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Summary

In assessing the risk of food proteins to human health, the potential risk of an
allergic response to the protein in the human diet should be evaluated. Proteins can
be introduced into transgenic plants to confer a variety of desirable traits. These
proteins may currently be components of the human diet or they may present new
dietary exposures. A comparison of the amino acid sequence of the introduced
protein to known protein allergens can provide information on the potential of the
protein to act as a food allergen. In this study, a scheme formulated by Metcalfe et
al. (1996) has been used to assess similarity of the CrylF and phosphinothricin
acetyltransferase (PAT) proteins to known allergenic proteins. An immunologically
significant sequence identity requires a match of at least eight contiguous identical
amino acids and may necessitate further testing of the allergenic properties of the
protein. No significant homology was detected for either the Cry1F or PAT proteins.
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Introduction

The human health safety assessment of proteins introduced into transgenic plants
includes an evaluation of whether the protein can act as a food allergen in the
human diet. An understanding of the source of the protein, and its characteristics,
is valuable to the evaluation of allergenic potential.

As a first step toward identification of proteins in transgenic plant products that are
potential allergens, a simple screening process can be utilized based on a database of
all available sequenced allergen or toxin proteins (Metcalfe et al., 1996). This initial
step consists of an assessment of the amino acid similarity of the protein of interest
to known allergenic proteins. Specifically, an immunologically significant sequence
identity requires a match of at least eight contiguous identical amino acids. This
criterion is based on evidence that T-cell epitopes of known protein allergens are
usually 8 or more amino acid residues in length (O’Hehir et al., 1991). A protein
identified as having significant sequence identity to a known allergen can be further
assessed based on a decision-tree scheme for identifying the allergenic potential of
foods. Thus, the amino acid homology screen provides an initial indication of the

potential allergenicity or toxicity that can be addressed through additional testing of
the protein.

The present study summarizes the analysis of the homology of an insect control
protein and selectable marker protein expressed in plants developed for resistance to
European Corn Borer. The two proteins are the truncated Cry1F protein from
Bacillus thuringiensis and phosphinothricin acetyltransferase (PAT) protein.
Comparison to known allergens was performed utilizing a TFASTA algorithm that

performs a Pearson and Lipman search for similarity between a query sequence and
any group of sequences.

Methods

The procedure for conducting the homology comparison is described in Pioneer Hi-
Bred Intl. Inc. Standard Procedure PHIGLP-13A/01. The database was compiled
using the Wisconsin Genetics Computer Group (GCG) sequence analysis computer _

program using the keyword “allergen” to search standard DNA and protein sequence
databases.

I |
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Results

Figure 1 shows the results of the comparison of the amino acid sequence of CrylF
protein to known protein allergens. The 15 most homologous database sequences
are shown. A variety of plant, animal, and bacterial genes are listed among these
scores. A significant homology is defined as a sequence identity of 8 or more
contiguous amino acids. The results demonstrate that CrylF protein shares no
significant amino acid sequence homology with known allergen proteins.

Figure 2 shows the results of the comparison of the amino acid sequence of PAT
protein to known protein allergens. The 14 most homologous sequences are shown.
As expected, the results demonstrate that PAT protein shares no significant amino
acid sequence homology with known allergen proteins.

Discussion

In this study, a comparison of the amino acid sequence has been used to assess
similarity of the Cry1F and PAT proteins to known allergenic proteins. An
immunologically significant sequence identity requires a match of at least eight
contiguous identical amino acids and may necessitate further testing of the
allergenic properties of the protein. No immunologically significant sequence

. homology was detected for either the Cry1F or PAT proteins. These results were
expected for the PAT protein because it has been the subject of previous safety
assessments for genetically modified plants. The Cry1F protein would also not be
expected to be related to common food allergens since this protein originates from a
common soil bacterium. The results of this study confirm that these two proteins
are not likely to be allergenic when present in the food supply.
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Figure 1. Comparison of Truncated CrylF Protein sequence to Known
Protein Allergens

. TRANSLATE of: trunccrylf.dna check: 3573 from: 1 to: 1818
generated symbols 1 to: 606.
Confidential. Pioneer HiBred International, Inec. Terry Meyer.
Truncated CrylF Bt DNA from clone P89%9. April 12, 1999.
TO: allergans:* Sequences: 201 Symbols: 182,832 Word Size: 2
Databases searched: .
ALLERGANS, Release 1.0, Released on OFebd6, Formatted on OFeb9s
Searching all six frames.
Scoring matrix: GenRunData:BlosumS0.Cmp
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Gap creation penalty: 16 Gap extension penalty: 2
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114 0 0:

116 0 0:

118 0 0:

>120 0 0:
Joining threshold: 38, opt. threshold: 39, opt. width: 16, reg.-scaled
The best scores are: frame initl initn opt z-sc E(200)..
Allg:Hlholli

! 227084 H.lanatus mRNA for allergen ... (1) 65 65 69 82.5 1.7
Allg:Ambambla

! M80562 Ambrosia artemisiifolia majo... (1) 65 65 69 82.2 1.8
Allg:Pjmajall

! X77414 P.judaica mRNA for major all...(3) 64 64 64 79.5 2.5
Allg:Pvprp2

! X61364 P.vulgaris PvPR2 mRNA for pa... (1) 49 49 63 77.8 3.1
Allg:Svs3s

! X76539 S.vulgaris S38 mRNA. 6/94 (1) 60 60 60 76.9 3.5
Allg:Qeoclelc

! X76397 Olea eurcpaea OLElc mRNA. 6/94 (1) S5 55 60 76.9 3.5
Allg:Pprphlplix

! 227090 P.pratense mRNA for pollen a... (1) 58 58 63 74.6 4.7
Allg:Argarahi Strand: -

! L34402 Arachis hypogea (clone P41b)...(6) 47 47 65 73.5 5.4
Allg:Mpmyrpi Strand: -

