
(14)



Database URL (http://)
VIS http://ww.allergen.org Mar 2004
SWISS-PROT
ind http://www.expasy.org/cgi-bin/lists?allergen.txt (Feb 2004
ndex
BIFS http://www. 1it.edu/~sgendel/fa._htm Release 4, 2003
CsSL http://www.csl._gov.uk/allergen 2003
i Ver.4.0
FARRP http://ww.allergenonline.com
April 2003
PROTALL http://ww. ifr.bbsrc.ac.uk/Protall June 2001
ALLALLERGY http://ww.allallergy.net 2003

Asthma & Allergy

http://cooke.gsf.de/asthmagen/main.cfm

December 2002

SDAP

http://fermi.utmb.edu/SDAP/index.html

Ver.1.0
Oct 2002

14—




2.3

2.3.1
2 Brusic 15
2 2001 9
1
IUIS |SPindex |BIFS |[Total
SWISS-PROT 42 266 285 593
PIR 4 344 348
GenPept 285 375 [660
GenBank only 8 8
Total valid
) 339 |266 1004 |1609
Accessions
Total
589 |266 559
Allergen
3 2004 3

2001

9



3 2004 3

1
BIFS BIFS
IUIS|SPindex Total
Food Non-Food
SWISS-PROT 304 289 437 1030>
PIR 235 193 428>
454
GenPept 370 460 830>
GenBank only
Total valid
) 454 |304 894 1090 2742
accessions
Total
664 (304 456 644
Allergen
IUIS 454 IUIS
Alleregen 248 Iso
206
2 2001 9 3 2004 3
Swiss-Prot GenPept
SPindex
IUIS 13%
Brusic 15 BIFS
557
BIFS



2.3.2 SDAP

SDAP SDAP
SDAP 736
19
4 SDAP
SDAP
1
4 SDAP
Allergen - | Species - |Species - | Allergen Allergen |Number of Link to Source
Scientific | Scientific | Common Type Description| Epitope | GenBank | SwissProt | PubMed
Name Name Name Gl ACC D
Alt a 1 Alternaria fungi 2 P79085
alternate (moulds)
Ascomycota
Dothidiales
Ara h 1 Arachis peanut foods vicilin 21 P43237
hypogaea P43238
Ara h 2 Arachis peanut foods conglutin 10| 15418705 9186485
hypogaea
Ara h 3 Arachis peanut foods glycinin 4/ 3703107 082580
hypogaea
Asp T 1 Aspergillus fungi 13 166486 P04389
fumigatus (moulds) 250902
Ascomycota
Eurotiales
Asp f 12  |Aspergillus fungi heat shock 1 P40292
fumigatus (moulds) protein P90
Ascomycota




Allergen - | Species - |Species - | Allergen Allergen |Number of Link to Source
Scientific | Scientific | Common Type Description| Epitope | GenBank | SwissProt | PubMed
Name Name Name Gl ACC D
Eurotiales
7 |Asp £ 13 |Aspergillus fungi alkaline 5 P28296
fumigatus (moulds) serine
Ascomycota |protease
Eurotiales
8 |Asp T 3 Aspergillus fungi peroxisomal 7 664852 043099
fumigatus (moulds) protein
Ascomycota
Eurotiales
9 Cry j 2 Cryptomeria [sugi tree Pinales 4 506858 P43212
ljaponica
10 [Gal d 1 Gallus chicken  [foods ovomucoid 17 212488 P01005
domesticus
11 Hev b 1 Hevea rubber others elongation 8 18839 P15252
brasiliensis|(latex) factor
12 |Hev b 3 Hevea rubber others 11 082803
brasiliensis|(latex)
13 Hev b 5 Hevea rubber others 11 1480457 039967
brasiliensis|(latex)
14 Jugr 1 Juglans English foods 2S albumin 1| 1794252 11799381
regia walnut
15 Jun a 3 Juniperus |mountain |tree Pinaleshomolog: 5 P81295
ashei cedar pathogenesi
S related
protein
PR5
16 Par j 1 Parietaria (Spreading |weed Rosales|lipid 5 P43217
jJjudaica pellitory transfer 004404
protein; Q40905
homolog:
pathogenesi




