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DESCRIPTION

Description

Technical Field

[0001] The present invention relates to a mutant filamentous fungus and a method of producing a substance using
the mutant filamentous fungus.

Background Art

[0002] A filamentous fungus is a collective name for fungi constructed of tubular cells called hyphae, and is used for
fermentative production of: low-molecular-weight compounds, for example, chemical products such as an organic
acid, a pigment, and an agricultural chemical bulk, and pharmaceutical products such as penicillin and statins; and
industrial enzymes such as amylase, cellulase, protease, and lipase.

[0003] For example, in JP 2010-227032 A, there is a description of a method of producing cellulase, including the
steps of: producing a disaccharide-containing solution by adding thermophilic fungus-derived B-glucosidase to a
glucose-containing solution and subjecting the mixture to a condensation reaction; and producing cellulase by
culturing a filamentous fungus using a medium containing the disaccharide-containing solution.

[0004] In addition, in JP 2010-172343 A, there is a description of a method of producing phospholipase, including a
step of processing a fungal peptide to truncate a peptide from the C-terminus and/or a peptide from the N-terminus,
to thereby produce a core peptide formed of a specific amino acid sequence having phospholipase activity.

[0005] In addition, in JP 2001-46078 A, JP 2005-52116 A, JP 2009-118783 A, JP 11-506025 A, and JP 2007-508022
A, with a view to increasing efficiency of substance production using the filamentous fungus, there is a description of
an expression vector constructed so that the filamentous fungus functions as a host, there is also a description of a
method involving preparing a transformant by introducing, into the filamentous fungus, a plasmid in which a gene
encoding a homologous or heterologous protein is functionally linked to the expression vector, and there is also a
description that utilization of the transformant contributes to increased production of enzymes such as amylase and
cellulase and low-molecular-weight compounds such as penicillin.

[0006] As described above, the filamentous fungus has an advantage of being able to produce a wide variety of
useful substances. However, the filamentous fungus causes a problem in that the filamentous fungus cannot be
cultured at a high density because of entanglement of hyphae and aggregation of cells in its liquid culture step, a
problem in that a production amount of a useful substance lowers, and a problem in that a production step of a useful
substance becomes complicated (e.g., JP 2002-218970 A and JP 2010-227031 A).

[0007] Under such circumstances, the inventors of the present invention have found that, when a mutant flamentous
fungus lacking expression of a-1,3-glucan is used, aggregation of cells during culture is suppressed more than in the
related art and the cells are relatively homogeneously dispersed in a medium, and thus have developed a method of
producing a substance (WO 2014/073674 A1). However, although the use of the mutant filamentous fungus
suppresses the aggregation of the cells more than in the related art, there is a demand for development of a
filamentous fungus that is still less liable to form an aggregate.

[0008] Non-Patent Literature 10 discloses filamentous fungus Aspergiflus oryzae having genes encoding a-1,3-
glucan synthase knocked out has better hyphal dispersion in culture and increased recombinant protein production
(see abstract). The introduction explains that the aggregation of hyphae is thought to be related to cell wall
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polysaccharides and polypeptides. Also explained is the similarity between cell wall of A. oryzae and the human
pathogen Aspergillus fumigatus (see p.1853, column 2).

[0009] Non-Patent Literature 11 discloses A. fumigatus mutants deficient in the production of a-1,3-glucan (see p.
1702-1703). A. fumigatus mutants having genes sph3 or uge3 knocked out being defective in the production of
galactosaminogalactan (GAG) are review. Gene sph3 is indicated to be also present in A. oryzae (see end of p.1704
and first paragraph of p 1705). It is explained that GAG and a-1,3-glucan play major roles in hyphae aggregation (see
p 1705, column 1, paragraph 1).

[0010] Non-Patent Literature 12 discloses overlapping and distinct roles of Aspergillus fumigatus UDP-glucose 4-
epimerases in galactose metabolism and the synthesis of galactose-containing cell wall polysaccharides.

[0011] Non-Patent Literature 13 is directed to sph3, which is a glycoside hydrolase required for the biosynthesis of
galactosaminogalactan in Aspergillus fumigatus.

Non-patent Literature

[0012]

NPL 1: Fontaine T. et al. (2011) Galactosaminogalactan, a New Immunosupressive Polysacharide of Aspergillus
fumigatus, PLoS Pathogens, 7: €1002372

NPL 2: Rappleye C.A. et al. (2004) RNA interference in Histoplasma capsulatum demonstrates a role for a-(1,3)-
glucan in virulence. Mol. Microbiol. 53: 153-165.

NPL 3: Beauvais A. et al. (2005) Two a(1-3) Glucan Synthases with Different Functions in Aspergillus fumigatus. Appl.
Environ. Microbiol. 71: 1531-1538.

NPL 4: Maubon D. et al. (2006) AGS3, an a(1-3)glucan synthase gene family member of Aspergillus fumigatus,
modulates mycelium growth in the lung of experimentally infected mice. Fungal Genet. Biol. 43: 366-375.

NPL 5: Henry C. et al. (2011) a1,3 glucans are dispensable in Aspergillus fumigatus. Eukaryot. Cell 11: 26-29

NPL 6: Mizutani O. et al. (2008) A defect of LigD (human Lig4 homolog) for nonhomologous end joining significantly
improves efficiency of gene-targeting in Aspergillus oryzae. Fung. Genet. Biol., 45: 878-889.

NPL 7: Zhang S. et al. (2017) Self-excising Cre/mutant lox marker recycling system for multiple gene integrations and
consecutive gene deletion in Aspergillus oryzae. J. Biosci. Bioengin. 123: 403-411

NPL 8: Gomi K. et al. (1987) Integrative transformation of Aspergillus oryzae with a plasmid containing the Aspergillus
nidulans argB gene. Agric. Biol. Chem. 51: 2549-2555

NPL 9: Natalie et al (2015) Sph3 Is a Glycoside Hydrolase Required for the Biosynthesis of Galactosaminogalactan in
Aspergillus fumigatus. J Biol Chem 290, 27438

NPL 10: Ken Miyazawa ET AL: "Increased enzyme production under liquid culture conditions in the industrial fungus
Aspergillus oryzae by disruption of the genes encoding cell wall a-1,3-glucan synthase", Bioscience Biotechnology
Biochemistry, vol. 80, no. 9, 1 September 2016 (2016-09-01), pages 1853-1863,

NPL 11: Akira Yoshimi ET AL: "Cell wall structure and biogenesis in Aspergillus species", Bioscience Biotechnology
Biochemistry, vol. 80, no. 9, 3 May 2016 (2016-05-03), pages 1700-1711

NPL 12: Mark J. Lee ET AL: "Overlapping and Distinct Roles of Aspergillus fumigatus UDP-glucose 4-Epimerases in
Galactose Metabolism and the Synthesis of Galactose-containing Cell Wall Polysaccharides", The Journal of
Biological Chemistry, vol. 289, no. 3, 17 January 2014 (2014-01-17), pages 1243-1256

NP 13: Natalie C. Bamford ET AL: "Sph3 Is a Glycoside Hydrolase Required for the Biosynthesis of
Galactosaminogalactan in Aspergillus fumigatus", Journal of Biological Chemistry, vol. 290, no. 46, 13 November
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2015 (2015-11-13), pages 27438-27450

Summary of Invention

Technical Problem

[0013] An object of the present invention is to provide a filamentous fungus mutant strain that is still more suppressed
in aggregation of cells (hyphae) in a medium than a related-art filamentous fungus.

Solution to Problem

[0014] Under such circumstances, the inventors of the present invention have made extensive investigations on a
wide variety of factors in flamentous fungi from the viewpoint of the aggregation of cells, and as a result, have found
a galactosaminogalactan (GAG) biosynthetic cluster to be a novel factor. In Non-patent Literature 9, a disruption
strain of the GAG biosynthetic cluster is obtained using Aspergillus fumigatus, and is analyzed for evaluating the
effect of the cluster disruption. In Non-patent Literature 9, it is reported that GAG is not observed on the cell wall
surface of the disruption strain, but that there is no difference in germination or growth between the disruption strain
and a wild-type strain. The inventors of the present invention have caused a filamentous fungus modified so as to be
deficient in at least one a-1,3-glucan synthase gene comprising agsB and to be deficient in at least one
galactosaminogalactan biosynthetic gene selected from the group consisting of uge3, sph3, ega3, agd3, and gtb3 so
that the at least one gene responsible for the expression of galactosaminogalactan is knocked out, and as a result,
have observed a further decrease in expression of galactosaminogalactan, and besides, have surprisingly found that
the aggregation of cells is suppressed and the cells are completely dispersed. The present invention is based on
such novel findings.

Advantageous Effects of Invention

[0015] According to the present invention, the filamentous fungus mutant strain that is still more suppressed in
aggregation of cells in a medium than the related-art filamentous fungus can be provided. When cells aggregate
during culture, the inside of the aggregate becomes anaerobic to kill the cells. Therefore, the filamentous fungus of
the present invention suppressed in aggregation and the method using the same contribute to efficient culture and
substance production of the filamentous fungus, and hence are extremely useful.

Brief Description of Drawings

[0016]

[Figs. 1] Estimation of GAG biosynthetic gene cluster in A. oryzae (A) A GAG biosynthetic gene cluster in A. oryzae
was predicted on the basis of the sequences of a GAG biosynthetic gene cluster in A. fumigatus. (B) The results of
sequence alignment with ClustalW of sph3 in A. fumigatus, A. clavatus, A. oryzae, Marssonia brunnea, Ralstonia
picketti, and Physarum polycephalum. Also in predicted sph3 of A. oryzae, there was a highly conserved region.

[Figs. 2] Production of uge3/sph3 gene disruption cassette, strain deficient only in GAG, and AG-GAG-deficient strain
(A) A uge3 downstream (5' side) region (amplicon 1) and an sph3 downstream (3' side) region (amplicon 2) were
amplified by PCR using genomic DNA of A. oryzae as a template. In addition, AnadeA gene (amplicon 3) was
amplified from a plasmid TOPO-2.1-adeA by PCR (1st round of PCR). PCR was performed again from both sides of
amplicons 1 and 2 to link the three fragments (2nd round of PCR). A main band of the PCR product was gel-
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extracted, and used as a uge3/sph3 gene disruption cassette. Next, an AG-deficient strain was used as a parental
strain and transformed with the uge3/sph3 gene disruption cassette. Selection was performed with adeA-free CD
agar plate medium to acquire a strain deficient only in GAG and an AG-GAG-deficient strain. (B) The acquired AG-
GAG-deficient strain was confirmed by PCR amplification to have the construct introduced therein.

[Figs. 3] Comparison of culture properties of wild-type strain, AG-deficient strain, AG-GAG-deficient strain, and GAG-
deficient strain. A wild-type strain, the AG-deficient strain, the AG-GAG-deficient strain, and a GAG-deficient strain
were used and subjected to liquid shaking culture in YPD medium for 24 hours. (A) Photographs of flasks are shown
in an upper row, cells observed after transfer to 6 cm dishes are shown in a middle row, and stereoscopic
micrographs are shown in a lower row. In all cases, observation was performed at 24 hours of culture. (B)
Microscopic observation was performed at 10 hours of culture. The length of a bar in each figure is as follows: left of
Figs. 3(B): 200 pm, center of Figs. 3(B): 200 um, right of Figs. 3(B): 100 pm. (C) 1.0x103 conidia were inoculated at
the center of agar medium, and subjected to static culture at 30°C for 5 days.

[Figs. 4] Production of strain highly expressing cutL1 for AG-GAG-deficient strain (production of AG-GAG-deficient
strain highly expressing cutL1) (A) A method of producing an AG-GAG-deficient strain highly expressing cutL1 is
illustrated. Arrows indicate primer positions for construct introduction confirmation. (B) The results of construct
introduction confirmation by PCR amplification. (C) A halo formation test was performed by inoculating conidia at the
center of CD medium containing 1% PBSA and performing static culture at 30°C for 4 days.

[Figs. 5] Evaluation of CutL1 productivity in AG-GAG-deficient strain (A) Dry cell weights in the case of culturing the
wild-type strain, the AG-deficient strain, and the AG-GAG-deficient strain (each of which is a strain highly expressing

cutL1) in YPM medium (24 hours, 100 rpm, and 1x10%4 conidia inoculated). (B) CutL1 secretion amounts in the wild-
type strain, the AG-deficient strain, and the AG-GAG-deficient strain (each of which is a strain highly expressing

cutL1). Culture conditions were the same as above, i.e., YPM medium, 24 hours, 100 rpm, and 1x104 conidia
inoculated.

[Fig. 8] The putative amino acid sequence of AgsA of Aspergillus oryzae (SEQ ID NO: 1) is shown.

[Fig. 7] The base sequence of a nucleic acid molecule encoding AgsA of Aspergillus oryzae (SEQ ID NO: 2) is shown.
[Fig. 8] The base sequence of a nucleic acid molecule encoding AgsA of Aspergillus oryzae (SEQ ID NO: 2) is shown.
[Fig. 9] The putative amino acid sequence of AgsB of Aspergillus oryzae (SEQ ID NO: 3) is shown in Fig. 9.

[Fig. 10] The base sequence of a nucleic acid molecule encoding AgsB of Aspergillus oryzae (SEQ ID NO: 4) is
shown.

[Fig. 1] The base sequence of a nucleic acid molecule encoding AgsB of Aspergillus oryzae (SEQ ID NO: 4) is
shown.

[Fig. 12] The putative amino acid sequence of AgsC of Aspergillus oryzae (SEQ ID NO: 5) is shown.

[Fig. 13] The base sequence of a nucleic acid molecule encoding AgsC of Aspergillus oryzae (SEQ ID NO: 6) is
shown.

[Fig. 14] The base sequence of a nucleic acid molecule encoding AgsC of Aspergillus oryzae (SEQ ID NO: 6) is
shown.

[Fig. 15] The putative amino acid sequence of AgsA of Aspergillus nidulans (SEQ ID NO: 7) is shown.

[Fig. 16] The base sequence of a nucleic acid molecule encoding AgsA of Aspergillus nidulans (SEQ ID NO: 8) is
shown.

[Fig. 17] The base sequence of a nucleic acid molecule encoding AgsA of Aspergillus nidulans (SEQ ID NO: 8) is
shown.

[Fig. 18] The putative amino acid sequence of AgsB of Aspergillus nidulans (SEQ ID NO: 9) is shown.
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[Fig. 19] The base sequence of a nucleic acid molecule encoding AgsB of Aspergillus nidulans (SEQ ID NO: 10) is
shown.

[Fig. 20] The base sequence of a nucleic acid molecule encoding AgsB of Aspergillus nidulans (SEQ ID NO: 10) is
shown.

[Fig. 21] The putative amino acid sequence of AgsA of Aspergillus sojae (SEQ ID NO: 11) is shown.

[Fig. 22] The base sequence of a nucleic acid molecule encoding AgsA of Aspergillus sojae (SEQ ID NO: 12) is
shown.

[Fig. 23] The base sequence of a nucleic acid molecule encoding AgsA of Aspergillus sojae (SEQ ID NO: 12) is
shown.

[Fig. 24] The putative amino acid sequence of AgsB of Aspergillus sojae (SEQ ID NO: 13) is shown.

[Fig. 25] The base sequence of a nucleic acid molecule encoding AgsB of Aspergillus sojae (SEQ ID NO: 14) is
shown.

[Fig. 26] The base sequence of a nucleic acid molecule encoding AgsB of Aspergillus sojae (SEQ ID NO: 14) is
shown.

[Fig. 27] The putative amino acid sequence of AgsC of Aspergillus sojae (SEQ ID NO: 15) is shown.

[Fig. 28] The base sequence of a nucleic acid molecule encoding AgsC of Aspergillus sojae (SEQ ID NO: 18) is
shown.

[Fig. 29] The base sequence of a nucleic acid molecule encoding AgsC of Aspergillus sojae (SEQ ID NO: 18) is
shown.

[Fig. 30] The putative amino acid sequence of AgsE of Aspergillus niger (SEQ ID NO: 17) is shown.

[Fig. 31] The base sequence of a nucleic acid molecule encoding AgsE of Aspergillus niger (SEQ ID NO: 18) is
shown.

[Fig. 32] The base sequence of a nucleic acid molecule encoding AgsE of Aspergillus niger (SEQ ID NO: 18) is
shown.

[Fig. 33] The putative amino acid sequence of Ags1 of Aspergillus fumigatus (SEQ ID NO: 19) is shown.

[Fig. 34] The base sequence of a nucleic acid molecule encoding Ags1 of Aspergillus fumigatus (SEQ ID NO: 20) is
shown.

[Fig. 35] The base sequence of a nucleic acid molecule encoding Ags1 of Aspergillus fumigatus (SEQ ID NO: 20) is
shown.

[Fig. 36] The putative amino acid sequence of Uge3 of Aspergillus oryzae (SEQ ID NO: 21) and the base sequence of
a nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 22) are shown.

[Fig. 37] The putative amino acid sequence of Sph3 of Aspergillus oryzae (SEQ ID NO: 23) and the base sequence of
a nucleic acid molecule encoding Sph3 thereof (SEQ ID NO: 24) are shown.

[Fig. 38] The putative amino acid sequence of Ega3 of Aspergillus oryzae (SEQ ID NO: 25) and the base sequence of
a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 26) are shown.

[Fig. 39] The putative amino acid sequence of Agd3 of Aspergillus oryzae (SEQ ID NO: 27) and the base sequence of
a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 28) are shown.

[Fig. 40] The putative amino acid sequence of Gtb3 of Aspergillus oryzae (SEQ ID NO: 29) is shown.

[Fig. 41] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus oryzae (SEQ ID NO: 30) is
shown.



DK/EP 3620509 T3

[Fig. 42] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus oryzae (SEQ ID NO: 30) is
shown.

[Fig. 43] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus oryzae (SEQ ID NO: 30) is
shown.

[Fig. 44] The putative amino acid sequence of Uge3 of Aspergillus nidulans (SEQ ID NO: 31) and the base sequence
of a nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 32) are shown.

[Fig. 45] The putative amino acid sequence of Sph3 of Aspergillus nidulans (SEQ ID NO: 33) and the base sequence
of a nucleic acid molecule encoding Sph3 thereof (SEQ ID NO: 34) are shown.

[Fig. 46] The putative amino acid sequence of Ega3 of Aspergillus nidulans (SEQ ID NO: 35) and the base sequence
of a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 36) are shown.

[Fig. 47] The putative amino acid sequence of Agd3 of Aspergillus nidulans (SEQ ID NO: 37) and the base sequence
of a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 38) are shown.

[Fig. 48] The putative amino acid sequence of Gtb3 of Aspergillus nidulans (SEQ ID NO: 39) is shown.

[Fig. 49] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergiflus nidulans (SEQ ID NO: 40) is
shown.

[Fig. 50] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergiflus nidulans (SEQ ID NO: 40) is
shown.

[Fig. 51] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergiflus nidulans (SEQ ID NO: 40) is
shown.

[Fig. 52] The putative amino acid sequence of Uge3 of Aspergillus sojae (SEQ ID NO: 41) and the base sequence of
a nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 42) are shown.

[Fig. 53] The putative amino acid sequence of Sph3 of Aspergillus sojae (SEQ ID NO: 43) and the base sequence of
a nucleic acid molecule encoding Sph3 thereof (SEQ ID NO: 44) are shown.

[Fig. 54] The putative amino acid sequence of Ega3 of Aspergillus sojae (SEQ ID NO: 45) and the base sequence of
a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 46) are shown.

[Fig. 55] The putative amino acid sequence of Agd3 of Aspergillus sojae (SEQ ID NO: 47) and the base sequence of
a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 48) are shown.

[Fig. 56] The putative amino acid sequence of Gtb3 of Aspergillus sojae (SEQ ID NO: 49) is shown.

[Fig. 57] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus sojae (SEQ ID NO: 50) is
shown.

[Fig. 58] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus sojae (SEQ ID NO: 50) is
shown.

[Fig. 59] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus sojae (SEQ ID NO: 50) is
shown.

[Fig. 60] The putative amino acid sequence of Uge3 of Aspergillus niger (SEQ ID NO: 51) and the base sequence of
a nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 52) are shown.

[Fig. 1] The putative amino acid sequence of Sph3 of Aspergillus niger (SEQ ID NO: 53) and the base sequence of a
nucleic acid molecule encoding Sph3 thereof (SEQ ID NO: 54) are shown.

[Fig. 62] The putative amino acid sequence of Ega3 of Aspergillus niger (SEQ ID NO: 55) and the base sequence of a
nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 56) are shown.
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[Fig. 63] The putative amino acid sequence of Agd3 of Aspergillus niger (SEQ ID NO: 57) and the base sequence of a
nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 58) are shown.

[Fig. 64] The putative amino acid sequence of Gtb3 of Aspergillus niger (SEQ ID NO: 59) is shown.

[Fig. 5] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus niger (SEQ ID NO: 60) is
shown.

[Fig. 66] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus niger (SEQ ID NO: 60) is
shown.

[Fig. 67] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus niger (SEQ ID NO: 60) is
shown.

[Fig. 68] The putative amino acid sequence of Uge3 of Aspergillus fumigatus (SEQ ID NO: 61) and the base
sequence of a nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 62) are shown.

[Fig. 69] The putative amino acid sequence of Sph3 of Aspergillus fumigatus (SEQ ID NO: 63) and the base
sequence of a nucleic acid molecule encoding Sph3 thereof (SEQ ID NO: 64) are shown.

[Fig. 70] The putative amino acid sequence of Ega3 of Aspergillus fumigatus (SEQ ID NO: 65) and the base
sequence of a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 66) are shown.

[Fig. 71] The putative amino acid sequence of Agd3 of Aspergillus fumigatus (SEQ ID NO: 67) and the base
sequence of a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 68) are shown.

[Fig. 72] The putative amino acid sequence of Gtb3 of Aspergillus fumigatus (SEQ ID NO: 69) is shown.

[Fig. 73] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus fumigatus (SEQ ID NO: 70) is
shown.

[Fig. 74] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus fumigatus (SEQ ID NO: 70) is
shown.

[Fig. 75] The base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus fumigatus (SEQ ID NO: 70) is
shown.

[Fig. 76] The putative amino acid sequence of AgsB of Penicillium chrysogenum (SEQ ID NO: 71) is shown.

[Fig. 77] The base sequence of a nucleic acid molecule encoding AgsB of Peniciflium chrysogenum (SEQ ID NO: 72)
is shown.

[Fig. 78] The base sequence of a nucleic acid molecule encoding AgsB of Peniciflium chrysogenum (SEQ ID NO: 72)
is shown.

[Fig. 79] The putative amino acid sequence of Uge3 of Penicillium chrysogenum (SEQ ID NO: 73) and the base
sequence of a nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 74) are shown.

[Fig. 80] The putative amino acid sequence of Sph3 of Penicillium chrysogenum (SEQ ID NO: 75) and the base
sequence of a nucleic acid molecule encoding Sph3 thereof (SEQ ID NO: 76) are shown.

[Fig. 81] The putative amino acid sequence of Ega3 of Penicillium chrysogenum (SEQ ID NO: 77) and the base
sequence of a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 78) are shown.

[Fig. 82] The putative amino acid sequence of Agd3 of Penicillium chrysogenum (SEQ ID NO: 79) is shown.

[Fig. 83] The base sequence of a nucleic acid molecule encoding Agd3 of Peniciflium chrysogenum (SEQ ID NO: 80)
is shown.

[Fig. 84] The putative amino acid sequence of Gtb3 of Penicillium chrysogenum (SEQ ID NO: 81) is shown.

[Fig. 85] The base sequence of a nucleic acid molecule encoding Gtb3 of Peniciflium chrysogenum (SEQ ID NO: 82)
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is shown.

[Fig. 86] The base sequence of a nucleic acid molecule encoding Gtb3 of Peniciflium chrysogenum (SEQ ID NO: 82)
is shown.

[Fig. 87] The base sequence of a nucleic acid molecule encoding Gtb3 of Peniciflium chrysogenum (SEQ ID NO: 82)
is shown.

[Figs. 88] Test results on the Congo red (CR) sensitivity of the WT strain, the AGA strain, and the AG-GAGA strain
are shown.

[Figs. 89] Analysis results of the cell wall constituent saccharides of a wild-type (WT) strain, AGA strain, AG-GAGA
strain, and GAGA strain of an Aspergillus are shown.

[Fig. 90] Results of sulfuric acid hydrolysis and monosaccharide component analysis of the wild-type (WT) strain,
AGA strain, AG-GAGA strain, and GAGA strain of an Aspergillus are shown.

[Figs. 91] (A) A GAG biosynthetic gene cluster in Cochliobolus heterostrophus is illustrated and (B) electrophoresis
results of PCR products of genomic DNAs extracted from gene disruption strain candidates are shown.

[Figs. 92] Culture properties of a wild-type strain and GAGA strain of Cochliobolus heterostrophus are shown.

[Figs. 93] (A) A GAG biosynthetic gene cluster in B. fuckeliana is illustrated and (B) electrophoresis results of PCR
products of genomic DNAs extracted from gene disruption strain candidates are shown.

[Figs. 94] Culture properties of a wild-type strain and GAGA strain of B. fuckeliana are shown.

[Fig. 95] The putative amino acid sequence of uge3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 89), the base sequence of a nucleic acid molecule of uge3 thereof (SEQ ID NO: 90), the putative amino
acid sequence of sph3 thereof (SEQ ID NO: 91), and the base sequence of a nucleic acid molecule of sph3 thereof
(SEQ ID NO: 92) are shown in Fig. 95.

[Fig. 96] The putative amino acid sequence of ega3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 93), the base sequence of a nucleic acid molecule of ega3 thereof (SEQ ID NO: 94), the putative amino
acid sequence of agd3 thereof (SEQ ID NO: 95), and the base sequence of a nucleic acid molecule of agd3 thereof
(SEQ ID NO: 96) are shown in Fig. 96 and Fig. 97.

[Fig. 97] The putative amino acid sequence of ega3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 93), the base sequence of a nucleic acid molecule of ega3 thereof (SEQ ID NO: 94), the putative amino
acid sequence of agd3 thereof (SEQ ID NO: 95), and the base sequence of a nucleic acid molecule of agd3 thereof
(SEQ ID NO: 96) are shown in Fig. 96 and Fig. 97.

[Fig. 98] The putative amino acid sequence of gtb3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 97) and the base sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 98) are shown in
Fig. 98 to Fig. 101.

[Fig. 99] The putative amino acid sequence of gtb3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 97) and the base sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 98) are shown in
Fig. 98 to Fig. 101.

[Fig. 100] The putative amino acid sequence of gth3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 97) and the base sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 98) are shown in
Fig. 98 to Fig. 101.

[Fig. 101] The putative amino acid sequence of gth3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 97) and the base sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 98) are shown in
Fig. 98 to Fig. 101.

[Fig. 102] The putative amino acid sequence of ags1 of Botrytis cinerea (SEQ ID NO: 99) and the base sequence of a
nucleic acid molecule of ags1 thereof (SEQ ID NO: 100) are shown in Fig. 102 to Fig. 104.
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[Fig. 103] The putative amino acid sequence of ags1 of Botrytis cinerea (SEQ ID NO: 99) and the base sequence of a
nucleic acid molecule of ags1 thereof (SEQ ID NO: 100) are shown in Fig. 102 to Fig. 104.

[Fig. 104] The putative amino acid sequence of ags1 of Botrytis cinerea (SEQ ID NO: 99) and the base sequence of a
nucleic acid molecule of ags1 thereof (SEQ ID NO: 100) are shown in Fig. 102 to Fig. 104.

[Fig. 105] The putative amino acid sequence of uge3 of Botrytis cinerea (SEQ ID NO: 101), the base sequence of a
nucleic acid molecule of uge3 thereof (SEQ ID NO: 102), the putative amino acid sequence of sph3 thereof (SEQ ID
NO: 103), and the base sequence of a nucleic acid molecule of sph3 thereof (SEQ ID NO: 104) are shown in Fig.
105.

[Fig. 106] The putative amino acid sequence of ega3 of Botrytis cinerea (SEQ ID NO: 105), the base sequence of a
nucleic acid molecule of ega3 thereof (SEQ ID NO: 1086), the putative amino acid sequence of agd3 thereof (SEQ ID
NO: 107), and the base sequence of a nucleic acid molecule of agd3 thereof (SEQ ID NO: 108) are shown in Fig. 106
and Fig. 107.

[Fig. 107] The putative amino acid sequence of ega3 of Botrytis cinerea (SEQ ID NO: 105), the base sequence of a
nucleic acid molecule of ega3 thereof (SEQ ID NO: 1086), the putative amino acid sequence of agd3 thereof (SEQ ID
NO: 107), and the base sequence of a nucleic acid molecule of agd3 thereof (SEQ ID NO: 108) are shown in Fig. 106
and Fig. 107.

[Fig. 108] The base sequence of a nucleic acid molecule of gtb3 of Botrytis cinerea (SEQ ID NO: 109) and the base
sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 110) are shown in Fig. 108 to Fig. 111.

[Fig. 109] The base sequence of a nucleic acid molecule of gtb3 of Botrytis cinerea (SEQ ID NO: 109) and the base
sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 110) are shown in Fig. 108 to Fig. 111.

[Fig. 110] The base sequence of a nucleic acid molecule of gtb3 of Botrytis cinerea (SEQ ID NO: 109) and the base
sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 110) are shown in Fig. 108 to Fig. 111.

[Fig. 111] The base sequence of a nucleic acid molecule of gtb3 of Botrytis cinerea (SEQ ID NO: 109) and the base
sequence of a nucleic acid molecule of gtb3 thereof (SEQ ID NO: 110) are shown in Fig. 108 to Fig. 111.

[Fig. 112] The results of staining with AGBD-GFP for various cells are shown.

[Fig. 113] The results of staining with AGBD-GFP for various cells are shown.

Description of Embodiments

[0017] The present invention provides a mutant filamentous fungus which is deficient in at least one a-1,3-glucan
synthase gene comprising agsB, and is deficient in at least one galactosaminogalactan biosynthetic gene selected
from the group consisting of uge3, sph3, ega3, agd3, and gth3 so that the at least one gene responsible for the
expression of galactosaminogalactan is knocked out.

Mutant Strain of Filamentous Fungus

[0018] Examples of the filamentous fungus include the genus Aspergillus, the genus Penicillium (e.g., Penicillium
chrysogenum), the genus Trichoderma, the genus Cephalosporium, the genus Acremonium, the genus Neurospora,
the genus Botrytis, the genus Cochliobolus, and the genus Monascus. Of those, the genus Aspergillus, the genus
Botrytis, or the genus Cochliobolus is preferred, and the genus Aspergillus is more preferred. Examples of the
filamentous fungi of the genus Aspergillus to be used in the present invention include Aspergiflus oryzae, Aspergillus
sojae, Aspergillus nidulans/Emericella nidulans, Aspergillus niger, and Aspergillus fumigatus. Of those, Aspergillus
oryzae, Aspergillus sojae, Aspergillus nidulans, or Aspergillus niger is preferred, Aspergillus oryzae or Aspergillus
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sojae is more preferred, and Aspergillus oryzae is still more preferred. Examples of the filamentous fungi of the genus
Botrytis to be used in the present invention include Botrytis cinerea (teleomorph: Botryotinia fuckeliana), Botrytis allii,
Botrytis squamosa, and Botrytis byssoidea. Examples of the filamentous fungi of the genus Cochliobolus to be used
in the present invention include Cochliobolus heterostrophus (anamorph: Bipolaris maydis), Cochliobolus carbonum,
Cochliobolus miyabeanus, and Cochliobolus victoriae. Examples of the genus Monascus include Monascus
purpureus, Monascus ruber, and Monascus pilosus.

[0019] The filamentous fungus mutant strain, which is deficient in at least one a-1,3-glucan synthase gene,
comprises agsB according to the present invention. Examples of the a-1,3-glucan synthase gene ags include: agsA
(Genbank accession No. AN5885) and agsB (Genbank accession No. AN3307) of Aspergillus nidulans; agsA, agsB,
and agsC of Aspergillus oryzae; agsA, agsB, and agsC of Aspergillus sojae; ags1l (Genbank accession No.
AFUA_3G00910) of Aspergillus fumigatus;, agsE (Genbank accession No. ANI_1_360084) of Aspergillus niger; and
agsB (Genbank accession No. Pc16g06130) of Penicillium chrysogenum. In this connection, agsA, agsB, and agsC of
Aspergillus oryzae are registered in the Aspergillus database AspGD (http://www.aspergillusgenome.org) with the
following gene numbers: agsA (AOR_1_956014), agsB (AOR_1_2634154), and agsC (AOR_1_1350024). The
putative amino acid sequence of AgsA of Aspergillus oryzae (SEQ ID NO: 1) is shown in Fig. 6, and the base
sequence of a nucleic acid molecule encoding AgsA of Aspergillus oryzae (SEQ ID NO: 2) is shown in Fig. 7 and Fig.
8. The putative amino acid sequence of AgsB of Aspergillus oryzae (SEQ ID NO: 3) is shown in Fig. 9, and the base
sequence of a nucleic acid molecule encoding AgsB of Aspergillus oryzae (SEQ ID NO: 4) is shown in Fig. 10 and
Fig. 11. The putative amino acid sequence of AgsC of Aspergillus oryzae (SEQ ID NO: 5) is shown in Fig. 12, and the
base sequence of a nucleic acid molecule encoding AgsC of Aspergillus oryzae (SEQ ID NO: 6) is shown in Fig. 13
and Fig. 14. The putative amino acid sequence of AgsA of Aspergillus nidulans (SEQ ID NO: 7) is shown in Fig. 15,
and the base sequence of a nucleic acid molecule encoding AgsA of Aspergillus nidulans (SEQ ID NO: 8) is shown in
Fig. 16 and Fig. 17. In addition, the putative amino acid sequence of AgsB of Aspergillus nidulans (SEQ ID NO: 9) is
shown in Fig. 18, and the base sequence of a nucleic acid molecule encoding AgsB of Aspergillus nidulans (SEQ |D
NO: 10) is shown in Fig. 19 and Fig. 20. Examples of the amino acid sequences of AgsA, AgsB, and AgsC of
Aspergillus sojae include amino acid sequences estimated from gene sequences registered in GenBank (Genbank
accession Nos. DF093557 to DF093585) on the basis of homology with Aspergillus oryzae. The putative amino acid
sequence of AgsA of Aspergillus sojae (SEQ ID NO: 11) is shown in Fig. 21, and the putative base sequence of a
nucleic acid molecule encoding the above-mentioned AgsA of Aspergillus sojae (SEQ ID NO: 12) is shown in Fig. 22
and Fig. 23. In addition, the putative amino acid sequence of AgsB of Aspergillus sojae (SEQ ID NO: 13) is shown in
Fig. 24, and the base sequence of a nucleic acid molecule encoding AgsB of Aspergillus sojae (SEQ ID NO: 14) is
shown in Fig. 25 and Fig. 26. In addition, the putative amino acid sequence of AgsC of Aspergillus sojae (SEQ ID NO:
15) is shown in Fig. 27, and the base sequence of a nucleic acid molecule encoding AgsC of Aspergillus sojae (SEQ
ID NO: 16) is shown in Fig. 28 and Fig. 29. The putative amino acid sequence of AgsE of Aspergillus niger (SEQ ID
NO: 17) is shown in Fig. 30. The base sequence of a nucleic acid molecule encoding AgsE of Aspergillus niger (SEQ
ID NO: 18) is shown in Fig. 31 and Fig. 32. The putative amino acid sequence of Ags1 of Aspergillus fumigatus (SEQ
ID NO: 19) is shown in Fig. 33. The base sequence of a nucleic acid molecule encoding Ags1 of Aspergillus
fumigatus (SEQ ID NO: 20) is shown in Fig. 34 and Fig. 35. The putative amino acid sequence of AgsB of Penicillium
chrysogenum (SEQ ID NO: 71) and the base sequence of a nucleic acid molecule encoding AgsB thereof (SEQ ID
NO: 72) are shown in Fig. 75.

[0020] Examples of the mutant filamentous fungus include mutant filamentous fungi each deficient in one or two or
more of those a-1,3-glucan synthase genes. Of those, a mutant filamentous fungus deficient in all the three genes is
preferred.

[0021] In the present invention, examples of the deficiency in a-1,3-glucan synthase gene ags include: a deletion of
the whole or part of the coding region of a-1,3-glucan synthase in a genome; an insertion of another nucleic acid
molecule into the whole or part of the coding region; and a substitution of the whole or part of the coding region by
another nucleic acid molecule. In addition, the deficiency in a-1,3-glucan synthase gene ags encompasses an
addition, deletion, and substitution of a predetermined nucleic acid molecule to the above-mentioned coding region.
Also disclosed is a conditional gene deficiency designed so that a-1,3-glucan is expressed only under a certain
condition.