! X70256 M.pilosula mRNA for major al...(§) 49 49 57 71.7 6.8
Allg:Mmigm3lch

! 237499 M.musculus rearranged immuno... (2) 51 51 58 71.6 6.9
Allg:Depmag44 Strand: -

! D17682 Dermatophagoides farinae mRN... (S5) 57 57 59 70.3 8.1
Allg:Depmag44 Strand: -

! D17682 Dermatophagoides farinae mRN... (6) S9 59 59 70.3 8.1
Allg:HsxpelSbv Strand: -

! 247369 H.sapiens mRNA for T-cell re...(4) 40 40 54 70.3 8.2
Allg:Meu08008 Strand: -

! U08008 Metapenaeus ensis tropomyosi... (5) S8 58 58 70.0 8.4
Allg:S72946 Strand: -

! 872946 albumin=allergenic protein [...(S) 53 53 57 69.1 9.5

\\End of List

Trunccrylf.Pep
Allg:Hlholli
LOCUS HLHOLLI 1141 bp RNA ) PLN 05-NOV-1993
DEFINITION H.lanatus mRNA for allergen Hol-1I.
ACCESSION 227084
KEYWORDS allergen; Hol-1lI.
SOURCE velvet grass.
ORGANISM Holcus lanatus . . .
SCORES Frame: (1) Initl: 65 Initn: 65 Opt: 69 z-score: 82.5 E(): 1.7 _
28.8% identity in 59 aa overlap
400 410 420 430 440 450
Trunccrylf.p IDSLDEIPPQDNSGAPWNDYSHVLNHVTFVRWPGEISGSDSW- - RAPMFSWTHRSATPTN

X 0 IS

Hlholli INPRWLPPRDRYCSWWRRCSPCSWAARTASPRC
10 20 30
460 470 480 490 S00 510
Trunccrylf.p TIDPERITQIPLVKBHTLQSGTTVVRGPGFTGGDILRRTSGGPFAYTIVNINGQLPQRYR
: TS
Hlholli PLAPTSRRPTATSGWT PRAHGTASRRGPGPRTTAARAGTRTWTSPRSAAXPAAATPPSSR
40 50 60 70 80 90




Study Number: PHI99-013
Study Report Page 12

W RN

Trunccrylf.Pep
Allg:Ambambla

LoCuUs AMBAMB1A 1182 bp mRNA PLN 26-~JUN-1592

DEFINITION Ambrosia artemisiifolia major allergen (Amb a I.4) mRNA, complete
cds.

ACCESSION M80S562

KEYWORDS

SOURCE Ambrosia artemisiifolia pollen cDNA to mRNA.

SCORES Frame: (1) Initl: 65 Initn: 65 Opt: 69 Z-score: 82.2 E(): 1.8
38.7% identity in 31 aa overlap
310 320 330 340 350 360
Truncerylf.p ETVRSQTVWGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFY‘RTLSDPVI-"’RG

PG b T e e e

Ambambla RGAKVEIINAGFAIYNVKNIIIHNIIMHDIVVN'PGGLIKSHDGPPVPRKGSDGDAIGISG
150 160 170 180 190 200
370 380 390 400 410 420
Trunccrylf.p GF‘GNPHYVLGLRGVAFQQTGTNHTRTFRNSGTIDSLDEIPPQDNSGAPWNDYSHVLNHVT
|
Ambambla GSQIWIDHCSLSKAVDGLIDAKHGSTHFTVSNCLFIQHQYLLLFWDFDERGMLCTVAFNK
210 220 230 240 250 260

Truncerylf.Pep

Allg:Pjmajall

Locus PJMAJALL 653 bp RNA PLN 18-SEP-1395
DEFINITION P.judaica mRNA for major allergen.

ACCESSION X77414

KEYWORDS major allergen.

SOURCE Parietaria judaica.
ORGANISM Parietaria judaica .
SCORES Frame: (3) Initl: 64 Initn: 64 Opt: 64 z-score: 79.5 E(): 2.5
53.3% identity in 15 aa overlap
420 430 440 450 460 470
Truncerylf.P NDYSHVLN‘HVTFVRWPGEISGSDSWRAPMFSWTHRSATPTNTIDPERITQI PLVKAHTLQ
IR EREEY
Pjmajall RRETRQRGPQALRI-RXQQAPAHXRQHGLQDSWSGSSATPTS SLSPSWSRHGPKXSRPQST
70 80 90 100 110 120
480 430 500 510 S20 530
Trunccrylf.P SG'I'I'WRGPGFTGGDILRRTSGGPFAYTIVNINQLPQRY‘RARIRYAS'ITNLRIYVTVAG
Pjmajall VGETPDXSSAPRTGKSLTQLSPLLDERGXYYXALHSNDGGTVLXEVI CNNYLNIYIYIYS
130 140 150 160 170 180

Trunccrylf. Pep
Allg:Pvprp2
LOCUS PVPRP2 693 bp RNA PLN 05-MAY-1995
DEFINITION P.wvulgaris PvPR2 mRNA for Pathogenesis-related protein 2 (PVPR2) of

unknown function.
ACCESSION X61364
KEYWORDS pathogenesis-related protein 2; plant defence gene; PR protein.
SOURCE kidney bean. . .
SCORES Frame: (1) Initl: 49 Initn: 49 Opt: 63 zZ-gcore: 77.8 B(): 3.1

28.6% identity in 56 aa overlap
150 160 170 180 190 200

Trunccrylf.p PTLTSFBIPI-ISVYVQAANLHLSLLRDAVSPGQGR}LDIATVRNHYNRL- ---INLIHRY

Pvprp2 RHHRPKGCIFIQBCJWRXGQRWPRNHQBDMKVCVAQNRRNRXGXIGIQIQHRW
50 60 70 80 20 1co0
210 220 230 240 250 260
Trunccrylf.p TKH@DTYNQGLBNLRGTNTRQWARPNQFRRDLTLTVLDIVALFPNYDVRTYPIQT SSQL
S P R
Pvprp2 ~RCCLARHCR - -EDQHRLQTQXWSQWRFSCBV‘EMSQQRRCSTQXRXAQSWXSQEXCSF
110 120 130 140 150
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Truncerylf. Pep

Allg:Svs3sg

LOCUsS SVs38 435 bp RNA PLN 20-JUN-1594
DEFINITION S.vulgaris S38 mRNA.