Allergen - | Species - |Species - | Allergen Allergen |Number of Link to Source
Scientific | Scientific | Common Type Description| Epitope | GenBank | SwissProt | PubMed
Name Name Name Gl ACC D
S related
protein
PR14
17 [Par j 2 Parietaria (Spreading |weed Rosales|lipid 8| 3914131 P55958
jJjudaica pellitory transfer
protein
18 Pen a 1 Penaeus shrimp foods tropomyosin 9 11893851
aztecus
19 [Pen ch 18 |[Penicillium fungi vacuolar 9| 7963902
chrysogenum (moulds) serine
(formerly P. Ascomycota |protease
notatum) Eurotiales




2.3.3
Swiss-Prot PDB 16
HSSP 17 Swiss-Prot
PDB X NMR 3
HSSP (homology-derived structures
of proteins)
HSSP
18
PDB

HSSP

159

— 20—



5

Allergen - SwissProt ID ACC PDB HSSP
Scientific Name

1 Aca s 13 FABP_ACASI (076821) P04117 (1LID)
2 2ACT,  1AEC,  1F3Q,

Act ¢ 1 ACTN_ACTCH (P00785)

1F0G, 1FTV

3 Aln g 1 MPAG_ALNGL (P38948) P15494 (1BV1)
4 Aln g 4 POC4_ALNGL (081701) P02593 (1AK8)
5 Alt a 10 DHAL_ALTAL (P42041) P05091 (1CW3)
6 Alt a 11 ENO_ALTAL  (Q9HDT3) P00924 (10NE)
7 Amb a 3 MPA3_AMBEL (P00304) P00303 (2CBP)
8 Amb a 5 MPAS_AMBEL (P02878) P10414 (1BBG)
9 Amb a 6 NLT6_AMBAR  (004004) P19656 (1MZM)
10 MPSA_AMBPS ~ (P43174) P10414 (1BBG), P10414

Ao P S MP5B_AMBPS ~ (P43175) (1BBG)
11 Amb t 5 MPTS_AMBTR (P10414) 1BBG, 2BBG, 3BBG
12 Api g 1 ALL1_APIGR (P49372) P15494 (1BV1)
13 Api g 2 ALL2_APIGR (P92918) 024248 (1E09)
14 Api g 3 CB23_APIGR (P92919) P04083 (1B09)
15 Api g 4 PROF_APIGR  (Q9XF37) P25816 (1CQA)
16 Api m 1 PA2_APIME  (P00630) 1POC
17 Api m 2 HUGA_APIME  (Q08169) 1FCQ, 1FCU, 1FCV
18 Api m 3 MEL_APIME  (P01501) 2ULT, 1BH1
19 AL11_ARAHY (P43237) P50477 (1CAU), P50477

pran i AL12_ARAHY (P43238) (1CAU)
20 Ara h 5 PROF_ARAHY  (Q9S0Q19) P25816 (1CQA)




1 Actcl
Swiss-Prot ID  ACTN_ACTCH

PDB 5
1 Ara h5
Swiss-Prot ID  PROF_ARAHY PDB
HSSP P25816 (1CQA) Arah5 PDB
1CQA 1CQA
HSSP P25816
(1CQA) P25816
(1CQA) Ara h 5 75%
PDB HSSP
159 Swiss-Prot
196 PDB 169 HSSP
127 IUIS
664
25%

20



2.34

The Allergen Nomenclature Sub-Committee of
the International Union of Immunological Societies (1UIS) 19
2004 2 445 219
664 445

23—



2.4

SDAP
MedLine 20 MedLine
SDAP
21 28
IgE-Binding
Epitope
Identification

Immunoglobulin E
Epitope Mapping
Sequence
Analysis

Peptide
Recognition
IgE-epitopes
Linear

MedLine
MedLine

Entrez

IgE-Binding Epitope Ildentification
Entrez
((1ge-binding[All Fields] AND (“epitopes[MeSH Terms] OR
epitopes[Text Word])) AND (“identification (psychology)'[MeSH
Terms] OR identification[Text Word]))

Immunoglobulin E Epitope Mapping Sequence

— 24—



Entrez

((C"tmmunoglobulin e"[MeSH Terms] OR immunoglobulin E[Text
Word]) AND (“epitope mapping”[MeSH Terms] OR epitope
mapping[Text Word])) AND sequence[All Fields])

Immunoglobulin E Epitope Sequence Analysis
Peptide
Entrez
(((((C"tmmunoglobulin e"[MeSH Terms] OR immunoglobulin E[Text
Word]) AND (“epitopes'[MeSH Terms] OR epitope[Text Word])) AND
(analysis"[MeSH Subheading] OR analysis[Text Word])) AND
("'peptides”[MeSH Terms] OR peptide[Text Word])) AND sequence[All
Fields])