[0022] The filamentous fungus mutant strain according to the present invention is deficient in at least one
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galactosaminogalactan biosynthetic gene selected from the group consisting of uge3, sph3, ega3, agd3, and gtbh3 so
that the at least one gene responsible for the expression of galactosaminogalactan is knocked out, and the mutant
filamentous fungus is deficient in at least one a-1,3-glucan synthase gene comprising agsB.

[0023] Galactosaminogalactan is an extracellular polysaccharide identified in Aspergillus fumigatus in 2011, and is
formed of galactose (Gal), N-acetylgalactosamine (GalNAc), and galactosamine (GalN) (Non-patent Literature 1). In
addition, genes constituting the GAG biosynthetic cluster include uge3, sph3, ega3, agd3, and gtb3.

[0024] Therefore, an example of the filamentous fungus mutant strain deficient also in at least part of the GAG
biosynthetic cluster according to the present invention is a filamentous fungus mutant strain deficient in at least one
gene selected from the group consisting of uge3, sph3, ega3, agd3, and gtb3. In one embodiment of the present
invention, an example of the filamentous fungus mutant strain deficient also in at least part of the GAG biosynthetic
cluster is a filamentous fungus mutant strain deficient in at least uge3 and sph3 out of those genes.

[0025] Examples of those genes constituting the GAG biosynthetic cluster include: uge3 (Genbank accession No.
AOR_1_2588174), sph3 (Genbank accession No. AOR_1_2586174), ega3 (Genbank accession No.
AOR_1_2584174), agd3 (Genbank accession No. AOR_1_2582174), and gth3 (Genbank accession No.
AOR_1_2580174) of Aspergillus oryzae; uge3 (Genbank accession No. AN2951), sph3 (Genbank accession No.
AN2952), ega3 (Genbank accession No. AN2953), agd3 (Genbank accession No. AN2954), and gth3 (Genbank
accession No. AN2955) of Aspergillus nidulans; uge3, sph3, ega3, agd3, and gth3 of Aspergillus sojae; uge3
(Genbank accession No. ANI_1_1578024), sph3 (Genbank accession No. ANI_1_3046024), ega3 (Genbank
accession No. ANI_1_1582024), agd3 (Genbank accession No. ANI_1_3048024), and gtb3 (Genbank accession No.
ANI_1_3050024) of Aspergillus niger, uge3 (Genbank accession No. AFUA_3G07910), sph3 (Genbank accession
No. AFUA_3G07900), ega3 (Genbank accession No. AFUA _3G07890), agd3 (Genbank accession No.
AFUA_3G07870), and gtb3 (Genbank accession No. AFUA_3G07860) of Aspergillus fumigatus; uge3 (Genbank
accession No. Pc20g06140), sph3 (Genbank accession No. Pc20g06130), ega3 (Genbank accession No.
Pc20g06110), agd3 (Genbank accession No. Pc20g06090), and gtb3 (Genbank accession No. Pc20g06080) of
Penicillium chrysogenum; uge3 (Gene |ID: COCHEDRAFT_1185586), sph3 (Gene ID: COCHEDRAFT_1023805),
ega3 (Gene ID: COCHEDRAFT_1023806), agd3 (Gene ID: COCHEDRAFT_1146217), and gtb3 (Gene ID:
COCHEDRAFT_1146218) of Cochliobolus heterostrophus (anamorph: Bipolaris maydis); and uge3 (Gene ID:
Bcin01p05750.1), sph3 (Gene ID: Bcin01p05740.1), ega3 (Gene ID: Bcin01p05730.1), agd3 (Gene ID:
Bcin01p05720.1), and gtb3 (Gene ID: Bcin01p05710.1) of Botrytis cinerea.

[0026] The amino acid sequence of Uge3 of Aspergillus oryzae (SEQ ID NO: 21) and the base sequence of a nucleic
acid molecule encoding Uge3 thereof (SEQ ID NO: 22) are shown in Fig. 36. In addition, the amino acid sequence of
Sph3 of Aspergillus oryzae (SEQ ID NO: 23) and the base sequence of a nucleic acid molecule encoding Sph3
thereof (SEQ ID NO: 24) are shown in Fig. 37. In addition, the amino acid sequence of Ega3 of Aspergillus oryzae
(SEQ ID NO: 25) and the base sequence of a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 26) are
shown in Fig. 38. In addition, the amino acid sequence of Agd3 of Aspergillus oryzae (SEQ ID NO: 27) and the base
sequence of a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 28) are shown in Fig. 39. In addition, the
amino acid sequence of Gtb3 of Aspergillus oryzae (SEQ ID NO: 29) is shown in Fig. 40, and the base sequence of a
nucleic acid molecule encoding Gtb3 of Aspergillus oryzae (SEQ ID NO: 30) is shown in Fig. 41 to Fig. 43.

[0027] The amino acid sequence of Uge3 of Aspergillus nidulans (SEQ ID NO: 31) and the base sequence of a
nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 32) are shown in Fig. 44. In addition, the amino acid
sequence of Sph3 of the above-mentioned Aspergillus nidulans (SEQ ID NO: 33) and the base sequence of a nucleic
acid molecule encoding Sph3 thereof (SEQ ID NO: 34) are shown in Fig. 45. In addition, the amino acid sequence of
Ega3 of Aspergillus nidulans (SEQ ID NO: 35) and the base sequence of a nucleic acid molecule encoding Ega3
thereof (SEQ ID NO: 36) are shown in Fig. 46. In addition, the amino acid sequence of Agd3 of Aspergillus nidulans
(SEQ ID NO: 37) and the base sequence of a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 38) are
shown in Fig. 47. In addition, the amino acid sequence of Gtb3 of Aspergillus nidulans (SEQ ID NO: 39) is shown in
Fig. 48, and the base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus nidulans (SEQ ID NO: 40) is
shown in Fig. 49 to Fig. 51.
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[0028] In the present invention, examples of the amino acid sequences of Uge3, Sph3, Ega3, Agd3, and Gtb3 of
Aspergillus sojae include amino acid sequences estimated from gene sequences of Aspergillus sojae registered in
GenBank (Genbank accession Nos. DF093557 to DF093585) on the basis of homology with Aspergillus oryzae. The
putative amino acid sequence of Uge3 of Aspergillus sojae (SEQ ID NO: 41) and the putative base sequence of a
nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 42) are shown in Fig. 52. The putative amino acid
sequence of Sph3 of Aspergillus sojae (SEQ ID NO: 43) and the putative base sequence of a nucleic acid molecule
encoding Sph3 thereof (SEQ ID NO: 44) are shown in Fig. 563. The putative amino acid sequence of Ega3 of
Aspergillus sojae (SEQ ID NO: 45) and the putative base sequence of a nucleic acid molecule encoding Ega3 thereof
(SEQ ID NO: 46) are shown in Fig. 54. In addition, the putative amino acid sequence of Agd3 of Aspergillus sojae
(SEQ ID NO: 47) and the putative base sequence of a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 48)
are shown in Fig. 55. In addition, the putative amino acid sequence of Gtb3 of Aspergillus sojae (SEQ ID NO: 49) is
shown in Fig. 56, and the putative base sequence of a nucleic acid molecule encoding Gtb3 of Aspergillus sojae
(SEQ ID NO: 50) are shown in Fig. 57 to Fig. 59.

[0029] The putative amino acid sequence of Uge3 of Aspergillus niger (SEQ ID NO: 51) and the base sequence of a
nucleic acid molecule encoding Uge3 thereof (SEQ ID NO: 52) are shown in Fig. 60. The putative amino acid
sequence of Sph3 of Aspergillus niger (SEQ ID NO: 53) and the base sequence of a nucleic acid molecule encoding
Sph3 thereof (SEQ ID NO: 54) are shown in Fig. 61. The putative amino acid sequence of Ega3 of Aspergillus niger
(SEQ ID NO: 55) and the base sequence of a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 56) are
shown in Fig. 62. The putative amino acid sequence of Agd3 of Aspergillus niger (SEQ ID NO: 57) and the base
sequence of a nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 58) are shown in Fig. 63. The putative
amino acid sequence of Gtb3 of Aspergillus niger (SEQ ID NO: 59) is shown in Fig. 64. The base sequence of a
nucleic acid molecule encoding Gtb3 of Aspergillus niger (SEQ ID NO: 60) is shown in Fig. 65 to Fig. 67. The putative
amino acid sequence of Uge3 of Aspergillus fumigatus (SEQ ID NO: 61) and the base sequence of a nucleic acid
molecule encoding Uge3 thereof (SEQ ID NO: 62) are shown in Fig. 68. The putative amino acid sequence of Sph3
of Aspergillus fumigatus (SEQ ID NO: 63) and the base sequence of a nucleic acid molecule encoding Sph3 thereof
(SEQ ID NO: 64) are shown in Fig. 69. The putative amino acid sequence of Ega3 of Aspergillus fumigatus (SEQ ID
NO: 65) and the base sequence of a nucleic acid molecule encoding Ega3 thereof (SEQ ID NO: 66) are shown in Fig.
70. The putative amino acid sequence of Agd3 of Aspergillus fumigatus (SEQ ID NO: 67) and the base sequence of a
nucleic acid molecule encoding Agd3 thereof (SEQ ID NO: 68) are shown in Fig. 71. The putative amino acid
sequence of Gth3 of Aspergillus fumigatus (SEQ ID NO: 69) is shown in Fig. 72. The base sequence of a nucleic acid
molecule encoding Gtb3 of Aspergillus fumigatus (SEQ ID NO: 70) is shown in Fig. 73 to Fig. 75. The putative amino
acid sequence of Uge3 of Penicillium chrysogenum (SEQ ID NO: 73) and the base sequence of a nucleic acid
molecule encoding Uge3 thereof (SEQ ID NO: 74) are shown in Fig. 79. The putative amino acid sequence of Sph3
of Penicillium chrysogenum (SEQ ID NO: 75) and the base sequence of a nucleic acid molecule encoding Sph3
thereof (SEQ ID NO: 76) are shown in Fig. 80. The putative amino acid sequence of Ega3 of Penicillium
chrysogenum (SEQ ID NO: 77) and the base sequence of a nucleic acid molecule encoding Ega3 thereof (SEQ ID
NO: 78) are shown in Fig. 81. The putative amino acid sequence of Agd3 of Penicillium chrysogenum (SEQ ID NO:
79) is shown in Fig. 82. The base sequence of a nucleic acid molecule encoding Agd3 of Penicillium chrysogenum
(SEQ ID NO: 80) is shown in Fig. 83. The putative amino acid sequence of Gtb3 of Penicillium chrysogenum (SEQ 1D
NO: 81) is shown in Fig. 84. The base sequence of a nucleic acid molecule encoding Gtb3 of Penicillium
chrysogenum (SEQ ID NO: 82) is shown in Fig. 85 to Fig. 87.

[0030] The putative amino acid sequence of uge3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis)
(SEQ ID NO: 89), the base sequence of a nucleic acid molecule of uge3 (SEQ ID NO: 90), the putative amino acid
sequence of sph3 thereof (SEQ ID NO: 91), and the base sequence of a nucleic acid molecule of sph3 thereof (SEQ
ID NO: 92) are shown in Fig. 95. The putative amino acid sequence of ega3 of Cochliobolus heterostrophus
(anamorph: Bipolaris maydis) (SEQ ID NO: 93), the base sequence of a nucleic acid molecule of ega3 thereof (SEQ
ID NO: 94), the putative amino acid sequence of agd3 thereof (SEQ ID NO: 95), and the base sequence of a nucleic
acid molecule of agd3 thereof (SEQ ID NO: 96) are shown in Fig. 96 and Fig. 97. The putative amino acid sequence
of gtb3 of Cochliobolus heterostrophus (anamorph: Bipolaris maydis) (SEQ ID NO: 97) and the base sequence of a
nucleic acid molecule of gtb3 thereof (SEQ ID NO: 98) are shown in Fig. 98 to Fig. 101.

[0031] The putative amino acid sequence of ags1 of Botrytis cinerea (SEQ ID NO: 99) and the base sequence of a
nucleic acid molecule of ags1 thereof (SEQ ID NO: 100) are shown in Fig. 102 to Fig. 104. The putative amino acid
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sequence of uge3 of Botrytis cinerea (SEQ ID NO: 101), the base sequence of a nucleic acid molecule of uge3
thereof (SEQ ID NO: 102), the putative amino acid sequence of sph3 thereof (SEQ ID NO: 103), and the base
sequence of a nucleic acid molecule of sph3 thereof (SEQ ID NO: 104) are shown in Fig. 105. The putative amino
acid sequence of ega3 of Botrytis cinerea (SEQ ID NO: 105), the base sequence of a nucleic acid molecule of ega3
thereof (SEQ ID NO: 1086), the putative amino acid sequence of agd3 thereof (SEQ ID NO: 107), and the base
sequence of a nucleic acid molecule of agd3 thereof (SEQ ID NO: 108) are shown in Fig. 106 and Fig. 107. The base
sequence of a nucleic acid molecule of gtb3 of Botrytis cinerea (SEQ ID NO: 109) and the base sequence of a nucleic
acid molecule of gtb3 thereof (SEQ ID NO: 110) are shown in Fig. 108 to Fig. 111.

[0032] In the present invention, examples of the deficiency in at least part of the GAG biosynthetic cluster include: a
deletion of the whole or part of a coding region out of the GAG biosynthetic cluster in a genome; an insertion of
another nucleic acid molecule into the whole or part of the coding region; and a substitution of the whole or part of the
coding region by another nucleic acid molecule. In addition, the deficiency in at least part of the GAG biosynthetic
cluster encompasses not only an addition, deletion, and substitution of a predetermined nucleic acid molecule to the
above-mentioned coding region but also a conditional gene deficiency designed so that GAG is expressed only under
a certain condition.

[0033] In addition, in the present invention, examples of the deficiency in uge3 include: a deletion of the whole or part
of a Uge3 coding region in a genome; an insertion of another nucleic acid molecule into the whole or part of the
coding region; and a substitution of the whole or part of the coding region by another nucleic acid molecule. In the
present invention, examples of the deficiency in sph3 include: a deletion of the whole or part of an Sph3 coding
region in a genome; an insertion of another nucleic acid molecule into the whole or part of the coding region; and a
substitution of the whole or part of the coding region by another nucleic acid molecule. In the present invention,
examples of the deficiency in ega3 include: a deletion of the whole or part of an Ega3 coding region in a genome; an
insertion of another nucleic acid molecule into the whole or part of the coding region; and a substitution of the whole
or part of the coding region by another nucleic acid molecule. In the present invention, examples of the deficiency in
agd3 include: a deletion of the whole or part of an Agd3 coding region in a genome; an insertion of another nucleic
acid molecule into the whole or part of the coding region; and a substitution of the whole or part of the coding region
by another nucleic acid molecule. In the present invention, examples of the deficiency in gtb3 include: a deletion of
the whole or part of a Gtb3 coding region in a genome; an insertion of another nucleic acid molecule into the whole or
part of the coding region; and a substitution of the whole or part of the coding region by another nucleic acid
molecule.

[0034] In addition, also for uge3, sph3, ega3, agd3, and gtb3, the deficiency in each of these genes encompasses
not only an addition, deletion, and substitution of a predetermined nucleic acid molecule to the above-mentioned
coding region but also a conditional gene deficiency designed so that GAG is expressed only under a certain
condition. According to the invention, the mutant filamentous fungus is deficient in at least one galactosaminogalactan
biosynthetic gene selected from the group consisting of uge3, sph3, ega3, agd3, and gth3 so that the at least one
gene responsible for the expression of galactosaminogalactan is knocked out.

[0035] The filamentous fungus mutant strain deficient in at least part of the GAG biosynthetic cluster according to the
present disclosure but not part of the present invention encompasses not only a filamentous fungus mutant strain
completely lacking expression of GAG but also a filamentous fungus mutant strain substantially lacking expression of
GAG. More specifically, the mutant strain substantially lacking expression of GAG refers to a mutant strain that
expresses only a small amount of GAG and shows significant suppression of aggregation of cells and an example
thereof is a strain having an expression amount of GAG of 30% or less with respect to that of a wild-type strain, more
preferably 10% or less with respect to that of the wild-type strain.

[0036] A method of the present invention may be used for the production of useful substances, for example,
enzymes such as amylase and cellulase and low-molecular-weight compounds such as penicillin that the filamentous
fungus originally has abilities to produce. In the method of the present invention, transformation may be performed so
as to enhance the expression of the useful substances that the filamentous fungus originally has abilities to produce,
or so as to express substances that the filamentous fungus originally has no abilites to produce. As such
transformation method, a method known per se (e.g., methods described in JP 2001-46078 A, JP 2005-52116 A, JP
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2009-118783 A, JP 11-506025 A, and JP 2007-508022 A) may be used, the method involving utilizing an expression
vector constructed so that the filamentous fungus can function as a host, and a plasmid constructed by functionally
linking a gene encoding a homologous or heterologous protein to the expression vector.

[0037] A method of producing such mutant strain may be performed by subjecting a filamentous fungus to, for
example, the following, by appropriately using a method known per se (e.g., methods described in Non-patent
Literatures 2 to 5): the construction of a disruption cassette for a-1,3-glucan gene and the introduction of the cassette
into a genome gene; and the construction of a disruption cassette for a gene constituting the GAG biosynthetic
cluster and the introduction of the cassette into a genome gene. In the present invention, as the filamentous fungus
to be subjected to such genetic manipulation, there may be used, for example, a filamentous fungus having a
mutation of gene ligD disruption and/or gene adeA disruption (preferably both thereof) introduced in advance in order
to enable gene introduction into a target site at a high probability. Here, ligD is a gene associated with
nonhomologous recombination repair in DNA repair, and is preferred because a transformant having the gene
introduced into the target site through homologous recombination can be acquired with relatively high efficiency by
disrupting the gene. An example of the mutation that disrupts the gene is a ligD::sC mutation obtained by disruption
using an sC marker (Non-patent Literature 6). In addition, adeA is an adenine auxotrophic gene, and an example of
the mutation that disrupts the gene is adeAA::ptrA obtained by disruption with pyrithiamine resistance gene (ptrA)
(Non-patent Literature 7). Therefore, examples of the filamentous fungus mutant strain of the present invention also
include filamentous fungus mutant strains further having those mutations.

[0038] The filamentous fungus mutant strain according to the present invention may be used for the production of a
substance, and may be used for, for example, the following method.

Method of Producing Substance

[0039] The present invention provides a method of producing a substance, including the steps of:

culturing the above-mentioned filamentous fungus mutant strain to allow the filamentous fungus to produce a
substance; and

collecting the resulting substance.

[0040] The useful substances that can be produced by the method of the present invention are not particularly limited
as long as the substances can be produced by the filamentous fungus, and examples thereof include: low-molecular-
weight compounds such as penicillin, statins, cephalosporin, kojic acid, citric acid, and malic acid; and high-molecular-
weight compounds such as amylase, cellulase, protease, lipase, peptidase, esterase, hydrophobin, and oxidase. In
addition, examples of the useful substances include chemical products such as an organic acid, a pigment, and an
agricultural chemical bulk, and various substances to be used as pharmaceutical products. In addition, the method of
the present invention is also applicable to, for example, the production of bioethanol through biomass decomposition
(e.g., one using a mold genetically modified so as to highly produce cellulase or the like). By the method of the
present invention, a cell wall constituent component or a hydrolysate thereof may be produced, but a substance other
than the cell wall constituent component or the hydrolysate thereof may also be produced. Examples of the cell wall
constituent component or the hydrolysate thereof include a-1,3-glucan, B-1,3-glucan, polygalactose, glucose,
galactose, glucosamine, amino acid, mannose, N-acetylglucosamine, N-acetylgalactosamine, and chitin. In the
present invention, the "substance" that can be produced by the method of the present invention is understood not to
encompass: a compound that harms or kills the filamentous fungus; living cells; a substance that can only be
obtained by chemical synthesis; and the like.

Culturing Step

[0041] The method of the present invention includes a step of culturing a mutant filamentous fungus, which is
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deficient in at least one galactosaminogalactan biosynthetic gene selected from the group consisting of uge3, sph3,
ega3, agd3, and gtb3 so that the at least one gene responsible for the expression of galactosaminogalactan is
knocked out, and the mutant filamentous fungus is deficient in at least one a-1,3-glucan synthase gene comprising
agsB to allow the filamentous fungus to produce a substance. A medium to be used in the step is not particularly
limited, and there may be used a wide range of media that may be used for the culture of a filamentous fungus.
Examples thereof include CD minimal medium, YPD medium, TSB medium, malt medium, and PDA medium. To the
medium, glucose, starch, soluble starch, or the like may be added as a carbon source. The addition amount of such
carbon source is not particularly limited and may be appropriately set within a range of, for example, from 0.5% to
10%, more preferably from 1% to 4%. A culture temperature is not particularly limited and may be appropriately set
within a range of from 20°C to 45°C, more preferably from 25°C to 37°C. A culture time is also not particularly limited
and may be appropriately set within a range of, for example, from 12 hours to 72 hours, more preferably from 24
hours to 48 hours. In addition, as described above, the filamentous fungus mutant strain according to the disclosure
but not part of the present invention relates to a filamentous fungus mutant strain having a conditional gene
deficiency designed so that a-1,3-glucan and/or GAG is expressed only under a certain condition. Therefore, the
method of the present disclosure but not part of the present invention also relates to a method including a step of
culturing a mutant strain having the conditional gene deficiency under such a condition that a-1,3-glucan and GAG
are not expressed (or their expressions are suppressed).

Collecting Step

[0042] A method of collecting the useful substance from the culture medium is not particularly limited, and there may
be appropriately used a method known per se (e.g., centrifugation, recrystallization, a distillation method, a solvent
extraction method, or chromatography). The method of the present invention is a method of collecting a useful
substance. Therefore, a method of decomposing and detecting constituent components of a filamentous fungus
mutant for the purpose of analyzing constituent components of cells of a filamentous fungus itself or the like for
research thereof is essentially different from the method of the present invention.

[0043] Now, an embodiment of the present invention is more specifically described by way of Examples, and the
action and effect of the present invention are demonstrated.

Examples

Example 1

Materials and Methods

Strain

[0044] In this study, a modified strain of an NS4 strain (genotype; niaD™,sC”) was used as a wild-type strain of a
filamentous fungus A. oryzae. The NS4 modified strain used in this study is a strain having introduced therein a
ligDA::sC mutation capable of gene introduction into a target site at a high probability and an adeAA::ptrA mutation
having adenine auxotrophy (ligDA::sC,adeAA::ptrA). In addition, a strain deficient in three kinds of a-1,3-glucan
synthase genes (agsAAagsBAagsCA) was used as an AG-deficient strain. Other produced gene mutant strains and

genotypes thereof are as shown in Table 1.
Table 1

Strain Genotype Reference
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[0045] In this study, Czapek-Dox (CD) medium was used as a selection minimal medium for A. oryzae. In addition,

YPD medium was used as a nutrient-rich medium. Herein, CD medium having added thereto 70 mM sodium

glutamate in place of sodium nitrate as a nitrogen source was used in the culture of a niaD- strain (this medium is

hereinafter referred to as CDE medium). In addition, in the culture of an adeA" strain, adenine sulfate was added at a

final concentration of 0.01% (this medium is hereinafter referred to as CDEA medium). The compositions of media

and culture solutions are as shown in Table 2. In the case of using a medium as an agar plate medium, agar was

added to the medium at a final concentration of 1.5% (w/v).

[0046]
Table 2
Compesitions of media used in this study
For plate cufture, 1.5% agar added
A, oryzae

Crapek-Dox {CD} medium {/liter}

10xstotk solution 106 mi
1000 X trace elements solution Tl
1M Mgso, 2ml
Glucose 20g

10X stock solution {/liter}

1000 X trace elements solution (/liter)

HaNOy 60g
XCH 5.2
KH,PO, 1528

Adjust to pH6E.5 with 10N KOH

10X stock solution (Glutamate] {/liter)

CHNNa0, 130.9g
kel 5.2
KH,PO, 15.2¢

Adjust 1o pHE.5 with 19N KOH

YPD medium (/liter)

Peptone 20g
Yeastextract 10g
Glucose 20g

YPM miedium (/liter)
Peptane 20g
Veastextract 108

Maitose 208

FeSQ, - TH,0 1og
ZnSQ, 7H,C 2.8g
CUST, - 5H,0 04g
MRS, - 48,0 0.15¢
N3,8,0,10H,0 0.ig
NH,JsMo,0, - 44,0 0.05¢
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Culture

[0047] In this study, the culture of A. oryzae was performed at 30°C, unless otherwise stated. In the case of agar
plate culture, a plate was left to stand still, and in the case of liquid culture, rotary shaking culture was performed at
120 rpm.

Spore Suspension

[0048] Conidia of A. oryzae were inoculated into agar plate medium of CD medium satisfying the auxotrophy of each
kind of mutant strain, and were cultured at 30°C for about 7 days until conidia were sufficiently formed. Further, the
conidia were subcultured in malt medium at 30°C for about 4 days until conidia were sufficiently formed. 10 mL per
plate of a sterilized conidial suspended solution (150 mM NaCl, 0.1% Tween 20, 10 mM phosphate buffer (pH 7.2))
was poured on agar plate medium, and the conidia were scraped with a cell spreader to be suspended. For the
purpose of removing hyphae mixed in the suspension, the suspension was filtered using a sterilized cell strainer
(pore size: 70 pym) or sterilized MIRACLOTH (Calbiochem), and only the conidia were collected in a Falcon tube
having a volume of 50 mL or a volume of 15 mL to prepare a conidial suspension. The number of the conidia was
measured using a Thoma hemocytometer.

Production of uge3/sph3 Gene Disruption Cassette

[0049] The uge3 and sph3 genes of A. oryzae are adjacent to each other. Therefore, a disruption cassette for
disrupting both the genes at once was produced. First, a uge3 downstream (5' side) region (amplicon 1) and an sph3
downstream (3' side) region (amplicon 2) were amplified by PCR using genomic DNA of A. oryzae as a template. In
addition, AnadeA gene (amplicon 3) was amplified from plasmid TOPO-2.1-adeA by PCR (1st round of PCR). PCR
amplification was performed using: primers Sph3+Uge3-LU and Sph3+Uge3-LL+Ade for amplicon 1; primers
Sph3+Uge3-RU+Ade and Sph3+Uge3-RL for amplicon 2; and primers Sph3+Uge3-AU and Sph3+Uge3-AL for
amplicon 3 (Table 3). The primers Sph3+Uge3-LL+Ade, Sph3+Uge3-AU, Sph3+Uge3-RU+Ade, and Sph3+Uge3-AL
each contain, on the 5' side, a homologous sequence to a complementary strand, for linking by fusion PCR. The PCR
product was gel-extracted, and subjected to PCR using the primers Sph3+Uge3-LU and Sph3+Uge3-RL to link those
three fragments (2nd round of PCR). A main band of the PCR product was gel-extracted, and used as a uge3/sph3
gene disruption cassette.

Table 3

Sequences of PCR primers used for production of uge3/sph3 gene

Name Sequence 5' -3’ Direction {nt  Gene
Sph3+Uge3-{TCTCCATAGTGTTCACCA Forward {18iuge3
LU

Sph3+Uge3- {ATATACCGTGACTTTTTAGCACAACATTGGAGCTACT Reverse {37iuge3
LL+Ade

Sph3+Uge3- {AGTTTCGTCGAGATACTGCGCGTTGTCATATTTGCAAG Forward {38}sph3
RU+Ade

Sph3+Uge3- {AGGGCTCAGAATACGTATC Reverse {19isph3
RL

Sph3+Uge3- {AGTAGCTCCAATGTTGTGCTAAAAAGTCACGGTATATCATGAC {Forward {43iAnadeA
AU

Sph3+Uge3- i TTGCAAATATGACAACGCGCAGTATCTCGACGAAACTACCTAAReverse j43iAnadeA
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Sequences of PCR primers used for production of uge3/sph3 gene

Name Sequence 5' -3’ Direction {nt ; Gene
AL

Transformation of A. oryzae by Protoplast-PEG Method

[0050] Transformation of A. oryzae was performed using a protoplast-PEG method (Non-patent Literature 8). The

wild-type strain and the AG-deficient strain (agsAAagsBAagsCA) were each used as a host strain. 2x108 conidia of
the host strain were inoculated into 200 mL of YPD liquid medium in an Erlenmeyer flask having a volume of 500 mL,
and were subjected to rotary shaking culture at 30°C for 20 hours. The cells were filtered through sterilized
MIRACLOTH (Calbiochem) to collect the cells. The cells were washed with distilled water, and the cells were
dehydrated by being pressed with a sterilized spatula. The collected cells were placed in a Falcon tube having a
volume of 50 mL, and suspended by adding 25 mL of a protoplast forming solution [10 mg/mL Lysing Enzymes
(Sigma), 5 mg/mL Cellulase Onozuka (Yakult Pharmaceutical Ind. Co., Ltd), 2.5 mg/mL Yatalase (TaKaRa), Lysing
enzyme buffer (Table 4)] that had been filtered through a filter DISMIC-25CS (ADVANTEC) having a pore size of 0.20
um. The suspension was shaken at 30°C and 83 rpm for 3 hours to digest cell walls, to thereby prepare protoplasts.
After the reaction, undigested cells were filtered through sterilized MIRACLOTH, and the filtrate was centrifuged at
4°C and 2,000%g for 5 minutes to collect the protoplasts. The collected protoplasts were washed with 0.8 M NacCl,
and centrifuged at 4°C and 2,000xg for 5 minutes to precipitate and collect the protoplasts. The protoplasts were

added to Sol. | (Table 4) at 2x108 protoplasts/mL and suspended thersin. After that, a 1/5 amount of Sol. Il (Table 4)
was added, and the contents were mixed well. 240 uL of the protoplast liquid was dispensed in a Falcon tube having
a volume of 15 mL, a DNA solution was added in an appropriate amount (from about 1 pg to about 10 ug), and the
contents were mixed well and left to stand in ice for 25 minutes. Next, 1 mL of Sol. Il (Table 4) was added, and the
contents were mixed well and then left to stand at room temperature for 20 minutes. 10 mL of Sol. | was added, and
the contents were mixed well and then centrifuged at room temperature and 2,000xg for 5 minutes. The supernatant
was removed, and 300 pL of Sol. | was added. The protoplasts were homogeneously suspended, and seeded into
CD selection medium (Table 2) containing 0.8 M NaCl. After that, 5 mL of soft agar medium of the same composition
[0.6% (w/v) Agar] that had been warmed to 55°C was poured from the periphery and overlaid so as to quickly and
homogeneously suspend the protoplasts. After that, the protoplasts were cultured at 30°C until colonies were formed.
Table 4

Buffers used in genetic experiment in this study
Buffer

TE buffer

10 mM Tris-HCI
1mM{EDTA

50xTAE buffer

2 M{Tris base
0.1M{EDTA

Adjustto pH8.0 with glacial acetatic acid

Spore suspension buffer

150 mM{NaCl
0.1%§Tween20
10 mM§Phosphate buffer(pH7.2)

For fungal transformation

Lysing enzyme buffer

0.8 M NaCl
10 mM Sodium phosphate buffer (pH 6.0)
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For fungal transformation
Lysing enzyme buffer
Sol. |
0.8 M NaCl
10 mM CaCl,
10 mM Tris-HCI (pH 8.0)
Sol. |l
40% PEG 4000
50mM CaCl,
50mM Tris-HCI (pH 8.0)

Selection of Transformed Strain Candidate

[0051] In order to confirm whether the genomic DNA of the resulting transformed strain candidate had been
transformed as intended, the genomic DNA was simply extracted from the conidia of the strain, and the transformed
strain was selected by PCR using designed primers. 500 pL of YPD liquid medium was taken in a 1.5 mL Eppendorf
tube, and the conidia of the transformed strain candidate were poked with a sterilized toothpick and inoculated,
followed by culture at 30°C until cells were grown. After centrifugation, the medium was removed. Glass beads in an
amount equal to that of the cells and 150 pL of Nuclei Lysis Sol. (Promega) were added, and the cells were

pulverized with Micro Smash™ MS-100R (TOMY) at 4,500 rpm for 2 minutes. The resultant was left to stand at 65°C
for 15 minutes, 100 pL of Protein Prep. Sol. (Promega) was added, and the contents were mixed well. The mixture
was left to stand at room temperature for 5 minutes and centrifuged at 4°C and 15,000 rpm for 5 minutes, and then
the supernatant was transferred to another 1.5 mL tube. A1/10 amount of 3 M sodium acetate and a 2.5-fold amount
of ethanol were added, and the contents were mixed. After centrifugation at 4°C and 15,000 rpm for 20 minutes, the
pellets were washed with 1 mL of 70% ethanol and dissolved in 50 pL of RNase-containing TE. The resulting solution
was defined as a genomic DNA solution, and stored at 4°C until being used as a template for PCR.

Nucleus Purification

[0052] The transformed strain candidate of interest was grown on minimum agar plate medium, and the collected
conidial suspension was passed through a mononucleation filter (ISOPORE TM MEMBRANE FILTERS, 5.0 pm
TMTP, Millipore) that had been sterilized by autoclave treatment in advance, to thereby collect mononucleate conidia.
The conidial suspension subjected to the mononucleation treatment was appropriately diluted, and grown on
minimum agar plate medium. The resulting strain candidate was confirmed again by PCR. Thus, the transformed
strain of interest was purified.

Liquid Shaking Culture in YPD Medium

[0053] The wild-type strain, the AG-deficient strain, or the AG-GAG-deficient strain was used and subjected to liquid
shaking culture in YPD medium for 24 hours. The temperature was set to 30°C, the number of revolutions was set to
120 rpm, the scale of the medium was set to a 50 mL/200 mL Erlenmeyer flask (without baffles), and conidia were

inoculated at 1x10% conidia/mL.
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[0054] The produced AG-GAG-deficient strain highly expressing cutL1 was subjected to a PBSA decomposition ability
test in order to confirm the introduction of the plasmid for highly expressing cutL1. CDE (2% maltose) medium
containing 1% PBSA was used for the test. Conidia were inoculated at the center of the medium and subjected to
static culture at 30°C for 4 days, and formed halos were observed. As controls, a wild-type strain highly expressing
cutL1 and an AG-GAG-deficient strain not highly expressing cutL1 were used.

Quantification of CutL1 Secretion Amount

[0055] Proteins in 100 pL of the culture supernatant were purified by TCA precipitation, appropriately diluted, and
subjected to SDS-PAGE (buffer compositions were as shown in Table 5). As a standard, 0.4 pg to 2 ug of purified a-
amylase (derived from A. oryzae, Sigma-Aldrich) or 0.2 ng to 1 ng of purified CutL1 quantified by a BCA method was
used. An image of a gel detected by SDS-PAGE was taken into Imaged, and a band of interest was converted into a
pixel value. A calibration curve was prepared from the standard to quantify an endogenous amylase or CutL1
secretion amount.

Table 5

Buffers used in SDS-PAGE

SDS-PAGE Sample buffer
Tris-HCI (pH 8.8) 0.12 M
Glycerol 10% (viv)
SDS 5% (wiv)
2-mercaptoethanol 5% (viv)
Bromophenol blue 0.05% (wiv)

SDS-PAGE running buffer
Tris base 50 mM
Glycine 384 mM
SDS 0.10%

Liquid Shaking Culture in YPM Medium

[0056] The wild-type strain highly expressing cutlL1, the AG-deficient strain highly expressing cutL1, or the AG-GAG-
deficient strain highly expressing cutL1 was used and subjected to liquid shaking culture in YPM medium (Table 2) for
24 hours. The temperature was set to 30°C, the number of revolutions was set to 100 rpm, the scale of the medium

was set to a 50 mL/200 mL Erlenmeyer flask, and conidia were inoculated at 1x1 04 conidia/mL.

Experimental Results

Estimation of GAG Biosynthetic Gene Cluster in A. oryzae

[0057] On the basis of five gene cluster sequences considered to be responsible for GAG biosynthesis in A.
fumigatus, a database (AspGD) was searched as to whether or not the same gene cluster was also present in A.
oryzae. As a result, it was suggested that the cluster gene sequences were also presentin A. oryzae, and the ORFs
of gtb3 (AOR_1_2580174), agd3 (AOR_1_2582174), ega3 (AOR_1_2584174), sph3 (AOR_1_2586174), and uge3
(AOR_1_2588174) were GAG biosynthetic genes in A oryzae (Fig. 1A).

Production of Strain Deficient Only in GAG and AG-GAG-deficient Strain (Figs. 2)
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[0058] The wild-type strain and the AG-deficient strain were each used as a parental strain, and the uge3/sph3 gene
disruption cassette was introduced into the genome thereof by a protoplast-PEG method. The selection of
transformants was performed with adeA-free CDE agar plate medium. The resulting transformants were subjected to
nucleus purification, and confirmed by PCR amplification using primers Sph3+Uge3-LU and Sph3+Uge3-RL.