ACCESSION X76539

KEYWORDS S$38 gene.
SOURCE Syringa vulgaris.
ORGANISM Syringa vulgaris .
SCCRES Frame: (1) Initl: €0 Initn: 60 Opt: 60 Z-score: 76.9 ={): 1.5
47.8% identity in 23 aa overlap
20 30 40 50 60 70
Trunccrylf.pP LNNPEVEILNEERSTGRLPLDISLSLTRFLLSEFVPGVGVAFGLFDLIWGFITPSDWSLF

I ]

Svs3s8 EDVPQPPVPQFHIQGQVYCDTCRARFITELSEFT PGAGIRLQCKDGEHGKITFTEIGYT
10 20 30 40 S0
80 90 100 110 120 130
Trunccrylf.p LLQIEQLIEQRIETLERNRAITFLRGLADSYEIYIEALREWEANPNNAQLREDVRIRPAN
Svs3s RAEGLYSMLVEGDMPCEITLLSSSR@CEEIPIEGWVKPSLKFILNTVNGTTRTINP
60 70 80 90 100 110

Trunccrylf. Pep
Allg:Oeoclelc
LOCUS OEOLE1C 435 bp RNA PLN 20-JUN-1594
DEFINITION Olea europaea OLElc mRNA.
ACCESSION X76397
KEYWORDS pollen allergen; pollen protein.
SOURCE common olive.
ORGANISM Olea europea .
SCORES Frame: (1) Initl: 55 Initn: SS Opt: 60 z-score: 76.9 E(): 3.5
48.3% identity in 29 aa overlap
20 30 40 S0 60
Trunccrylf.p PYNCLNNPEVEILNEERSTGRLPLDISLSLTRFL- ~LSEFVPGVGVAFGLFDLIWGFITP

PEe bt b=dl = p | i
. Qeolelc EDVPQPPISQFYVQGQVYCDTCRTRFITEFSEFIPGAGVRLQCKDGENGKITF
10 20 30 40 50
70 80 90 100 110 120
Truncerylf.p SDWSLFLLQIEQLIEQRIETLERNRAI'I'I‘LRGLADSYEIYIEALREWEANPNNAQLREDV
Oeolelc TEVGY'I'RAEGLYSHLIERDHKNEFCEITLLSSSRKDCDEIPTEGWVKPSVKFILNTVNGT
60 70 80 90 100 110

Trunccrylf.Pep
Allg:Pprphlpix
LOCUS PPRPHLP1X 1149 bp RNA PLN 30-AUG-1995
DEFINITION P.pratense mRMA for pollen allergen PhlpI.
ACCESSION 227090 -
KEYWORDS PhlpI; pollen allergen.
SOURCE timothy grass.

ORGANISM Phleum pratense . . .
SCORES Frame: (1) Initl: S8 Initn: S8 Opt: &3 z-score: 74.6 E(): 4.7

37.9% identity in 29 aa overlap

410 420 430 440 450 460 469

Trunccrylf.p DNSGAP“NDYSHVIMVTFVRWPGEISGSDSWRAPMFSWI'I-RSATPTNTIDPERITQIPL

Il Ple bodel e ] e |

Pprphlpix KTRWLLPHRFCWSWRCSPSSWALRMASPRS - - PPARTSRRPT
10 20 30 40
470 480 490 500 510 520 529

Truncerylf.P VKAHTLQSGTTVVRGPGFTGGDILRRTSGGP PAYTIVNINGQLPQRYRARIRYASTTNLR
Pprphlplx ATSGWIRRAPGTASRRPPVPR’ITMRAGTRMSPRSAAXPAAATPPSSSPAGAAAPASR
S0 60 70 80 90 100
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Trunccrylf.Pep
Allg:Argarahi
LOCus ARQARAHI 2032 bp mMRNA PLN 15-DEC-199%4

DEFINITION Arachis hypogea (clone P41b) Ara h I mRMA, complete cds.
ACCRSSION  L34402

KEYWORDS allergen.

SOURCE Arachis hypogea (strain Florunner) seed cDNA to mRNA.
ORGANISM Arachis hypogaea .
SCORES Frame: (6) Initl: 47 Initn: 47 Opt: 65 z-score: 73.5 E():
40.5% identity in 42 aa overlap
230 240 250 260 270 280
Trunccrylf.p RFNQFRRDLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDS PVSANIPNGFN
JRINN NI EEER el
Arqarahi VASILSXKPSKLKGVDPSLLGFPPLDPLSQETLSQETTEIEIE- - IEDEHSQSEIPSGFX
30 40 so €0 70 80
290 300 310 320 330 340
Trunccrylf.p RAEFGVRPPHLMDMSLFVTAETVRSQTVNGGH’LVSSRNTAGNRINFPSYGVFNPGGAI
bl e
Arqgarahi XASQLVHPTQGMLNPSLASLSGLSHCPYHLQGRFCGCFQRXYRSQADGVRRKRXWLLDEL
S0 100 110 120 130 140

Trunccrylf.Pep

Allg:Mpmyrpi

LOCUS MPMYRPI 528 bp RNA INV 18-JUN-1993
DEFINITION M.pilosula mRNA for major allergen Myr pIl.

ACCESSION X70256

KEYWORDS IgE binding protein; major allergen.