IgE-Binding Epitope Recognition
Entrez
((1ge-binding[All Fields] AND (“epitopes[MeSH Terms] OR
epitope[Text Word])) AND (“recognition (psychology)'[MeSH
Terms] OR recognition[Text Word]))

IgE-Epitope Linear
Entrez
(IgE-epitopes[All Fields] AND linear[All Fields])

SDAP 2002

21 PMID  PubMed 1D



2.5

21

21

21

SDAP

21

21

2.4



6

Allergen - Species - Epitope | Position | Type Description References
Scientific | Scientific
Name Name
Hev b 6.02 Hevea 5, 10, 29, IgE Arg5, Lys10, Glu29, Try30, 1
brasiliensis 30, 35, 38 His35, GIn38 hevein
6 IgE
omega-5 Triticum QQIPQQQ IgE QQIPQQQ QQFPQQQ 2
gliadin aestivum (Dominant
epitope)
QQFPQQQ IgE
(Dominant 1(Q),4(P),5(Q),6(Q)
epitope) 7Q IgE
QQSPEQQ IgE
(Dominant
epitope)
QQSPQQQ IgE
(Dominant
epitope)
QQLPQQQ IgE
QQYPQQQ IgE
PYPP IgE
rup3 Prunus persica | APCIPYVRG 11-25 IgE identified major IgE 3
GGAVPP epitope
IRNVHNLAR 31-45 IgE identified major IgE
TTPDRQ epitope
GKCGVSIPY 71-80 IgE identified major IgE
K epitope




7

Allergen -| Species - |Species -Allergen| Allergen |Number Link to Source
Scientific|Scientific| Common Type | Description of
Name Name Name Epitope Gengank | SwissProt |Publed 1D
Gl ACC

Hev b 6.02 |Hevea rubber others  |hevein 123062 P02877 14764736
brasiliensis(latex)
Triticum wheat foods omega-5 7 14699123
aestivum gliadin

Prup 3 Prunus Peach foods lipid transfer 3| 3287877 P81402 13679821
persica protein

21 17 Hevea

brasiliensis Triticum aestivum Prunus persica Glycine max

Bos domesticus Penaeus aztecus Blomia tropicalis Gallus
domesticus Anacardium occidentale L Helianthus annuus

Penicillium notatum Juglans regia Juniperus ashei Penicrllium
chrysogenum Aspergillus fumigatus Parietaris judaica
Cryptomeria japonica

118

Hev

IgE

b 6

21

Hev b 6

— 28—

Hev b 6.02 omega-5 gliadin

rup3 G2a Bosd8 Bosd6 Penal Blot1l0 Gal d 1
Ana 02 Hel a2 Pennil1l8 Jugrl Junal Pench18 Asp f
3 Gald2 Par j 1 Par j 2 Blot1ll

Cry j 2

Hev b 6

1Hev




2.6
2002 21 21
118  IgE 118
71 SDAP
21
3 SDAP
SDAP

IgE

2.7

IgE

IgE



Pen 11 IgE
MQQLENDLDQVQESLLK
Met e 1
Pan s 1






3.1

3.1.1 FAO/WHO (29)
( FAO/WHO )
2001 FAO WHO 1996 IFBC  ILSI
Decision Tree

80 35%
6 8 n=6 8
(29)
2003 Codex
(36)
3.1.2 Two-track approach(32)
( Two-track )
( 32 Entrez
7 7 )
BLAST(33) 6
IgE
IgE Hopp and Woods
3.1.3 Motif-based prediction(30)
( Motif-based prediction )

Motif-based prediction MEME

32—



Motif-based prediction

3.14
Stadler (30) FAQ/WHO Two-track
30
- 95.5% 2001
FAO/WHO 36.6%
Stadler (30)
Motif-based prediction
Stadler pftools
MEME(34)
MAST(34) 3.2 3.5

33—



3.2

3.2.1
Protocol 1
1
BIFS SwissProt-Allergenindex VIS
A
Data Curation
N
Allergen
Database
( 800)
A v
MEME:
E-value 0.01 MEME — »
mode : zoops Allergen
y v
Allergen
PROFILE SEQUENCE
v
Allergen

Profile , Sequence Validation

Corn Protein (31) (31,32)