[0059] The strain deficient only in GAG formed a large hyphal aggregate as compared to the wild-type strain. In
addition, the hyphae aggregated to form a hyphal aggregate in each of the wild-type strain and the AG-deficient
strain, whereas the AG-GAG-deficient strain did not show aggregation of hyphae and was observed to be in a state in
which the hyphae were completely dispersed in liquid medium. Hitherto, a mutant strain of A. oryzae showing culture
properties of being completely dispersed as described above has not been known. In addition, on agar plate medium,
the AG-GAG-deficient strain showed growth comparable to that of the wild-type strain.

Acquisition of Strain Highly Expressing cutlL1 for AG-GAG-deficient Strain (Figs. 4)

[0060] The AG-GAG-deficient strain was used as a host strain and transformed with pNGA-gla-cut (Takahashi et al.,
2005), a plasmid for highly expressing cutL1. For the selection of a strain highly expressing cutL1, CD medium
containing 0.8 M NaCl was used, and a transformed strain candidate showing nitric acid autotrophy was acquired.
The resulting transformant was subjected to nucleus purification, and confirmed by PCR amplification using primers
niaD-tail-Fw and cutL1-RT-F.

[0061] Further, a halo formation test was performed using CDE (2% maltose) medium containing 1% PBSA. As a
result, in the AG-GAG-deficient strain highly expressing cutL1, halo formation comparable to that of the wild-type
strain highly expressing cutL1 used as a control was observed. This suggested that the plasmid for highly expressing
cutL1 had been properly introduced.

Evaluation of CutL1 Productivity of AG-GAG-deficient Strain

[0062] As a result of culture in YPM medium, the dry cell weight at 24 hours of culture had increased in the order of
the wild-type strain, the AG-deficient strain, and the AG-GAG-deficient strain. In particular, the dry cell weight of the
AG-GAG-deficient strain had significantly increased to be about 10 times that of the wild-type strain (Fig. 5A). In
addition, the CutL1 production amount had also increased in the order of the wild-type strain, the AG-deficient strain,
and the AG-GAG-deficient strain, and the CutL1 production amounts of the AG-deficient strain and the AG-GAG-
deficient strain had significantly increased to be about 2.5 times that of the wild-type strain and about 5 times that of
the wild-type strain, respectively (Fig. 5B). The results suggested that the AG-GAG-deficient strain showing complete
dispersibility had properties suitable for high production of a substance in high-density culture.

CR Sensitivity Test on AGA and AG-GAGA Strains

[0063] 2 pL of a conidial suspension of the WT strain, the AGA strain, or the AG-GAGA strain prepared at 5x103/uL

was spotted (a total of 1 x104 conidia/plate) at the center of CD agar medium containing Congo red (CR) at 0 ug/mL,
10 ug/mL, 20 ug/mL, 40 ug/mL, 80 ug/mL, or 120 ug/mL, and incubated at 30°C for 3 days. A colony diameter after
the 3 days was measured, and a growth rate on CR-containing medium was calculated with reference to a colony
diameter in the case of no CR (Figs. 88). The results were as follows: the AG-GAGA strain had lower growth rates
than the wild-type strain and the AGA strain at all concentrations. This suggested that not only AG but also GAG was
associated with CR sensitivity.



DK/EP 3620509 T3

Analysis of Cell Wall Constituent Saccharides of Aspergillus AG-GAGA Strain

[0064] The cell wall components of the wild-type (WT) strain, AGA strain, AG-GAGA strain, and GAGA strain of an
Aspergillus were analyzed by fractionating the polysaccharide components of cells through the use of a hot
water/alkali extraction method, and quantifying monosaccharide components contained in a sulfuric acid hydrolysate
of each fraction. First, conidia of each strain were inoculated into 200 mL of YPD medium (2% peptone, 1% yeast

extract, 2% glucose) at a final concentration of 1.0x10%mL, and subjected to shaking culture at 30°C and 120 rpm for
24 hours. After the culture, the culture solution was filtered through MIRACLOTH. The resulting cells were washed
with water. The cells were lyophilized, and then pulverized with a mixer mill. Next, 1 g of dry cell powder of each strain
was fractionated into a hot-water-soluble (HW) fraction, an alkali-soluble/water-soluble (AS1) fraction, an alkali-
soluble (AS2) fraction, and an alkaliinsoluble (Al) fraction in accordance with the method of Yoshimi et al. (Yoshimi et
al., PLoS ONE, 2013) (Table 6).

Table 6.

Hot water/alkali extraction

(%) HW AS1 AS2 Al

WT 320+28 7.0+06 148+04 462+24
AG A 357+14 6.9+0.5 121+21 452+0.8
AG-GAG A 355+04 7.8+03 120103 448 +0.7
GAG A 366+0.5 75+03 176+1.1 382+0.7

It is known from the report of Yoshimi et al. that a-1,3-glucan is mainly contained in the AS2 fraction, and $-1,3-glucan
and chitin are mainly contained in the Al fraction (Yoshimi et al., PLoS ONE, 2013). 10 mg of each of those four
fractions was used and heated in the presence of 2 N H,SO4 at 100°C for 12 hours to decompose the polysaccharide

components in the fraction into monosaccharides. Each of the hydrolyzed fractions was neutralized with barium
carbonate, and centrifuged to provide a supernatant. The monosaccharide components contained in the hydrolysate
of each fraction were separated using an anion-exchange column Carbo PAC PA-1 (4x250 mm, DIONEX) and a
guard column Carbo PAC under the conditions of a flow rate of 1 mL/min, a column temperature of 35°C, a
compartment temperature of 20°C, and an eluent of 18 mM NaOH, and were detected using a pulsed amperometric
detector. The monosaccharide components were quantified using 1 ug/mL to 100 ug/mL galactosamine,
glucosamine, galactose, glucose, and mannose as standards. In addition, 10 ug/mL fucose was used as an internal
standard. As a result, no significant difference was found among the monosaccharide components of the HW, AS1,
and Al fractions of each strain (Figs. 89). In contrast, in the AS2 fraction, the AGA strain and the AG-GAGA strain
were remarkably reduced in glucose amount as compared to the wild-type strain (Figs. 89). This suggested that the
cell walls of the AGA strain and the AG-GAGA strain hardly contained a-1,3-glucan.

[0065] In addition, 50 pg of the HW fraction of each strain was subjected to sulfuric acid hydrolysis and
monosaccharide component analysis by the same methods as described above. The results were as follows: the
wild-type strain and the AGA strain contained 0.25 mg and 0.60 mg of galactosamine per 1 g of grown cells,
respectively, whereas no galactosamine was detected in the AG-GAGA strain (Fig. 90). No previous study has
reported a polysaccharide containing galactosamine other than GAG in the cell wall of a filamentous fungus of the
genus Aspergillus. This revealed that the cell wall of the AG-GAGA strain contained no GAG.

Example 2

Generation and Culture Properties of GAG Disruption Strain in Cochliobolus heterostrophus

[0066] Cochliobolus heterostrophus (anamorph: Bipolaris maydis) has in its genome a gene cluster homologous to
the galactosaminogalactan biosynthetic gene cluster (sequence information, Fig. 1A). This cluster includes five
genes, and a construct for substituting regions corresponding to sph3 and uge3 out of those genes by hygromycin
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resistance gene was produced (Fig. 91A). First, a HITO7711 strain serving as a wild-type strain of Cochliobolus
heterostrophus was subjected to shaking culture (120 rpm) in complete medium (CM: 1.5 g Ca(NO3),-4H50, 0.5 g
MgSOy4 7H20, 0.5 g KCI, 0.4 g KHoPO4, 30 mg KoHPOy4, 10 g glucose, 1.0 g tryptone, and 1.0 g yeast extract per
liter) at 25°C for 36 hours, and the cells were collected by filtration through MIRACLOTH. Next, the cells were treated
with a protoplast forming liquid (50 mg/mL lysing enzyme, 5 mg/mL Cellulase onozuka, 2.5 mg/mL Yatalase in 10 mM
Na phosphate buffer, pH 6.0) to produce protoplasts. The produced protoplasts were used and transformed by a
protoplast-PEG method in accordance with the method of Yoshimi et al. (Yoshimi et al., 2004, Mol. Gen. Genomics
271: 228-236). Genomic DNA was extracted from one gene disruption strain candidate thus obtained, and gene
disruption was confirmed by PCR. As a result, bands of about 3.5 kb and about 5.5 kb to be amplified only in the case
of successful gene disruption were found (Fig. 91B), and thus the strain was confirmed to be a GAG disruption strain
having the regions corresponding to sph3 and uge3 deleted as designed.

[0067] Next, the GAG disruption strain thus obtained was subjected to shaking culture in YPM medium using maltose
as a carbon source (2% peptone, 1% yeast extract, 2% maltose) (25°C, 120 rpm, 72 hour), and culture properties
were observed. The results were as follows: the wild-type strain grew while forming aggregates of hyphae (Fig. 92A),
whereas the hyphae of the GAG disruption strain tended to be dispersed (Fig. 92B). This characteristic is similar to
that of the AG-GAG-deficient strain of A. oryzae, and hence it is suggested that GAG deficiency provides a culture
characteristic suitable for high-density culture also in C. heterostrophus.

Example 3

Generation and Culture Properties of AG-GAG Disruption Strain in Bofryotinia fuckeliana

[0068] Botryotinia fuckeliana (anamorph: Botrytis cinerea) has in its genome a gene cluster homologous to the
galactosaminogalactan biosynthetic gene cluster (sequence information, Fig. 93A). This cluster includes five genes,
and a construct for substituting regions corresponding to sph3 and uge3 out of those genes by hygromycin resistance
gene was produced (Fig. 93A). First, an AG disruption strain of Botryotinia fuckeliana was subjected to shaking
culture (120 rpm) in complete medium (CM: 1.5 g Ca(NO3)2:4H20, 0.5 g MgS0O4-7H20, 0.5 g KCI, 0.4 g KHoPOy4, 30
mg KoHPOy, 10 g glucose, 1.0 g tryptone, and 1.0 g yeast extract per liter) at 25°C for 36 hours, and the cells were
collected by filtration through MIRACLOTH. Next, the cells were treated with the protoplast forming liquid described
above to produce protoplasts. The produced protoplasts were used and transformed by a protoplast-PEG method in
the same manner. Genomic DNA was extracted from 24 gene disruption strain candidates thus obtained, and gene
disruption was confirmed by PCR. As a result, bands of about 3.5 kb and about 5.5 kb to be amplified only in the case
of successful gene disruption were found (Fig. 93B) in two strains, and thus these strains were each confirmed to be
a GAG disruption strain having the regions corresponding to sph3 and uge3 deleted as designed.

[0069] Next, the GAG disruption strain thus obtained was subjected to shaking culture in YPM medium using maltose
as a carbon source (2% peptone, 1% yeast extract, 2% maltose) (25°C, 120 rpm, 72 hour), and culture properties
were observed. As described later, when AG expression on the cell surface of the GAG disruption strain of B.
cinerera was detected with an a-1,3-glucanase-glucan binding domain-GFP fusion under the above-mentioned
culture conditions (Fig. 112), it was found that no expression of AG was detected, which was substantially comparable
to that of the AG-GAG disruption strain of A. oryzae. Accordingly, under the above-mentioned culture conditions,
although the GAG disruption strain of B. cinerera is deficient only in GAG, whereas the wild-type strain grew while
forming aggregates of hyphae (Fig. 94A), the hyphae of the GAG disruption strain of B. cinerera tended to be more
dispersed than those of the wild-type strain (Fig. 94B). This property is similar to that of the AG-GAG disruption strain
of A. oryzae, suggesting the possibility that Botryotinia fuckeliana can be made suitable for high-density culture
merely by GAG disruption.

AGBD-GFP Method and Results
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[0070] Cells (WT or AG-GAGA of Aspergillus oryzae; WT or GAGA of Botrytis cinerea; or WT or GAGA of
Cochliobolus heterostrophus) were mounted on a slide glass, and fixed by being incubated at 65°C for 15 minutes.
The fixed cells were immersed in 10 pyL of an AGBD-GFP solution (100 ug/mL in 50 mM potassium phosphate buffer)
and incubated at 30°C for 3 hours. AGBD-GFP is a recombinant protein obtained by fusing the a-1,3-glucan-binding
site of a-1,3-glucanase and GFP, and can specifically stain a-1,3-glucan (Suyotha et al (2013) Biosci. Biotechnol.
Biochem. 77: 639-647.). After the 3 hours of reaction, the cells were washed with 50 mM potassium phosphate buffer
3 times, and observed with a fluorescence microscope. As a result, definite fluorescence derived from a-1,3-glucan
was observed in the cells of A. oryzae serving as an Aspergillus, whereas no fluorescence was observed in the AG-
GAGA strain (Fig. 112). In addition, also in the case of B. cinerea, no fluorescence was observed in each of the wild-
type strain and the GAGA strain (Fig. 112). Therefore, it was suggested that B. cinerea, though having a-1,3-glucan
synthase, did not express a-1,3-glucan under the culture conditions in question.

[0071] In addition, as a matter of course, no fluorescence derived from a-1,3-glucan was observed in C.
heterostrophus having no a-1,3-glucan synthase (Fig. 113).

Industrial Applicability

[0072] According to the present invention, in the method of producing a substance using a filamentous fungus, the
production amount of a useful substance can be drastically increased. In addition, a wide variety of useful substances
can be produced without any particular limitation by the method of the present invention. Thus, the method of the
present invention is extremely useful in industry.
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Patentkrav

1. Mutant filamentas svamp, som opfylder begge af de felgende krav (1) og
(2):

(1) den mutante  filamentgse @ svamp  mangler mindst  ét
galactosaminogalactan-biosyntesegen valgt fra gruppen bestaende af uge3,
sph3, ega3, agd3 og gtb3, saledes at det mindst ene gen, der er ansvarlig for
ekspressionen af galactosaminogalactan, er inaktiveret, og

(2) den mutante filamentgse svamp mangler mindst ét a-1,3-

glucansyntasegen omfattende agsB.

2. Filamentes svamp ifglge krav 1, hvor den filament@se svamp tilhgrer en

sleegt Aspergillus.

3. Filamentes svamp ifelge krav 2, hvor den filamentgse svamp
er Aspergillus oryzae, Aspergillus sojae, Aspergillus nidulans, Aspergillus
niger eller Aspergillus fumigatus.

4. Fremgangsmade til fremstilling af et stof, omfattende trinene:
dyrkning af den filamentase svamp ifelge et hvilket som helst af kravene 1 til
3 for at gere det muligt for den filamentase svamp at producere et stof; og

opsamling af det resulterende stof.

5. Fremgangsmade ifelge krav 4, hvor stoffet er et andet stof end en

celleveegsbestanddel af den filamentase svamp eller et hydrolysat deraf.
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DRAWINGS
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Fig. ©
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus oryzae AgsA  {Benbank accession Mo, AOR 1 856014)

MKWGFTGPLLALLAATAAGWPYDESLVDYNLNVNKDTTNPAEY THAEWKGHEYNP SPKSWRFPFYTLFIDRFYNGDPTND
NINGSLFEHDLNSNOMRHGGDAAGLYDTLDYLOGMGIKGIYLAGT ILMNQPYGSDGYSILDTTLLDOHYGTIQTWRDAIT
ETHKRGMYVLFDNTIATMGDL IGFEGYLNTTTPFSYKEHKALWKSDRAYVDFRFDNEYNNTCEYPRFUNETGYPYDKDVT
DELVGGYNSDFDAYGDREAFGYYPDWERGLAKFASVQDRLREWHPSVKERL IRHSCHI IKALDIDGFRYDKATQATVDAL
GDMSHAYRECARSYGKDNFFLPGEI TGGNNFGS I YLGRGROPNQYPDSSLASMNL TNTSDHOYFLRDDGLQALDSAAFHY
SYYRTLTRFLGMDGNLAAGYDTPLOWTOSHNIMVLSNDRINANTGKFDPREMYGTTNGDVFRWPATELGYERGLLGHFIT
TLHLPGIPILLWGEEQAFYILDSTADNYIYGROAMSPSTAWKTHGCYSLGSSQYYNWPYSAGREGCHDEAVAYDHRDPSH
PVHNI TKHMFGMRGDFPYLNDGYSVVKLSKQTRETGYPGSNGTATEVGVHSVLRDLVSNIQDFGDSGNNEPVWLYYGNDN
KTVEYSFDCGSNDSALISPFTTGTTYVNLFYPHDEHELKDGPKSLHLNGTNATNGCLDTLKLKPFEFRAYVPKANF VKPR
PHITQFEPGHDVPOLSKYGPDESEDIDVSIYFSTKMDCDAVTKS I SFESSTEAGKTPS ISNNSYSCKDAKGDDPKITGA!
PNARVHTAKLTGVYNGIHRLTVKNATSSDGHSSTQATOHFL IRVGGRDNPLYFTSANYSTSLLNQYDNGTLY [QHRAAGA
NKYRYSTNFGSSFSDWKDYHGGNDT [ EELPRSGTDKQKWAGKHVRVEYWNKLTGSSDYAQEGDSGYDHPRRFPHLFFNGP
FNQYGYDAGLDNVYVRADSDGLWKFRFMAEFPAGGOF NVWGHMNPDGAGPDASYVFGDVDDDGVLDRMPPSSLSSTIINITOI
PPSPYLAWNLGVDDGTLRVHLLPTGSRTIOMYVYFLLAFVPLYTATACVYAFVKSFYQVKFNQVGVSEKKSILPLAFRRK
LSRDGSGGS INPFMRLANKSGFLOSTPAFGAVASRRRTTLIATHEYD I EDWAIKIK I GOGLGVMAOLMGKHLGOAGDL TWVY
PGVGGYDYPYDQPAEPMFVTVLGNSYEVKYOYHVLNNIKYVLLDAPVFRQOTKSEPYPARMDDLDSATYYSAWNQC TAQA
IRRFPIDLYHINDYHGSTAPLYLLPQTIPYCLSL HNAEFQGLWPMRTOKERDEVCSVFNLDLDTAKRYVQFGEVENMLHA
GASYLRVHGQGFGAVGVSRKYGKRSYARYP IFWGLKKVGNLPNPDPSDTGEWNKELPKDSEIRVDPNYEASRGELKRQAQ
EWAGLDONPDADLLVFVGRWSHOKGVDLIADYMPAVLEARPNYVQL ICVGPYIDLYGKFAALKLDHMMRLYPGRVFSKPEF
TALPAYIFSGAEFALIPSRDEPFGLYAVEFGRKGALGIGARVGGLGOMPGWWYNIESTTTSHLLHAFKLATGSALNSKPG
VRAKMRARSAKQRFPVAGWVEDLEILQTTAMRIHSKGQAKSNGGPLSPSGYNTPSEVITPSGMMTPTIASTGTTTPTGNG
TPPIAHSREGSYTNLSYNRDSAYGPQARNT IVYSRDPSPGGNDEPRL SLGRALSLGFRAGPGHINLRGRRLKRRSOMTNE
ESGTATEESSDDDYFRGEEEYT I TREQADEGRHQRNAPRSLASPPNSYFEEG] TSGRPPWAQPGNRLSSASVLSYDSYVE
EKKDYKLQKVDPFFTOGTGEYYRMFDARLEKLNGSNSESQLCIEEYLNKSEKKWEDKFRDARLGRNOSPASS IFQTKGEN
NTPMSSISHEDLGSNESGSDPRAEKDEFLLGRDYVPPEGLRKWHMGIRIFGWPVYSFFLGLGOT TAANSYQITLLAGENGQ
TAEKLYGIATVYLVTSI IWWFFFRFFKSVFYLSIPWFLYGASFVI IGLAHFESNGSARGW IONYGSGVYAAASSSGSLFF
ALNFGDESGVAVKDWYFRACLIQGTQQAYVIGLWYWGTTISSAVANGYTNYNGGIVNSWKMTAICMP TAAFLWATGLIIF
FGLPNYYRQSPGKVP SFYKSVFRRKIVLUNFVYVILQONFFLSAPYGRNWAFLWSSNHAEARQVGILVVVFFRV IWVAVLT
LFGYLSKRHSWILPVFACGLGAPRWAG I WHGYSOMGLFLPWAGSSVSGALASRSLWLWLGILDALQGLGFGMILLATLTR
VHIAFTLLASOVLGSTATIVARAGAPNNIGPGP ISPDVTAGGSSYANAWFWIALFFOLL ICAGFLLFFRKEQGLTKP



Fig. 7

BASE SEQUENCE O NUCLEIC ACID MCLECULE OF Aspersillus oryzae azsA {Banbank acceiésion Ho, ADR 1 BS&014)

ATGAABTOOGBATTCACTBOCCCETTACTTBOGTTACTOBLABCAACAGCAGCAGGCTAGCOCTATRATEAGTLCCTAGT
COATTATAACTTGAATGTOAACAAGBATACTACCAATCOGRCTGAATATALTCACGCARAR TOBAAGLGCCATEAGTATA
ATCCUTCTCCAAMAAGCTOACBATTLUCCTTCTATACCUTATTCAT TGALLGUT TTUTCAATUECGATCCTACTAACGAT
AAGATCAACOOGTCACTCTTTOAACATOATCTTAATTLARALCAAATGCATCAGRATGRTCATRCAGCTGACTTGATORA
TACAGTAGACTAGCTACAARGTATRRACATAMAGRTTGATAGCAATRATCTCCATGTTATTICTTACTATTRATATTTAC
GOELATATGELTGACT RAGCTOTACAGRGRATCTATTTOACTRGTAGTATOTTGAT GAATCAAGGAT GOORGTOAGACRET
TACTCEATTTTGGATACTACCCTAOT TRATCAGCATTATGETACAATTCARACCT GEAGACALGCGATRAGCEAGATTCA
TAAGCBAGECATGTATATOOTCTTTRACAATACTATUGOAACRTAAGATAGTREUCCTUACCTARGTCATTATATCCGAS
AGCTGACATGARACCAGCATGRACAATTTRAT TGRATTTOAARGTTATTTGAATACTACGACGOCTTTCYCAGTCAAGEA
BCACAAAGCATTHTAGAMATCTGACCOTCAGTATETCAACTTCCUTTTTCACAATGAGTACAACAACACTTOCOAATACE
CTCOATTCTGGAACOAGACTGBCTATCUBRTUGATAAGGAT GICACAGATOAGCTAGTTOEATGCTATAACAGTGATTTL
GACCAGTACGETGACAGAGAAGLTTTORETRTCTACCLAGACTOGOAGCE0CABTTARCCAAATTCACTTCAGTTLAGEA
TOOTCTAGETOAATEECACCTABCOTTAAAGABARACT TATTCGOCACTOGTGTATAATTATAAAGGCACTTGACATTS
ATGRCTTCCRCTACOATAAAGCEALBCARBGLCACAGTROATELTOTTORABACATGTCOCATACTTATAGAGAGTATRCT
COCAGTATTOBCAAGBATAACTTCTTOCTTCCTROACAAATTALTGETRBAAATAACTTTERTTCTATTTACCTCRGACS
TEGAAGACABDCCAACCAATACCCARACTCCTLCTTRELTTCRATRAALLTGACGAACACCTCCGATCATCAGTATTICT
TACGTRATRAGGRTCTACAAGCECTAGATTCAGDAGCT TTCCATTATTCARTGTACCATACCCTCACTCRATTLGTAGEY
ATGGATGECAATCTARLTGURGELTATOACALACCE T TROACTGRACGEACTCCTGUAATATTATGGTATTGAGUAACGA
TATGATCAATGCTAACACT GRCARATTTGACCORCGRCATATETATGETACTACAAACCAGRATGTTTTCCETTERCCTE
CCATCOAGCTCOBAGTLOABABACARCTTTTRGETCACTICATCACAACCTTGCATCTOCCAGRECATCCCAATTTTGCTR
TRLGOAGAAGAAGARGGCTIGTACAT TOTARACTOTATGOORATAACTATATGOTATOACCGOCAAGCAATRTRTCOOTE
CACTGCATGOAAMACACACGGATETTATTCOCTTOETTCATCLCAATACTACAACTGGCOTOGTCABTOCAGOTAGGEAAG
GATGYCATGATGARGGTGTCULT TATGATCATCOAGAT CUGTLTCATUUAGTOCACAATATGATCARAGATATSTTCCAG
ATGCGACAGBACTTCCOTATACTAAATGATEEATACTCAGTTGYCAAGT 1GTCAAAACAGACTCAT GAGATTCABTATCE
TGETCAARTGUCACGHCAACGOAMGTCBELRTCT BRI CABTLCTBOBTGATCTTATCTCCAACATTCARBACTTTGETE
ACAGCAGCAACAAGGAACGTGTCTRRCTGETOTATCARAATGACAACAARACCRT GGARTATAGCTTTGATTGTGGGAGT
AACGATTCGBCCTTGATTTCCCCATT TACTACRBEARCTACTETTOTTAATCTOT TCTACCCACACGATHAACACGAGC T
TARAGATGGCCOCARATCACTTIGATCTGAACGOCACCAATGCAACARACGGTTGTCTGEATAGTTTGAAGTTAAAGCECT
TCOAGTTCAGRGCTTACGT TOCAAAGOGTAACT I TRTTAAGCCTOOTOLOATGATGACCCAGT TCGAGLCT R TCARGAT
GTBCCACAGCTATCTAAAGTCOGACCTOACBAATCAGAABATATTACGTBAGCATTTACTTTTOCACCAAGATOOATTE
TEATCAGATTACGAAATCCATTTCATTCRAATOCAGTACCAARBCTBACAAGACTCCCTCTATCAGTAATAACAGTGTCA
AOTGEAMBATROCAAGGE TRATRATCOBAARTRGACTAGTCARATIOONAAGRCLTGRGTCTORACAGCRAARTTGALT
GELGTTTACAAGGGTATCCATCECTTGAGCRT CAMAATROOALTARCTCRGATEGACATAGTTCTACCGAGALAALTEA
TCACTTCTTRATOCOAGTERACCANABGOATAATCOATTBATRITOACATCTGCGAACTACTCGACCTCCTTETTAANAGS
AGTATOACAATGGCACGLTCTACATCOAACATCOTACAGCAGRTGCARACAAATACCGUTATTCAACARAGTTTGRTTGE
TCATTLTOTHACTERAAAGACTACLACGGAGRRAACGATACTATTGAAGARLTECOOTGEAGTGEAACGEACAAGUAAMA
GTGGGAAGGOAAGCACGTGCGAGTCAAATACTOOAATAAGT TRACLGGCAGCAGT GACTACGEICAGRAAGGCBACTLTS
GATATGACCATCCARGACGOTTTCOLCATOTTITCTTCAACEGOCOATTCAACCAATATEEATATEATGOGGALTTGGAC
AACGTTATGAGGCAABACAGTGATEGTCTTTOBAAGTTCAGATICATGECTCAGTTTCCAGCACAAGGACAGTTCAATET
TTGGGEAATBAATCCAGATOGTCAACCABACCABAGLTACETATTCBETGATAT THATEATGAGGEAGT TTTABATCECA
TGLCTCCTICTTCRCTTAGTTCOACGATAATAAACATCACGBATATCCOTUCATCTCOATACT THECHTGEA LT TEET
BTTGACGATGGAACTOTGCRTAT TEATLY TOTAGCARLGGRTTCAAGGACCATCLAAATGRTTGTGTACTTCOTGCTOTE
GTTTOTICCLOTTOTCACAGCCATCACTTTOTOTATGOCY TCATOARATCOTTCTACCAAGTCAAGTTCAACCAAGTGE
GOOTCAGCGABAARAAATCAATTCTTCCATTGRUATTCOBAARGAAACTOAGCOGTGATGEAAGCAGROGATOAATCAAT
COTTTCATGLGCLTTRUCAATAAGTOAGEATTCTTALAARGCACACCTLTT T TERAGCARTOGCT TOACGAABACGEAC
GAGCTTEATIGCCACGATGOAATATGATATTGAGGACTOBGCCATCAAGATTAARATCGETGGTCTAGGTRTTATEGLTE
AGTTGATGEBCAMACACCT TGEECARCAGEATCTAATTIGAATTGTTCCATGOGT GOGTGRAGT TGACTACCCAATAGAT
CAGCCAGCTBAGCCTATRY TYOTOACAGTGLTOOGAART TOCTACGAAGT CAAGCTGOAGTATCACOTCCTGAATAATAT
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Fig. 8
TAAATATGTCCTTTTAGATGCTCCTGTTTTTCGTCAACAGACCAAATCT GAGCCT TATCCCGCCCGAAT GBACGAT TT66
ACAGCGCAATCTACTATTCCGCTTGEAACCAGTGCATTGCACAAGCAATCAGACGTTTCCCAATTGATCTTTATCATATT
AACBACTACCATGGATCCATTGCCCCTCTTTATCTTCTACCTCAAACCATCCCTGTATATCTGTCRCTCCACAATGCCGA
GTTCCAAGGACTGTGGCCTATGCGCACCCAGAAGGAGAGGGATGAAGTCTGT TCTGTTTTCAACCTTGATCT TGACACTE
CAAAGCGCTACGTCCAATTTGGCGAAGTTTTTAACATGCTTCATGCTGGAGCAAGCTACCTACGCGTACATCAACAAGGE
TTTGGTGCAGTGRGCATTTCTCBAAAGTACBATAAACATTCTTATGCCCARTACCCAATCTTTTAGGAT CTGAAGAAGGT
TGGAAATCTACCGAACCCGEACCCTTCAGACACTGGCGAATGEAACAAGGAGTTACCAAAGGACAGCEAGAT TCEGATTE
ACCCGAACTACGAGGCTAGCAGAGGAGAGCTTAAGCGGCAGGCACAGGAATGRGCAGGCT TRGATCAARACCCTGATGEC
GACCTGTTGGTGTTTGTTGEAAGATGGTCTATGCAGAAGGGCGTGGACCTTATTGCTGATGTRATACCTGCCGTTCTGGA
AGCACATCCCAATATTCAACTCATCTATATTAATCCAGTCATTBATCTTTATAATAAATTTACTACTCT TAAGCTGAATC
ATATGATBAGBTTATATCCTGGRCGTATCTTCTCAAAGCCTBAGTTTAGTGCACTCCCAGCATATATCTTCTCTGGCACE
GAATTCGCCCTGATTCCATCTCETGATGAACCTTTTGGTCTTGTTGCTGTCGAATTTGGTCGAAAGGECGCTCTTGGTAT
TGGTACTCGTATTGGTAETCTCRGCCAGATGCCTAGTTGATGGTATAATATTGAGTCTACAACAACTTECCATCTCTTAE
ATCAATTCAAGCTTGCGATTGGAAGCGCGCTTAAGTCGAAGCCCCAAGTTCGTGCAAAGATGCGTGCACGCT CCRCAAAG
GAAGBGTTTCCTATTACTCAGTAGAT GAAAGATTTGAAAATTGTGGAGACCACTGCTAT BCGBATTCACAGCAABGGAGA
GBCAAAATCGAACGGTBGACCTCTCTCRCCTTCTAGTTACAATACACCAAGT GAAGTAATAACACCAAGTGGAAT GATGA
CAGCTACBATTGCAT COACTGATACCACBACCCCAACGAGAATGCAGACACCTCCAATCGCACACT CACGBGAAGGCAGT
TACAGGAATCTCAGCGTCAATCBCGACAGTGCATACGGGCCCCAACAGCATAACACAATTGTGTACAGCCAT GACCCAAG
CCCTGGAGGTAATGACBAACCTAGGT TAAGCCTTGGTCGACAACTGTCACTTGGATTCAGGGCT GEACCAGGACATATTA
ATCTCCRTGGTCGTCGGCTTAAAAGAAGAAGCCAGAT GACCAACGAGGAGAGTGGTACAGCGACCGAAGAAAGCAGTGAT
GAGBATTATTTCCACGBAGAGBAAGAAGTTACGAT TACGAGGGAGCAAGCAGATGAAGBACATCATCAAGBCARTGCTCC
GAGGTCGCTTACATCTCCTCCCAACTCTTACTTTGAAGAAGGCATAACAT CCGGAAGGCCACCTTGACTCAACCTGGGA
ATCGACTCAGTAGTGCATCCATTGTTTCTATTGATTCTATORTORGOGAAAAGAAAGACTATAAGCTACAGAAAGTTGAT
CCATTCTTCACAGACGETACTGECGAATACTATCGAATGTTTGATCAGAGACTCGARAAGCTCAACGGATCTAACTCTGA
ATCCCAGCTTTGTATAGAGGAGTATCTGATGAAGAGCGAAAGAAGTGGTTTGACAAGTTCAGAGACGCAAGATTGGGGC
GCAACGAATCTCGCGCTTCTTCRATTTTCCAAACCAABGRCGARACAACAGACGTATGABCTCAATCTCCCACBAGGAT
CTGGATTCAAACGAAAGTGECAGCGATCCACGCGCAGAAAAGGATGAGTTCCTTCTGRGACGAGACTATGTTOCCCTCTC
GBGCTTAAGGAAATGGATGCAAATTCAATCTTTAGCTAGCCTATGTATTGGTTTTTCCTAGGTCTCAGTCAGATCATTE
CGGCCAACTCATACCAAATTACCTTGCTTGCCGGTGAAAACGGCCAGACAGCT GAGAAGCTCTATGGTATTGCGACAGTA
TAGCTTGTCACTTCAATCATCTGGTEGTTTTTCTTCCACTTCTTCAAATCGGTGTTTGTCCTTTCCATAGCTTGGTTCTT
ATACGBCGCATCGTTTGTCATCATTGGATTAGCACACTTTGAGTCAAATGGCTCCGCTCGTGRATGGAT CCAGAATGTGE
GAAGCGGTGTTTACGCTGCTGCTTCTTCAAGCGGATCACTATTCTTCACTCTCAATTTTGGCGATGAAAGCGGTATTCAG
GTTAAAGAGTAGATTTTGORGGCATACCTCATCCAAGBAACCCAGCAAGCATATATTATTRGAGTETAGTACTGRAGAAC
GACAATCTCTAGCGCTGTCBCCAATGGAGT TACCAACGTCAACGGCGGCATTGTCAACTCCTGBAAAAT GACGTATGTTT
CACCTTTATCACTATGATTAGAATTGCTAACGGCCTCTTCTAGCGCAATCTRCATGCCAATCACTECATTCCTCTRGECE
ATTGGTCTGATAATCTTCTTCRGCCTACCCARTTACTACCACCAGTCACCTGEAAAAGTTCCATCATTCTACAAGTCTGT
CTTCCGACGCAAGAT CATCCTATGGAACTTCATGATAGTCATTTTGCAAAATTTCTTCCTCAGCGCACCTTATGOACGAA
ACTGGBCCTRTAAGTACATCAGACCTATACTCTCCAAGAAGCCACTAACTTATCGTGCCTCATACAGTCCTTTGEAGCTC
AAACCATBCCBAAGCCTBACAAGTCAACATCCTCATCATCATCTTCTTCAGTATCATCTAGATAGCAGT GTTAACCCTAT
TTGGATATCTCTCGAAGCGCCATAGCTGGATTCTACCTGTATTTGCATGCGGTTTGGGAGCTCCACGTTGEGCCCAGATA
TG6TBGGATATCTCCRBAATGEATCTCTTCCTTCCCTAAACTGACAGTTCTAT TAGCBGAGCACTCACATCACGAAGTCT
ATGGCTCTGGCTCGGTATCCTTGATGCCTTACAGGGTCTCEGCTTCAGCATGATTCTTCTCCAGACCCT CACACGAGTAC
ATATAGCCTTCACCCTGCTTGCATCTCAAGTGCTEGGATCCATCGCEACAATCGTCGCCAGAGCATGTACTCCAAATAAC
ATCGGTCCTGBACCAATCTCECCGGATATGACTGCCGATGECAGTTCCATTACAAACGCTTAGTTCTEAATCACCTTATT
CTTCCAGCTCTTGATCTGGTAAGTCATCGATCCCCCTACAATCCATTTCACAGGCAGCAAAATGCTAACAAAGECCCAGE
GCCGRATTCCTTCTGTTCTTCORGARAGAACAACTCACCAAGCCCT A
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Fig. 9
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus oryzae AgsB  {Genbank accession No. AOR_1_2634154)