SOURCE Australian jumper ant.
ORGANISM Myrmecia pilosula .
SCORES Prame: (6) Initl: 49 Initn: 49 Opt: S7 zZ-score: 71.7 E():
42.1% identity in 19 aa overlap
250 260 270 280 290 300
Trunccrylf.pP PNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANIPNGFNR.AEFGVRPPHLMDFMNSLFV
NIRRT
Mpmyrpi IGIASFITLGNTLATLGPSFLATLGITLPNIRANLPNTLPRPAFGSASPTASASPNASAK
70 80 90 100 110 120
310 320 330 340 350 360
Trunccrylf.p TAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPV‘E'V
Mpmyrpi PTASDSGSAKSFASTLGACTIVKTKIIVRVNNKHDSFILXCSTATEF
130 140 150 160 170

Trunccrylf.Pep
Allg:Mmigm3lch

LOCUs MMIGM3LCH 657 bp RNA ROD 19-SEP-1994
DEFINITION M.musculus rearranged immunoglobulin kappa light chain variable
region. ‘

ACCESSION 237499
KEYWORDS constant region; immunoglobulin kappa chain; variable region.
SOURCE house mouse. . .
SCORES Prame: (2) Initl: 51 Initn: 51 Opt: 58 zZ-score: 71.6 E{):
36.8% identity in 19 aa overlap
270 280 29%0 300 310 320
Trunccrylf.P LTREIYTSSVIEDSPVSANI PNGFNRAEFGVRPPHLMDPMNSLFVTAETVRSQTVWGGHL
SRR
Mmigm3lch SSXXPSLHSPCLSVLBIKPPSLADLVRALYTLMETPIYIGTCRSQA
10 20 30 40
330 340 350 360 370 380
Trunccrylf.p VSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPHWLGLRG
Mmigm3lch CLQSSXSTXFPTDFIGSQTGSVAVDQGQISHSRSAEWRLRIWEFISALKVHMFLERSVEA
50 60 70 80 30 100
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Trunccrylf. Pep

Allg:Depmag44

LOCUS DEPMAG44 988 bp mRNA INV 09-DEC-1994
DEFINITION Dermatophagoides farinae mRNA for Nag44.

ACCESSION D17682

KEYWORDS Mag44.

SOURCE Dermatophagoides farinae cDNA to mRNA.
ORGANISM Dermatophagoides farinae .
SCORES Frame: (5) Initl: 57 Initn: §7 Opt: 59 z-score: 70.3 E!;: 8.1
38.7% identity in 31 aa overlagp
530 540 550 560 570 580
Truncerylf.p TNLRIYV’I’VAGERIFAGQP'!IK'I’MDTGDPLTFQSFSYATIN'I‘AFTFPMSQSSF’I'VGADTFS
b oab e ) e
Depmag44 TCFGFFKFSR.HY'I’DLLFIG??!'LLSFLFANFQXFEIVTDNTXFFFEFNNFRFTGFGTFPS
80 90 100 110 120 130
590 600

Trunccrylf.P SGNEVYIDRFELIPVTATLE

Depmag44 TPQIGFNHCQFTGNFIIFSISIFGHHTGFFKLI FQTIHTFFIGDGSMFKHFTHTFRFIGR
140 150 160 170 180 190

Trunccrylf.Pep

Allg:Depmag4dd

LOCUS DEPMAG44 988 bp mMRNA INV 09-DEC-1994
DEFINITION Dermatophagoides farinae mRNA for Mag44.

ACCESSION D17682

KEYWORDS Mag44.

SOURCE Dermatophagoides farinae cDNA to mRNA.
ORGANISM Dermatophagoides farinae . . .
SCORES Frame: (6) Initil: §9 Initn: 59 Opt: 59 z-score: 70.3 E(): 8.1
64.7% identity in 17 aa overlap
240 250 260 270 280 290
Trunccrylf.p RDLTLTVLDIVALFPNYDVRTYPIQTSSQLTRBIYTSSVIEDSPVSANIPNGFN‘RAEFGV
IR
Depmag44 VIIRICCSXASSRCXAFSSL‘I‘SNDLRLLP‘ITRNSSSSSTIFDSPVSARSSARSKSASTIA
90 100 110 120 130 140
300 310 320 330 340 350
Trunccrylf.p RPPHLMDFM'NSLEVTAETVRSQTVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADED
Depmag44 NLRATSSYFLSASSAI IRASLSXFSKPSIRSSSVMDRCSSILRIRSDSSADCDASSNLAV
150 160 170 180 190 200

Trunccrylf.Pep

Allg:HsxpelSbv

LOCUS HSXPE1SBV 362 bp RNA PRI 31-JUL-1995%

DEFINITION H.sapiens mRNA for T-cell receptor beta-chain V-D-J-C-region.

ACCESSION 247369 -

KEYWORDS constant region; diversity region; joining region;
T-cell receptor; T-cell receptor beta-chain; variable region.
SOURCE human.

SCORES Frame: (4) Initl: 40 Initn: 40 Opt: 54 z-score: 70.3 E(): 8.2
35.3% identity in 34 aa overlap
260 270 280 290 300 310
Trunccryif.p QTSSQLTREIYTSSVIEDSPVSANIPNGFNRAB?GVRPPI-!LMDFMNSLFVTA- -ETVRSQ
AU I R B I
HsxpelSbv KKQLPGVGCPTAGGTQVMPQAWXADVKKABRSVRPPGLEVIRGVCFIVKIFVIWEQ
30 40 so 60 70 80
320 330 340 350 360 370
Trunccrylf.p TVWGGHLVSSRNTAGNRINFPSYGVFNPGGAIWIADEDPRPFYRTLSDPVFVRGGFGNPH
]
HsxpelSbv QLWGLTXLLLVPVHDVMVOSLRTTQGHWLSKL
90 100 110 120