Stadler Motif-based Prediction

BIFS SwissProt-Allergenindex IUIS

MEME

— 34—



MAST

MAST

BLAST

BLAST

3.2.2

@
SGI
Origin2100
4GB

CPU Mips 250MHz x 4
2TB

)

MEME3.0.4

http://meme.sdsc.edu/meme/

MAST3.0.4

(:

E-value

SDSC( San Diego Super Computer Center)

http://meme.sdsc.edu/meme/

MEME
MEME

blast2.2.8 ( http://www.ncbi.nih.gov/BLAST/ )

http://www._ncbi.nih.gov/BLAST/

1995



NCBI

SRS ( http://www.l1onbioscience.com/ )
CTCLS LION Bioscience

3.3
3.3.1
SwissProt-Allergenindex 1UIS BIFS 3
3.3.2
3.3.1
SwissProt TrEMBL PIR
Genbank/Genpept ID ID

CDNA
TrEMBL

SwissProt Pir TrEMBL Genbank/Genpept
SRS

— 36—



3.3.3

SwissProt ID

8
MEME
9

SwissProt 509
Pir 71
TrEMBL 121
Genbank / GenPept 2
703

( non-redundant



3.4 MEME

34.1
1 3.3
MEME MEME
3.4.2 MEME
(32) MEME
10
Motif 50
E-value 0.01
zoops
3.4.3 MEME
MEME 20
100 11
11  MEME
0 Matching
allergens| E-value Multi Level Consensus Sequence
YMVIQGEPGAVIRGKKGSGG I TVKKTGQAL I 1GI'YDEPMTPGQCNMVVER
NO0O1 65 1.5e-2281
GA G P VI N VL NK 1A
TAAAT IGHDGSVWAQSATFPQFKPEEITGIMKDFDEPGSLAPTGLFLGGT
N0002 51 1.1e-201 |S LQ SN L VA A N N T Y
H H
NOOO3 - 1 50-1926 TTSVIPAARLFKAFVLDADNL IPKVAPQAIKSVEILEGNGGPGT IKKITF
F E PP I GT | SANI D
RSQVLQQSTYQLLQQQCCQQLAQIPEQSRCQATHNVVHAT I1LQQQQQQQQ
N0004 61 6.5e-1238 P CWLL EW QCQELRI S QHE G
P
KVAAPGGGS I IKSTSHYHTKGDAE IKEEHVKAGKEKAHGLFKAIEAYLLA
NO005 45 1.3e-1326 |LLV SDS TL Il KF A NVWN EI A LV S KG
TS P




- Matching
allergens| E-value |Multi Level Consensus Sequence
SLTLPALRDLDLSAQYVVLYKNATYVPHWNLNANSI IYVTRGEGRVQVVN
NO006 41 1.1e-953 |P KN Q QFQ VS G I EGGLFL Y SK HVWL ANE RA EL G
1 R MLS R
PQQRQQQRQRQRQAAQARQAAQAQAQQARQAQ ILQQILQQQL IPCKDVVLQQHNTAH
NO0O7 34 7.0e-869 |[QPPPPS P P P LP  IP1PSL N RVFLQ CSPVA
S %
OPSQQNPQAQGSVQPQQLPQFEE IRNLALQTLPANMCNVY IPPYCSTTIAP
NO008 28 8.1e-800 Q QVQGTFL HIALV TSI R T SNV L TIAPVG
S
NRVFDGELQEGQVLVVPQNFAVAEQAGSEGFEYVVFKTHDNAVTSYLAGY
NO009 34 1.5e-751 [VAY A RR DLFI AG V V KSQEQLL W GINNHRNQI FIKD
D 1 P N DN A PSR N
HNDFRQKVARGLETRGNPGPQPPAKNMNNLVWNDELAK IAQVWANQCQYG
N0O010 20 5.3e-733 E 1Q AS K Y S NFL
R K
3.4.4
213 12
10
12
Accession Number Description
1 | swissprot:P04149 Arachin 25 kDa protein
2 swissprot:P10846 Triticum aestivum (Wheat).
3 swissprot:P80740 Olea europaea (Common olive).
4 swissprot:P27042 Gallus gallus (Chicken).
5 swissprot:P49277 Dermatophagoides pteronyssinus (House-dust mite).
6 swissprot:P35775 Solenopsis invicta (Red imported fire ant).
7 swissprot:Q9SDL2 Apium graveolens (Celery).
8 pir:A03364 lectin - peanut (tentative sequence)
9 Swissprot:P42059 Cladosporium herbarum.
10 | trembl:Q7XYF3 Cynodon dactylon (Bermuda grass).