MEWAF SSAVLALFATTVKANPYEESL SAYNLNENKSATNPAQYWGEWPDHKGKYFPSPONWRFPVYTLFMDRFVNGDPTH
DMINGTLFEHDISSTOMRHGGDVAGLVDTLDYLQGMGIKATYLAGT ILMNQPWGSDGYSALDTTLLDGHFGD EATWRNAIL
DETHKRGMYVIFDNT IATMGDL I GFEGHLNDTTPFSVKEHKALWKSNRRYVDFDIGNDYNQTCDYPRFWYEDGYPVQQSH
TEGLVGCYDSDFDGYGDIEAFGYFPDWORALAKFASVODRLREWHPSYRERLIRHSCMI IYGLDIDGFRYDKATQSTVDA
L GDMSMAYRECARAVGKENFFISGEI TGGNTFGSTYL.GRGRAPNQYPETAEKAMKMTNESESGYFLREAGHEAIDGAAFH
YSTYRALTRFLGMOGNLAAGYDVPYDWVDAWNLMLQSNDF INPNTGKFDPRHMFGATNGDYFRWPTVEKGVERQLLGLY]
TTLLLPGIPLLLWGEEGAFY ILDATASNY IYGROAMSPATAWRDHGCFSLDSSQYYQWP IGAGREGCHDPTAAYDHRDPA
HPVRNI EKHMYQLREDFPYLNDGYSYGKLSNLTEEVFYPGSNGTATETGLWS ILRDYNADVGDLGSDAKNGPVWLYYHNT
NRTIDFKFNCKDNETALISPFATGTKVRNLFYPYDEHTL IDGPVKLGLNGSTELNGGLANMTLDAYEEFRAYVPSARFTKP
RPMITGFTPGHDVPYRSTYAPNLDESVKIELYFSEEMDCDSYTKAISISSSTESKKVPTLDEKTVDCKGIPASNTSHTGO
LPSVFMEAANL TGYYNGIHRVTVEKNASSTNGNATTNAVDHFLFRIGQ IDNPMVETSANYSTSLLHEESNGTLF QHHAAG
ADKWRYSTNWGTTFSEWKDY TGGNDT I TELEWSGTKKQRWKGHHVRYEYWSKWTGSSDYVOEGDAGVHSNVPRRFPHIFF
NGPYNQYGYDGGLDNVVRODSKDGLWKYHF TAEWPAQGAQLN I WGMNPDGKPDOSWVLGDADNDSVLDRMPPSSLSATLIN
ITEHPPKPYLAWNIY INDATHKFGLFPVGHONTQIAMFVLFWI TPV TGAACYY IFMKSFYKVKFNQIGVSEKATLIPLA
LRRKFKRNRGGDEERMNPLMRLANKSGFLOTNTATGGAASGKRRMVL IATHEYDIEDWQIKIKIGGLGYMAQLMGKTLGH
GDLIWVVPCVAGYEYPVDKPAEPMNVTILGNSYEVQVQYHVLNNITYVLLDAPVFROOSKSEPYPARMDDLNSATYYSAW
NQCIAEACKRFPIDLYHINDYHGSLAPLYLLPDTVPACLSLHNAEFQGLWPMRTQKEKEEVCSVFNLDIDIVRRYVAFGE
VENLLHSGASYLRVHOOGFGAVGVSKKYGKRSYARYP IFWGLRKVGNLPNPDPSDYGEWSKEKATGNADEVHVDPDYEAG
RADLKROQAQEWAGLDVNPDADLMVFVGRIESMOKGVDL TADVMPAVLEARPNVQVICVGPVIDLYGKFAALKLDHMMKVYP
GRVFSRPEFTALPPYIFSGAEFALIPSRDEPFGLYAVEFGRKGALGIGARVGGLGQUMPGWWYNVESTATSHLLYQFKLAIL
DAALNSKGETRAMMRARSAKGRFPVAQWVEDLEILOTTATQVHNKELVKHNGRPFTPTGTTTPSGLMTQPASPLGTPGNG
TPLAHSRESSYSNLNRLSEYVTGPKTSYSRDPSPSGTEKPKSGLORGLSLGYRSGPGHASRRGRARQRDSIPEHEDTQEA
HGGAITDVEEESSDDD] VNHYADDEYTLTPAGVEEGRRLQAAQGOAGGRRYSODSLHPRNVQPPSSPGTPPAASGSLLPP
PRLLDPGSRLSSASYLSLDSVVGGKKDFKLGKVDPFFTDSTGEYYKIFDKKLDELNGSNSESGLCTEEYLIKSEKEWFDK
FRDARLGRTKSPTPSVYRDKHGASP I GSFYDDNGSRMSGSDGPHSNDSEDDEFLLGKDYVPPTGLKKWMAIRIGDWPIYS
LFLALGOT TAANSYGITLLTGEVGATAEKLYGTIATTYLITSILWWLYFRYFKSYVOLSAPWFLYGIAFIF TGSAHFESNS
FTRGHWIONVGSGFYAAASSSGSFFFALNFGDEGGAPVETWIFRACLIGGIGSAYVIALWYWGSTLSGAQSEGLLTPTNNI
SNSWKISAICYPIAAALFGIGLLLTFGLPNYYRQTPGKVASFYKSVFRRKIVLWNFVAVILONFFLSAPYGRNWOGFLWTS
HHAHHWG IV ILCYVEYGFYWAGFLFYVSRYFKSHSWFLPVFACGLGAPRWAQIWNGVSGIGYYLPWVTGGYTGGALVSRS
VWLKLGYLDSIQGLGFGIILLATLTRMHMLFCLYCSQVLGSTATICARAFAPNNVGPGPVSPDPTFGGSAVANAWFWYAL
FCQLLYCAGY ILFFRKEQLSKP



Fig. 10

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus oryzaz apsB {Benbank avcession Bo. AOR.1.2634154)

ATGAAGTBOBCTTTLTCCAGTRORGTACTAACECTT TTCOCAACAACARTAAAABCCTRELCTTACGAABAATCTLTETE
CRGATACAACCTTAACGARAACAAATCOGLGACCAACCOGACTCAATATTRGOGACAATGGCOBCACCACAAGGEGAAAT
ACTTOCCTICTECCEACAATTRUCUATT TOCLATCTATACTCTAT TCAT GGACCHTT T TATCAACREATACTCT ALGAAL
GACAACATOAATGRARCCGTCTICOAGCACBATATOTCCTCEACAGAAATUCGELATGRTOGAGATATAGCTRGTCTAGT
GRATACTTTROATTATCTTCAGGGAATGRATATCAABGTTCATCATTCATTCAGRTTAATTALGTRGOATRCCATALTEA
GARTTOTTAGRGGATOTATCTOGOAGGAAGGATCTTRATGAAGCARCCATROBRLTOTGATOATTATINGRCTCTOGATA
CEACACTALTCEATCAAGATTTCGRTGACATTGOGACATREOATAATALTATCAACGABATTOATAAGDGCGGRATETAT
GICATCTTCCATAACAGBATTGETACGTAAGTETCOCCOCATCCACGGTAGATAT SABATGATTGTTAACGCTTOTATTG
AGBATBEETGATETCATCRECT TCBAGBAOCATCTHAATGATACCAGCCCRTTTISBGT TAASBGAGCAT AAAGCALTTTE
QAAGAGCAATCOTCACTATRTRAATT TCAATATABGAAACGACTATAACCABACATACAACTACCCCCATTTCTGATALA
AGGACGETTATCCARTTCAACAGTCTATOACTRAAGGCCT TR TTRETTGTTATRACAGCOACT ITGATAATATGGTRAT
ATTGABGCTTTCRAORTATTCOCTRATTGRCAACGT CABCTABCAAAATTCRCOTCCBTCOAAGATCATCTRORABAATE
GEAGCCCTGRGTGOGBOAGCOGTTGATTCATCATTCETRTATOATTATITACCAGTTRGATATCRAGGSTTTGERTTATG
ATRAGRCTACTCABTOGACCGTGRATRCACTAGBAGATATETCAATGBCTTATCRLGAATRCACCOATACCATTOACAAG
BARAATTTCTTCATCTCCRBTAAAATTACTGATGRTARCACTTTTOBTTCOATCTATTTGRACCOAGETAGACABCCBAA
COAGTATCOTRABALSGLBRARAAGBLCATOAARAT GACCAAGGARTCOBABTCACAATACTTOCTACATRAAGLTAAAD
ATGAGRCOATCOALGRTGORGOOTTOCALTATTCGACATATOGTGOLCTRACTCOLTTCTTCARTATERAGGATARGTTS
GCLOECOBTTACBATGTACCTATREATTAAGTCOATGCRTEAAATCTEATATTGCAGTLAAACGACTTSATCAACLETAA
CACABBCAAGBTTTBATCCCCELCATATETTCGGCGURACCAACCAGRBATATTTTULGOTAECOGACAGTCEAAARGGETE
THGAAAGACAGTTECTTRRGLTATATATLACTACCTTACTTLTTCCGEATATTCCCCTLOTCOTTTGREGLEAGEAACAG
GUATTCTATATCTTROATOEGACGGGATCTAAGTATATGTATOOGCATCAAGCAATGTGOOCCGERACTROGTERAGAGA
COAGRRTTRCTTTTCOTTGEATICCTCACAGTATTACCAGTRACCTATICAGEBCCGRTCOTEAGGGTTSCCATEACCCAA
CTGGTHLOTACGATCATOGTRATCOOGOLOACCCOATGEACAACATTATCAAGCACATGTACCAGLTGEOLCAARALTTC
COTGTTCTRAATBATBECTACTCOGT COABARACTC TCBAACCTGACCEAGBAGETCTTCTATOCGEET TCCAALGATAL
COCTACAGRAACGEETTTRTGETCTATCCTACGTOATATCAATAUCGATRTBCABBACCTAGSCTOCEACHCEANSAATE
AACCRRTATGGCTCRTCTACCACAACACCAAGCETAGAATTBACTTCAAGTTCASSTGLARGEAGAACGABACTROACTA
ATCTCRCCLTTCRCCACCGECACCAAAGTTCGAAATCTATTCTATCCCTATBACGAGCACACSTTRATTEATGRUOCEET
CRAGGTTRRACTGAACRBATCTAGGRAGCTCAATORCTROCTORCOAAGATRACATTRGARACCTATRAGTTORRNGORT
AGGTCOCCAGTBRACGTTTCACTAAGCCTCRTCCAATEATCAGCEAATTCACTCLDBBLCATRACGTCSCTRTICAETCC
ACGGTBECTOLCAATCTGEATRAAAGCOT GAAGATT GAGCTOTATITCTOCRAABAGATGRACTROGATTCTGTBACCAA
ABCBATTTCCATCARCTCATCTACOBAATUTAAAAAGOTCCODACBUTGOATBARAABALTATAGACTALARGGIAATTE
CAGCAAGCAACACCTCCTRBALTGGRCABCTTOCTARCETCTICATRTGAECTRUCAACCTGACBERASTETATAALGRC
ATCCACCRAGTCABBGTTAABAACGETAGCAGTACTAATOGAAACGUAACAACARACALAGTCHACCARTTCOTOTTENS
TATCAGACAAATCEBATAACCCCATGRTCTTTACATCGGCCAACTATTCOACTARTTTBCTCCACGAGRAATCOAATGGCA
CLCTATTCATCGABCACCACBLAGCTBETRCTGATAAGTGECETTATICCAGCAATT GGARCACCACTTTCTCCRAGT GG
AAGGATTACACAGGTGGTAATOACACTATCACSEGAGTTAGAATOGTCTABAACCAAGAARCAGAGATOIAAGGRACACCA
TETGCGOETCGAGTACTGBAGCARATGGACCGGTAGCAGCBATTACGT TCAGGAGRGCGATOOTRGAGTELATTLGAATE
TROCAGOCCRGTTCOCOCATATETTCTTOAACBACOCTTACAATCAGTACBOATATRACOGTSGTCTTGATAAGGTGOTE
AGGCAGRACTCCAAARACBGACTCTGRAAATATCAGTTCACGGCGGAGTALECGRLTCAAGCOCAGCTOAACATETGGEG
CATGAATCUGGATGGAAAGCCTOATCAAAGCTGEGT GOTEOETBATEOCRATAATEATTODGTICTGEATCGAATACCAC
COTCCTCTOTCTCTACAACCTTOATTAACATCACCOABCATCOOCCTARBCCATATCTAOCTTROAATATCTACATCAAC
GATGCBACCATGAABT TCCARCTCTTCCOTGTYGGHCACCAGAACACECAGATCRCCATATICRTRCTSTTCTGEATCAT
COLTETCATCACCBRTGCAGCATRCATCTACATTTYTCATRAAGTCTTTCTATAASSTCAAGTTCAACCAAATCRRTGTGA
GIGARRAAGCCACATTGATCCOGTTGROCTTGEGOAGAAAGT TCAAGAGGAATCRTRRTEITEATOAGEAAAGEATGAAC
CLCTTGATACGTCTAECCAACAAGTCCAAT TTCCTALAGACCAACACCALTATTGRCAECACTRLTTCTERCAAGCEACT
CATGRTTCTIATCGCGACAATOGAGTATEATATCOAGRAT TGECAGATTAAGATCAABATTORTGETCTTGATETCATEE
COCAGCTTATGGRBANAACTCTCGOACATCAGGACETRATCTEAGT TATTOCOTRTGTORAGEGAGTCAAATACOCAGTE
GRTAARCCOBETBAGOLOATRARTGTCALBATTCTTORCAACTCTTATOAGGTTCAGSBTOCARTACCATRTCTTGAACAA
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Fig. 11
TATCE%CTACGTTCTACTAGACGCCCCTGTGTTCCGCCAGCAATCGAAGTCCGAACCCTATCCAGGCGGTATGGATGACC
TCAACAGTGCTATCTACTACTCTGCCTGGAATCAGTGTATCGCTGAGGCCTGCAAGCGGTTCCCGATTGACCTGTACCAT
ATCAACGATTATGACGGTTCTCTAGCTCGGCTCTACCTTCTTCGCGATACAGTACCGGCTTATCTTTCCCTTCACAACGE
TGAATTGCAGGGTCTCTGGCCAATGCGTACACAGAAAGAAAAGGAGBAGGTGTGCTCCGTCTTTAACCTAGATATTGATA
TTGTCAGACGTTATGTGCAGT TCGGTGAGGTTTTCAACTTGCTGCACTCAGGTGCTAGTTATCTTCGTGTT.CACGCAGCAG
GGTTTCAGTGCCATCGGTGTGTCCAAGAAGTACGGAAAGCGGTGGTACGCCCGTTATCCCATCTTCTGGGGTTTGAGGAA
GGTCGGCAACTTGCCTAACCCTGATCCTTCGGATGT GGGAGAATGGAGTAAGGAAAAGGCTATTGGTAACGCTGACGAGG
TGCATGTGGATCCCGAGCTATGAGGCCGGCAGGGCAGAGGTOAAAGGLCAGGCTGAGGAATGGGCTGGTCTTGATAT CAAC
CCTGACGCTGATCTAATGGTGTTGATTGGTCGTTGGTCCATGCAGAAAGGTGTCGATTTAATCGCCGATGTGATGCCAGE
TGTTCTTGAAGCTCGCCCTAACGTGCAGGTAATCTGTGTTAGACCTGTTATCGATCTTTATGGTAAATTCGCTGCCCTGA
AGTTGEACCACATGATGAAGGTTTACCCTGEACGTGTGTTCTCGAGACCTGAATTCACCGCTCTTCCGCCTTATATCTTC
TCTGGTGCTGAATTCGCGCTTATTCCTTCTOGTGACGAGCCCTTTGGTCTAGTCGCAGTCGAGTTCGGCCATAAGGGAGE
CTTGGGTATCCGTGCCCATGTCGGTGRTCTCGGTCAGATGCCTGGATGGTGGTATAAGGTCGAATCTACTGCGACATCTC
ATCTTCTGTACCAGTTCAAGCTTGCCATCGACGCCGCACTTAACTCGAAACAAGAGACCAGAGCCATGATGCGTGCCCGT
TGTGCTAAAGAGGGATTGGCCGTCGCGCAATGRGTCGAGGACTTGGAAATCCTGCAAAGCACGGGAATCCAAGTACAGAA
GAAGGAATTGOTGAAGCACAAGGGTCGTGCATTCACTCGGAGTGGAAGGACTAGTCCTAGTGGGCTTATGACTCAACCTG
CGAGCCCTCTCGGGACCGCAGBAATGCAAACTCCTCTTGCTCATTCTAGGGAAAGCAGCTACTCGAACCTCAACGGTCTA
AGTGAATACGTTACCCAGCCAAAGACCAGCTACAGCAGAGATCCCAGCCCTAGCGGCACGGAGAAGCCGAAATCAGGACT
TCAGCGACAGCTTTCCCTTGRTGTTCGCTCTGGAGCTGGTCATCAGAGCCGTCGTGGTCGCGETCGCCAGCATGACAGCA
TGCCAGAACACGAAGACAGCCAGGAAGCTCACGGTGGCGCCATTACTGATGTTGAGGAAGAAAGCAGTGACGACGACATT
GTCAACCATTACGCGGATGACGAGTATAGTCTTACAGCTGCCCAAGTCGAAGAAGGCCGTAGGTTACAGGCCGGCCAGCA
AGAGGCTGGTGTGCGCATGCCGTTGAGTGCAGGTGGTAGACGCTACAGCGAAGACTCGTTGCATGCGAGAAATGTCCAGE
CTCGTTCGAGTGCCGGAAGAGCCGCAGCGGCTTCCCAGAGTCTGCTTCCTCCCCCTAGGCTCLTCGATCCCGGCAGTCGT
CTCAGTAGCGCATCCGTTCTCTCACTTGACTCCGTTGTCGGTGGCAAGAAGGACT TCAAGCTGCAARAGGT TGATCCATT
CTTCACTGATAGCACCGGCGAGTATTACAAGATCTTTGATAAGAAGCTTGATGAACTCAATGGATCBAACTCGGAGTCGC
AACTGTGTATGGAAGAATACTTGATCAAGAGTGAAAAGGAATGGTTGGAGAAGTTGCGTGACGGTAGAGTTGGTCGCAGT
AAATCGCCAACTCCCTCAGTCTATCGTGATAAGCACGGCGLTTCCCETATCGGGTCGTTCTACGATGATAACGGCTCCCE
TATGAGTGGTAGGGATGECCCTCACTCCAATGACAGTGAAGACGACGAGTTCCTCCTCGGAAAGGAGTATGTECCTCCCA
CCGGTGTCAAGAAGTGGATGCAGATTCGCATCGGTGACTGGCCTATCTACTCCTTGTTCCTCGCTTTAGGCCAAATCATT
GGTGCCAACTCGTACCAGATCACATTGCTCACGGGCGAAGTCGGTCAAAGTGCGGAGAAAGTGTACGGAATTGCAACCAC
GTATTTGATCAGGTCTATTCTCTGGTGGCTTGTGTTGCGCTACTTCAAATCCATCGTLTGTCTATCTGCGCCATGGTTCT
TGTACGGTATCGCCTTCATCTTCATTGGATCCGCCCATTTTGAGAGCAACTCTTTCACTCGGGGATGGATTCAAAATETC
GGTAGTGGGTTCTACGCCGCGRCCTCGTCTAGTGGTTCTTTCTTCTTCGCGCTAAACTTCAGTGATGAAGGTGGTGCACE
TGTGGAAACATGGATCTTGCGTGGATGTGTCATTCAGGGTATGGAGTGCGCCTATGTTATTGGTGTCTGGTAGTGGGATT
CAACCCTGTCACAGGCACAAAGTGAGGGTCTCTTGACTCCTACAAACAATATCTCCAATTCTTGGAAGATTAGGTAGGTT
ATATTGATCTCTTTGGTTAATTTCACTAGCTAACTAATACTTTCACAGTGCCATCTGTTACCCCATTGCCGCGGCCCTTT
TCGGAATTGGTTTGCTCTTGACATTCGGCCTGCCCAACTATTACCGTCAAACCCCTGGCAAGGTCGCTTCCTTCTACAAA
TCCGTGTTCCATCGTAAGATCGTCCTCTGGAACTTTGTCACGGTCATCCTTCAGAACTTCTTECTCAGCGCCGCCTACGG
CCGCAACTGGCAGTGTAAGTTGAGCCETGTATAAGGGTTTCCATCGATATCAGAGCAAAGTAACTGTGTCTCTTTGCAGTC
CTCTGGACATCCCACCAGGCACATCAGTGGCAAATCGTCATCCTCTGTGTTGTTTTCTACGGCTTCGTATGGGCAGRCTT
CCTATTGGTCRTCAGTCGCTACTTCAAATCACACAGGTGETTCCTCCECGTGTTCACCTGTGACCTCGGAGCTCCCOGCT
GGGCACAAATCTGGTGGGATATGTCTGACATTGGCTACTACCTCCCTTGGGTGACAGRAGGATATACCGGCGGCACACTE
GTCTCCGGAAGTGTCTGGCTCTGGCTCGGCGTGCTGGAGTCGATCCAGGGTCTCGGCTTCGGTATCATCCTCTTGCAAAC
CCIGACTCGCAIGCACAIGCI LT ICIGICITIGITIGIIGICAAGICCIIGGIICTAICGCIACGAI CTGCGCGAGAGLC
TGRGOCOTAATAATATGGGCCCAGRAGOGATTTCACGTRATCCTACCTTTGRTAAGARTGOGATTGORAATGGGTAATTE
TGGGTTGCTCTATTTTATCAGTTGTTGGTCTGGTAAGTTATTCACATCTTATGAACTTTGTTATATACAACGATCGCTAA
CGTGTGATGATTACAGTGCCGGTTACATCCTCTTCT TCCGRAAAGAACAGCTGTCAAAGCCTTAAGBGCCATGCTTAACT
GTGTGGTGTTTGTTATGATTACTACCGTGAATGTATACATAGTCCAGCTCTCTGGACGTTACTGTCTATCTTAATATAAT
CCTTTGTATATAGATGAGCATAATCTGAACATATTCAGATC
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Fig. 12
PUTATIVE AMINO AGID SEQUENGE OF Aspergillus oryzae AgsC  (Genbank accession No. AOR 1 1350024)

MFLTYMORSAILILSLLSATALSHPYTESLYDYNLNENKTAEAPIDYWGEWPDHEYHPSPDNWRFPIYTIFLDRIANGDP
KNOD INGTAFEHVVGSNGMRHGGDLYGLIDTLDY IRGMGFKGIYFAGTYLMNLPWAYDGYSPVOTTLLDMHHGTLEDWRR
TITEIHKRDMYVIVDNTLATMSNL IGFKGHLNDSADFRADEYEVQW I SDROYADFKFGNEYNETCNFPKFUNETGYPLTS
GGVEELKGCYNSDFDQFGELEAFGNFPDWKRQLTKFASVQDRLREWHKP IRDVITKHSGIQIASLDIDGFRFOKAVATTL
EPLSEITAVYRECAKKYGKHNFFLPGEITSGNTFGSLYLGRGRGPDQGPESADAGYKLKNSSDGYFLRDDGYQALDSAAF
HYTIYRSMTRFLGMDGNLVAGFDLPTOF [EANNGMLYSNDFLNAYTGEVDPRHMF GYSHQDNFRWPATVNGTEKYLLGLY
IVILELPGIPLILWGEEQANYVFESTASNYLFGROPMTYGTANNTHGOMTLNTSKFYDFPNEKGLHGCED I TVTYDORNP
AHPLENIMKRMFE IREQYPYANDGFYLQTLSQLTKDVYLPGSTDTPTVTGLWSVLRSYFPGVOKEASKNSGNLWLKDTAL
LSPFKSGTKLKNLFYPYDELTLEDGPGE IAVHNSTESYGCIRSMKLLPWEYRAYIEAENFVEPGPTVTEFVPGHDARLLS
TODSGATVDIOLGYSKEMDCDKIADATSLNSTTVKGYTASLDTSSVSCNKI SPRYSSDNFVGEVPTVHTWSAKLKNYHHG
THQLTVKNVETTSGYHTOAVDAFLFRYGSGNNPLLSPLSNYSTSLYQKSDNGSFY IQHDAAGADKFRYSTDF GLNWSNWT
TYTGONTLVDFPEWTGTDAQKWKGTHIRYQYFSRLTGSSDY [QEGDHGWEKGYARRFPNLFWNGPFNQYGYDAGLDNKMR
YDTKDHRWKYDFVYEWPATGUMSVWGNLKDGRPDYTEVYGDYDNSSYVAKLPPSYLSSNVINITKLPPFPHLGWTITLND
ANLRYEMLPYVGSGWAQLVLYILLWVLPILMGFAGIF IFIRTFYRVKLNTDGDVAKEDKLPLLFURRVREKF SGDDESDKS
ISDKDIPTDIATAGAPEQRRTVLIATHEYNIEDWKVKVKIGGLGVMAQLMSQHLKHONL IWVVPCVGDIEYPGDTPSEPF
VVTILDKPYF INVOYHIVDNITYVYLLDAPYFRQQTKALPYPPRMDDLDSAIYYSAUNQCIAETIKRFPSIDLYHINDFHG
CLAPLYLLPTRTIPVCLSLHNAEFQGLWPLRNPQEKKEVCSVENLP TETATKYSQFGNVFNLLHTGASYVRFYQRGFGAV
GYSKKYGKRSWARYP IFWSLEKIGSLPNPDPSDTGDMTNNADAEVPIQSYEER INDKLQAGKWAGLNEDRDADLLVFVGR
WSKOKGVDLIADVMPAILSARPHVOLICYGP IVDLYGRLAATKLER IMEMFPGRVFSKPEFTVLPPYVFSGADFALIPSR
DEPFGLVAVEFGRKGALGIGSRIGGLGOMPGWWYTVESDATRHLLHQLKTAIKQALDSSQDAREEMRANSVRAHFPVLEW
[QKLEALQRTATQTHHTKNKNTVTGPMPESQNYWETQSVRMSTLGLPGPTASVTEGLDTPPGRLLTPGASRFAELGLEGA
DGMRNSSLGRKLSLGRRSGPGADRKRPGKSPPRESQILGEDLEGENTDAEEEGTTTPQVNY ISPEEAMAAVNNTLGTAD]
GMAHTNNSTHSLAGPQGSTYMSYPGSPNNMSRASSPMPGTPGLPQYPFQFALGSGGNTPFTHSRNY SMLSLPSVVADHNG
PVFELQKVDPTFTDSTRHFTRRFEEILNNLNKKNSMTDCCIETYLMKSERKFYDMYNDAQLKKQPDDRAVSDSNSDTADN
RASYATVTGGSDSNDPDEIDLWLSRLGYKRPIALQRFMRRRLGKWPYYALFLGLGQITATNSAGMTLLVGQVGETATKLY
TIATIVCISSICWWLLFYRFPSVIVLTLPWF I YCMAF I T IGVSPFALTSLGRAWAGNVAAGYYSAASSSGSLFFALNFGD
QGAVFIKDWMFRASLIQGIQALYTVALWYWSSKVTEAEVGGVSTAALSSWRLTAVVMPIAAVCFIVGVLLALGLPKYYRG
SPGRILFFYTSLFRRRIVLWFFFMYIVONWFLSAAF GRNWSFLWSSQHAKAWEYVILVIFFFVVLWVIILTIFRALSKEH
SWILPVFGLSLGAPRWAQTWWGTSNIGYYLPWAGSLTSGALVSRCVWLWLGVLDETQOVGLGMILLGTLTRVHVCFVLLA
AQALGSTATICARGFAPNKLGPAGISPNVGTSLDTVGNAWFWIALFFOLLASWGFLLFYRREGLNRP



Fig. 13

BASZ SEGUENCE OF NUCLEIC AGID MOLECULE OF Aspergllus oryzac agsC{ienbank accession No. AR _1_13560024;

ATGTTCCTCACGRTGATECAGCRCTCAGCEATOETTATCCTGICATTACTRAGCGLTACCGCCTTAAGC TRGCCATACAL
TEAGTCECTOATTRACTATAACCTGAATSARAATAARACLACLOAARLCOCLGATTBATTATTARGGARARTGAOCRDATE
ATGAATATCACGEETCRRCCOATAAGTORCA0TTICOGATOTATACCATLTTTTTGRACCECATCGCTAALGGTGACCCE
AAGAATGATGATATOARTGRCACCOGOTTTODAGCATGTGATTOGETOGARTCAAATGOGCCACGOOGGCRATTTGRTTAS
TCTAATTRATACGCTGOAT TATATTAGRGACATEGGTTTLAALETRTATTRAGCCRATTATAATCCGATLTTAETALTTA
GIOTRRTAGRARAT TTACTTCROTGEAACGTALTTRATGAACTT TCRGTBOACCTACGATRACTACTCALCGRTTOATAL
GACTTTGETCRACATGOAGCATGECACACTLGAGGATTORAGACHEACCATOACTEAGATCOALAAACGAGATATRTATE
TOATEOTGGATAATACACTGGCAACG TARCTACATATLOOAGETGTCTCACATCAACACTGUTTGAGRAGTATATGLAGA
ATHAGCAACCTTAT TBGTTTCAMAGEAGATOTCRACHAT I CAGCOBAT VT TCEARCAGATGAA TATGAABTGLAGT GBAT
GCICABATABACAGTACACHEACTTCARATTCOGAAATOAGTACAACCAGAGCTOCAACTTCOCBARBT TTTGRAATBAGA
CTASETATCCATTGACATCAGRTRGT ST TLABBAGCTRAAAGRGTRCTATAATAGCBATTTCAATCAATTTGGAGAGCTR
GABGCETTOGATAACTTTOCAGALTRBAAGLAGLAGITTACCAAGTTOR0CTORATECAAGATBTCTARRTHAAT BBCA
CAABECTATTOOTBATOTCATCACTAAGCATTCTTROATTCAGATCGLTARTCTAGATATCOATRGTTTO0GTTICRATA
AARCOETTCAGACAACCCTLAAGCCCOTAAGTRARATAALCOOCATETACCATGAGTATACRARGAAATATOGCAAGCAT
ARCTTTTTCCTTELCEATGABATCACATCAGRARATACLTTTROCABTCITTACCT TGEACGCERTCGTAGGCAGATCA
GOAGCCTBAATOTRCAGATROTGGTETTAAGTTEAASAATAGTTCEGACECATATITTCTCAGAGACGATBGATACTAGE
CBTTGEALTCAROCOGATITCACTAGACGATSTACCATTCARIBACTORTITTCCTGBGAATAGATGRTAATCT AGT BGCY
GECTTTGACTTGOUTARTBATTTTATGEAGRGCTAGAATGEGATOLTCGTCAGCAADGAGTTCOTCAATACATACALGRG
TGAAGTAGACCCRAGOCACATET TTGRTGTCTCAAACCABRALAADTTTCOUTGUCOAGCAATLOT AMATRGCACC HAGA
MTATCTTCTAGRTCTITATATCOICACCTIBRAGCICCCTROAATTCCTCTHATCUTATREGR0OAACARCAGRCRATE
TATATITTTGRATCTACTGLTTOTAACTACTETTOOGELABCABCCAATBACETATCAGACGECATRGTBGACACATEE
ATOCATGACTTTGAATACATOCAAATTCTACGATTTOGE T ARTCABAAGBRALTACACGROTGLGAGRATATCACCHTTA
COTATOATCAGCEOAATCCGOLACACCOTCTROECAATATCATOAAGCOCATOT T DOARATTOLOGAGCALTATCOGATA
GEAAATBATRAGTTTTATEY TCAAACBCT HICTCABLTHACAAAGEATGIOTACCTTCCTGE TTLAACOGACACELDGAC
TETRACTBETLTATRATORGTTCTGEGEABCTACTTOLOARRLETCCABAAGGAGRUAAGCAAGAACAGT CAGAACTTTY
BECTTGTATATCATARTACTAACASAACTRAAACCTACBETRATOACTECAAAMAGAMARATARGGCLTTACTATCRGCT
TTCAAGTCOBRAACTAABGTBAAGARTOTCITETATLCS TACBATOAGC TCACT T TAGAAGATGRTCCARDCGAAATCGE
ABTOCACAATAGLAGTOAGAGCTATOGATRCATCLECAGTATRAAATTRTTCCATAGAAATALCOTACOTACATABAGE
COOAGAACTTUGTTOAGCOCRELCCTACTRTTACTGAGT TG TILETRRUCAGRACGCCLRATIGTTGTCTACGRATGAL
AGTRGCCAAACTETCRACATOCAGCTCABATATTCARAAGAGR TOBACTATOACAABATCACORATGCCATCTOTTTGAA
CTOAACGACAGTGAAGGGABTTACAGCTTCOGTTRAGACATCTAGUGTGTCTTGCAACAAAATSTCOGCARGRACAAGTA
GEGATAAGTTTATTGEAGAGET TCCAACCETTTRRACATEATCTACCAABCTRAAARATATCOACCACASAATOCATCAG
CTSACAGTTAAGAACGTTTCCACBACETOTOGART TCATAGCCATILGRTTBACCAGTTCTTATTCCOTATCGBAARTCA
ARBCAATOCCCTTTTATCUCCACTGTCCAATTATTOCASCAGTCTTGTOUAGARATOCGACAASGUOAGLTTUTATATEE
AGCATGACRCCACTGETGCT BATAMTTTCBLTACTCRACTGATTTTBRTCT TAACTGGTCCAALTGBACAAGGTATACE
GETAACAAGACCOTABTLGACTTCLOAGAGTRBACCHRAADACAGGCTCAGAAGT GRAAGGRAACTCATATTCRCGTACA
GTACTTTTCAAGECTCACCBGOAGTAGTRATTACAT TCABRARGATGATCATGBOTEGGAAMAAGOTGTTACTCGAAGAT
TTCCTARGCTCTTTTGGAACGLTCOGTTOAATCAATATGAT TACGATAORGGACT AOATAACAAGATGAGATAGGATAGE
ARGBATCATCATTGEARGTACGATTT TETOTACGAG TGECOGRCOATTEGACAAATOAGTATC TREGEAATATTAAAGGA
TRARCBECCOBACGT TACABAGGTGTATEETRATETCOALAACTCATCTOTAGT TCAGAAACTTCCTCOBTCTTACCTAT
COTCOAACBTAATCAATATCACRAAGCTBCLTCCAT ICCCACACCTCOBLTRBACCATCACGC TCAATAACGCCAACTTG
AGATATBAGATGETTCCGETLGGATCTGEATHORCCCAGCTCOTAETATACATTCYTCTCTGARTGOTTOCAATTCTCAT
GRAATTTRCTABTATCTTCATCYTCATCAGOACATTCTACLETGTTARACTOAAT ACCGATGHCOATGTGRCCARAGAAG
ATARGETACCOCTCCTATTTTAO0GRAGEE TOAGAGAARATT TCTUCBGUCACEALBAGTCGOATAAGT CRATATCAGAT
AAGGATATACCGACAGACATTECTATCACGBRABCOCCTRARCAACETCETACAGTATTGATCRCCACCATRRAATACAA
CATOGAABACTRGAAGSTCAAGHTCAAGATOGGOGE TCTAGSLGTCATGOCACAACTCATGTCTCAGCATCTGAAGCATE
ARAAETTRATOTRGETIATTCOTTGOBTTOATEACATTBARTATOLTCAGGACACALCATCCEAGGCTTTROTRETOACT
ATCCTGRACAAGOCATATT T TATCAATATGOAATATCATATABT TBATARCATCAGCTATGTOLTGOTOBACGGTCOAGT
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Fig. 14
TTTé%ECCAACAGACCAAAGCAGAGCCATATCCTCCTCGCATGGATGATCTTGACAGTGCAATCTACTATTCGGGATGGA
ACCAATGTATCGCAGAGACGATCAAACGATTCCCGTCAATCGATCTCTATCATATCAACGATTTGCATGGTTGTTTAGCA
GCACTGTATTTGCTTCCCAGGCGTACCATCCCGGTGTGCCTGTGCTTACATAATGCTEGAATTCCAGGGTCTTTGGCCCET
GAGAAACCCCCAGGAAAAGAAGGAAGTCTGTTCGGTCTTCAACCTTCCCATCGAAACTGCAACCAAGTACAGTCAATTTG
GAAACGTCTTCAACCTTGTTCAGACTGGTGCGAGCTATGTGCGATTCTACCAACGCGETTTCGGCGCAGTAGGTGTGTGT
AARAAGTATGGAAAGCGCTCATGGGGTAGATAGCCGATTTTCTGGAGTCTTGAAAAGATTGGCAGTCTTCGAAAGGCAGA
GGCCTGCEGACACAGGGGAGATGACAAATAACGGAGACGCCGAGGTTCCAATCCAGTCCTACGAAGAACGAATGAATGATA
AGCTACAGGCCCAGAAGTGGGCTGATTTGAATGAAGATCGTGATGCTGACCTACTTGTGTTCGTCGGGCGATGATCGAAG
GAGAAGGGAGTGGATTTGATTGCGAGATGTCATGCCAGCGATATTATCCGCCAGACCCCACGTGCAATTGATCTGGGTTEE
ACCTATCGTTGATCTGTATGGTAGAGTGECTGCTAGAAAGCTAGAGGGCATCGATGGAAATGTTGCCTGGTGACATCTTCT
GTAAGCCAGAGTTCACCGTTTTGCCTCCATACGTATTTTCTGGTGCCGAGTTCGCTCTGATTCCCTCCAGAGAGGAACCA
TTTGGGTTAGTCGCTGTAGAGTTCGGCCGTAAGGGTGCACTGGGAATCGGTTCTCGCATTGGAGGT TTAGGCCAGATGGE
AGGTTGGTGGTACACCGTGGAATCCGACGCAACCCGCCATCTTCTGCATCAGTTGAAGACCGCTATCAAACRAGCGTTGE
ACTCATCACAGGACGCTCGTGAGGAGATGCGCGCCAATTCCGTCAGGCAACATTTCCCCGTTCTTGAATGGATTCAGAAA
CTCGAAGCCTTGCAACGAACAGGGATCCAAATGCATCAGACCAAGAACAAGAACACCGTGACAGGCCCGATGGCAGAGTC
GCAGAACTATTGGGAGACTCAAAGCGTACGAATGTCTACGCTGGGCCTTCCAGGACCTACCCAGTCGGTGACAGAGGGTT
TGGATACAGCGCCAGGAAGGCTTTTGACGCCCGGCCAGTCTCGATTTACAGAATTGCAATTGGAGGGAGCTGATGGCAAC
AGGAACAGCAGCCTGGGTCGCAAACTCTCGCTCGGTCRGCGATCTGGACCTGGTCAGGACAGAAAACGTCCCGGCAAGAG
GGCBCCGCGCGABGAGCCAGATCCTAGGAGAGGATTTGGAAGGTGAGAACACGBATGCCGAAGAAGAGGGCACGAGTACES
GGCAGGTGAAGTATATTTCACCTGAAGAAGCTATGGCTGCAGTTAACAAGACTTTGGEAACTCAAGATATGGGAATGGCA
GAGACGAACAATAGTACTCAGTCGCTCGCTGGTCCTCAAGGATCTACTTACATGTCCGTGCCAGGCTCACCAAACAACAT
GTCACGGGCCTCCTCTCCAATGCCAGGAACCCCGGGGCTGCCCCAATAGGCATTCCAGTTCGCATTGGGTTCTGGCGGAA
ATACTCCTTTCACTCACTCCCGCAATGTGTCCATGCTTTCCTTGCCTTCAGTCGTGGCGGACCACAACCAGCCRGTTTTT
GAGCTGCAAAAGGTTGATCCGACCTT TACAGACAGCACACGCCACTTCACGCBACGCTTCGAAGAGATTCTCAACAACCT
GAACAAGAAGAACTCGATGACAGACTGCTGTATCGAGACGTACCTAATGAAGAGCGAGCGTAAATTCTACGACATGTACA
ACGATGCACAATTAAAGAAACAGCCCGATGATCGTGCAGTGTCTGATTCGAATTCAGACACTCAAGATAACCGCGCCTCG
TAGGCCACTGTGACTGGAGGTTGGGACTCGAATGATCCGGATGAGATTGATTTATGGCTCTCTCGAGTGGGGTATAAAGG
ACCGATTGCTATTCAAAGATTCATGAGAAGGCGTCTTGGCAAATGGCCTGTCTACGCTCTATTCCTGGGTCTTGGACAAA
TGATCGCGACCAAGTCCGCTCAAATGAGCCTGTTGGTCGGTCAGGTAGGAGAAACAGCAACCAAGT TGTACATTATCGGE
ACGATGTACTGCATTTCCTCTATCTGTTGGTGGCTGCTCTTCTATCGATTCCCGTCAGTAATCGTGGTCAGTETCECGTE
GTTCATTTACTGCATGGCATTTATCATCATTGGCGTCTCTCCATTCGCTCTCACATCTCTCGGTCGAGCCTGGGCCCAGA
AGGTCGCTGCAGGTGTGTATTCGGCCGCATCATCTAGCGGCTCGTTATTCTTCGECCTCAAGTTGGGTGATCAGGGTGCE
GTTGCTATAAAGGATTGGATGTTCCGCGCAAGTCTCATCCAGGGAATCCAGCAGCTGTACAGCGTCGCCTTATGGTACTG
GAGCTCGAAGGTGACCGAAGCAGAGGTGGGAGGCGTGTCCACCGCGGCTCTAAGCTCATGGAGAGTCACAGCTGTGGTEA
TGGCCATCGCCGCAGTATGTTTCATAGTCGGCGTGCTTCTCGCGCTCGGCCTACCAAAATACTACCGCCAATCCCCCGGT
AGGATCCTCTTCTTCTACACATCCCTCTTCCGCCGCCGTATTGTCCTCTGGTTCTTCTTCATGGTAATAGTCCAGAACTG
GTTCCTCTGCACAGGATTTGATCGCAATTGGTCATTCCTCTGATCOTCCCAACACGCTAAGGCATGGAAGGTGETCATCG
TAGTCATCTTTTTCTTCGTCGTCCTCTGGGTAATCATCCTCATCATATTCCGCGCCCTATCCAAGGAACACAGCTGGATT
GTACCCGTATTTGGTCTGAGTCTCGGCGCACCGCGCTGGGCCCAAACATGGTGGGGAACGTCCAACATAGGCTAGTACET
GCCATGGGCGGGAAGTCTGACATCCGGTGCCCTCGTGTCGAGATGCGTCTGGCTCTGECTCGGTGTGCTTGACGAAATCC
AGCAAGTCGGCCTGGGTATGATCCTCCTACAGACACTGACCAGAGTCCACGTGTGCTTCGTTCTGT TGGCCGCACAGGCT
GTCGGATCCATCGCTACGATCTGCGCOCETGRATTCRCGCCGAATAAGGTCGRGCGCECGRGAATCTCGCCGAAGGTGEG
AACGTGTCTAGATAGAGTTGGAAATGCGTGGTTCTGGATCGCGCTCTTCTTCCAGCTTCTGGCTAGGTAAGGCTTCTGTA
TTCCCGGCTTCAATGGATTCAATACTAATGTGGTTCATAGTTGGGGCTTCCTTTTGTTCTATCGTCGTGAGCAGCTTAAT
AGGCCTTAA
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Fig. 15
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus nidulans AgsA  {Genbank accession No. ANLBBE)