Study Number: PHI99-013
Study Report

Page 16

Trunccrylf .Pep
Allg:Meu08008

LOCUS MEU08008 843 bp mRNA INV 11-JAN-1995
DEFINITION Metapenaeus ensis tropomyosin mRNA, partial cds.
ACCESSION Uocsoos
KEYWORDS
SOURCE penaeid shrimps.
ORGANISM Metapenaeus ensis
SCORES Frame: (5) Initl: S8 Initn: S8 Opt: S8 z-scoxe: 7C0.0 E():
64.7% identity in 17 aa overlap
240 250 260 270 280 290

Truncerylf.P ROLTLTVLDIVALFPNYDVRTYPIQTSSQLTREIYTSSVIEDSPVSANT PNGFNRAEFGV
Pl
VRVLICSLXASSRWLAFSSETSRDFRLLPTTRSSSSSSTIFDSPVSARSSARSRSASTMA
60 70 80 90 100 110
300 310 320 330 340 350
Trunccrylf.p RPPHLMDFMNSLWI‘AETVRSQTVWGGHLVSSRNTAGN’RINFPSYGV‘E’NPGGAIWIADED

Meu08008

Meu08008 SLRATSSYFLSASSARKRASLSWFSRASMRSSSERERFSSTLRMRSDS SAAWEASASLVY
120 130 140 150 160 170
Trunccrylf.Pep
Allg:572946
LOCus 872946 795 bp mMRNA MAM 24-JAN-1995
DEFINITION albuminsallergenic protein [dogs, salivary glands, mRNA Partial,
795 nt].
ACCESSION 872946
KEYWORDS
SOURCE dogs salivary glands.
SCORES Frame: (5) Initl: S3 Initn: S3 Opt: 57 z-score: 63.1 E{():
28.6% identity in 42 aa overlap
270 280 290 300 310 320

Trunccrylf.P IYTSSVIEDSPVSANIPNGFNRAEFGVRPPHLMDFMNSLFVTAETVRSQTVWGGHLVSSR
e os [ee |s | SIS

DRKSSAQDILSDSGFLQHLVPTFPSFLETST’I’RVGVDTWGAFLVXRT

10 20 30 40

330 340 350 360 370 380
Trunccrylf.P N’I‘AGN'RINFPSYGVFNPGGAIWIADPRPFYRTLSDPVFVRGGFGNPHYVLGIRGVAFQ
T

KSAFNKPYSPSFSKSSQFVLTKFXGSSTRGLNSSS'I'LAXHVGGSSVAQHFSSVASYSLAS

50 60 70 80 S0 100

S$72946

872946

Distributed over 1 thread.

Start time: Mon Apr 12 10:38:54 1999
Completion time: Mon Apr 12 10:39:17 1999
CPU time used:

Database scan: 0:00:00.5
Post-scan processing: 0:00:00.7
Total CPU time: 0:00:01.3

b s se b b bem ot ame

Output Pile: Trunccrylf.Tfasta

8.4

9.5
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Figure 2. Comparison of PAT Protein sequence to Known Protein
Allergens.

TRANSLATE of: pat.dna check: 2568 from: 1 to: 552
generated symbols 1 to: 184.
Confidential. Pioneer HiBred International, Inc. Terry Meyer.
PAT DNA sequence from clone P8999. April 12, 1999.
TO: allergans:* Sequences: 201 Symbols: 182,832 Word Size: 2
Databases searched:
ALLERGANS, Release 1.0, Released on OFeb96, Formatted cn 0Feb36
Searching all six frames.
Scoring matrix: GenRunData:BlosumS0.Cmp
Variable pamfactor used
Gap creation penalty: 16 Gap extension penalty: 2
Histogram Key:
Each histogram symbol represents 1 search set sequences
Z-scores computed from opt scores
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(=) (*)
< 20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
S8
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100
102
104
106
108
110
112

=
(=)
L]

==
t*=

Tmmve

A WwiHOOoOOOOo

iz=z= *

+
o

izE===go==¥

[
Wb WWwd NNMDNKE OO

[
»

IESnssssssxz=aV

[
~3

[ 3]
w
[y
@

F==Rzsz=mss==sszcVfzss==

%
'S
I
0

ZEsz=zr==zcmEs *

[}
]

izz=ssSsssasszzzs==¥c

Mo
N W
-
(44}

i=z@Es=sSsSse=ascc=?®
*

~3
'
ES

[
w
-
(S

HEZ T E 2 1 P e

[

OO0 000000 O0OHOOOOOKHFOKMOUVNULIUWL®®®O
P
o

HEL T TE T T P g
imzz=zzan¥
L T 2
izsan¥zas
im=xta
sa=¥ao
tx=Vas

tav

ix¥ux=

o

w
s J
*

O O0O0OO000DO0O0CO0DO0DO0OO0OOOOORHKMEMFEPLNMNNUWWSGVIOD

e et Sy e e




Study Number: PHI99-013
Study Report

114 0 O:

116 0 0:

118 Y] 0:

>120 0 0:
Joining threshold: 36, opt. threshold: 36, opt. width: 16, reg.-scaled
The best scores are: frame initl initn opt z-sc E(200)..
Allg:Meu08008

{ U08008 Metapenaeus ensis tropomyosi...(2) 38 38 66 95.3 0
Allg:Chclah4 Strand: -

! X78223 C.herbarum ClaH4 ribosomal p...(6) 46 46 57 83.1
Allg:Chclah2 Strand: -

! X78226 C.herbarum ClaH2 mRNA for en...(6) 58 58 59 78.6
Allg:Ppphlpi

! X78813 P.pratense mRNA for Phl pI a...(3) 56 56 56 76.5
Allg:Pspalpr

! X85187 P.sativum mRNA for pollen al... (1) 37 37 52 72.4
Allg:Ldlepdi

! X81399 L.destructor mRNA Lepd I all...(3) 48 48 48 72.2
Allg:Cacorai5 Strand: -

t X70999 C.avellana Cor a I/5 mRNA. 1...(4) 47 47 S0 71.8
Allg:Lolg9i Strand: -

! L13083 Lolium perenne isoform 9 mRN... (6) 44 62 S4 7L.5
Allg:569138

! 569138 TcR V alpha=T-cell receptor ...{(3) 38 38 39 71.5
Allg:Cacoraill Strand: -