345 (30)
Stadler 30

2 100 213 Stadler
2002 2

— 40—



35
3.5.1 Precision
3.4

26

Window Size

26

True Allergen

Bee venom melittin

Recall

703
682

Window Size 20
Shuffle

Shuffle

25
4 2728

True Non-Allergen

3.5.2
(E1Y)
50
FAO/WHO
50
13
13
Corn protein Description Allergen
1|A55092 catalase
2|AAA33523 16 kDa zein
3|AAAG8209 Susl gene product
4|AAA73960 kaurene synthase
5|AAA87580 GAPDH
6|AAB71078 ribosomal protein P3a
7|AAB86960 profilin o
8|AAC72193 pyruvate dehydrogenase

— 41—




Corn protein

Description

Allergen

9|AAC78468 RNA polymerase sigma factor
10|AAC79953 anionic peroxidase H

11|AAK26754 plasma membrane integral protein ZmPIP-3
12|AAK30114 teosinte branched protein 1
13|AAK51777 MURB-like transposable element
14|AAK51786 MURB-like protein hMURB12

15|AAK56122 alpha-expansin 4

16|AAK56130 beta-expansin 7

17|AAK59898 kaurene synthase A

18|AAK60245 teosinte branched protein

19|AAK60502 sucrose export defective 1
20({BAA05550 Lea group 3 protein

21(BAA22410 Ca2+ dependent protein kinase-kinase
22|CAA28734 40.1 kDa Al protein

23|CAA31221 cytochrome oxidase su 111

24|CAA35589 pyruvate decarboxylase

25|CAA37038 dihydrodipicolinate

26|CAA39438 ribosomal protein S11

27|CAA60366 hypothetical plastid protein
28|CAA72196 cytochrome p450

29|CAAB7634 unknown function w/APELTALA2-like binding domain
30|{CAB56627 SBP domain protein 1

31|CAC18100 putative legumain

32|CAC35069 VIP3 protein

33[JC1524 major allergen ml,pollen allergen o
34(024578 adenylosuccinate synthetase precursor
35(P04705 zein alpha-precursor

36(P15590 Embryo globulin-1

37(P33489 auxin-binding protein-5

38|P40280 histone H2a

39(P46251 actin depolymerizing factor
40|P51059 phosphoenolpyruvate carboxylase 2
41|PWZMAM F1 ATPase mitochondria

— 40—




Corn protein

Description

Allergen

42/S12043 leucoanthocyanidin dioxygenase
43/S30062 polygalacuronase

44(S37379 catalase 3

45/S58532 chloroplast matK protein
46|702242 GTP-binding protein rab2
47|T02763 probable malate dehydrogenase
48|T02990 cinnamyl alcohol dehydrogenase
49702993 Ca2+ dependent protein kinase
50(T03397 hypothetical protein

— 43—




3.5.3
3.5.1
Cut-off
Recall

Precision=

Recall =

Precision

True Positives

True Positives + False Positives

True Positives

Cut-off

3.5.2

BLAST=10"*

FAO/WHO n=8

True Positives + False Negatives

MAST E-value

102 107%
BLAST  Cut-off 10t 107%
Precision Recall

— 44—

Cut-off MAST=10"'



3.54

MAST E-value

False Negative

Cut-off 107’
MAST E-value Cut-off 107’ BLAST
Cut-off 2 False Negative
BLAST  Cut-off 108
Precision=75.5% Recall=97.8%
50
14 6
2 AAB86960 profilin JC1524 pollen allergen Zea m 1
FAO/WHO
11
Blast E-value Precision Recall
MAST Evalue = 1.0e-7
100% TOOOOOOOOOO
O o) O
90% 1
80%
7 90000008 [ o [
60% T ®
g ®
E 50% 1
g 40% T
o
30% —@— Precision
20% —O— Recall
10% 1
0%
0 5 10 15 20 25 30
BLAST E-value cut-off -log(Evalue)

— 45—
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14

Corn protein Predict
No.
Accession No. | True FAO/WHO
2 AAA33523 o
6 AAB71078 o
7 AABB86960 o o
15 |AAK56122 o
16 |AAK56130 o
20 [BAAO05550 o
33 |JC1524 o o
36 |P15590 )
43  |S30062 o
47  (T02763 o
48  (T02990 )
49  (T02993 )
1 2.3
o
2 FAO/WHO FAO/WHO