MRWRPLNPLLPLLAATAAGWPYEESLYDYNLNVNKNAATPADYYAPEWRNHTYMPSPENWRFPFYTLFLDRFVYNGDPTHD
NINGTVYEHDLNSNGMRRGGDAGGLVDTLDYLOGMGIKGIYLAGT ILMNOPWGADGYSILDTTLLDQHFGTIQTWRNALT
ETHKRGMYVLFDNT JATMGDL ] GFKGYLNVSAPFSVKEHEAVWKSDRRYVDFDFGNTYNGTCEYPRFWNETGWPYDKDVR
DELQGCYSSDFDOYGDREAFGYYPDWORGLAKFASVADRLREWNPSVRERL IRHSCMI IKALDIDGFRYDKATQATYDAL
GDMSSAYRETITGGNNFGSTYLGRGROPNOYPDSAMD SHAMNNESDHGYFLREDGLAALDSAAFHYSTYRSLTRFLGLDGN
LAAGYDTPIDWTDARNVMYMTMOM INANTGKF DPRHMFGATNGDVERWPATKOGTERQLLAMF I TTLHLPGIPILLWGEE
QGFYILDATADNYVYGRQAMSPATAWK THGCFQLTADQYHNWP I SKGREGCHDETVTYDHRDPSHPLRNT TKHMYQLRAD
YOVLNDGYSYOKLSNATROIFYPGSNGTATETGMWSVLRDSVYKIGELHNEQPVWLVYONDNKTVEYNFDCSDNDTALTS
PEATKTTVVNLFYPHDEYDLKDGPKKLHLNGSAEFNGCLDSMTLKPFEFKAFVPKERFYKPRPMITKI TPGHDQP T 1 SKY
VASEAEDLDLSIYFSAEMDCDSVTKATKVASTTEVNKTALIDKDSVKCRRIDPNETRWTAGLPSYWAWSSKLTGVYNGIH
RLTVINATSEVGGSTQAVDHFLIRIGOIDNPMYFTTANYSTDLLHQHENGTLY IRHKAAGADKYRY STNWGSSFSNWREY
KGGDEF IEEQPWSGTKKOKWNGKHVRVEYWSKLTGSSSYVAEGDYDTKHORRFPHLFFNGPYNQYGYDAGLONEVKGDSD
GYWKYRLRAEFPAQGOFNVHGMNPDGKPDASFVFGDLDSDGYLDRMPPSSLNTLS INVTDRPPSSYLSWNIWVDDGTHS]
QFQPTGSRT IOMVVYFLLWFVPLVTALGCVYAFMKSFYQVKFNQIGISOKRSLFGF SVGRKPSLNPLTRLANKSGFLAST
PVFGTGSSRRRSVLTATMEYDIEDWGIRIKI GALGVMAGLNGKNLGHADL TWVVPCAGDVDYPEDOPAEPMFVTVLENTY
EVKVOYHVLNNITYVLLDAPVFRQQSKAEPYPARMDDLDSATYYSAWNOCIAETIKRFPIDLYHINDYHGSTAPLYLLPQ
TIPVCLSLHNAEFQGLWPMRTGKERDEVCSVFN [DVDVARRYYQFGEVFNMLHAGASYLRVHQGGF GAVGVSRKYGKRSY
ARYPIFWGLKKVGNLPNPDPSDTAEWNKELPKESE I QVDONYEASRAELKRGAQEWAGLEGNPNADLMYFVGRWSHAKG]
DLIADVMPAVLEAHPNVQLICVGPYVIDLYGKFAALKLDRMMOLYPGRVF SKPEFTALPPYIFSGAEFAL IPSRDEPFGLY
AVEFGRKGALGIGARVGGLGOMPGWWYNVESTTTAHLLHOFKLAIGCALNSKPOYRARMRARSAKQRFPVAQWVEDLEIL
QSTANRIHSKGLAKASVAPYNSGSNTPLGMMTPPIASTGTYTPTGIQTPPLAHSRSGSYSNINRLSAYGPGARNTIIYSR
DPSPGGEDQAPRSGIRGLSLGVRAGPGHLMRRGRRRLRRNSHAGTDENASYSMTEESSDDD I IPSFYGEEEYTLTPEDAEE
YRRADMTPQGEGNHGSVRDFFTRRHSSGSSILSRSVLSPASSTTFDGDETFVPPAPPFAEPGNRLSSASYLSVDSVVGEK
KDYKLOKVDPTETOSTGEFYKVFERKLEKLNGSNS I SGLGCIEEYLEKSEKKWFDRFRDARLGRKASPSSSIFRTKFEGSS
PMALVSNDEYGSRASGSEPRMRPDEFCLEGNDYVPPSGLKKWMOVRIFDWPIYSFILGLGOT TAANSYQITLLTGEVGARP
EKLYGIATVYLVSSIVWUWFLFRFCKSVVVLSLPWLFYGFAFVLIGVAHYEGDSFARAWIQNVBAGYYAAASASGSLFFAL
NFGDENGAPVKNWVWRAGT TQGTQAAY I TGLWYNGTSISQAVTRGYPDVQAHITETWRMTTICHP TAVFLIWVLGILVFFG
LPNYYRQTPGKYPSFYOSVCRRKI ILWNFVVVILANFFLSAPYGRNWSFLWSSVHAEPWHIGLLYVAFFGVAWVLILCIF
ARLSKSHSWILPVYFACGLGAPRWAQIWHGVSGNGLFLPWAGSY TTGALVSRSLWLWLGILDSLGGLGFGMILLATLTRMH
TCFTLLASQVLGSIATICARAFAPNNIGPGPISPDITDGAGAVANAWFWIALFFQLLICSFPIDYNS



Fig. 16

BASE SEQUENCE OF NUGLEIC ACID MOLECULE OF Aspergllus riculans agsA  {Genbank accessiocn Heo. ARBBEE)
ATGAGETREAGROGT T TAAAGGRRTTACTICCARTRCTTACAGCAANCANAGGARGLTRGLLCTACRAAGAGTOAT TAGT
TEATTATAATCTCAACGTRAACAAAAAGEE TGECACCCCAGCAGAT TAT TACGCACCRGAAT GEAGBARCCAGACATATA
TH0CATCAECABAGAACTABAGATTTCEAT TCTACACCCTAT TTCTACACAGAT TCATCARCOACGACCETACTARCEAT
AATATTAACEBAACT GTCTATGAACATEATTTBAACTCCAACCAGAT BOBACACRECGET GATACACAAGGCCTOGTAGA
CACAGTCGACTACETTCAAGAAATOGGAATCARGETCTRATTTTTETTTICATCTCAGCTTEAGCETTCRCTARCEAGAT
GTTATTTAGGRGATCTAGCTCACGARTAC TATTCTCATAAATCAACCCTREGGCECABACARTTATTEGATTTTGRACAS
TACAETBOTROATCACCALTTCABAACEATOOARACCTAGARARATACATCACRBAGATTCACAABCATGOGATOTACE
TCTTATTCOACAACACTATCGLTAGGTGAGTCTGCTGGT T TTCCAAGTCARATGCOOGAATECTAACTACACCLAAGOAT
GOGCGATTTEATORGATTCAASGETTATT TGAAGAT TAGCBCCOCETTCTCTGT CAAAGAGCACBARGCTGTTTGBAAGT
CTOACCATCRCTACTCAATTT TGAT TTTE0ARACACCTACAATCAGACCTOCOATACCCTUAATTCTAOAACGAGACT
GOGTAROCCETTOAT AAABACET TCATBATGABCTACAAGETTAETATAGTAGT GATTTCRATC AT AGBGTAACAGEAA
AGCTTTCRGTOTATATCCABACTGACABCBACABET BGCCAAGTTTGCATCAGTCABGATCATCT CUGTGAATEGAACT
CARDBETTCOCAGAGAGTAATCAGACAT TCCTRCATGAT TATCARAGLTCTTGACATTBAGGGATTTOBCTATGACARA
GCOACECAGECCACABTOGACGECCT TAGABACATATCOAGTECTTATCETAAGTATBCCCRTGAGETCABTARRRAGAA
CTTTTTCETCOCAGTGAGATTACTAGTEBARACAR TTTCRBCTERATCTATCT COBACAAGTAAGACAGTOCAACCAAT
ACOOABACTCTRCTATGOAT TOTATBACEATRAACAACGART COBATCACCAATATTTTCTTEGTGAAGATORTTTACAG
GOANTOGATARGGET ARG TTCCARTALTCAATOTATGOAT CLOTOACCLAGTTOL T TAGECTORACRRAAATCTTGOTEE
TEGTTACAATACBGCEATTGAC T BOACAGATOOCTGRAATAT AATGRTOATRACCAATBACATOAT ARACGCGAATAGER
TABATTTGACCCBGBACACATAT TTGAT GCCACARCCABBATGT TTTTCOTTRECCAGCCAT CANACAGGATATCGA
CROCAACTCCTGREAATGTTCATTACAACACTTCACCTOCCRARTAT TCCARTAT TATTGTOGGETEAMGAGTAAGETTT
CTATATCTTOBACGCCACTGEAGACAACT ATGTCTACGGECRCCAGREEATOTCACEAGECACAGC T TRGAARACTCATE
BATAOTTCCAATTGACAGCAGAT CAGTACCACAACT BOC TATCAGCAANGBACRTBAAGEOTOTCATRACBABACAGTA
ACBTATGACCAGCBCCAGTCGTETCATCCECTOEGARATATCATCAAACATATGT ACCAGTT GOBACAAGAT THCCAGGT
TTIGAACHACGGATAT TCTGTCCAGAAACTCTOCAATCAAACCCGOTABATTTTGTATCEABECTCBAACOBAACERCTA
COBAGACCOEAATGTGATCTGTCTTACRABACTCAG TTTACARGATCCAGGARE TACACAACHAGEAACERATTTAOETT
T ATACCAGAATOAGAACAAGACGOT BBAATACAATTTTAACTGOARTBATAAT BACACGRCGT TRATATECEECTTTRG
CACTARMCCACHOT THTCAATETETTTTACCCOCA TRACOARTATOACT TAAAGACOBTEOARGABETACATETTA
ATGHCTCAGCGGAGT 1CAATGGATGOET T GATAGCATEACECTOAAGCCT TTCOAATTCARGGCT TTEATTCCRANAGAG
COATTTETGAAGUCT AGACTCATEAT TACCAARATACACTAGGACACEACCAACRATCATTTO0AARBTCRTBACGAG
COAGGCAGAGRATET TOATTTGABCATTTACTTCTC TGOGRAGATRGACTACAACTCAGTCACAARABCOATCARAGTHE
AGTCCATGACAGARGTCARTAROACAGETTTGATTGACARAGACAGCOTRAAAT BEAGGACGAT TAATCEAAACERAACE
GRBTREACTEOLCAGCTACCCAGCRTCTEOGCATAETCRTCAAAGTTRACCOBAGTATACAATGEAATTEATEEG0TEAC
GOTCACCANTGLCACCAGCEAGT TOGAGECTCAACACAGRE TRTTGATCACTT TCTCATTORCATTEETCARATAGACA
ATODCATEOTETTCACCACRACCAAT TACTCEAGTEACETAL T TCAGCABGACOAGARCAACACTETATATT COAGAC
AAAGUEBCTEOTOCTBATAMTATCUTTATTECACCAATT GEOGAAGCTETTTT TCAMACTEOCHCEARTACARRGATGG
CRACBAATTCATTGANGARCARCCATGAT COBGAAC TARAANGOABAAA TGBAAT GGBARGCRT BTECREGTTBAGTACT
GOABCAKGT TBACTGRTAGCAGCABCTAT GTECAAGAAGGTGACTATGATACCAAGEA TCANAGACRCT TCCCECACETE
TIOTTEAATEGROCTTACAGG ARTATAEATAGGAT BCAGBACTABACAA TOABBTGAACABGACAGTGAGGRGTACTE
GAARTATCGEGTCLGAGCGEAAT TOCCTRCTCAGGEAGAGTT TAATAT T TGOGETATGAACOOABALGERARGLLCOACE
ABASTTTTGIGTTTAETGATCTTGAT TCTBACGRTETT TTAGACCRCAT GCCACCATEOTCCCTBAALACCCTTTCTATT
MEBTCACCOALAGRCCACOBTCRTECTATCTATET TGRAATATTTRAETCOAT BACGETALCATRABCATCEABTTTEA
ACCBALTOGCTEOAGGACAATCOABATARTAGTTTATTTCTTGCTTTARTTCATACCRETTOTGACARCTATEACATERE
TATATGCTTTCATOAATEATTTTACCAGCTCAART TCAACCAGAT TEBAATCABCOAGAREEGTEATTATTCEOTTTE
TCAGTCBACCEGARGCOTTCAT TGAATCCACTGACGCHGC T TECCAAT RAATCTGGA T TTCTCOAAABCAGRCETGTCTT
TBGAACAGEETETTCTCGCAGECECAGTETTCTCATCHCCACTATARAGTATGACAT TEAGBACTGERGTATCAGGAT Tk
AARTTRETGETCTTAEAGTCATOGCACAGC FCATRAGCAARRACCTCREBCATCAAGATETEATTTRRGTTATECCATAT
A0GAOBEACETAGACTACCOARABBATCAGCEABCT BABCCAATATTTETRACTETTOTCARBAEATETAGGAAGTOA
GOTTEARTATCATAT COTOAMCARTATTACATATOT T6TTOTCOATGO0CCCGT TTTCCATORACARTCAAABGCTOAGE
CCTAGLCTECTLGCATGGACRACCTTGAT AGTGOGA TATAGTATTCCRCCTOGAATCAGTBOAT TROTBAGACCATCAAG
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CGCT%%GCTATCGACCTTTATCATATGAATGATTATCATGGTTGTATTGCGGCTCTCTACCTTCTTCCCCAGAGGATCCG
TGTTTGTCTTTCGCTTCACAACGCCGAATTTCAGGGTCTCTGGCCCATGCGCACACAAAAGGAAAGGGATGAGGTTTGCT
CTGTTTTCAATATCGACGTCGATGTCGCCAGGCGATATGTCCAATTTGGCGAAGTTTTTAACATGCTCCATGCCGGTGCT
AGCTAGCTTCGTGTCCAGCAACAAGGGTTCGGCGCTGTAGGTGTTTCCAGGAAATATGGAAAACGCTCGTACGCGCGCTA
TCCCATCTTCTGGGGTCTCAAGAAGGTTGGGAATCTTOCGAAGCCAGATCCTTCTGACACGGOTGAATGGAACAAGGAAG
TAGCTAAAGAAAGTGAGATGCAGGTAGAGCAGAACTACGAGGCAAGCAGGGCAGAGCTGANACGGCAAGCACAGGAATGG
GCGGGCC | | GAACAAAACCCIAAIGCIGACCIIAIGE!T | ICGIGEGACGGIGGICGA] GLAGAAAGGAAICGAICIGAI
AGCTGATGTTATGCCCGCTGTTTTGGAGGCTCATCCCAATGTTCAGCTGATCTGTGTCGGCCCAGTCATTGACCTTTATG
GAAAATTTRCCRGGOTGAAGCTTRAGGGGATAATGCAGCTATAGGOTARGGATATATTCTCAAAGCCCRAGTTTAGAGGA
CTTCCTCCATACATATTTTCAGGAGCGGAGTTTGCCTTGATCCCATCCCGTRACGAAGCGTTCGRACTGGTTGCCGTTGA
ATTTGGTCGCAAGGGAGCCTTGGGAATCGGTGCACGTGTTGGAGGGCTTGGCCAGATGCCEGGTTGGTGGTATAATGTTG
AATCAACAACTACTGCCCATCTGCTTCATCAATTTAAACTAGCTATCGGATGTGCCTTGAACTCGAAACCCCAAGT TAGG
GCAAGGATGCGTGCAAGATCTGCAAAGCAGCGTTTCCCTGTTGCTCAATGGGTTGAGGACCTCGAGATTCTACAGT CAAC
GGCCATGCGAATCCACAGCAAAGGCTTGGCTAAGGCGAGCGTCCAGCCGTATAACTCAGGAAGCAACACCCCAGTTGGCA
TGATGACGCCCCCTATTGCGTCGACTGGGACTGTTACCCCGACGGGAATCCAGACACCTCCTOTTGCCCATTCGCGATCA
GGAAGCTACTCAAACATCAACCGCCTCAGTGCTTATGGGCCTCAGCAAGGTAACACGATAATCTACAGCCGAGACCCAAG
CCCAGGCGGCGAAGACCAGCCTAGATCTGGTATTCGACAGTTATCACTTGGTGTTAGGGCTGGGCCTGGACATCTTATGE
GTCHTGGCCGCCGCAGGTTGAGAAGAAATAGCCACGCGGGRACGGACGAGAACGCCAGCGTCTCCATGACGRAGGAGAGT
AGCGACGACGATATAATOGCAAGTTTGTACGAGRAAGAGRAGTACACGOTTACCGOTGAACAGGLTGAGGAAGTACGTCG
CGCAGATATGACACCACAGCAGGAACAGAATCATGGCTCGGTTAGGGACTTCTTTACCCGTCATCACTCGAGTCAGAGCT
CGATTTTGTCTCGTAGTGTTTTGTCTGCGAGCCAGTTCGAGTACGTTTGACGGGGACGAGACCTTCGTTCCACCCGCACCA
GCBTTTGCAGAACCTGGAAACCGTCTCAGCAGTGCGTCGATACTCTCTGTTGACTCAGTAGTGGGCGAGAAGAAAGATTA
CAAACTGCAAAAAGTTGATCCTACATTTACCGATAGCACTGGCGAATTCTACAAGGTTTTTGAAAGAAAACTAGAAAAGG
TCAATGGCTCGAAGTCCATGTGCCAAGTTTGCATCGAGGAATATCTGGAGAAGAGCGAAAAGAAATGGTTTGAGCEATTC
CGTGATGCACGACTTGGCCGCAAACAGTCCCCGTCATCTTCCATTTTCOGCACCAAGTTTGAAGGCTCCTCACCTATGGE
ACTCGTATCAAACGATGAAGTCGGATCGCGCGCGAGTBGAAGCGAGCCCCGTATGAGGCCTGACGAATTTTGTCTTGGAA
ACGACTATGTTGCTCCCTCTGGGCTCAAGAAGTGGATGCAAGTTCRGATTTTCGACTGGCCCATTTACTCCTTCATTCTC
GGACTGGGCCAAATTATAGCAGCGAAGTCTTAGCAGATCAGCTTGTTGACTGGAGAAGTCAGCCAGCGACOTGAGAAGCT
CTATGGTATTGCAACAGTATACCTCGTGAGCTCTATAGTCTGGTGATTTCTTTTCCGCTTTTACAAATCTGTCGTGGTAG
TGTCTCTGCCCTGGCTGTTCTACGGTTTCGCCTTTGTTCTTATTGGAGTCGCACACTATGAGRGCGATAGCTTCGCTCGT
GCTTGGATCCAGAACGTTGGAGCCGGTGTATAGGCCGUTGCATCAGGCAGTGGCTCATTGTTTTTCGCCCTTAACTTCGG
AGACGAAAACGGTGCACCAGTCAAGAATTGGATATGGCGTACTTGCATCATACAAGGTACCCAGCAAGCCTACATCATCG
GTCTTTGGTAGTGGGGGACTTCTATATCGCAAGCAGTCAGCAGAGGCGTTCCGGATGTTCAAGCCCATATCACGGAGACA
TGGAGAATGAGGTAGGTGCGTCCATAGTGTCCAAGGGTCCTTTACTAAGTCTATATTGCAGTACTATCTGTATGCCGATA
GCAGTCTTTCTCTGGGTACTCGGCATCCTTGTGTTCTTTGGCCTACCAAACTATTAGCGCCAGACGCCTGGAAAAGTCCG
TTCGTTCTACCAATCTGTCTGCCGTCGGAAGATCATECTCTGGAACTTCGTAGTGGTCATICTGCAAAATTTCTTCCTCA
GCGCCCCCTACGGACGAAACTGGAGCTGTAAGTCCCAAAAAAATCAGTTTATTGTTCCGAAACTAAACTAAGGAAACAGT
GCTCTGGAGCTCCGTCCACGCGBAACCCTGGCACATCGGCCTTCTRGTCGTCGCCTTCTTCGGAGTCGCCTGGGTTCTCA
TCCTCTGTATCTTGGCCCGGCTTTCCAAATCCCACAGTTGRATCCTCCGCGTTTTTGECTECAATCTTAGTGCCCCREGA
TGGGCACAGATCTGGTGGGGGGTCTCAGGAATGGGCTTATTCCTCCCTTGGGCAGGAAGCTACACGACCGGCGCACTAGT
ATGTGGCTCTCTCTGGCTATGGCTGGGTATTGTCGACTCCCTGCAAGGCTTAGGCTTTGGTATGATTCTATTACAAACAC
TCACACGGATGCATATCTGCTTCACGCTTTTGGCGAGTCAAGTCCTAGGCTCTATTGCGACGATCTGCGCCAGGGETTTT
GCGCCGAATAATATGGGRCCAGGGCCCATCTCTGCTGATATTACGRATGGAGCGGGCGCCETTGLAAACGCGTGETTCTG
GATTGCGTTGTTCTTCCAGTTGTTGATTTGGTATGTCTTCCTACTATATAATTGGAGGCTAGTGGGACGTAAAGTAATAG
TTCGATCTABTGCTGGGTTCCTCATGTTCTTCCGGAAAGAGCAGCTTACGAAACCCTAAATACCATCGCAACTCGACCTC
GCCATTGCCATTAGGCTGGTTACTTTGTCAATTCTTGACATAATCACTACAGCCGGTAATCTACCCGGTARCACCCCATT
GCCTGACAATCTTGCTCTCGAATCTCTCCATTGTCCCATCAGCCTATTTACTCTACCCTTTATTGATCTTGCTGTCCATC
GACAGACCGTGCATATTTGCAACTTGTTGACGATATTTGAGCTCACCTETTGAACGAAAAGAATGACTGCTATGAGTCAA
COTAATGATTGGATGTTATATGGTCTOTTATTCTTCTATGGAACTGACTTATCATTGTGCCCGCCATGACGTGATTTGAT
GTGGGTGAGATGTGGGTGATATGTACGTAATGATACTACTTTGTTGATTAGTTCCTTGCCTATTGATGTTATGTCATAA
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Fig. 18
PUTATIVE AMINO ACID SEQUENGCE OF Aspergillus nidulans AgsB  (Genbank accession No. AN3307)

MGRLOLSSGLKATALLTFAATATCWPYDESLVDYNVNTNKSATNPADYWGEWSDHKYHPSPENWRFPFYTLFNORFVNGD
PTHONINGTTFEHDL NSNGMRHGGDVAGLVDTLDYLAGMGIKGLYLAGTPLMNGPWGSDGYSALDTTLLDQHFGT [QVHR
DAITEIHKRGMYVLFDNTIATLGDLIGFEGHLNDTTPFSEKEHKALWKSNRRYVDFDIGNTYNATCDYPRFWYEDGMPYN
ESLTAGLYGCYDSDFDAYGDIEAFGVWPDWKRAL AKFASVQDRLREWYPPVRERL IRHTCMITASFDIDGIRYDKATOAT
VDALGDMSKAYRECARAVGKENFFIAGEITGGNTFGS I YLGRGROSNOVDSYGNT YDAMKLTNESDPQLFLREVGHEALD
AGAFHYSTYRALTRFLGMDGOLEAGYDVPLDWYQAWGNMTVTNDL INANTGKFDPRHMYGVTNADVFRWPATEWGVEROM
LGSFITTLMLPGIPLLLWGEEQAFYVLDATASNY [YGROAMSSATAWKTHGCFSLESSQYYQWPLYAALDGONDETVTYD
HRDPSHPVRN T IKHMYQMREQYPMLNDGF LIETLSNGTEPYYYPGSNGTETETGMWSVRRDRNEETGDFGSSDONEP TWL
VY SHMNRTHDYTFDCSDNETAL TAAFPSGTKVRNLFHPYDTLTLGDGPKEMVYGNSTELVGCLPNLTLSRYEFRAYVKNE
LWKKPRPUITKFGPGDDEANGHDSPLRSTVAPDASETVRLTLGFSEANGCDSVTDSISFNSSTETGKIPSIDASTVGCGN
ITEVANSHATGHIPGKWOWAADLRGVYNGIHRVTVNNASNADGDDS THAVDHFLFRIGGIDNPMVF TSANYSSSLLHEKE
DGTFY IOHHAAGADKYRY STNWGTTFSDWKTYKGGNDT I TMLPHNGTKAQEWEGHHIRVEYWSRNTGSSSHYQEGDSGHK
YKTPRRFPHAFFHGPYNOYGYDGGLDNGIKLDAGAGGDGYWKYHF TSEWPAVGAVNYWG INPDGEPDASWVMGDYDGDKY
L DRMPPSALSATLINITDHPTHPY ISHKLYINDATMRYYL IPAGHOSGQIAMFVLFW] IPLLSGSACVY IFMKSFYKVKF
NEIGAAGASTEMKSLVPLALRRRMKGLASGNGKNGP SFNPLMRLAEKSGFMGSTTALAGAASGKRRMVL IATMEYDIEDW
GIKIKIGGLGYMAQGLMGKTLGHADL IWVYPCYGGYDYPYDTPAEPMTVTILGOAYQYNVAYHVLKNITYVLLDAPYFRQG
TKSEPYPARMDDLDSAVYYSAWNGCIAEATKRFPYDLYHINDYHGSVAPLYLLPGTIPACLSLHNAEFQGLWPNMRTOKEK
EEVGSYFNLOVEVYRNYVOFGEVFNLLHAGASYLRVHQOGF GAVGVSKKYGKRSY ARYP IFWGLRK 1GNLPNPOPSDVEE
WTKEDSLIKDEDIKYDPEFEAGRAELKROUAGEWAGLDGNPDADLLVFYGRWSHMOKGYDL ITADVMPAVLEARPNVQALICYG
PYIDLYGRFAALKLDRMMKVYPGRVFSRPEFTALPPY IFSGAEFAL IPSRDEFPFGLYAVEFGRKGALGIGARVGGLGONP
GWWYNVESYSTSHLLMOFKLATEAALSSKTETRAMMRARSAKGRFPVAQWVEDLETLOSTATGVHEKEVSRGHAGGRPMT
PHTPSGATTPSOGMMTPTTASRGLKPLSGGVGMGLSYPHSRESSYSNLNRL SEYVAQKTPGESAPRESSGLARSLSLGVYRS
GPGHRGRARKGKPGADNIPEGNEDGSSSDTESIPOYYDDEYTLTPAGIEESRRAGATRSISFSPETLQPPRSPLPAPPMS
PGTPPSYEQTLLPPPKPFAAADAGNRLSSASYLSLDSVVGGKKDFKLOKYDPFFTDSNGEYARNFEGALENL NGSNSESG
LCIEEFLVKSERRWFNKFRDARLGRLRSPTPSYFRDNHSHGRESPDGSMYVDEAGHRNSGDAVHONGSDDTDDEFLLGKD
YYPPTGLKKWMOIK I GDWPYYTLFLALGOITAANSYQITLLTGEVGOTAEKLYGIATTYATTSALWWLVFRYFKSIVOLS
TPWFLYGIAFLF IGSAHFESDSFTRGWIONVGSGFYAAASSSGSIFFALNFGDEGGAPYSKWIFRACYIQGIQAVYVIVL
WYWGSTMAHQSSQGLLTADNTISNTWKMTATGYPIAMLLWATIGLLL IFGLPNYYRAKPGKVPSFYKSLFRRKTVLWNFVA
VILGNFFLSAPYGRNWSFLWTSSHTKPWGIVILGVIFFGLLWCAFLY IVAVLSKGHSWFLPVFACGLGAPRFLATWWGYS
GIGHYLPWVAGGYTGOALVSRSIWLWLGYLDSIGGLGFGT ILLATLTRMHMCFTLIVSQVLGSTAT IVARACAPNNYGPG
PYSPDITKGAGELANAWFWVALFCOLLVCAGFLLFFRKEQLAKP



Fig. 19

BASE SEQUENCE CF NUGLEIC ACID MOLECULE CF Aspergilus mdutans agsB {Genbank accession No. ANI3OT)