! X70997 C.avellana Cor a I/11 mRNA. ... (4) 47 47 50 71.3
Allg:S69142

! 869142 TcR V alpha=T-cell receptor ... (3) 38 38 39 71.2
Allg:Hstcc4215

! X86360 H.sapiens mRNA for T cell re...(2) 30 30 30 69.7
Allg:Pjmajall Strand: -

! X77414 P.judaica mRNA for major all...(s) 49 49 49 69.6
Allg:Pspalpr

! X85187 P.sativum mRNA for pollen al...(2) 41 41 50 69.1
\\ End of List
Pat.Pep
Allg:Meu08008
LOoCus MEU08008 843 bp mRNA INV 11-JAN-1995

DEFINITION Metapenaeus ensis tropomyosin mRNA, partial cds.
ACCESSION  U08008

KEYWORDS
SOURCE penaeid shrimps.
ORGANISM Metapenaeus ensis .
SCORES Frame: (2) Initl: 38 Initn: 38 Opt: 66 z-gscore: 95.3 B():
25.5% identity in 55 aa overlap
10 20 30 39
Pat.Pep MSPERRPVEIRPATAADMAAVCDIVNHY - IRTSTVNFRTE
ke e ] RIS B
Meu08008 LTAASSCSRRTWSALRNASTPPPPSWLRPPRPPTSPSACARCSRTAPFPMRSANTPWRTS
90 100 110 120 130 140
40 S0 60 70 80 90
Pat.Pep PQTPQEWI - - - - DDLERLQDRYPWLVAEVEGVVAGIAYAGPWKARNAYDWTVESTVYVSH
L I
Meu08008 SRRPASWLRKPTGNTTRLPVSWPWLRPTLSVLKNVLRLVNQRSSSLRKNCVSLATTXSLL

150 160 170 180 190 200

.34

.34
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Pat.Pep
Allg:Checlah4
LoCcus CHCLAH4 639 bp RNA PLN 12-APR-1995
DEFINITION C.herbarum ClaH4 ribosomal protein P2 mRNA for minor allergen.
ACCESSION X78223
KEYWORDS ribosomal protein.
SOURCE Cladosporium herberum.
ORGANISM Cladosporium herberum .

SCORES Frame: (6) Initl: 46 Initn: 46 Opt: S7 z-score: 83.1 E():
66.7% identity in 9 aa overlap
150 160 170 180
Pat.Pep GYTARGTLRAAGYKHGGWHDVGFWQRDFELPAPPRPVRPVTQI
F11:] 11

Chclah4 SLDQDFASNIHCRSSPLSRRDRS PCRRQTPPSPPQPSRPRGRPQRHHQR.RQHHRQRRHQH
' 50 60 70 80 90 100

Chclah4 HQRERRRASQS RKRSARXCPCPRAPXGGAETAPRRRRCQRS XGRSXCPQQRGRSCPASRG

110 120 130 140 150 160

Pat.Pep

Allg:Chclah2

LOCUs CHCLAH2 1450 bp RNA PLN 12-APR-199S

DEFINITION C.herbarum ClaH2 mRNA for emolase.

ACCESSION X78226

KEYWORDS enclase.

SOURCE Cladosporium herberum.
ORGANISM Cladosporium herberum .

SCORES Frame: (6) Initl: 58 Initn: s8 Opt: 59 z-gcore: 78.6 E():

52.6% identity in 19 aa overlap

10 20 30 40 50
Pat.Pep MSPERRPVEIRPATAADMAAVCDIVNHYIETSTVNFRTEPQTPQEWIDDLERLQDRYP
P11 1 )
Chclah2 LsPSRSSQASWEPVEATEGTMARXRPVSVTMSTSTVGFPRESXTXREWILEIGMLAVSR
430 440 450 460 470 480

60 70 80 90 100 110
Pat.Pep WLVAEVEGVVAGIAYAGPWKARNAXDHTVESTVYVSHRHQRLGLGSTLYTHLLKSMEAQG
Pat.Pep
Allg:Ppphlpi
LOCuUs PPPHLPI 1066 bp RNA PLN 15-NOV-1994

DEFINITION P.pratense mRNA for Phl pI allergen.
ACCESSION X78813
KEYWORDS allergen; phlpI gene.
SOURCE timothy grass.
ORGANISM Phleum pratense . . .

SCORES Frame: (3) Initl: 56 Initn: 56 Opt: S6 z-score: 76.5 E{):

53.3% identity in 15 aa overlap

140 150 160 170 180
Pat.Pep RLHBALGYTARGTLRAAGYXHGGHEDVGFNQRDPBLPAPPRPVRPVTQI
RN
Ppphlpi RIRLRLLLXDQVBQARGLLWRARGSPEERRQRGAHRPLPLRPLRPRVRGDGQEGRXAEAA
S0 100 110 120 130 140
Ppphlpi QﬂRRAGAPVPARQVQVPGGHQGDLP!GIGVQPQLPGAACEVRXRRRRRGGGGHQGEGQGQ
150 160 170 180 190 200

- e = T T o e O = v e e
-t -
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Pat.Pep

Allg:Pspalpr

LOCUS PSPALPR 822 bp RNA PLN 13-MAR-1995

DEFINITION P.sativum mRNA for pollen allergen-like protein.

ACCESSION X85187

KEYWORDS

SOURCE pea.