— 46—

True



3.5.5

FAO/WHO n=8
Precision =67% Recall = 99.7% Precision
False Positive 8%

False Positive
Recall Cut-off
False Nagative
FAO/WHO
Positive Negative AAA33523(Zein)

False Positive

— 47—



3.6

3.6.1
34
15
No.1 3
Negative Control
15
No. | Genbank ID Name
1 |1070586 myoglobin — bovine
2 |132157 Ribulose bisphosphate carboxylase small chain (EC 4.1.1.39) (RuBisCOsmall
subunit)
3 1668133 ribulose-bisphosphate carboxylase (EC 4.1.1.39) large chain precursor -
spinach chloroplast
4 (80474 parasporal crystal protein Bt2 - Bacillus thuringiensis subsp. kurstaki (strain
HD-1)
5 117326 Pesticidial crystal protein crylAc (Insecticidal delta-endotoxin CrylA(c))
(Crystaline entomocidal protoxin) (133 kDa crystal protein).
6 |231457 Pseudomonas 6G5
7 124372 Acetolactate Synthase
8 |124369 Acetolactate Synthase Il
9 125463 NTPII
10 Barnase
11 |114831 Barstar
12 (7428191 Beta-glucuronidase
13 |460936 Beta-lactamase
14 (115192 Bromoxy nitrilase
15 |593495 Coat protein ( Cucumber mosaic virus)
16 |593497 Coat protein ( Papaya ringspot virus -P )
17 |593498 Coat protein ( Watermelon virus 2 )
18 |593499 Coat protein ( Zucchini yellow mosaic virus )
19 (117533 Crystal protein CrylAb
20 |117547 Crystal protein CrylAc

— 48—




No. | Genbank ID Name
21 8469138 Crystal protein CrylFa
22 117328 Crystal protein Cry2Ab
23 |117325 Crystal protein Cry3Aa
24 18469155 Crystal protein Cry3Bb
25 8469160 Crystal protein Cry9Ca
26 (118682 DNA adenine methyltransferase
27 8469107 Enoylpyruvate shikimate phosphate synthase
28 1252836 Glyphosate oxidoreductase
29 8469218 Lauroyl acyl carrier protein thioesterase
30 |5042199 Nopaline synthase
31 (9629161 Open reading frame 1
32 19629162 Open reading frame 2a
33 9629163 Open reading frame 2b
34 80811 Phosphinothricin acetyltransferase
(bar gene , Streptomyces hygroscopicus)
35 8474524 Phosphinothricin acetyltransferase
36 3410642 S-adenosylmethionine hydrolase
37 67077 ADD

— 49—




3.6.2

3.5 MAST BLAST E-value Cut-off 1077
108 15
16
E-value
- BLAST
Accession Number
15 34
16
MAST BLAST
No.|Genbank ID  |[E-value |hit E-value
1 1070586| 1.00E-01[trembl:Q94507 1.40E-02
2 132157 9.00E+00 - -
3 668133| 8.80E+00 - -
4 80474| 1.30E+00 - -
5 117326 2.30E+00 - -
6 231457 - - -
7 124372 - - -
8 124369 - - -
9 125463 - - -
10 133149 - - -
11 114831 - - -
12 7428191 - - -
13 460936 - - -
14 115192 - - -
15 593495 - - -
16 593497 - - -
17 593498 - - -
18 593499 4.3E-02 - -
19 117533 - - -
20 117547 - - -
21 8469138 - - -




3.6.3

MAST BLAST
No.|Genbank ID  |[E-value |hit E-value
22 117328 - trembl:P02538 | 5.5E-02
23 117325 - - -
24 8469155 - - -
25 8469160 - - -
26 118682 - - -
27 8469107| 4.4E-01 - -
28 1252836 4.8E-01 - -
29 8469218 - - -
30 5042199 - - -
31 9629161 - - -
32 9629162| 2.2E-04 - -
33 9629163, 1.2E+00 - -
34 80811 - - -
35 8474524 - - -
36 3410642 - - -
37 67077 - - -

Negative Control



3.7

FAQ/WHO Two-track Motif-based
prediction
Stadler Motif-based prediction 30

FAQ/WHO Recall
Precision
FAO/WHO
Precision[FAO/WHO(n=8) = 67% =75.5%] Recall[FAO/WHO(n=8)
= 99.7% = 97.8%]
Precision False Positive
FAO/WHO False
Positive Motif-based
prediction

Motif-based prediction
Precision Recall
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