ATBEEGAGECT COABCTOTCAMGCARGCTGAASGCCATAGCCCTGETCACATTCACAGLGACAGCAACATGCTRRCTATA
CHACBAGTCCCTOGTYBASTACARGATCAACALGAATAAGTCRACCACTAACECCACOEACTACTGREBAGAATBRTCAG
ATCACAAGTACCATCOGTCRCCAGABAACTRACEETTTECETTTTACACACTLTTCATEGACAGAT TCGTGAATGGGAAT
GOAACAARTEATAAGATCAACGGOACCACGTTTGAGCASGATCTOAATTCARATCAGATGCETCATBECGRTOATRTTEG
LEUGCTBAT A TACGCTUBAT TACT TBCAAGHBAI GUIGATCAABRI GO TTBLCGCI AT I AT ICRICARLTICIGATA
AAGATATAGTTOATGCTAACBATECIATAGRGACTGTASCTTARCTABAACTCCRCTCATEAACCAGLCCTOAGELTOGEA
TRAGTATTCASSAOT GAAGAGCAROL TTCTCRACCARTAGTTTGACACGATOUARRTATRECANGARRLOATOADLGALA
TCCACAAACGERABATETACGTTOTATTOGACAATACAAT CACTACGTGAGTACCTCGECTCOCTRCATITTGOCATOGR
TTTATAAAAACTTGRGCETOACACTAGATTALCTGLAGSCTCOSTRATCTCATTGRTTTTRARGGTCATCTCAACGACAL
CACGSCOTTCTOO0AGAAAGAACACAAGECCD TTTAGAABTCCARCABALGGTACGTCAAT TTCRATATIGRCANCACLT
ACAACBCCACCTETGATTATCCOOAETTCTOOTACBASEACEGEATGCCAGTEANTGAGTCCCTRACCHCBAGELTRETE
GOATSTTATGATAGTGACTTTRACOAGTAGRATGAGATSGAAGCETTGAGTGTCTOGCCABALTGRAMGCATCAALTAEC
GAAGTTTGOGTCOGTCCASGATCRATTGAGAGAATRETACCCACCTOTACOGEAACGGCTOATCOGACACACATELATEA
TOATTGCCTCCTTTGATATCOACRETATTCRGTACBAD AAGELACCCARRGEALTGTCRATICGT TROGHBACATRICE
ARAGCBTATCGRBAATEOB0BCARA0TGTCORCAAGGAGAACTTITTITCATTGORGATGAGATCACAGRAGGCAATACTTT
THORTCTATOTATCTORBACOAGGALGGCAGTLGARCDAGGTNAATTCAGTRRGRAATATCTACGACGLOATRANMAGT GA
GAAAGGAGTCORATGOECARCT TTTCCTAUGOGAGETOOGLOADIAGBO TATORADGOCRETACETTOCATTACTCEALT
TACCATGLCCTSACCCAUTTOOTOGRAATAGALGGECALC TROAGRCLAGTTATGACGTCLCTCTTGALT GGG TCOAGEL
ATGERGAMACATBACCETBACCAACIACCTRATTAACGSCAACACBGACAAGTTCAATCCCCABCACATATACRRCGTEA
CAAACCABGATRTTTTCLATTBGLOIGCAATCOABTGAEG TETTOAGAGGLAGATGCTGRECTCATTTATCACCALGLTE
ATGOTRCCHAROATCRLOETRGTAOTTTGROOABARGANGAAGTATTCTACGTRCTGRATROGAGOBLATCAAACT AGKT
ATATIGACGACAGGLCATATCOTCTACGACGLATHOAAGACOOACGGOTGUTT CTCACTLEARTCOAGCCAGTACTALE
AGTEEELCCTOS TGGCCHTACTCOASGOT TOCAACBAGHAGACSSTCACCTACGALCACCLUGAGUCGAULCACLLGGETE
CGOAACATCATOAAGCACATGTACCAGATGOGOBAGCASTACCCAATGCTUAACBATGERTITCATCATCBAGACLLTTTE
FAMCCABACBAAACCTATSTACTAGCCCAAT TCOAACHRAACOAAGACCEAGACABGUATETRETCARTCOGCCRTAALC
GGAASBAAGABASCCABSACTTTAGCTCAABTIACKACAACEAALCCATCTGBRCTAGTETATAGCAACATGAACCRCALE
CACGAGTACACATTTGATTGCTCTAACAATGASACBECAL TCATTECCACCTTCCOCTCAGRLACCAABGTCAGBAALET
CITTOAGCLATARBACADGGTRARGS TAGGCAAGGRGOCAMAGEAAATOGTOTATOGCAALTROACTRAGCTGRTAGGET
GCTTACCGAACGTGACESTTAGOLASTACGASTTCCOTICCTATATCAAGAACGARCTCTERAAARAGCOCLGRCLGATE
ATCAGCAABT MOCAGCUCHGLEACIA TRAGELTAAGGHUCACGACAGCOURRTRCET TCRACOGICRLACCAGATROGTC
CEAGACGGTECBACTGACHCTACAGTTTTOTEAGGCEATGGEATALGATTCTGT CACAGALTCCATCTCATTTAACTCTT
CCACSBANACCESCAAGATTCCATOOATCRACSELTCOACGOTCSARTATRGEAAGATRACTBAAGTOOCCAACAGCAAL
GCTASGGOGCAGATCCCDRRTAARTGGOAGTARGOTGCAGATCTOAGAGRAGTGTACAAGRGCATCCACCUGATCACTRT
CAACAACGCCAGLAACGLUBALGRAIACEACTSCACCOACHCAGTCGACCALTT COTRTTCCUGAT TRHGCAGATTGALA
ACCCOATGRTCTTTACCTETGCCAAUTACTCOAGCAGTITGCTACATAARAAGGABGACOGCACGT TCTATATEEAACAS
CACBOTBECRETACTGACAAGBTACCOCTATTOACGAATTABRGCACCACATTCTOTGACTEAAAAACATACAABGRGAGS
TAAGTACAGGATTACCATRCTTOOATGOAATAECACTRAGOCOTAGEAATRRGARGGAGATCACATCCOCRTARARTALT
GATCOCEOTROACTOBCABCANTAGICACETLCABGANGGORATTCCRACTRAAAGTACANGACUCCACGTCACTTOETA
CATGLCTTTTTCAATGEBLCCTAUAACCAGTAL GGG T ALGACRALHGTCTUBACARCUALAT UARGLTGEALGCREGCEE
CGECIGCOACATATACTEIAAGTACCATTTCACCTCRGAG TARCOTGCCGTCEGRCAGETEAATGTCTAEGGEATLARTE
CORATBACAABLOLEBATLABAGCTASATAATIAGCEACAT GAACORGRACAAGBTCCTCAMCDACATROCALCANRCACE
CICTOTREAACOETRATTAACATCACTRATCACGOAACGCACCCTTATATCTOGT BAAAGCTGTACATARAGRACGLGAS
GATGLGGTACTATCTCATLCCLGCTIGLOACCABABCGAGLACATCRCLATATTCATOUTCTTCTARATCATOCLTLTCL
FEIGLEGETGOGLE T GOUTCIAYAIS LI CATORAABT GO T I CTRCAAGET GARAT T CAAGEAAATCRBCUC TRCOEACESA
AGCALGGAAATEAAGTCALTTRTCCOGCTTEOTCTCGETLBACSCATRAAGCAGLTCGCLTCTRRGAATGRLAABAALER
TRCOTGATTCARGEOGOTIATGORCTTRCTRARAAGTCRGACT TTATRCAGAGCAGRACTRIGTTBECHGRTACAGEET
COEGOAAGAGASSCATOETCOTGATOGLEACCATGGAATACCATATTGAABACTGOGGGATCAAGATCAAGATCCATAGT
CTGEEAGTEATEIE0CCAZDTGATOBATAAGACACTCGECCACCAGGACCTTATOTGGGTBETUCCTTGTETCGREEGEET
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Fig. 20
GGACTATGCTGTTGATAGGCOTGCGGAAGCCATGACGGTCACTATCCTGGGTCAGGCATACCAGGTGAAGGTGCAGTACGS
ACGTTCTGAAGAACATCACGTACGTCTTGCTTGACGCGCCCGTCTTCCGCCAGCAGACCAAGTCGGAGCCGTACCCAGCG
CGCATGGATGAGTTGGACTCTGCAGTGTATTACTGCGCATGRAATCAGTGTATCGCAGAGGCGATCAAACGGTTGCCTAT
TGATTTGTACCATATTAACGATTACCACGGCTCTGTCGCGCCGCTGTACCTCCTGCCAGGTACCATCCCCGCCTGTCTRT
CAGTTCAGAATGGCGAGTTTCAGGGTCTATGGGCGATGCGAACACAGAAGGAGAAAGAGGAGGTCTGTTCCGTGTTGAAC
CTGGATGTTGAGGTTGTCCGCAACTACGTCCAGTTTGGTGAGGTGTTCAACCTCCTCCACGCAGGAGCGAGCTATCTCCG
CGTTGACCAACAGGGCTTTEGTGCCGTCGGTGTCTCGAAGAAGTACGGCAAGCGTTCATATGGTCGGTACCCGATCTTCT
GGGGCCTGGECAAGATCGGAAACCTGCCGAACCGCCGATCCGTCTGATGTGGGCGAGTGGACGAAGGAGGACAGGCTGATC
AAGGAGGAGCATATCAAGGTGGATCCAGAGTTTGAAGCAGGCCGCGGTGAGCTCAAGAGACAGGCGCAGGAGTGAGETAG
GCTGGACCAGAACCCTGATGCTGAGCTCCTGGTTTTCGTCGAGTCGTTGGTCCATGCAGAAGGGTGTTGACCTTATCGCAG
AGGTTATGGCCGCAGTGCTTGAAGGACGAGGAAAGGTACAGCTGATGTGTGTTGGAGGTGTTATCGATGTGTATGGGGEE
TTTGCGACGCTCAAGCTCGAGCGCATGATGAAGGTGTATCCCGACCGCGTCTTCTCAGGCCCTGAATTCACTGGCCTGGE
GCGGTATATCTTCTGCGGCGCGGAATTCGCGCTTATTCCCTCCCAGTGACGAACCCTTTGGTCTTGTCACCGTCGAGTTTG
GCCGCAAAGETGCGCTCAGCATTGGAGCCGCGTGTTGGTGGACTGAGACAGATGCCTGGATGATGGTACAATGTCGAATCG
GTGTGGACATCGCATGTCGTCATGCAGTTCAAGCTCGCTATTGAGGCTGGCCTTTCGTCAAAGACTGAGAGACGTGCTAT
GATGGATGGTCGCTCTGCTAAACAACGCTTCCCCGTTGCGCAGTGGGT GGAAGATCTGGAGATCCTACAGTCGACTGCTA
TCGAGGTTCATGAGAAGGAGGTTTCCCGTGGTCATGCAGGTGGCCACCCCATGACAGCGATGACGCGCCTCTRGAGCTALG
ACBCCCAGCGGAATBATGACGCCTACTACAGGATCCGGTGATCTTAAGCCTCTGTCCCAGBGCGTCGGCATAGACCTETE
GGTGCGACACTGCCGGGAGAGCAGCTATTCGAACCTCAACCGATTGAGCGAGTACGTTGCGCAAAAGACTCCGGGCGAGT
CTGAAGCGGRAGAATGBTGCGGTCTACAGCGCTGGCTGTCGCTCGATGTGCGATCCGATCCTGGCCACCAGTRGTCATGCG
CGCAAGCAGAAACCCGGCGCGGACAACATCCCGGAGGGCAACGAGGACGGCAGCAGCAGTGATACTGAGTCTATCCCTGA
GTAGTACGACGACGAGTAGAGGCTCACGGCAGGTGAGATTGAAGAAAGCAGAGGGGGTCAGGGCACGCATTCGATATGCT
TCAGCCCCGAGAGACTCCAGCCACCTCGATCTCCCCTGCCCGCACCTCCCATGAGTCCCGGGACGCCACCGTCGGTTGAG
CAGACTCTGCTGCCTCCAGCAAAGCCCTTCGCTGCCGRTGACGCTGGAAACAGACTTAGTAGTGCATCAGTGTTATCCCT
AGACTGTGTCGTGGGTGGGAAGAAAGACTTCAAGCTCCAAAAGGTCGACCCCTTCTTTACTGACAGCAACGGCGAGTATG
CTCGGAAGTTCGAACAGCAGCTCGAGAACCTCAAGGGCTCCAACTCCGAGTCACAGCTGTGTATCGAGGAGTTGCTTGTC
AAATCGGAACGGCGCTGGTTCAACAAGTTCCACGATGCAAGGCTGGGTCGTCTGCGCTCGTCCACACCGTCTGTCTTCCG
CGACAACCACAGCCACGGCCGGGGCTCGCUCGATGGATCTATGTATGTGGATGAGGCAGGCCACCGTAATAGTGGCGATG
CCGTGCACGACAACGGCTCAGATGACACAGACGATGAGTTCCTCCTAGGCAAAGACTACGTGCCTCCCACGRGCCTGAAG
AAATGGATGCAGATCAAGATCGGCGACTGGOGGGTGTACACGCTCTTCOTCGCACTRGGCCAGATCATCGCTGCAAACTC
CTAGCAGATCAGCGCTGCTGACAGGCGAAGTCGGCCAAACAGCCGAGAAAGTGTAGGGAATTGCCACAAGGTATGCCATAA
GCTCAGLCGTCTGGTGEGCTCGTCTTCCGGTACTTCAAATCCATCGTGTGCCTCTCCACCCGCCTGGTTCTTGTATGGAATT
GCGTTCOTGTTCATTGGCTCCGCGCACTTTGAGTGCGACTCATTCAGCCGCGGCTGGATCCAGAATGTCGGCAGCGGCTT
CTATGCTGCGGCTTCCTCCAGCGGATCCATCTTCTTTGCGCTGAACTTCGGTGATGAGGGCGGTGCACCAGTGAGCAAGT
GGATTTTGCATGCATGTGTGATTCAGGGCATCCAGCAGGTCTATATGATTGTGCTCTGGTATTGGGGTTGCACGATGGCA
CACCAGTCCAGCCAGGGTCTGCTCACGGCGGATAATACGATCTCAAATACGTGGAAGATGACGTACGTCCARAACGACCE
TAAATTAGGCGGAATTAATATACAGAAGTCGAGTAAGAAAGTGATACAGCGGCATTTGGTATCGGATGGGCATGTTAGTGT
GGGCCATCGGCCTCCTGCTGATCTTCGGCCTACCAAACTACTACCGCCAGAAACCCGGCAAAGTACCCTCCTTCTACAAA
TCGCTTTTGAGACGCAAGATCGTGCTCTGGAACTTTGTCGCCGTCATCCTAGAGAAGTTGTTCCTGTCGGCTCCGOTATRG
CCGCAACTGGAGTTTGCTCTGGACATGCTCCCACACAAAGCCCTGGCAGATTATCATCCTGTGTGTCATATTCTTTGGTG
TTGTGTAGATGCGCGTTCCTTTACATTGTCGCTGTTGCTTTCGAAGCAGCAGTCGTGGTTTTTGCCAGTCTTCGCATGCGRG
CTGGGCAECCCCCCACTTCCTGCGAAATCTGGTGGGGTGTTTCTGGCATCGGACACTACCTTCCCTGGGTTGCCGGCGGATA
TAGTGGCGGCGCACTAGTTAGTCGGAGTATCTGGCTGTGGCTAGGTGTGCGTAGATTCAATCCAGGGGTTAGOGTTCGGAA
TCATTGTCCTCCAAAGCCTGAGCCGGATGCATATGTGCTTTACGTTGATGGTCAGCCAAGTCCTGRGATCTATAGCAACE
ATGGTTGCGAGGGCATGTGCTCCAAATAATGTTGGTGCGGGACCTGTGAGTCCAGATATCACGAAGGGAGCGGGCGAACT
GGCGAACGCOTGATTCTGGGTTGCATTGTTCTATCAGTTGCTTGTCTGTGCTGGATTCTTACTGTTTTICCGCAAGGAGE
AAGTTGCGAAGGCTTAA
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Fig. 21
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojae AgsA

MKWGFTGSLLALLAATAAGWPYDESLYDYNLNVNKDTTNPAEY THAEWKGHTYHP SPESWRFPFYTLFIDRFVNGDPTND
NINGSLFEHDLNSHGMRHGGDAAGLYDTLDYLOQGMG IKGTYLAGT ILMNGPWGSDGYSILDTTLLDQHYGTIGTWRDAIT
ETHKRGMYVLFONT IATMGDL [GFEGYLNTTTPFSYKEHKALWKSDRAY IDFRFDNEYNNTCEYPRFWNETGYPYDKDVT
DELVGCYNSDFDGYGDREAFGYYPDWERQL AKFASYODRLREWHPSYKERL IRHSCMT IKALDIDGFRYDKATOATVDAL
GDMSHAYRECARSYGKDNFFIPGE] TGGNNFGS I YLGRGROPNGYPDSSLASHNL TNTSDHOYFLRDHGLOALDSAAFHY
SYYRTLTRFLGMDGNLAAGYDTPLDWTDSWNIMVLSNDMINANTGKFDPRHMYGTTNQDVFRWPATELGYERGLLGHFIT
TLHLPGIPILLWGEEQAFY ILDSTADNY I YGROAMSPSTAWKTHGCYSLGSSOYYNWP [ SAGREGCHDEAVAYDHRDP SH
PLHNIIKHMFGMRODFPYLNDGYSVVKLSKQTHEIQYPGSNGTATEVGYWSVMRD [VSNIODFGDSGNNEPYWLYVYQNDN
KTVEYSFDCGSNDSALISPFTTGTTVVNLFYPHDEHELKDGPKSLHLNGTNATNGCLDSLKMKPFEFRAYVPKANFVKPR
PHITOFEPGHDYPQLSKVGPDESEDIDYSIYFSTKMDCDAVTKS ISFESSTEAGKTPS ISNNSVSCKDAKGDDPKWTGQ T
PNAWVHTAKLTGYYNGIHRLTVKNATSSDGHSSTAATDHFL IRVGORDNPLVFTSANYSTSLLNGYDNGTLY JQHRAAGA
NKYRYSTNFGSSFSDWKDYHGGNDT IEELPWSGTDKOKWAGKHVRVEYWNKLTGSSDYAGEGDSGYDHPRRFPHLFFNGP
FNQYGYDAGLDNVVRADSDGLWKFRFMAEFPAQGOFNVWGMNPDGOPDASYVFGD EDDDGYLDRMPPSSLSSTLINITDI
PPSPYLAWNLGYDDGTLRVHLLPTGSRTIQMVVYFLLWFYPLVTATACVYAFVKSFYQVKFNQVGYSEKKSILPLAFRRK
MNPDGSGGSINPFMRLANKSGFLOSTPAFGAVASRRRTTLIATMEYD IEDWATK IKI GGLGVMAGLMGKHLGAQDLIWVY
PCVGGVDYPVDQPAEPHFVTYLGNSYEVOVAYHVLNNTKYVLLDAPVFROGTKSEPYPARMDDLDSATYYSAWNQCTAGA
IRRFPIDLYHINDYHGS IAPLYLLPQTIPVCLSLHNAEFQGLWPMRTQKERDEVCSVENLDLDTAKRYYQFGEVFNMLHA
GASYLRVHOUGFGAVGYSRKYGKRTYARYPIFWGLKKVGNLPNPDPSDTGEWNKELPKDSETQVDANYEASRGELKROAG
EWAGLDGNPDADLLVFVGRWSMGKGYDL I ADVMPAVLEARPNVALTCVGPVIDLY GKFAALKLDHMMRLYPGRVFSKPEF
TALPAYIFSGAEFALIPSRDEPFGLYAVEFGRKGALGI GARVGELGOMPGWWYNTESTTTSHLLHUFKLAIGSALNSKPQ
YRAKMRARSAKQRFPYAGWVEDLEILGTTAMRITHSKGQAKSNGGPLSPSGYNTPSEVITPSGMMTPTIASTGTTTPTGNG
TPPIAHSREGSYTHLSYNRDSAYGPQQRNTIVYSRDPSPGGNDEPRLSLGRGLSLGFRAGPGH INLRGRRLKRRSGMGNE
ESGTATEESSDDDYFRGEEEVTITREQADEGRHGRNPLRSLASPTNSYFEEG] TSGRPFWAQPGNRLSSASVLSVDSYVG
EKKDYKLGKVDPFFTDGTGEYYRVFDARLEKLNGSNSESQLCIEEYLMKSEKKWFDKFRDARLGRNQSPASSIFATKGEN
NTPMSSLSHEDLGSNESGSDPRAEKDEFLLGRDYVPPSGLRKWMG IRIFGWPVYSFFLGLGO] TAANSYQITLLAGENGG
TAGKLYGIATVYLYTSIIWWFFFRFFKSYFVLSIPWFLYGASFVI IGLAHFESNGFARGW I GNVGSGVYAAASSSGSLFF
ALNFGDESGVOVKDWYFRACLIQGTQQAYVEGLWYWGTTISSAVANGYTNYNGG I VNSWKMTATCMP TAAFLRAIGLIIF
FGLPNYYRQSPGKVPSFYKSVFRRKIVLWNFVVVILANFFLSAPYGRNWAFLWSSNHAEAWQVEGILVVVFFGYIWVAVLT
LFGYLSKRHSWILPVFACGLGAPRWAG IWWGYSGMGLFLPWAGSSYSGALASRSLWLWLGILDALQGLGFGMILLAGTLTR
VHIAFTLLASQYLGSTATIVARACAPHNIGPGPISPDVTAGGSSVANANFWIALFFQLLICAGFLLFFRKEQLTKP



Fig. 22

BASE SEQUENGE (PUTATIVE) OF NUCLEIC ACID MOLECULE OF Aspergillus sojas agsA

ATGAAGTGRAGATTCACTEECTCBTTGCITRCATTGOTCRCARCAACAGCABCAGACTABOCOTATRATEAGTCOLTAGT
COATTATAAGTTGAATGTGAATAAGGATACTACCAATCCGRCTGAATATACTCACACAGAATORAAGGGCCATACETATC
ATCGETOTOCAGAARGUTGRURTTTCOCCTTCTATACCETATICATTGACRGGT TTGTCAATGOTGATCUCALTAALTAT
AACATCAACRBGTCACTOTTTRAACATOATETTAATTCAAATCAAATOLGTCACRGTRATAATECAGCTAGCTIRATCEA
TACACTAGACTACCTACAAGRAATRRGCATAAAGET TCATGACAATBATTTGCETETTATTTCTTGCTATTGGTRTTTAG
AGCATATGRCTGACTRAGETCTACAGROOATCTATTTGGOTOGTACTATCTTAATGAATCAACCATRGAGLTCAGAGGRT
TAGTCRATTTTGBATALTACCOTGOT TRATCASCATTATOOTACAATTOARACCT SOABAGALGCAATCACCBAGATTEA
TAAGCBGEECATETATGTOCTOT TTGACAATACTATCRCAACETAAGATOLTHOCECTCAUCTAAGTCSTTAGATICUAG
CRCTGACATGAAAGCAGGATRGGOBATTIBATTERAT T TRAAGRTTATTTRAATALTAGDACGCCTTISTEAGTCAALGA
GUAGAAABCATTATROMATCTOACCATCABTATATOACTTCORTTTTRACANT SAGTACAACAACAL TTRCOAATACG
CTCGATTCTRGAACEAGACTGECTATCCARTCGATAAGGATATCACAGATGAGCT AGTRGRATACTATAACAGTGATTTG
GAGCAGTACGGTGACAGABAABCTTTGOATATCTACCCAGACTAGOAGORTCAGTTGGOCAAATTOGCTTCAGT TCAAGA
TOGTCTACOTGAATRACALCCTAGCE T TAAAGAGAGACT TATICGRCACTOGTGTATEAT TATAAAGGLCCTEEATATTG
ATGOETTCUACTACEATAAAGLUACUCAGRLCACAGTGEATOCTCTTRATOACATATCCCATECTTATAGAGAGTATALT
CUGABTHTIGUCARBRATAAGTELTTECAT I COIGREBAAA TCACTGETGEEAATAART (YU LICTAT T TACCT CBRALY
TEGAABACAGCCCAACCARTACCOAGACTCUTCCTTRGCT TORATGAACCTRACGAACACCTOTRATCATCAGTATTTCY
TACATGATCAGHRTCTACAAGLBCTAGATTCAGCAGCTTTCCATTATYCORTATACCGTACCCTCARASBATTCOTAGRT
ATGOATGECAACETREC TECGRACTATCGACACACCETTBAACTBRACGAATTCOTRBAATATTATGETATTBAGUAAGGA
TATBATCAATGCTAACACTGRCAAAT TCRACCLCCUBOATATOTATGETACTACARACCAGGATOT ITTLLAT TAECCTA
COATCRABL TLARARTLOABAGRCARCTCTIRGRYCAGCTTCATCACAAGCTTAGATCTROOOAGCATCOCBATTTIRCTG
TAGAGABAAGAAGAAGLCTTCTACAT TCTABAGTCTACTOCABATAACTATATOTATRGONGTCAARCAATGTCTLLETC
CAGTGURTOGAAAACACACEEATGTTATIGOCTTGOTTCRTICOCAATACTAGAACTOGCOTATOAGGODAGGTAGDGAAG
GATGTEACOATOAAGCTGTCOCT TATGATCATCRAGATGOUTUTOATCCACTGOASAATATCATOAAACACATETTOGAG
ATGCRACABEACTICOCTATACTAAATOATORATACTCAGT TRTCAAGTTGTCCAAACAGACT CATEAGATTCAGTATEE
TRGTTCRAATGRCACGRCAACRGAARTCORCETCTAETCAGTTATRCGTGATATTETCTCOAACATTCAGBACTTTGETE
ACAGCBECAACAACBAACCOSTOTORCTGRTCTATCARAAGGACAACAAGACORT GBAATATAGCT TTGATTGTRGGAGT
ARCOATTCRGCCTTRATTICTCCATT TACTAGGGGAACTACTCTTGTTAATCTCT TCTAGCCACACGATGAACALGAGEY
GAAAGATGHECCCCAARTCACTTCATCTGAAGGRCACCAATGCAAGAAATGETTGTCTGRATAGTTTGAAGATGAAGGEST
TEGAGTTCAGAGETTAGGTTCCARAGBCTAACTTTGTTAAGCUTOUTCCOATGATCACUCABTTCBAGLCTOUTCACEAT
GTGCOGCAGUTGTCTAAAGTCOGGCCTUACBAATCAGAAGA TATTGACGTTAGCATTTACTTTTCCACTARGBATRBATTG
TBATCAGRTTAGRAAATCCATTTCATTCRAATRCAGTACTGAAGETRGCAARACTCCCTCTATCAGTAATAACAGTETCA
GOTGCARABATGOCARGGRTGATGATCOOAAGTROACTEATCAAATCCCCAACGLOTGOGBTETGEACAGCEAAGTTGACT
BRCATTTACAACGEY ATCCATCACTTGACCATCAAMAATGCARCTAGTTCOBATUSGCATACGTTCTACCCARGCARCTEA
TOACTTCTTGATCCGAGTEBAUCAAAGEOATAATCOGTTERTRTTCACATOTGCRAALTACTIBACCTINTTAT TARACE
ARTATRACRATGBCACGCTCTACATCOAACATCGTACABCAGGCGUARACAAATACCOOTATTCAACARATTTTGATTCE
TOATTCTCYGAGTEOARABACTACCACEEAGRAAAGBATACTATTRAAGAACTGUCCTGARSOTGEAACEGACAAGDAAAA
GTGECANGAGAAGCAGGTGCOAGTCRAATACTAGAATAAGT TAACCBGOABCAGTBACTACGCTCAGRAAGECGACTLTE
GATATGACCATCCACGAGECTTTCCOCATOTTTTCT TCAACGGGRRATTTAAGCAATATGOATATEATUCGGACTTAGAL
ARCGTTETEAGECAAGACABTBATGETCT T TCEAATTCAGATTCATGECTGAGTTTCCAGCACAAGGACAGT TCAATEY
TTHGOBAATOAATCCAGATBATCAAGCABACCABABETACGTETICGBTBATATABATRATEACCBAGTTITTGEACCGTA
TRCCTCCTICTTCRCTTAGTTLCACGATAATARACATCACGOATATCCCTCOATCTCCATACT TRROGTRGAATCTTBAT
GTTRACBACGGAACTCTGEETATTCATCTTOTRCCAACRGETTCAABBACCATCCAGATERTTOTATACTTCCTCOTLTS
GTTTETTOOCCT TETOACAGCLATCACTTATRTCTATOOCTICOTGAAATCOTTCTACCARGTCARGT TCAAGCAAGTRG
GRGTCABCGAAAAGAAATCAATTCTTCCATTGECATTCCACAGUAAAATOAACCCLOATORAAGLGARRBATCARTLAAT
COTTTCATGCGEETTRGCARTAAGTCCAOATTCTTOCAAAGCACACCTOOTTTTROAGCASTAGCTTCACGAAGALGEAC
GACCTTBATIGCCADCATGRARTATOATATTGAGBALTGGACCATCARGAT TAARATCGETAETCTGGETGTTATARETC
AGCTTATGAGCAAACACCTTGRACAGCAGRATETANTTTREGTTATTCCATGOE TEEGAGOASTTBACTACCOAATABAT
CAGUCAGCTGAGCCTATGTTTRTGACAGTGUTOGGAAATTCCTACGAAGTCOAGE TOCAATATCACGTOOTGAATAACAT
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Fig. 23
TAAATATGTCCTTTTAGATGCTCCTGTTTTTCGTCAACAGACCAAATCT GAGCCT TATCCCGCCCGAAT GBACGAT TT66
ACAGCGCAATCTACTATTCCGCTTGEAACCAGTGCATTGCACAAGCAATCAGACGTTTCCCAATTGATCTTTATCATATC
AACBACTACCATGGATCCATTGCCCCTCTTTATCTTCTGCCTCAAACCATCCCTGTTTATCTGTCRCTCCACAATGCGA
GTTCCAAGGACTGTGGCCCATGCGTACCCAGAAGGAGAGGGATGAAGTCTGT TCTGTTTTCAACCTTGATCT TGACACTE
CAAAGCGTTACGTCCAGTTTGGCGAAGTTTTTAACATGCTTCATGCTGGAGCAAGCTACCTACGCGTACATCAACAAGGE
TTTGGTGCAGTGRGCGTTTCTCOGAAGTATBATAAACATACTTATGCCCARTACCCTATCTTTTAGGAT CTGAAGAAAGT
TGGAAATCTACCGAACCCGEACCCTTCAGACACTGGCGAATGEAACAAGGAGTTACCAAAGGACAGCEAGAT TCAGGT TG
ACECGAACTACGAGGCCAGCAGAGGEGAGCTTAAGCGGCAAGCACAGGAATGAGCGEGCT TRGATCAGAACCCTGATGET
GACCTGTTGGTGTTTGTTGEAAGATGGTCTATGCAGAAGGGCGTGGACCTTATTGCTGATGTRATACCTGCCGTTCTGGA
AGCACATCCCAATATTCAACTCATCTATATTAATCCAGTCATTBATCTTTATAATAAATTTACTACGET TAAGETCAACE
ATATGATBAGBTTGTATCCTGGRCGTATCTTCTCAAAGCCT GAGTTTACTGCACTTCCAGCATATATCT TCTCTEGCACT
GAATTCGCCCTGATTCCATCTCATGATGAACCTTTTGGTCTTGTTGCTGTTGAATTTGGTCGAAAGGECGCTCTTGGTAT
TGGCACTCGTATCRGTAETCTCRECCAGATGCCTAGTTAATGGTATAATATTGAGTCTACAACAACTTECCATCTCTTAE
ATCAATTCAAGCTTGCGATTGGAAGCGCGCTTAAGTCGAAGCCCCAAGTTCGTGCAAAGATGCGTGCACGCT CTRCAAAG
GAAGBGTTTCCTATTACTCAGTAGAT GAAAGATTTAGAAATTGTGGAGACCACTGCTAT BCGBATTCACAGCAABGGAGA
GBCAAAATCGAACGGTBGGCCTCTCTCRCCTTCTAGTTACAATACACCAAGT GAAGTAATAACACCAAGTGGAAT GATGA
CAGCTACBATTGCAT COACTGATACCACBACCCCAACAGGBATGCAGACACCTCCAATCGCACACT CACGBGAAGGCAGT
TAGAGGAATCTCAGCGTCAACCBCGACAGTGCATACGAGCCCCAACAGCATAACACAATTGTGTACAGCCAT GACCCAAG
TCCTGGAGGTAACGACBAACCTAGGT TAAGCCTTGGTCGACAACTGTCACTTGGATTCCAGGCT GEACCAGGACATATTA
ATCTCCRTGGTCGTCGGCTTAAAAGAAGAAGCCAGAT GGGCAACGAGGAGAGTGGTACAGCGACCGAAGAARGCAGTGAT
GAGBATTATTTCCACGBAGAGBAAGAAGTTACGAT TACGAGGGAGCAAGCAGATGAAGBACAGCATCAAGBCARTCETCT
GAGGTCGCTTACATCTCCTAGCAACTCTTACTTTGAAGAAGGCATAACAT CCGGAAGGCCACCTTGACTCAACCTGGGA
ATCGACTCAGTAGTGCATCCATTGTTTCTATTGATTCTATORTORGOGAAAAGAAAGACTATAAGCTACAGAAAGTTGAT
CCATTCTTCACAGACGETACTGECGAATACTATCGAGTGTTTGATCAGAGACTCGAGAAGCTCAACGGATCTAACTCTGA
ATCTCAGCTTTGTATAGAGGAGTATCTGATGAAGAGCGAAAGAAGTGGTTTGACAAGTTTAGAGACGCAAGATTGGGGC
GCAACGAATCTCGCGCTTCTTCRATTTTCCAAACCAABGRCGARACAACAGACGTATGABCTCAATCTCCCACBAGGAT
CTGGATTCAAACGAAAGTGECAGCGATCCACGCGCAGAAAAGEACGAGTTCCTTCTGRGACGAGACTATGTTOCCCTCTC
GBGCTTAAGGAAATGGATGCAAATTCAATCTTTAGCTAGCCTATGTATTGGTTTTTCCTAGGTCTCAGTCAGATCATTE
CGGCCAACTCATACCABATTACCTTGCTTGCCGGTGAAAACGGCCAGACAGCT GRGAAGCTCTATGGTATTGCGACAGTA
TAGCTTGTCACTTCAATCATCTGGTEGTTTTTCTTCCGCTTCTTCAAATCGGTGTTTGTCCTTTCCATAGCTTGGTTCTT
ATACGBCGCATCGTTTGTCATCATTGGATTAGCACACTTTGAGTCAAATGGCTTCGCTCGTGBATGGAT CCAGAATGTGE
GAAGCGGTGTTTATGCTGCTGCTTCTTCAAGTGGATCACTATTCTTCACTCTCAATTTTGGCGATGAAAGCGGTATTCAG
GTTAAAGAGTAGATTTTGORGGCATACCTCATCCAAGBAACTCAGCAAGCATATGTTATTRGECTATAOTACTGRAGAAC
GACAATCTCTAGCGCTGTCBCCAATGGAGT TACCAACGTCAACGGT GACATTGTCAACTCCTGBAAAAT GACGTACGTTT
CACCRTTATCATTATGATTAGAATTGCTAACAGGCTCTTGTAGCGCAATCTRCATGCCAATCRCTECATTCCTCTRGECE
ATTGGTCTGATAATCTTCTTCRGCCTACCCARTTACTACCACCAGTCACCTGEAAAAGTTCCATCATTCTATAAGTCTGT
CTTCCGACGCAAGATCOTTTTGTGGAACTTCATGATAGTCATTTTGCAAAACTTCTTCCTCAGCGCACCTTATGOACGGA
ACTGGBCCTRTAAGTACATCAGACCTATACTCTCCAAGAAGCCACTAACTTATCGTGCCCCATACAGTCCTTTGEAGCTC
AAACCATBCCBAAGCCTBACAAGTCAACATCCTCATCATCATCTTCTTCAGTATCATCTAGATAGCAGT GTTAACCCTGT
TTGGATATCTCTCCAAGCGECATAGCTGGATTCTACCTGTATTCGCATGTGGTTTGGGAGCTCCACGTTGEGCCCAGATA
TG6TBGGATATCTCCRBAATGEATCTCTTCCTTCCCTAAACTGACAGTTCTAT TAGCBGAGCACTCACATCACGAAGTCT
ATGGCTCTGGCTCGGTATCCTTGATGCCTTACAGGGTCTCEGCTTCAGCATGATTCTTCTCCAGACCCT CACACGAGTAC
ATATAGCCTTCACCCTGCTTGCATCTCAAGTGCTEGGTTCCATCGCEACAATCGTCGCCAGAGCATGTACTCCAAACAAC
ATCGGCCCTGBACCAATCTCCCCAGATRTGACTGCCGATGECAGT TCCATCACAAACGCTTAGTTCTEAATCACCTTATT
CTTCCAGCTCTTGATCTGGTAAGTCATCGATCCCCCTACAATCCATTTCACAGGAAGCAAAATACTAACAAAGECCCAGC
GCTGEATTCCTTCTGTTCTTCORGAAAGAACAACTCACCAAGCCCT A
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Fig. 24
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojae AgsB