ORGANISM Pisum sativum .

SCORES Frame: (1) Initl: 37 Initn: 37 Opt: 52 Z-score: 72.4 E(): 6.2
30.4% identity in 23 aa overlap

30 40 50 60 70 80 89
Pat.Pep ETSTVNFRTBPQTPQEWIDDLERLQDRYPWLVAEVEGWAGIAYAGPW‘KARNAYDWI'VES
R I
Pspalpr VSLSLAMAAILLLTIASLTSLFAPTTARIPGVYTGGPNTSAHATFYGGSD
10 20 30 40 50
90 100 110 120 130 140 149
Pat.Pep TVYVSHRHQRLGLGSTLYTHLLKSMEAQGFKSVVAVIGLPNDPSVRLHBALGYTARGTLR
Pspalpr AsGTMGGACGYGNLYSQGYGVNTAALSTALFNNGLSCGACFELKCDQDPRHCNPGNPSIL
60 70 80 90 100 110
Pat.Pep

Allg:Ldlepdi

Locus LDLEPDI 420 bp RNA INV 28-FEB-1995

DEFINITION L.destructor mRNA Lepd I allergen.
ACCESSION  X81399
KEYWORDS allergen.

SOURCE Lepidoglyphus destructor.
ORGANISM Lepidoglyphus destructor .
SCORES Frame: (3) Initl: 48 Initn: 48 Opt: 48 z-score: 72.2 E(): 6.4
28.1% identity in 32 aa overlap
10 20 30 40
Pat .Pep MSPERRPVEIRPATAADMAAVCDIVNHYIETSTVNFRTEPQTPQE
I R N
Ldlepdi PSQEGRSSXLHLQRNHPSHHPQGQGRRHRRADRRPRCHGLRYRPRTSRINLTXPNLTKPT
S0 60 70 80 90 100
. S0 60 70 80 S0 100
Pat.Pep WIDDLERLQDRYPHLVAEVEGVVAGIAXAGPWKARNAYDWTVESTVYVSHRHQRLGLGST
Il
Ldlepdi WIFIVQSXFINXHNKF IQKLKKKKKKKKST
110 120 130
Pat.Pep
Allg:Cacorais
LOCUS CACORAIS 619 bp RNA PLN 29-NOV-1993

DEFINITION C.avellana Cor a I/5 mRNA.
ACCESSION X70999 S56570
KEYWORDS allergen.
SOURCE Corylus avellana.
ORGANISM Corylus avellana . . . -
SCORES Frame: (4) Initl: 47 Initn: 47 Opt: 50 z-score: 71.8 E(): 6.7
23.6% identity in 72 aa overlap

10 20 30
Pat.Pep MSPERRPVEIRPATAADMAAVCDIVNHYIET
|| :I H : H I ::l HH :
Cacorais HGRLWRGTCCXSSRHILHQGLPLSSARGRPSPACHPGHHPRSRCSCHKSLCCQPHQPsPs
80 90 100 110 120 130
40 50 60 70 80 90
Pat.Pep STVNFRTBPQTPQBHIDDLRRLQDRYPWLVAEVBGVVAGIAXIGPHKARNAIDHTVESTV
RN ] IR
Cacorais RTCNGCIRQRXYSZHFQALHFLQRFQRHXXLEVQPL--GXAYRHQGHRTXTALPQGXRRB
140 150 160 170 180 190
100 110 120 130 140 150
Pat.Pep YVSHRHQRLGLGSTLYTHLLKSMBAQGFKSVVAVIGLPNDPSVRLHEALGYTARGTLRAA
Cacorais SQPRNXKHP
200
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Pat.Pep

Allg:Lolg9i

LOCUs LOLG91 1272 bp mMRNA PLN 16-FEB-1994
DEPINITION Lolium perenne isoform 9 mRNA, complete cds.

ACCESSION L13083

KEYWORDS isoform 9.

SCOURCE Lolium pererne cDNA to mRNA.
ORGANISM Lolium perenne .
SCORES Frame: (6) Initl: 44 Initn: 62 Opt: 54 z-score: 71.5 E{):
33.3% identity in 48 aa overlap
100 110 120 130 140 150
Pat.Pep RLGLGSTLYTHLLKSMEAQGFKSVVAVIGLPNDPSVRLHEALGYTARGTLRAAGYKHGGW
It b T R I
Lolg9i RGRRWRQWRRSCTRRRPCRXAAPRRRGWRRPXPPRRR - - - ALRRGPRGCRRXRGAPRXGW
210 220 230 240 250 260
160 170 180
Pat.Pep HDVG- FWQRDFELPAPPRPVRPVTQI
: Pobees |0 ||
Lolg9i RRRHRTWPREWR - PGQPRKRALRRRRAWRXAGSCFDRRSRTRG PQRRPCWWPCRRFRRTS
270 280 290 300 310 320
Pat.Pep
Allg:S69138 ’
LOCUS 5638138 95 bp mRNA PRI 22-SEP-1994

DEFINITION TcR V alpha=T-cell receptor alpha-chain {allergen-specific} [human,
grass-sensitive individual VI 26, peripheral blood, mRNA Partial,

95 nt].
ACCESSION 569138
KEYWORDS -
SCORES Frame: (3) Initl: 38 Initn: 38 Opt: 39 z-score: 71.5 E():

71.4% identity in 7 aa overlap
140 150 160 170 180
Pat.Pep DPSVRLHEAIEYTARGTLRAAGY!G{GGWPDVGFWQRDFELPAPPRPVRPVTQI
AL
569138 LSHLLLCSKQRRXPVLFWDRDKFDGHSKYPE
10 20 30

Pat.Pep ’
Allg:Cacoraill
LOCUS CACORAI11 655 bp RNA PLN 18-JUL-1993

DEFINITION C.avellana Cor a I/11 mRNA.