MKWAFSSTVLALFATTATAWPYEESLSAYNLNENKSATNPAQYWGEWPDHKGKYFFSPDNWRFPVYTLFMDRFVNGOPTN
DNINGTLFEHDISSTAMRHGGDVAGLVDTLDYLQGNGIKATYLAGT ILMNQPWGSDGYSALDTTLLDAHFGDIATWRNAL
DEITHKRGMYVIFDNTIATMGDL I GFEGHLNDTTPFSVKEHKALWKSDRRYVDFDLGNDYNQTCDYPRFWYEDGYPVQQSH
TEGLVGCYDSDFDQYGDIEAFGYFPDUARGLAKFASVADRLREWHPSVRERL IRHSCMI I YOLDIDGFRYDKATOSTYDA
LGDMSMAYRECARAYGKENFFISGEITGONTFGSIYLGRGROPNQYPKTAEEAMKMTNESESQYFLREAGHEAIDGAAFH
YSTYRALTRFLGMDGNLAAGYDVPVDWYDAWNLMLGSNDF INPNTGKFDPRHMFGATNQDVFRWPTVEKGVERQLLGLY
TTLLLPGIPLLLWGEEQAFY ILDATASNY [YGRUAMSPATAWRDHGCF SLDSSOYYQWP IQAGREGCHDPTAAYDHRDPA
HPVRNIT IKHWYQLREDFPYLNDGYSVQKLENL TEEVFYPGSNGTATETGLWSVLRDVNAEVQGDLGEDAKNQPYIRLYVYHNT
NRTIDFKFDCKDNETALISPFPTGTKVRNLFYPYDEHTL IDGPVKLGLNGSTELNGCLANMTLDAYEFRAYVPSTRFTKP
RPMITQFTPGRDYPYRSTYAPDMDESVK IELYFSEEMDODSVTKAISITSSTESRKVPTLDEKTVDCKGIPASNTSHTGE
LPSVFMWAANLTGVYNGIHRYTVKNASSTHGNATINAVDHFLFRIGO IDNPHVF TSANYSTSLLHEESNGTLFYOHHAAG
ADKWRYSTHNWGTTFSEWKDY TGGNDT I TELEWSGTKKORWAGHHVRVEYWSKNTGSSDYVQEGDVGVHSNLPRRFPHIFF
NGPYNQYGYDGGLDNVYRQDSKDGLWKYHFTAEWPAQAGLN IWGMNPDGKPDOSHYVLGDADNDSYLDRMPPSSLSATLIN
ITEHPPKPYLAWNIY INDATMKFQLFPVGHONTQIAMFVLFWLIPVITGAACYY I FMKSFYKVKFNQIGYSEKATLIPLA
LRRKFKRNRGGDEEKMNPLMRLANKSGFLATNTAIGGAASGKRREVL IATMEYDIEDWAIKIKIGGLGVMAQLNGKTLGH
QDLIWVYPCVGGYEYPVDTPAEPMNVTILGNSYEVGVQYHVLENI TYVLLDAPVFROQSKSEPYPARMDDLNSATYYSAW
NQCIAEACKRFPIDLYHINDYHGSLAPLYLLPDTYPACLSLHNAEFQGLWPMRTOKEKEEVCSVFNLDIDIVRRYVAFGE
VENLLHSGASYLRVHOOGF GAVGYSKKYGKRSYARYP I FHGLRKYGNLPNPDPSDVGEWSKEKATGNADEVHVDPDYEAG
RADLKROGAQEWAGLEVNPDADLMYFYGRWSHOKGVDLIADVMPAVLEARPNVQVICVGPVIDLYGKFAALKLDHMMKVYP
GRYFSRPEFTALPPYIFSGAEFAL IPSROEPFGLYAVEFGRKGALGIGARVGGLGOMPGWWYNVESTATSHLLYGFKLAT
DAALNSKQETRAMMRARSAKGRFPYAGWYEDLEILGTTAIQVHNKELVKHNGRPFTPTGTITPSGLMTOPASPPNTPGMY
TPLAHSRESSYSNLNRLSEYVTQPKTSYSRDPSPSGTEKPKSGLAORGLSLGYRSGPGHASRRGRARQRDSIPEHEDTQEA
HGGATTDVELEESSDDD IVHNHYADDEYTLTPAQVEEGRRLOAARQQAGGRRYSODSLHPRNVAPPSSPGTPPAASASLLPP
PRLLDPGSRLSSASVLSLDSVVGGKKDFKLOKVDPFFTDSTGEYYKVFDKKLDELNGSNSESQLCIEEYL IKSEKEWFDK
FRDOARLGRTKSPTPSVYRDKHGASP 1 GSFYDDNGSRISGSDGPHSNDSEDDEFLLGKDYYPPTGLKKWMOIRIGDWRIYS
LFLALGOITAANSYQITLLTGEVGOTAEKLYGIATTYLITSILWHLVFRYFKSVVCLSAPWFLYGIAFIFIGSAHFESNS
FORGHIGNVGSGFYAAASSSGSFFFALNFGDEGGAPVETHIFRACLIGGIGSAYVIALWYWGSTLSQAQSEGLLTPTNNI
SNOWKMSATCYPIAAALFGIGLLLTFGLPNYYRGTPGRKVASFYKSVLRRKIVLUNFVAVILAONFFLSAPYGRNRQFLWTS
HHVHHRQIVILCYVEYGFVWAGFLFVVSRYFKSHSWFLPVFACGLGAPRWAQ [WHGVSGIGYYLPWYTGGYTGGALVSRS
VWLWLGVLDSTQGLGFGITLLATLTRMHMVFCLVCSQVLGSTATICARAFAPNNVGPGPYSPDPTF GGSAVANANT VAL
FCQLLVCAGY ILFFRKEQL SKP



Fig. 25
BASE SEQUENCE (PUTATIVE) OF NUCLEIC ACID MOLECULE OF Asperillus sojae agsB

ATGAAGTGHECTITCTOCAGTACGET GOTGRCAR TTTTCULAACAACAGCARCRLCCTGECOTTACCAAGAATTACTATS
CECATACAACCTTAAGBAAMACAAAT COGEGACCAACCOROCTLAATATTGLAGAGAATGRCCGRACCACAAGLGGAAAT
ACTTCGCTTCTOCCGACAAT TORCEATTTCOLATCTATACGCTGTTCATERACCGCTTTGICAACGBABACCCTACEAAT
GACAAGATTAATGRAALCCTCTTCRAGCACBATATCTLOTCRACACAGATRCGCCATOGTGOAGATETRGOTARTCTAGY
GRATACTTTEGATTATOTTCAGGRAA TREBTATCAARGTGOETCATTCRTTCAT T TCAATTACGTREGATGGUATACTGA
GAATTCATAGGCCATCTATCTOGCARAAACTATCTTBATRAACCAGCCATOOGACTOTEATEATTATTOOGETLTORATA
GOAGGCTACTCRACCAAGACTICEOT GACATTGLBALATGOLETAATOLTATCOACGAGATTCATAAGOGUGORATGTAT
GTCATCTTTEATAACACGATTACTACGTAAGTCTTGOCECATCCACBATAGTACATATAAGGTGATTGTTAACSCTTETA
TTCAGGATHGOTOATCTCATCOBCTT COAGGOCCACTTOAATEATACUACLCCATITTCOAT TAAGLAGCATAAAGCAET
TTGGAAGABCBATCETCGCTATATEGATT TCEATOTCROAMACGACTATAACCAGACATARCEACTACCLCCOATTCTGET
ACGAGOACACTTATCCAGTTCAACAGTLOATGARCOAGGROLTTGT TGO T TETTATGACAGTGACT TTGATCAATATGET
BATATTEAGEGCTTCRGOGTETTOCE TOATTHGCAALGTAGLTAGRAAAATTTCOATOCATOOAAGATCGTE TARGAGA
ATGGOACCCLTCGGT GUBGGAALBECTAATTORRCATTCCTATATRATTATCTAGCAGT TREATATCOACGETTTCCERTT
ATGATAAGECGACTCAGTCGACCRTEGAT BLET TGUBABATATGICCATGECT TATOGCGAATGOGLCCHTALIGT TREE
AAGGAGAATTTOTTCATCTCCARTOAAATTACTGOTBGTAACACTTTTGRTTCTATCTATITGOOCCOAGGOABACAACS
TRACCAGTATCETAAGACGECABABNAGSCCATAMBATGALLAACRAGT CLGAGTCOGCARTACTTCOTGOAT BAABCTS
GACATOAGRCGATGOACGACHOGGCOTTCCACTATTOGACATATCATECTCTRACTCOATTCTTREETATAGATGGTAANC
TTGGCOGCEGOTTACRATOTILOTOTGRAT TRGETOBATBCETORAATTICATG T TGOAGTCOAACGALTTCATCAACGL
TAACACGGECAAGTT CGATCCOCBOCATATET T TGRLACAACCAALCABBATAT T TTCLGC TGRCCAACAGTCBARAAGG
GTGTGGAMACGCAGTTGCTTRABCTRTATATCACTALLTY TACTICTTOOGGGEAT TELOCTCLTCCT TTGEGADGAGRAA
CREGCATTETATATOT TAGATOCOACAGDATCTAAGTATATETATGRCCATOAAGCAATETCOOOCRGHACTALGT GGAD
ABACCACGEITGETTTTCCTTGOATT COTCACAGTATTATCAGTGACCUATTCALGOCHETCGTOACGRTTECDATGATE
CAAGTEOTGCGTAGGATOATCATRAT CUGBULCATCEEGTGLADAAGATTATTAAGOACATGT ACCAGLTACETGAAGAD
TTCCCTETTEYGAAC GATAACTACTCCATTCAGAAACTCTCAARLY TRACCBABCAGETCTTCTATCORGGCTLLANGEE
TACCGCTACAGAAACCOGTTTATBRTOTRTUCTACG TSAT BT CAATRCGEAGETBCAGBACCTGGECTCOGACLCGAAGA
ATCAAGCGETTTGOCTCATCTASCACAACAGCAACCETARAATTGACTTCAAGT TCOACT GCAAGRAGAAGBATACTAGA
CTAATCTCCCCCT TCOCCACCAECAL CAAART TLOARRTCTGTICTATCCOTAT GACGABCACACCTIGATTEATGGOLC
CATCAAGCTTGOACTCAAGGOATCTACCOAGCTUAACGACTELOTOGUCAACATCAGATTGCACGOCTATGAGTTOCGGE
GUTAGGTCCCCAGTACAGOTTTOACT AAGLULOQELUCATGATCALCCAGTTTALTCOCGRCCATRACGTCOCTRTTCRE
TOCACGBTEECTOCCGATATERATGAARGCRTOAAGATTGABCTCTATTTCTCOEAAGAGATROACTATAATTLCGTAAL
TAAAGGAATCTREATTAGETOTTCTACGRAATOTAGARAAGRTOLOBACALTAOATGAGAARALTOT AGATTGAAAGRRAA
TTCLGGCAAGCAACACATCRTAEACT BOGCAGCTORCTAGOETLTTCATEYGGACTOCCAACCTGACRGBAGTATACAAL
GRCATTCADCGOGOTTACAGTTAAGAACOLTABLABTACTAATROARAGRLRACGAGAAACGCOOTCRACCACTTGLTCTT
GOGGATTGBACAAATCOATAATCCOATOEICTTTAGATCRACOAATTATTGUAGTAGTT TRCTGOACBAGGAATGAAAT G
GTACCCTATTCATCOABCATCACGCEACTRATACTOATAAGTRCGCETTATICYACCAATTREGBCACCACTTTLTCCGAG
TOGAAGGATTACACAGRTGECAATRACACTATCACGGAGT TAGAATAGTCTGRAACCAAGAAACAGAGATGGCABGGAGA
GOATGTGCRERTCEAGTATTOOARLAAATEOACCOATAGEAGCGATTACCTTOAGGAGGEOGATGTTAGAGTSDATTCEA
ATCTGGCTEECCRCTTOCOCCATATOTTCTTCAACGRCOOTTACAATCAGTACGECTATEACGGTRETOTTAATAALGTE
GTGAGGCAGBACTOCARAGACEETCT CTERARATATCACT TCACGOCGGAATOECCTGOTCAAGCTCAGCTGAACATTTE
GUECATEAATCORGATGOAAAILCTEATCAARGUTABGTGUTHEATUATECUGATAATGATTCCH TTOTARATCORATGL
CACCCYCOTCTCTGTCTRCAALCTTGATCAACATCACCGABCATOLGOCTARGCCTTATCIGGCTTRGARTATOTACATE
ARCGATGCEACCATGAAGT TCOAGCT CTTCCCTRTGRGACALCAGAACACGOAGATCGGCATGTTCETOOTCTTCTGRAT
CATCOCTGTCATOAGCLGTOCAGCAT GUGTOTACATT I TCATRAAGTCTTTCTATAAGAT LAAGT TCAACCAGATCGAT &
TGAGTGAAMABOCCACATTAATCCOCTTEEETT TGO BRAGAARGTTCAACAGAAATCATCATAOBTEATOAGGARARGATE
AATCGCTTAATOCGT CTRGCCAACAAGTOCRETTTCOTOEABACCAACACGGCTATTORCAGOGETECTTOTARCAAGAG
AGGCATERTICTCATGRCGAGCATREASTATOATATCRAGBATTGACARAT TAAGATCAAGATTGGTGRT CTTARATETCA
TGECCCAGCTTATGEGTARAACTCTCAGACATCAGGACCTGATCTGGBT TETYCCCTRTETCGGCEEAGTOGAATACCGA
GYGGATACACCOBGT GAGCCCATGAATGTCALGATTCTTGACAACTCOTATGAAGTTCAGGTCCAGTACCATATETTGAR
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Fig. 26
CAATATAAGCTACGTTTTGCTAGACGCCCCTGTGTTCCGTCAGCAATCGAAGTCCGAACCCTATCCAGCCCGTATGGATG
AGCTCAACAGTGCTATCTACTACTCCGCCTGGAATCAGTGTATTGCTGAGGCCTGCAAGCGGTTCCGGATTGAGCTGTAC
CATATCAAGGATTATCACGETTCTGTAGCTCCGCTCTAGCTTICTTCGCGATACTGTACCGGCTTGTCTCTCCCTTCACAA
TGCTGAATTCCAGGGTGTCTGGCCAATGCGTACACAGAAAGAAAAGGAAGAGGTGTGCTCCGTCTTTAACCTGGATATTG
ATATTGTCAGAGGTTATGTGCAGTTCGGTGAGGTTTTCAACTTGCTGCAGTCGGGTGCTAGTTATCTTGGTGTTCAGCAG
CAGGGTTTCGGTGCCGTCGGTGTGTCCAAGAAGTACGGAAAGCGTTCCTACGCCCGTTATCCCATCTTCTGOGGGTTGAG
AAAGGTTGGCAACCTGCCTAAGCCTGATCCTTCAGATGTGGGAGAATGGAGTAAGGAAAAGGCTATTGGCAACGCTGACSG
AGGTTGATGTGGATCCCGACTATGAAGCCGGUAGAGCCGACCTCAAACGCCAGGCTCAGGAATGGGCTGGTCTTGAAGTC
AAGCCGBACGCTGATCTTATGGTGTTCATTGGTCGTTGGTCCATGCAGAAAGGTGTTGATTTAATCGCCGATGTGATGCE
CGCTGTTCTTGAAGCTCGTCCTAACGTCCAAGTGATTTGTGTTGGACCTGTTATCGATCTTTATGGTAAATTGGCCGCCT
TGAAGTTAGACGACATGATGAAGGTTTAGCCTGGAGGTGTGTTTTCGAGACGTGAATTCAGCGCTCTTGCGCGTTATATG
TTCTCTGRTGCTGAATTCGCGCTTATTCCTTCTCGTGACGAGCCCTTTGGTCTAGTCGCAGTCGAGTTOGGCCGTAAAGG
AGCCTTGGGTATTGGTGGCCATGTTGGTGGTCTEGGTCAGATGCCTGGTTGGTGGTATAACGTCGAATCTACTGCGACAT
CTGATCTTGTGTACCAGTTCAAACTTGCCATTGAGGCCGCACTGAACTCGAAACAAGAGACCAGAGCCATGATGCGTGCT
CGTTCTGCTAAACAGGGATTCCCCGTCGCCCAATGGGTCGAGGACCTGGAGATCCTGCAAACCACCGCAATTCAAGTACA
CAACAAGGAACTGGT TAAGCACAACGGTCGGCCGTTCACTCCTACTGGAACAATTACTCCTAGTGGCCTTATGACTCAGC
CTGCGAGCCCGCCCATGACTCCGGGTATGCAAACTCCTCTTGCTCATTCCAGGGAAAGCAGCTACTGGAACCTCAACCGT
TTAAGTGAATACGTTACCCAGCCGAAGACCAGCTACAGCAGAGATCCCAGCCCTAGCGGCACGGAGAAGCCGAAATCAGG
AGTTCAGCGACAGCTTTCACTTGGTGTTCGOTCTGGTCCTGGTCATCAGAGCCGTCGTGGTCGCGCTCGUCAGCGTGACA
GTATGCCAGAAGACGAAGACAGTCAGGAAGCGCAGGGTRGCRCCATTACTGATGTTGAGGAAGAAAGCAGTRAGGAGGAT
ATTGTGAAGCATTATGCGGACGACGAGTATACTCTTACGCCGGCACAAGTCGAAGAGGGCCGEAGGTTACAGGGCGCCCA
GCAAGAGGCTGGTGTGCGGATGCCGTTGAGTGCAGGTGGT AGAGGCTACAGGCAAGACTCATTGCATCCCAGAAATGTCG
AGCCTCCTTCAAGTCCCGGAACACCCCCAGCCGCTTCCCAGAGCCTCCTTCCTCCCCCTAGGCTCCTCGATCCCGGCAGE
CGTCTCAGTAGGGCATCCGTTCTCTCACGTTGAGTCGGTTGTCGGTGGCAAGAAGGAGTTCAAGCTGCAGAAGGTTGATCC
GTTCTTCACCGATAGCACCGGCGAGTATTACAAGGTCTTTGATAAGAAACTTGATGAACTCAATGGATCGAACTCGGAGT
CGCAACTGTGTATCGAAGAATACTTGATCAAGAGTGAAAAGGAATGGTTCGATAAGTTCGGTGACGCCAGACTTGATCRC
ACCAAATCGCCAACTCCOTUAGTCTACCGTGATAAACACGGCGCCTCACCTATCGGCTCGTTTTACGATGATAACGGCTE
GGGCATTAGTGGTAGCGATGGCCCTCACGTGCAATGAGAGT GAAGACGACGAGTTCOTTCTCGGAAAGGACTATGTCGGTE
CCACTAGTCTCAAGAAGTGGATGCAGATCCGCATCAGTGACTRACCTATGTAGTCCTTGTTCCTCAGCTCTAGGCCAAATC
ATTGCTGCGAAGTCGTACCAGATCACATTGCTCACGGGTGAAGTCGGTCAAACTGCCGAGAAACTGTACGGCATTGCAAC
CAGGTATGTGATCAGGTGTATTCTGTGGTGGGTTGTGTTCCGCTACTTCAAATCCATCGTCTGTCTGTCTGCGGCATGET
TCTTGTACGGTATTGGCTTCATTTTGATTGGATCGGCCCATTTTGAGAGCGAACGTCTTTCAGTCGGGGATGGATTCAAAAT
GTCGGTAGTGGGTTCTACGCTGCGGCCTCEGTCTAGTGGTTCTTTCTTCTTCGCATTGAAGTTCGGTGATGAAGGTGGTGE
AGGTGTGGAAACATGGATTTTGCGTGCATGCTTGATTCAGGGTATTCAGTCGGCCTATGTTATTGCTCTCTGGTACTGGG
GTTCAACCGTGTCAGAGGCACAAAGTGAGGGTCTCTTGAGTCCTACAAAGAATATTTCCAATTCCTGGAAGATGAGGTTT
GTTCTATTAACATTCAATCGTTAATTCTACTAGCTAACTGAGCGTTTCACAGTGCAATCTGTTACCCCATTGCGGCCGEE
CTTTTTGRAATCGGGTTGCTCTTGACATTCAGTCTGGCCAATTATTATCGCCAGACTCCTGRAAAGGTCAGTTGCTTGTA
CAAGTGCGTATTGCGTCGTAAGATCGTCCTCTGGAAGTTTGTCACGGTCATCCTTCAGAACTTCTTCGTCAGGGCCCGCT
ACGGCCRCAACTGRCAGTGTAAGTTGACCTCTGTATAACGGCTTCTGTCACACCAGACCAAAGTAAGTGTGICTCTTTAC
AGTCCTCTGGAGATGCCAGCACGTACATCACTGGCAAATCGTCATCGTCTGTGTTGTTTITGTACGGCTTCGTATGGGCAG
GTTTGCTATTCGTTGTCAGTCGCTACTTCAAATCACACAGTTGGTTCCTGCCCGTGTTCACCTATAGGCCTCAGAGCGGLE
CGCTGGGCACAAATCTGGTGGGETGTGTCTGGCATTGGCTACTACCTTCCTTGGGTGACAGGAGGATATACCGGCGGCGC
GCTCGTCTGCCGGAGTEGTCTGGCTGTGGCTCGGCGTGCTGGACTCGATCCAGGGTCTCGGCTTCGGTATCATCGTCTTEE
AAACGCTCACTGGCATGCACATGGTTTTCTGTCTTATTTGTTCTCAAGTGCTTGGTTCGATCGCTACTATCTGCGCGAGA
GCCTTCGCCCCTAATAATGTGGGCCCAGGGCCGATTTCACCTGATCCTAGCTTCGGTGGTAGCGCTGTTGCGAATGCCTG
GTTCTGEGTTIGCTCTGTTTTGTCAGTTGTTGGTCTGGTAAGTTATTCGACATTCCTTAAACGTTCGTTATTATAGGATAATT
GCTAAGGTGTCGTGTTTTCGAGTGCCGGTTACATCCTCTTCTTCCGGAAAGAACAGCTGTCAAAGCCGTAA
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Fig. 27
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojas AgsC

MELTYMORSATLILSLLSATALSWPYTESLYDYNLNENKTAEAPIDYWGEWPDHEYHPSPDNWRFP1YTIFLDRIANGDP
KNDDINGTAFEHVVGSNQMRHGGDLVGLIDTLDY IRGMGFKGIYFAGTYLMNLPWAYDGYSPYDTTLLDMHHGTLEDWRR
TITETHKRDMYVIMDNTLATMSNLIGFKGHLNDSADFRADEYEVAW I SDRAYADFKFGNEYNETCONFPKFWNETGYPLTS
GGVEELKGCYNSDFDQFGELEAFGNFPDWKRALTKFASVODRLREWHKPIRDVITKHSCIQIASLD IDGFRFDKAVGATL
EPLSETTAVYRECAKKYGKHNFFLPGEITSGNTFGSLYLGRGRAPDGAPESADAGAKLKNSSDGYFLRDDGYQALDSAAF
HYTIYRSMTRFLGMDGNLVAGFDLPTDF IEAWNGMLVSNDFLNAYTGEVDPRHMFGVSNGDNFRUPAIRNGTERYLLGLY
IVTLELPGIPLILWGEEGAMYVFESTASNYLFGROPMTYQTAWWTHGCMTLNTSKFYDFPNEKGLHGCED I TVTYDQRNP
AHPLRN IMKRMFEIREQYPVANDGFYLOQTLSOLTKDVYLPGSADTPTVTGLWSVLRSYFPGVOKEASKNSONLIWLKDTAL
LSPFKSGTKLKNLFYPYDELTLEDGPGEVAVHNS TESYGC I RSMKLLPHEYRAY | EAENFYEPGPTVTEFVPGHDARLLS
TODSGATVDIGQLGYSKEMDCOKIADATSLNSTTVKGVTASLDTSSYSCNKISARTSSDNFVGEVPTYHTWSAKLKNVHHG
THOLTVKNVSTTSGYHTDAVDAFLFRVGSONNPLLSPLSNYSTSLVOKSDNGSFY IQHDAAGADKFRYSTDFGLNWSNWT
TYTGONTLYNFPEWTGTDAGKWKGTHIRVAYFSRLTGSSDY IQEGDHGWEKGVARRFPNLFWNGPFNQYGYDAGLDNKNR
YDTKEHRWKYDFVYEWPATGOMSVWGNLKDGRPRVTEVYGDYDNSSVVOKLPPSYLSSNVINITKLPPFPHLGETITLND
ANLRYEMLPVGSGWAGLVLY ILLWVLPILMGFAGIF IFIRTFYRVKLNTDGDVAKEDKLPLLFWRRVREKFSGDDESDKS
[SDKDIPTDIATAGAPEQRRTVLIATHEYNIEDWKVKVK] GGLGYMAQGLMSGHLKHONL IWVVPCVGDIEYPODTPSEPF
VVTILDKPYFINVGYHIVDNITYVLLDAPYFRGOGTKAEPYPPRUMDDLDSATYYSAWNGCAETIKRFPSIDLYHINDFHG
CLAPLYLLPTRTIPVCLSLHNAEFQGLWPLRNPHEKKEVGSYFNLPIETATKYSQFGNVFNLLHTGASYVRFYQRGFGAY
GYSKKYGKRSWARYP IFWSLEKIGSLPNPDPSDTGDMTNNPDAEYP IOSYEERINDKLOAGKWAGLNEDRDADLLYFVGR
WSKGKGVDLIADVMPATLSARPHVOL1GVGPIVDLYGRLAATKLER IMEMFPGRVFSKPEFTVLPPYVFSGADFALIPSR
DEPFGLVAVEFGRKGALGIGSRIGGLGANPGWWY TVESDATRHLLHGLKTATKQALDSSQEAREEMRANSYRAGHFPYLEW
TQKLEALQRTATQIHHTKHKNTVTGPMPESGNYWETQSVRMSTLGLPGPTQSHTEGLDTPPDRLLMPGQSRFTELQLEGA
DGNRNSSLGRKLSLGRRSGPGADRKRLGKSPPRESGILGEDLEGENTDAEEEGTATPHYNY ISPEEAMAAVNNTLGTQD]
GTAHTNNSTHSLAGPQGSTYMSAPGSPNNMSRASSPHPGTPALPOYPFOLALGSGGNTPFAHSRNVSML SLPSVVADHNG
PYFELOKVDPTFTDSTRHF TRRFEETLNNLNKKNSMTDGGIETYLMKSERKFYSHYNDAGLKKQPDDRAVSDSNSDTQDN
RASYATVTGGSDSNDPDEIDLWLSRLGYKRPIATQRFMRRRLGKWPYYALFLGLGGITATNSAQMTLLYGOVGETATKLY
ITATIYCISSICWWLLFYRFPSVIVLTLPWFIYCKAF 111 GVSPFALTSLGRAWAGNVAAGYVYSAASSSGSLFFALNFGD
QGAVP IKDWMFRASLIOGIQOLYTVALWYWSSKVTEAEVGGYSTAAL SSWKLTAVVNP TAAVCFIVAGYLLALGLPKYYRE
SPGRILFFYTSLFRRRIVLWFFFMYIVQNWFLSAAF GRNWSFLWSSOHAKAWEVVILVIFFFVILWYITLIIFRALSKEH
SWILPVFGLSLGAPRWAQTWRGTSNIGYYLPWAGSLTSGALYSRCVWLWLGYLDE IQQVGLGMILLATLTRVHVCFVYLLA
AQALGSTATICARGFAPNKLGPAGISPNYGTSLDTVGNAWFWIALFFQLLASWGFLLFYRREQLNRP



Fig. 28
BASE SEQUENCE (PUTATIVE, OF NUCLEIC ACID MOLECULE OF Aspergiius sojae agsC

ATRTTCCTUACGBTRATECABLGCTCAGCRATTCTTATECTRTCRTTACTGARCEOTACCACOTTAGLTOACCCTACAL
TRAGTCRCTCGTTEATTATAACT TGAATOAAAATAAAACUBLLCAAGCGOLGATTGATTATTGRGRAGARTGGOTUGRATE
ATGAATATCAGCLGTCGUCOGATAACTGACULT TCODBATCTATACCATCTT I T 0ALCECATCECTAACBAT GACTLY
ARGAATEBATOATATTAATGRCACCOCCTTTOAGCATGTGRTCUGCTCEAATOAAATOOGCRACHURBGLGATCTARTTEE
TOTAATTRATACGCTRGATTATATTAGGRRCATERGTTTCAAGBTGTOTTAAGCOABTTATRATCCAATCTTRETACTTA
CTATAGTARGGTATTTACTTORCTRGAACG TARTTGATGAACCTTGOCTGRACCTACGATAOLTACTCACGOAT TRATAG
CACTTTGCTCBACATGCACCATGGCAGACTCRAGGATTGEACACEGACCATCACCIAGATCCACARACRABATATATATE
TOATCATEOATAATAGACTRBCAACGTAASTACATACCCOAGATATCTCABATCAACAGTOGTTGACAAGTATATOCARA
ATGAGLAACCTTATTGGC T TCAAAGRACATCTAAAGGATTCAGCCGATTTTCOAGABATHAATATGAARTHOADTGBAT
CTCABATAGACAGTACGCREGACTTCAAATTCOGAAATOAGTACAATGAGACCTACAACTTCCCOAMGT TTTGGAATGAGA
COGGETACCOGTTRACATCAGGTGGTGTOGAGGAGC TGAAAGBATATTAGAATAGTGATTTOSATGAATTTGRARAAGTE
GRGGCATTORGTAALTTTCRABAGTAGAAGGRGGAGETTAGCAAGTTCAGLTCAOTROAABATCRTOTACROGAATRGOA
CRAGCCTATTCGTGATGTOATCACCAABCATTCTTORATTCASATCGCCAGTCTASATATOGATARTTTTCEGTTOBATA
AAGCCBTCOAGGEAALCOTCOARCCCUTAAGTGAGATAACCGETGTCTATCGTGAATGTGUAAGARATATGOCAAGCAT
ARCTTTTTCOTTCOCRECAAGATCACATCAGGAAATACCTTTEACAGTCTTTACCTTGRACGORBTCGTOAGCCABATEA
BOAGLGTRRATCABLAGATRETGRTRCTAAGTTRAAGAATAGTICOGAGCGBATATYTTRTRAGAGATGATRRATACCAGG
CETTREACTCAGCLACATTTCADTACAGGATGTACOETTCRATRACTOAT TTOCTAG0AATREATHATAATCTARTRGET
GOCTTTEACTTGCCTACTOATTTTATCGAGGCCTUBAATGUUATGUTCATCAGCAACGACTTOUTCAATOLATACALGES
TBAAGTAGACCCRAGGCACATGTTTRGTATCTCAAATCAGBALAACTTTCBTTGACCAGEAATCAGGAATEROACCBAGA
AATACCTTCTGRETCTTTATATCRTCACCOTREGABCTCCUTEAOATTCCTETRATOLTATRGEECRAAGABLABGLGATE
TATGTTTTTGAATCTAGTECTTOTAACTACOTRTTGAGOCAACARCOAATBACBTATCAGAL TGLATORTRBACROATRE
ATGCATOACTTTGAATACATCTAAATTCTACGATTTOCCTAATOABAAGGBACT ACACGECTROGAGCATATCACEGTTA
COTATBATUAGUEEAATCUBELACACCCTCTGLECAATAT CATBAAGLACATET TUBAAAT TUBLBAGUAGTATURGETA
GOARATGATGGETTCTATCTTCAAACRCT TTCTCARCTOACAAAGRATATGTACCTCCOTRGTTCAGCGRACACTLOCEAC
TETBACTAATITATAATCOETTUTRCGOAGCTACTTCCCAGELATOCAGAAGBALGCAAGLARBAACALTCAGAATCTTT
BOCTTGTATATCATAATGOTAACARAACTOARACOT ADGRTGETGACTOCAAAAAGAAAGATACCGECTTGCTRTOALET
TICAAGTCHGGAACGARGETARABAATCICTTCTATCCTTACBATOAGCTLACT T TAGAASATRGTCCRAGLOAAGTCAE
AGTCCACAACAGCACCUAGAGCTATGGATGCATCCGCAGTATRAAATTOLTTOCETGOGAATACCGTGCUTACATAGAGD
COUAGAACT IQUT [QAGCCCEGECCT ACTGTTACTARAGT IO IGLIGG0LATBACEOCORAT TR TRIL ) ACBUA| BAL
AGTGECCARACTRTOOACATCUAGETCAAATATTOAAAAGAGATAGACTATOACAABATCGCORATGCOATCTCTTTGAA
GIOAAGBACAGTGAAGGRARTTACAGCT TOOGTTBAGACATCTABCEBTATETTGLAACAARATO TGOS AAGBGACAAGDA
GTAATAACTITGTTGOGGABGTTCOAACCRTTTEEACCTEETLTACOAAGLTGARAAATATCOACCALIGAATCOATOAR
CTGACGATTAAGAACRTTTCCACBACGTCTOGAGTTCATACCOATECOATTGACCAGTTCTTATTCCETRTCGRARGTCA
ABRCAATCCOCTTTTATCOCCACTGTCCAATTATTCCACCAGTOTTGTGOAGAAATCOBACAACEGOAGLTTCTATATECE
AGCATGACECCOCTREGGCTRACAAMTTCCBCTALTCRACTRATTT TEGCCTTARCTGETLCAACTEBACAACETATACE
GETGACAACAGGOTAGTCAACTTICCCAGABTGEACCRGAACAGACGLTCAGAAGTOGAAGSCAACTCATATTCROATACA
GTAGTTTTCAAGGCTGAGGEROAGTAGTGATTACATTCAGRAAGGTGATCACGAOTGERARARAGRTETTRCTORAAGAT
TICCTAACCTCTTTTGGAACGATCOOTTOAATCAATATEGT TATGATGCGORACT GEATAACAABATGAGATACEATACE
AAGGAACATOGT TGBARGBTACBATTI TETCTACEABTEELCGELLAT TREACAAATGAGTUTCTGEEEAATGT TAAAGHA
TRGGCRGECOGACET TACAGAGETGTATERTGATATTGACAACTCATCTGTAGTTCAGAALCTICOTCLGTCTTACLTAT
CRTCCAACRTGATOARTATCACARAGCTROCTCCAT TCOEGOACCTCAACTABACCATCACGETCAATSALBCCAALTTE
AGATATBARATGETICOGGTORGATCTOAATAGAOCOAGCTOOTGOTATACATTLITOTTTGAGTHCTICOAATTOTCAT
GRGATTTRCTGETATCTTCATCYTCATCAGGACATICTACCATGTTAAACTCAATACCEATCORGATRTOBCTARAGAAG
ATAAGETEOCGCTCCTGTITTOEC0GAGAGTCAGAGAAAAGTICTOCGELOACHACCAGTOBOATAAGTCRATATOTGAT
ASGGATATACCGACAGACATTOCTATCGORRGABCCCCTRABLAALGAGETACTRTATTEATCACCACCATGRARTACAA
CATCGAABACTGBAARGTCAAGGTCAAGATOORCAGTCTAGRGETCATOGEACAALTCATRTCOCAGCATCTGAAGOATE
AMARCCTOATCTOBEITATTCOTTGOGTTROTGACATTGAATATCCTCAGBACACOCCATCCBAGCCTTICETOGTTAGT
ATCOTGBACAAGCCATATT I TATCAATGTGCAATATCACATAGTTBATAACATCACETATATUCTBOTLRACGCTOCAGT
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Fig. 29
TTTé%éGCAACAGAGCAAAGGAGAGCCGTATCCTCCTCGCATGGATGATGTTGACAGTGGAATCTACTATTGGGGATGGA
ACCAATGTATCGCAGAGACGATCAAGCGATTCCCGTCGATCGATCTCTATCATATCAACGATTTCCATGGTTGTTTAGCA
CCACTGTATTTGCTTCCCACACGTACCATCCCGGTGTAGCCTGTCCTTACATAATGCTGAATTCCAGGGTCTGTGGCCCCT
GAGAAACCCCCACGAAAAGAAGGAAGTCTGTTCGGTCTTCAACCTTCCCATCGAAACTGCAACCAAGTACAGTCAGTTTG
GAAACGTCTTCAAGCTTCTTCACACCGGTGCAAGCTAGGTGCGATTCTACCAACGCGETTTCGGCGCAGTAGGTGTRTGE
AAAAAGTATGGAAAGCGCTCATGGGCTAGATACCCGATTTTCTGGAGCCT TGAAAAGATTGGCAGTCTTCCAAACCCAGA
TGGGTCCGATACAGGGGATATGACAAATAACCCAGACGCCGAGGTCGCAATGCAGTGCTACGAAGAACGAATGAAGGATA
AGCTGCAGGCCCAGAAGTGGGCTGGTTTCAATGAAGATCGTGACGCTGACCTACTTGTGTTCGTCGGACGATGGTCGAAG
GAGAAGGGAGTGGATTTGATTGCAGATGTCATGCCAGEGATATTATCCACCAGACGCCACRTGCAATTGATTTGCGTTAG
ACCTATCGTTGATCTCTATGGTAGACTAGCTGCTACAAAGCTAGAGCGCATCATGGAAATGTTCCCTGGTCACGTTTTCT
CTAAGCCGBAGTTCACCGTTTTGCCTCCATACGTATTTTCTGGTGCCRACTTCGCCCTRATTCCCTCCAGABACGAGCCA
TTTGGGTTAGTGGCTGTAGAATTCGGCCGTAAGGGTGCACTGGGAATCGGCTCGTCGCATCGGGAGGTCTAGGCGAGATGCT
AGGTTGGTGGTACAGGGTGGAATCCGACGCAACCCGCCATCTTCTGCATCAGTTGAAGACCGCTATAAAAGAAGCGTTGG
AGTCATCAGAAGAAGCTCGTGAGGAGATGCGCGCCAATTCCGTCAGGCAACATTTCCCCGTTCTTGAATGGATTCAGAAA
CTCGAAGCCTTGCAGCGAACAGCAATCCAAATCCATCACACCAAGAACAAGAACACCGTGACAGGCCCGATGCCAGAATG
GCAGAATTATTGGGAGACTCAAAGCGTACGGATGTGTACGCTGGGCCTTCCAGGGCCTACCCAGTGRATGACAGAGGGT T
TAGATACAGGGGCAGAGAGGCTTTTGATGCCCGGCCAGTCTCGATTTAGAGAACTGCAATTGGAGGGAGCTGATGGCAAC
AGGAACAGTAGCCTGGGTCGCAAACTGTCGCTCGGTCGGCGATCTGGACCTGGTCAGGACAGAAAAGGTCTCGGCAAGAG
GGCACGGCGCGAGAGCCAGATTGTTGGCEAGGATCTGGAAGETGAGAAGACGEATGCCGAAGAAGAGGGCACGAGTAGEE
CGCATGTGAACTATATTTCGCCTGAAGAAGCTATGGCTGCAGTTAACAACACTTTGGGAACTCAAGATATCGGAACGGCA
GAGACGAAGAACAGTACTCACTCGUTCGCAGGTCCTCAAGGATCTACTTACATGTCCGCGCCAGGCTCACCAAAGAACAT
GTCAAGGECTTCCTCTCCCATGGCAGBAACCCCGGCGGTGCCTGAATAGGCATTCCAGTTAGCATTGGGTTCTGGCGGAA
ATAGTCCTTTCGCTCAGTCCCGCAATGTGTCCATGCTTTCCTTGCCTTCAGTCGTGGCGGACCATAACCAGCCCGTTTTT
GAGCTGCAAAAGGTTGATCCGACCTTTACAGACAGCACACGCCACTTCACGCGACGCTTCGAAGAGATCGTCAACAACTT
GAACAAGAAGAAGTCAATGACAGACTGCTGTATCGAGACGTACCTGATGAAGAGCGAACGTAAATTCTACAGCATGTACA
ACGATGCACAATTAAAGAAAGAGCCCGATGATCGTGCAGTATCTGATTCGAATTCAGACACTCAAGATAAGCGCGCGTCA
TACGCCACTGTCACTGBAGGTTGGRACTCAAATGATCCGGATGAGATTGATCTATGGCTCTCTCGACTGGGATATAAGGE
ACCGATTGCTATTGAGAGATTGATGAGAAGGCGTCTCGGCAAATGGCCTGTTTACGCTCTATTCCTGGGTGTTAGACAAA
TCATGGCBACCAAGTCCACTCAAATGACCCTATTGGTCGG TCAGGTAGGAGAAACAGCAACGAAGT TGTACATTATCGCA
AGGATCTAGTGTATTTGCTGCATCTGTTGGTGGCTCCTCTTCTATCGATTCGCGTCAGTAATCATGCTGAGTGTGECGTG
GTTCATTTACTGCATGGCATTCATCATCATTGGCGTCTCTCCATTCGCTGTCACATCTCTCGGTGGAGCCTGGGCCCAGA
ATGTCGCTGCAGGTGTGTATTCCGCCGCATCATCTAGCGGCTCGTTATTCTTCGCCCTCAACTTCGGTRACCAGGGTGCC
GTCCCTATAAAGGATTGGATGTTCCGCGCGAGTCTCATCCAGGGAATCGAGCAGCTCTATACCGTCGCCCTATAGTACTG
GAGTTCGAAGGTAACCGAAGCAGAAGTGBGAGGCGTGTCCACCGCTGCTCTAAGCTCATGBAAAGT CACAGCTGTGGTGA
TGCGCATCGGCGCAGTATGTTTGATAGTCGGCGTGCTTCTCGCGCTCGGCCTACGAAAATAGTACGGTCGAATGCGCCGAT
AGGATGCTCTTGTTGTACAGATGCCTGTTCCGCCGGCGTATCGTCCTCTGGTTCTTCTTEATGGTGATCGTCCAGAAGTS
GTTCCTCTCCGCAGCATTCGGTCGCAATTGGTCATTCCTCTGGTCCTCCCAGCACGCCAAGGCATGGGAGGTTGTCATCC
TAGTCATCTTCTTCTTCGTCATGCTCTGGGTAATCATGCTCATCATCTTCCGCGCCCTATCCAAGGAACACAGCTGGATT
GTACCCATGTTCGACCTAGAGTCTCGGCGCACCACGCTGGGCCCAAACATGGTEEGEAACGTCCAACATAGGCTAGTACET
GCCATGGGCAGGAAGTCTGACATCCGGTGCCCTCGTGTCGAGATGCGTCTGGCTCTGGCTCGGTGTCCTTGACGAAATCC
AGCAAGTCGGCCTGGGTATGATCCTCGCTACAGACCGTGACAAGAGTGCAGGTEGTGCTTTGTTCTGT TGGCCECACAGGCT
CTTGGATCCATCGCTACGATCTGTGCGCGTGGATTCGCGCCGAATAAGCTCGETCCTGCGRATATCTCGCCAAATGTGGE
CACGTCTTTGGATACAGTTGGAAATGCGTGGTTCTGEATCGCGCTCTTCTTCCAGCTTCTGRCTAGGTAAGGCTTTTGAA
TTTTACGGGTTTAATAAATTCAATACTAATGTGATTTATAGTTGGGGCTTCCTTTTGTTCTATGGTCGTGAGCAGCTTAA
TAGGCCTTAA
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Fig. 30
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus niger AgsE  {Genbank accession No. AN]_1_360084)