ACCESSION X70997

KEYWORDS allergen.

SOURCE Corylus avellana.
ORGANISM Corylus avellana .

SCORES Frame: (4) Initl: 47 Initn: 47 Opt: 50 z-score: 71.3 E{():
23.6% identity in 72 aa overlap

10 20 30
Pat.Pep MSPERRPVEIRPATAADMAAVCDIVNHYIET
II :I: H :l::l H4 :
Cacoraill HGHLWRGTCC!SSRWILHQGLPLSSARGRPSPACHPGHHPRSRCSCMXSLCCQPHQPSPS
100 110 120 130 140 150
40 S0 60 70 80 90
Pat.Pep STVNPRTBPQTPQEWIDDLERLQDRYPWLVAEVEGVVAGIAYAGPWKARNBXD“TVESTV
N EE E B AR
Cacoraill RTCNGCLRQRXYSXHFQALHFLQRFQRWXXLEVQPL--GXAYRHQGHRTXTALPQGXRRW
160 170 180 190 200
100 110 120 130 140 150
Pat.Pep YVSHRHQRLGUGSTLYTHLLKSMEAQGFKSVVAVIGLPNDPSVRLHEALGYTARGTLRAA
Cacoraill SQPRNXKHP

210
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Pat.Pep

Allg:S69142

LOCUs S69142 98 bp mRNA PRI 22-SEP-1994

DEFINITION TcR V alpbasT-cell receptor alpha-chain {allergen-specific} [human,
grass-sensitive individual BAL 87, periphral blood, mRNA Partial,
98 nt].

ACCESSION 569142

KEYWORDS .o

SCORES Frame: (3) Initl: 38 Initn: 38 Opt: 39 z-score: 71.2 E(): 7.3

71.4% identity in 7 aa overlap

140 150 160 170 180
Pat.Pep DPSVRLHEALGYTARGTLRAAGYKHGGWHDVGPWQRDFELPAPPRPVRPVTQI
Foil:l]
$69142 LSHLLLCSKLNRRXPVLFWDRDKFDGHSKYPE
10 20 30
Pat.Pep
Allg:Hstcc4215
LOCUS HSTCC4215 24 bp RNA PRI 21-APR-199S

DEFINITION H.sapiens mRNA for T cell receptor, TCC 4:2.15.
ACCESSION  X86360
KEYWORDS T-cell; T-cell receptor beta-chain.

SOURCE human.
ORGANISM Homo sapiens .
SCORES Frame: (2) Initl: 30 Initn: 30 Opt: 30 z-score: 69.7 E(): 8.8
60.0% identity in 5 aa overlap
S0 60 70 80 90 100
Pat.Pep WIDDLERLQDRYPWLVlEVEGVVAGIAYAGPWKARNAYDWTVESTVYVSHRHQRLGLGST
IE
Hstcec4215 QPWDXRG
110 120 130 140 150 160
Pat .Pep LYTHLLKSHEAQGFKSVVAVIGLPNDPSVRLHBALGYTARGTLRAAGYKHGGWHDVGFWQ
Pat.Pep
Allg:Pjmajall
LOCUs POMAJALL 653 bp RNA PLN 18-SEP-1995

DEFINITION P.judaica mRNA for major allergem.

ACCESSION X77414

KEYWORDS major allergen.

SOURCE Parietaria judaica.
ORGANISM Parietaria judaica .

SCORES Frame: (6) Initl: 49 Initn: 49 Opt: 49 z-score: 69.6 E(): 8.8
46.7% identity in 15 aa overlap

70 80 90 100 110 120
Pat.Pep EGVVAGIA!ZGPWKARNAYDWTVESTVYVSHRBQRLGLGSTLYTHLLKSHEAQGFKSVVA
AL
Pjmajall REXCHYSLVHYIYIYIYXDNYCIXLLITQFHRBXSLGLNNISLAHPRVEKAGLGFFRCGG
30 40 50 60 70 80
130 140 150 160 170 180
Pat.Pep VIGLPNDPSVRLHEALGYTARGTLRAAGYRBGGHHDVGFWQRDFBLPAPPRPVRPVTQI
Pjmajall RNSNLGSLQPCFVGGITHARDGTMTERDWKLGLPRNHSNCLAVHVDVNGRRLAVNDAAVL

90 100 110 120 130 140

s
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Pat .Pep
Allg:Pspalpr
LOCUS PSPALPR 822 bp RNA PLN
DEFINITION P.sativum mRNA for pollen allergen-like protein.
ACCESSION X85187
KEYWCPZS
SOURCZ pea.
ORGANISM Pisum sativum . .
SCORES Frame: (2) Initl: 41 Initn: 41 Opt: 50
24.2% identity in 33 aa overlap

13-MAR-1995

z-score: 6%.1 E(): 9.5

100 110 120 130 140 150
Pat.Pep HQRLGLGSTLYTHLLKSMEAQGFKSVVAVIGLPNDPSVRLHEALGYTARGTLRAAGYKHG
I :ZI: | ': : T :I[
Pspalpr XSPTSRVQGI SCAXVXKEPTQRGXQXAVTGGRTG PTQFLWARLSLLGSPAVTVVHPRHG
190 200 210 220 230 240
160 170 180
Pat.Pep GWHDVGFWQRDFELPAPPRPVRPVTQL
H
Pspalpr TWHHLIGSSDKPSQERISASEKI IKKKKK
250 260 270

! Distributed over 1 thread.

! Start time: Mon Apr 12 10:44:55 1999
! Compietion time: Mon Apr 12 10:44:59 1999
! CPU time used:

! Database scan: 0:00:00.4

! Post-scan processing: 0:00:00.7

! Total CPU time: 0:00:01.1

! Qutput File: Pat.Tfasta

7|




Study Number: PHI99-013
Study Report Page 24

" T Y

Appendix 1. Study Protocol PHI99-013.