MKWAISGTLLACFATTATAWPYDESLYDYNFNONGSATHPADYRGTWPNHTGDYFPSPDNWRFPVYTLFLDRFVNGDPTN
DNINGTLFEHDLRSNOMRHGADVAGLLDTLDYLQGMGIKGLYLAGT ILMNOGPWGSDGYSALDTTLLDOHYGNLOTWRNAT
TETHKRGMYV IFDNT TATMGDLIGFDGYLNTTTRPFSVKEHGTVWETDRRYVDFDIGNDYNETCDYPRFWFEDGYPVGASY
TEELVGCYNSDFDQYGDIEAFGVFPDWQRQLAKFASYOQDRLREWVPSVRERLIRHSCI I TQSLDIDGFRYDKATQATYDA
LGDMSNAYREGARAVGKENFF IAGET TGGNTFGSIYLGRGRAPNQFPDSAEAAMKLTNT SDAQYFLREVGHEAIDGAAFH
YSIYRALTRFLGMDGNLAAGYDYPVDWVDANNLMLGSNDLVNANT GKFDPRHMYGATNQDVFRWPTVEKGVERGLLGLY]
TTLLEPGIPLLLWGEEQAFYVLDATASNY IYGROAMSPATAWRDHGCF SLESSQYYNWP IESGRAGCHDP TYAYDHRDPS
HPYRNI IKHMYGMREQFPYLNDGYTIGKLSNHTEDYYYLGSNGTATETGLWSILRDVNADVODLGSDAKNGPYWLVYHNT
NRTIDYKFDCSDND TALIAPFDSGTWYKNLFHPYDEHAQL IDSPTKLGLNGSTAYSGCLANMTMSAYEFRAYVPKTRFTKP
RPMITKFTPGHDVP IRSTVAPNADENVEVEIYFSEEMDCDSVTKSITLSSSTEIGRAPSYDSGSVNCKSYPATNTSRT GG
TPGYWMWAANLTGVYNGIHRLTVNNVS TESGNATTNAVDHFLFRIGOIDNPMIFSSANYSTSLLHKESNGTLF [GHHAAG
ADKYRYSTNWGTTFSDWIDYRGGNDT IEELEWSGTKKOSWKGNHVRVEYWSRNTGESDYYOEGDAGWNENVPRRFPHVEF
NGPYNGYGYDAGLDNVVRGDSVDGLWKYHF TAEWPAGAQLN I WGMNPDGEPDOGSWYL GDADNDSYLDRMPPSSLSATL IN
ITEHPPSPY I SWNIF [DDGTHRFOQLFPYGHAONTQIAMYVLFWI IPVITRAAGVWAFMKSF YKVKFNQVGYSEKHAMIPLA
LRRKFKRNRNRGGDEENSNPLMRLANKSGFLOGTDTATGGAASGKRRIMVL [ATMEYDIEDWAIKIKI GGLGYMAQLMGKTL
GHADL [WYVPCYGRYDYPVDKPAEPMHVTILGNSYEVQVQYHVLANITYVLLDAPVFROQSKSEPYPARMDDLNSATYYS
AWNGCTAEACKRFPIDLYHINDYHGSLAPLYLLPDTVPACLSLHNAEFQGLWPMR TQKEKEEVCSVFNLDTETVRHY VA
GEVFNLLHSGASYLRVHOGGFGAVGYSKKYGKRSYARYP IFWGLRKVGNLPNPDPSDVEEWSKEQASAMGDNVSVDPTYE
AGRGDLKROAQEWAGLEQNPDADLLYFVGRUSMAKGYDL IADVMPAVLEARPNYGLICVGPVIDLYGKFAALKLDHMMKY
YPGRYFSRPEFTALPPY [FSGAEFALTPSROEPFGLYAVEFGRKGALGIGARVGELGAMPGWWYNVESTATSHLLVGFKL
AIDAALSSKTETRAMMRARSAKGRFPYAQWVEDLETLATTATQVHNKELYKHNGRPFTPSGTTTPGGILSQPSSPLMPPG
MOTPLAHSRESSYSNLNRLSEYVTDPKTNYSRDISPSGTEKPRSGLGRGLSLGYRSGPGHUERRGRRGRARDS IPEHEDT
AGAMTDVEEDHEDIGDOQDADDEYTLTPAQVEEGRRLOAVRGOGVGMPTSPGYRRYSODSLHPRALPSSPGPYPPPTASL
LPPPRLGDAGSRLSSASVLSLOSVVGTKTDFKLOKVDPFFTDSTGEYYKAFDKRLVGLNGSNSESQLCIEEYL IKSEKEW
FDKFRDARLGRLKSPASSYFRDKHGASPYGSYYDDTGSRVSGDYDRESRDTEDDEFLLGKDYVPPTGLRKWMQ IRVGDWP
VYSLFLALGOI IAANSYOVTLLTGEVGETAEKLYGIATTYLITSILWWLYFRYFKSYVCLSAPWFFYGLAFLLIGSAHFE
PHSFNRGWIGNIGSGCYAAASSSGSIFFALNFGDEGGAPVETWIFRACLIGGIASAYI IGLWYWGSTLTKASSQGLLTST
NNTANSWKMTATCYPIAIFLWAVGLLLLFGLPNYYRQTPGKYASFYKSVFRRKTIVLWNFYAVILONFFLSAPYGRNRGFL
WSSNHAKAWQIVILCIVFYGFVHRAGFLFVVSRYFKSHSWFLPVFACGLGAPRF IQ TWHGYSGIGYFLPWVSGGYLGGALA
SRSLWLWLGVLDSIOGLGFGIILLATL TRMHMLFTL ICSOQVLGSTATICARAFAPNNYGPGPVSPDPTFGGSAVANAWFY
VALFGOLLYCAGFLLFFRKEQLSKP



Fig. 31

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspercillus niger ags®  {Genbank accession Na. ANI_1_350084)

ATGAAGTRGGCTATTTCCERCACGCT BETCRCCTGTTTCRLAACAACTGOAACBELCTGACCTTACRASBAGTCOOTCAY
CGACTACAACTTCAATCAGAAGCAGTCOGCTACCAACCCEGOGHACTATTGGABAACATEECLCAATCATACCERAGACT
ACTTCCCOTOOGCRRACAATTGECOCTTCOCCRTCTAGACEDTCTTTCTCOAGEELTTORTCAACGATGACCOLACAAAG
GACAACATCAATEGCACCCTGTTOGAACATRACCTOUGLT COAATOAGATBGGLCATRATSECEATATTGCOGECCTECT
GOATACCITOEATTAGT TGCAGGEON | GEGAATCAAGETCGE CCUTRTGECTIGTCOGATGOTBOGAT CAAT T AL TBAG
GATGETTTAGGRTCTCTATCTTGCCGRAACAATCCTCATEAACCABLCCTGGECATETAALGSTTATTCOBCTTTARACA
CBAGATTGTTGGATCAAGACTATGETAACCTAEAGACGTEGOGCAATGOCATOAL RGAAATTCACAAGDBCGABATGTAT
GTCATCTTGGATAACAGCATCGCAACGTAAGTTTECCECTGOCTTITCCOCTOTTTCCTACCCAAGAAACTAACCTGCAA
TTTTTAGGATGGETGATTTRATOGGATTTGATHECTATCTGAACACCACCAGLCOLTTCTOCATGAAGSAACACCARALE
GTGTEGAAGACTEACCROCOCTATOTGRACTTECACATTGECAATRACTACAACRAGACEBTGRBACTARCCCLECTTCTG
GTTCRAGGATGACTAGCGERT TOAAGCGTCABTCACCAAGRAGCTTATCABAT AT TACAAGASTRATT TCRACSAATACG
GTGATATTGAGGOCTTTAGTGTCTTCOCCOATTGUOAACETCAGGTCGOARAAT TCECCTOCATTCAGRATCGALTEGGT
GAATGECTTELCTGOGTRCROBARCATTTGATECRCCACTCOTACATCATTATTOAGTCAOTSBATATTEACBETTTOOE
GTAGEACAAGECCACTCABBCAACGEY COACGECCTCROAGATATRTCOARTECH TACCHCAAGTGOGOOLECHTIGTAG
GAAAAGAGAACTTCTTCATTGLAGECHARATCACGGGTEGTAATACCTTTGGATTCOATCTACTTGRGECCOABGAAGACAG
GOCAACOABRTTOCGTGAGT COGBOGRARGCAGRGATRAAGL TGACCAACACTTRRAACGLOCAGTAT TTOOTROGTRAAGT
GGEACATOAGGCOATTGATGRTGCAGCOTTCLACTACTCLATTTAGCGAGCGETGACCCELT TCOTGGACATRGATRGTA
ACTTGELTECCGETTACGATGTGCCART COACTECATTAATACCTRGAATCTEATBCTGCAGTCCAACGATCT G TCART
GOBAATACAGECAAGT TCEACCCCCOLCACATATACGGRGCTACCAACCAGBATITCTTCOGT TRACCUACAGT GAAAAA
GRGOGTERAGCATCAGTTGCTTGGATTGTACATCACGACT CTTCTEETCOCCABAATTCOACTCLTTCTLTGGREAOBAGE
AACAGEOGTTTTACGTACTGBATGOCACGAGATCGAACTACATGTAGGGTOGACABECCATGTCTOGTACCAGLBOATRG
AGGGATCATOGCTGTTTCICCTTGEAATCGTCTCAGTACTATAATTEGOUCATTGAGTCCRGOCGTCAGGECTEOOACRA
COOUACGRTGOOCTACGATCATCGTCACCOGTCTCATOCCUTRCGUAATATCATTAAGGATATGTATCACATGOOC GAAG
AGTTCCCCRTOCTCAATGACGGCTATACTAT TCARAAGET CTCAAACCACACCSAGBACRTETACTATOTCGRT TOCAAL
GACACAGCCACCUAGACCBBACTCIGEICGATTCTICATEATETGANCGCAGAT B TECAGRATTTGRGLTCCAATICTAM
GAAGCAGOGTETCTGBGETERTTTAGCACAAGAGGAACGECAGCATTRATTACAAGTTTBACTECTCGGATAATGATACAG
STCTEATTGCCGCCTTCOATAGTGGCACCTOGATCAAAMCCTATTLCACCOSTATGACBAGSACCABOTBATCRATTEE
GOCAGCAAGTTGGOATTHAACGGATCAACTGCATACABTGGTACTTGGCTAATATGACCATATCCGCOTATRAATTCCE
QGCCTACGTGCCTAAMAGLCOUTTTACTAMMCECAGGCCGATGATTACAAAGT TCACTOCRGIACACGATRTCOOHATEC
GCTCRACCATRGCCCCRANCRCAGACEABAACGTGGABETCRAAATTTACTTCTCLGAABAAATGGATTCLBACTOGETE
AGAAAGTCCATTAGCCTTTGOTCATCBACCGAAATTGRAAAGRCCOCCTCTRTCOATTCTAGCAGTATOAACTEOAAGTE
AGTECCOGOCAGTAACAGCAGCT GRACCGGCOAGAT TOCCGAGATETGEATAT AGECGAOCAACCTGACAGETRTATACA
AGGACATTCATCCTCTCACAGTCAACAATGTCAGCACABAGAGTGGGEAACGCAAL CACCAACRCCOTCEACCATTTELTE
TTCCGCATCOGCCAGATTCATAATCCRATGATTITCAGCAGTGUGAACTATTCARDTAGTITGCTCCATAAGHARTCCAA
CGACACCCTTTTCATCCAGCACCACGLCGCAGET GCTAATAAGTATCGCTATTCTACGAATTGBGETACCACTITCTCLE
ATTGEATTGACTACAGGAGCOBAAATBACACTATTGABEAACTCGARTGETCEERAACCAAGAABCAGTCATAGARAGBGA
AAGCACCTTCGOO TOGARTATTGOAGTCGTTORACCGRCAGLAGGRATTACGTCUAAGAGROAGACGCAGRGTRRAAGGA
GRATETTCCACRCGGTTTCOCTCACBTCTICTTCAAGGEACGCTACAACCAGTATEGATATGATGCAGITCTGEACAACE
TRGTCCHCCAGGACAGCGT TGACBETCTCTAGAAATATCATTTCACCGCGGAAT BECCTERTSAAGCTIAATTBAACATT
TAGEETATGAACCCTGATEAGGAGCCTGACCARAGTTGGET COTGBBARATARCOATAATGATTCAGTTCTCBATORCAT
GGEBCCOTGTTGECTGTGCOCGAGATTGATTAACAT CAGT GAAGACECCOCGTCTOCCTACATITCGTARAATATLTTCA
TTOATGACGGAAGCATGGOCTTCCAGLTATTCOCCATCAEACATCARAATACTCABATCROCATATATSTGCTCTTTTGE
ATCATCCOOGTCATCACGEGCGOAGCORGTATATGOGCTI TCATGAAGTCTTTCTACAABRTCAAATTCAACCARRTTGE
TGTGAGCGAARAACACCAGATGATCCUATTGEGCTTGCEECORAARTT CAAGCAUAATCACAATCGTRACGATEATGAGE
AAAACTCAAAGCCTCTCATBOGTOTGGCGAMAAGT CCREGTTCOTCCAGACTGACACGELEATTRATSGTRCTROTAGE
GECAAGCGTCROATGETOCTGATOGCUACCATREAGTACCACATTBAGEATTAGRCCATCAASATCAAGATTGETAGTOT
TGRTETCATGOCGCAACTCATGRGTAAGACTCTCLOTCAT CAAGACTTGATCTRBETOGTGCTTAOGTTGOGEATETCG
ATTACCCCGTGGACAAAGCCOOAGAGCCOATGEATGTCACCATTCTTGGCAATICGTACBAGETCCAGSTCCAGTATCAS
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Fig. 32

GTCTTGAATAACATCACCTATGTTCTGCTGGATECCCCTATGTTCCATCAACAGTCTAAGTCAGAGCCTTACCCGECTCE
CATRGACGACGTGAAGAGCGCCATTTACTAGTCRGCCTGGAATCAGTBCATTGCGRAAGCCTECAAGAGATTCCCTATCE
ACCTGTATCATATCAACGACTACCATGGTTCOCTGGCTCCACTGTATCTACTTCCTRACACAGTAGCTGCCTGTCTTTCE
CTGCATAACGCCGAGTTCCAAGRTTTGTGACCCATACABACRCAGAAAGAAAAGGAGGAAGTTTGCTCCRTTTCAATET
(GATATCGAGACCGTGAGECATTACGTGCAGTTTGGABAGGTATTCAACTTECTCCACTCGGATGCTAGTTATCTCCTE
TTCACCAAGAAGGTTTCGGTGCTETTGGTGTGTCTAAGAAGTACGGAAAGCOGTCCTACGLCGTTACCCCATTTTCTGG
GBTCTCCGCAAGGTTGGAAAGCTACCTAACCCTBATCCATCTGATATCGRTBAGT GEAGCAAGGAACAGRCCAGCECCAT
GGGTBACAATGTGAGCGTGGACCCOAGTTATGAAGCCE GTCRAGRCRACCTCAAGCATCAAGCTCAGGAGTGGOCCAETC
TTGAACAGAACCCTGACGLCGATTTGCTTATCTTCGTTGATCGT TAGTCGAT GCAGAAGGETGTTGAT TTGATCACCGAC
GTCATACCTBCTGTCCTAGAAGCACGCCCCAATATTCAGCTCATTTGTGTTBEACCAGTTATCAATCTCTACGATAAATT
CGCGECCCTCARACTCGATCACATCATGAAGGT CTACCCOGGACGAGTGTTCTCTAGACCTGAGTTCACGGCATTECO0C
CCTACATCTTCTCTGGTGCTGAATTCGCECTGATTCCCTCTCRTBACBAGCCCTTCGTCTRETCACCRTCEAGTTCEGA
CBTAAGGRAGCTCTGRGTATCAGTACCCEAGTTRGTGRTCTCEATCARATGCCAGRTTRATAATACAATATGGAATCGAC
AGCTACCTCCCATTTGCTCGTTCAGTTCAAGCTGGCTATCGACGCGRCTCTCAGT TCGAARACGGAAACTCGTGCTATGA
TGCATACCOBATCORCCAMCAGCECTTCCCART CACE CAGTGAGTABAAGACTTBEAGATCCTGCAARCCACCALCATG
CAAGTGCACAACAAGGAATTGATTARACATAACRGTCEACCCTTCACCCOGTCTGEAACTACCACRCCGRATGGCATCTT
AAGGCAGCCETCAAGTCCACTAATGCCGEGTAGAATGLAGACTCCCTTAGCTCAT TCTCGGGAAAGCAGCTATTCTAACE
TRAACCGTCTCAGTGAATATGTCACAGATCCGAARACAAACTACAGTCGAGACAT CAGCCCCAGTRGRACGEAAAAGCCE
£BGTCCGE0CTACAACGACAGCTTTCTCTTERTATTCACTCAGBACCTGRTCATCAAGAGCGCEGT CACCATEATEAACE
CCAGCGCGACAGCAT CCCCGAACACGAAGACACCGCA GAGCCATRACCBACG TCHAAGAABACCACGAGGACATTGGGE
ATGAGGAGGATGOGGACGACGAGTACAGTGTCAGCGCRG0TCAGRTCRAGGAAGGACGTCGCT TRGAGGOTGTCEABCAG
CAGGEAGTGOGTATGCCEACGAGTCCGRECATCOGCCETTATAGTCAAGACTCOTTGCATCCACGACAGCTTCOTAGCAG
CCCTRRCCCCATCCOACCTCCTACACABAGCETCCTTCCACCACCCABGETTGGRATGCCAATAGCERACT CAGTAGCE
CATGTGTCCTATCGCTGGATTCGETCGTTGGTACCAAGACGGACTTCAAGCTCCAGAAGGTTGACGCCTTCTTTACGGAT
TCTAGTGGCGAGTAGTACAAGGCATTCGACAAGAGGCTGGTCOAETTEAACEECTCGAAGTCCGAATCECAGCTTTGCAT
TBAGGAATATCTGATCAAGAGTGAGAAGBARTGETTCEACAAGT TCCRCBATACCCRACTGARTCATCTAMATCCCOCE
CBTCATCTATCTTCORGEACAAGCATGETGCETCCCETATTGECTECTACTACGATGATACGEGETCOCOGETAARTGAT
GACTATGACCGGGAGTCCCGCGACACGRAAGATBACGAGTTCCTCCTRGBCAAGGACTACGTGCCTCOGACEGATCTAEG
CAAGTGGATGCAGATTCATOTTGEAGACTGGCCAGTCTACTCATTATTCETTGCCTTGRRTCARATCATTGCAGCCARGT
CTTATCAGGTGAGETTGCTTACCECTGAGATTGATGACACGROCGAGAAGCTCTATGGTATCACAACCACCTACCTGATE
ACCTCGATCCTTTGETGGCTTGTETTCCET TACTTCAAATCGETRGTGTGCCTCTCEGCTCOCTGRTICTTCTATECCT
TGECTTCCTTCTGATCGGCTCCGCTCACTTTGAACCCAATTCATTCAACCGGGGT TRGATCCAGAACATCGGAAGTGGAT
GTTACGCCACTGCCTCGTCTAGCEOTTCCATCTTCTTCGCCTTGAACTTTGET GACGAAGGTGGTACACCAETCAAAACE
TGGATCTTCCGGGCT TGTCTCATTCAGGGTATCCAGTCAOCTTATATCATCOGACTATGATATTGAGATTCCAGTCTAG
GAAGGCATGOAGGCAGGATCTATTGAGCTGGACGAAGAACATOGCCAATAGETGGAAGATGACGTGAGTACATTGAACCG
TCTGATTGTTCATCAATCAGCCAGTCATTCCATCTTGT GACCCACTAACACTGATCTCCTCTAGTACCATCTGTTACCCG
ATTGCAATCTTCCTCTORACTGTTERATTGETGOTTCTCTTTGGACTTCOTAAGTACTATCRCCAAACCCCABGCAARGT
GGCCTCCTTTTACAAGTCCTATTCCGCCGCAAGATCATCCTCTGGAACTTCETTGCCGTCATCCTGCAARACTTCTTCE
TCAGCGCACCATACBGCCGCAACTEGGGCTGTAAGTCTAACTTTCCCTGCCACAT CTGTCRARTTGATAAGETAACTCT
AGTCCGCAGTCCTTTGATCTTCCAATCACGCCAAGGCCTGRCAAATCATTATTCTCTATATCATCTTCTACGAGTTORTC
TGGECGGECTTCCTGTTCATCATCAGCCGCTATT TCAAGTCCCACAGCTGGT TCCTRCCCGTGT TTGCATGLGGACT TGE
AGCACC1CGC I ICAL ICAMICT 66 1 GAGG1GI'C1CAUCALCARI 1ACITCC I CCTIGREICICCHEAGECIAICICE
GCGRAGCTTTGRCCTCGAGCAGTCTCTRACTCTRGCTEAACATATTGBATTCCATGCARRATCTCREATTCEGTATCATC
CTCCTGEAGACCCTCACCCGCATECACATGCTGTTCACCCTGATCTACTCGCAGGTECTTGETTCCATTGCCACCATCTG
TRCACAGACETTTAOCCCAATAACGTCEARCCCRACECTATATCACCRBACCCTACCTTTAGAGRBAAGTGCAGTBGOCA
ATGOGTGETTCTGEETARCCCTATTTTATCAGCTATTRGTATATACTGRCTTCCTCCTCTTCTTE00GAAAGAGCAGETT
TCCARACCTTGAACECCTTAATGATGTGGTGGTGCCT TGGECACCACCBGECATGAACATTTAACATACGTCCCACCAT
TCCTTCCTTOCTTCRCTECCTACCTAGRECCETTGRATATAATTTTACTRTCTGTCATAATATARTCTETCCTRTATATA
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Fig. 33
PUTATIVE AMING ACID SEQUENCE OF Assergillus fumigatus Ags1  {Genbank accession No. AFUA_3G00910)

MKWGWTGALL AWFATTTSCWPYDESL VGYNLNENKEAKSPVEYWGEWPDHKGKYFPSPENWRFPFYTLFLDRFVNGDPEN
DNINGTQFEHDISSNOMRHGGDVAGLVATLDYLOGMGIKGIYLAGT ILMNOPWGADGYSTLDTTILLDAGHFGNIDTWRNAT
TEIHKRGMYVIFONTIATMGDLIGFEGYLNTTTPFSVKEHKALWKTDRRYVDEDIGNDYNSTCOYPRFWYEDGLPLPSED
ADQLYGCYNSDFDQYGDIEAFGYFPDWARGLAKFASVADRLREWIPSYRERLIRHSCI T IASLDIDGFRYDKATQATYDA
LGEMSMAYRECARAVGKNNFF ISGEI TGGDYFGS 1 YLGRGROQNQWLPDPSAGPKMTNESSAQYFLREAGHEALDSAAFH
YSYYRTLTRFLGMDGNLAAGYDVPLDWVDNWRGMLRSNDLYNANTGKFDPRHMYGATNQDVFRUPTVQWGVERQLLGSY ]
TTLLLPGIPLLLWGEEQAFYVLDATATNYIYGROAMSPATAWRDHGCFSLNSSGYYKWP 1QAGREGCHDDTVAYDHRDPS
HPVRNTLKHMYQLREOFPYLNDGYTLNNLSKSTFPVOYPGSNGTETETGMWSVSREANLEVODFGSDDLNSPVWMVYOND
NHTVDYKFDCNSETDALTAPYPADTVVKNLFYPHDEFTLTAGPTRRIFGNATLPAGCYGNLTLKAFEFRAYVPKKLHRKP
RPMITKFSPGHDVPIASTVAPDASENVPIELHFSEEMDCDGVTKSISLTSSTESLKVPS IDAGSVHCERTTNFNTSHTAG
[P SMUKHGATLTNYYNGIHQ I TVKEPKT SSGNASTNSTOHFLFRIGOVDNPMVFTRANYSTSLLHEYENGTLF IGHHAAG
ADKYRYSTNWGT TWSSWTKYHGGNDT [ EELPHQGTKEQRWEGKHVRVEYWSGLTGSSDYYQEGDVEWPHAVPRRIFPHIHF
NGPFNOFGYDGGLPNKLKLDTTTGHRKYHF TYEWPAGAQ I NVWGHNPDGRPDOSWVLGD IDGDHYLDRMPPSSLSATHIN
ITDLPPSPHLAWI ISINDGTHMRYTLEPTGDOSTOMAMY ILFWIVPLLTGAYCVYVFRKSFYQVKFNQVGYSEKRTLIPLA
LRRKLKRARNGEGEAMNPLMRLANKSGFLGSATDLTAASGGSKRRMVLIATMEYD [EDWATKIKIGGLGYMAQLMGKTLG
HODL IWVVPCVGGYDYPYDRPAEPHIVTILGKPYEVOVQYHILONITYVLLDAPVFROOSKSEPYPPRMDDLDSATYYSA
WNQC IAQTIKRFPIDLYHINDYHGSLAPLYLLPOTIPACL SLHNAEFQGLWPNRTEKEKEEVOSVFNLDKE TTRRYVOFG
EVFNLLHAGASYLRVHOOGF GAVEVSKKYGKRSYARYP I FWGLKKVGNLPNPDPSDVGEWNKEKALAKSEDPPVDQEFEA
GRAELKROAQEWAGLEQNPDADLLVFYGRWSNOKGYDLIADYMPAVLEARPNVOL IGVGPYIDLYGKFAALKLDREMKYY
PGRVFSRPOFTALPPYIFSGAEFALIPSRDEPFGLVAVEFGRKOALGIGARVGGLGOMPGWWYNVESMTTAHLLHGFKLA
TEGALNSKPEVRAKMRARSAKQRFPVAQWIEBLEILGSTSIRIHNKEASKSHNRPYTPTGPMTPRGLGTMSPTFPGSGTR
TPYGTHSREASYYNLROLSETGPQORDTIISYSNNNAGREMTEKPAPGLSRKLSLGVRSGPGHINRPGRRGAGOADLALP
DRRDGGDVSDIEEESDEDFIDOYYGDEEYTLTPEQAEEGRRLONNPQSQSGRATPRELTRSSOFPSSPSVHSDMGLAPPT
RPFLEPGNRLSSASVLSYDSVVGDKKDFKLOKVDPFF TDSHGEYARLFENSLENLNAANSETQLCTEEFLVKSEKEWFDK
FRDAKLGRLNSPAPSVFRGKRGPSPYDSYYGDDASSRMSPDDEQSQEDDEFLLGKDYYPPTGLRKWMQLRIGDWPVYSLL
LGLGQITAANSYQITLLTGEVGOTAEKLYGIATTYLITSILWHFVERYFKSIVOLSYPHEFYGLAFLL TGLAHFDHNEFS
RGWIONVASGFYATASSSGSIFFALNFGDESGAPYKEWVFRACVIQGTAURAYVIALWYWGSTLTKASSQGLLTAETNIAN
THKMTAICVPITVFLWOVGLLMFFGLPNYYRGSPGKYPSFYRSYFRRKIVIWNFAVVI IONFFLSAPYGRNWNFLWSSAH
AKTWOIVILCIVFFGFVWAGFLFVLSHLSKKHSWILPVFACGLGAPREAQ [WHGYSGIGYYMPWVAGGLTBGALASRSIW
LWLGYLDATQGLGFGMILLGTL TRMHMCFTLIVCOVLGSTATICARAFAPNNVGPGPISPDPTYGASAVANARFWIALIF
GLLICAGFLLFFRREQLAKP



Fig. 34
BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus fumigatus ags1 {8esnbank accession No,
AFUA_3GD0S10)

ATGAAGTOGUGATGOACCEEEECGTTROTGROCTAGTTTRCGACAACCACATCATRCTGEOCATATGACGAGAGLCTEAT
COBUTACAACUTEMACEAGAATAAAGAGGCCAANALCCLCHTGOAGT ACTUGHGATAATQECLURACCATAAGGELARAT
ACTTTECCTCCCAROARAALTGROGOTTTOOATTTTACAGCCTATTTTTGGATOGATTCOTGAACBATEACCOOAAGAAT
GATAATATCAACGOOACACARTTCOAGCATGATATCAGETCCARCCARRTGCGTLACGRTAGTBATATLGCCARATTRET
GRCTAGTTTRRAGTADTTACAGGGOATRAAGATCAAAGTAGRTTITTOLTGARGTRALTRATCTATGGCADAATAABATS
CTBACTGCEACAGBBOATTTATCTGELCGHAACGAT COTTATGAACCAGCLOTARRGCGCAGACGRTTACTCGACATTGE
ATAGAACGGTTTTGRATCAGCATTTTRATAACATCOACACCTGAGRCAACGCEATSACAEAGATCCACAAGCOGGEGATE
TATGTGATATTCEACAATACTATTGCCACGTAABTCTCCOCAARGCCCATTCTCTHCHBT GLESACTRACBCAAATACAAGR
CATGGGTRATCTCATTGRCTTCGAAGELTATCTCAACACCACCACCCCOTTCTCOBTCAAGGABCACARBECCCTITEGA
AGACCGATCATORETACGTREATTTTGACATTBRCAACBACTATAACTCAACCTBLGAT TACLCCCRTTTTTRETATGAG
GADGGTCTTCCGCTTCOCTONGAGCABRCCEATCAGCTERTAGRCTRLTACAACASCRATTTOGAGCASTACGETRACAT
TGAAGGGTTCOETRTGTTCLUCGATTGOCAGCGTCAGTTRGECARETTCGUATCOGTGCAGGATCATCTCCGAGRATEAA
TCOCOAGDE TACAABARCANLT GATCCRTCACTCTTGCATALTCATCALCTCCO YEBATATISATGATTICCARTAGGAT
AARBCCACCCAGGCBACGETTEATGOTOTCAGLBAAATATCOATEGCATACCGABABTGTACOCGTACOGTEAETAAGAA
CAACTTCTTCATCTCGGAAGARATTACCGRTGETGATTACTICGGTTCCATCTADSTCABACEEGECASACAGLAGAACE
AGTGGGTTCCGBACCCTTGECAGGETCOCARGATGATGAATGAGTCCAGUGCCEASTATTTCOTECR60ARGHARACEAT
GAAGCCCTTGATAGTGCTACETTOCACTATTCEBT TTACCACACETTRACCOATT TCCTRGATATGGACGECAATOTCRE
GGOCGETTACBATRTCCOTCTGAATTGRETCOACATGTGOOGECAAATGCTCCBR TCEAALGACCTCETTAATGLAAACA
CAGGCAAGTTCRALCCCCERCACATATACGOTACRACCAACCAGGATETICTTECAGTGGCLAACTATGLAATAAGECGTE
GAACGGCAATTGTTGGGTAGTTATATCACAACACTGOTCCTICCOGROATCOCTOTTTTGCTOTGGRATEAGGABTAGHS
CITCTATATGOTGRATGCCANTACTACTAATTATATTTACGGTCGTCAGGCCATGTCGGCTOOAACTRLCTRAAGABAGE
ATGOCTGOTTCAGTCYGAACTCOTCOCAGTACTACAAATGECCGATTCAAGCTOOCCOBOAASCTTGCCACGATOATACA
GTCGCCTATGATCATCOGEACCCTTCTCACCCABTGLGCAACATCLTLAAGCACATBTATCASTTGOGTBAGCARTTTEC
CETTCTIALTGACBAT TACACCCTCAACAACTTRTCOAABTCOACCTTTCOCATELABTALCLGGET T CTAACRRAACLE
AGAGGEAGACCGGAATGTGRTCTGTCAGTCOCEAAGCOANCCTRGAAGTGCAGRATTTCAAATCCGATIACCTGAATTON
COTETTTGOATGETCTACCAGAATAATNACCATACGUTGGAT TACAAGTICOATT BCAACACEOAGACSBATGETTTGAT
T6CTCCCTACCCTROOGACACCGTCRTOARGAACTTGTTTTACCCETARGGATGAGTTCACCTTGACCELGEECCCAACEA
AAGGGAGLTTTGRAAATOGRACATTRUCTGOTAROTBATATAGCAATCTGACBCTCARAGRATTTRAGT TCCGEGUCTAC
GTGOCAARGAAGTTAGATOGRAAGCCTCUCCCOATGATCACCARATTCAGLCCRABCCACRACGTTECOATTGETTOCAC
BGTTGOGCCTGATROT TCOBAGAATATGOCCATTGAGGTRCATTTCTCOGAGGAGATGAATTSCGATAGRAETCACCAAGT
GOATTTCOCTOACCTCCTCOACCAAGTCACTCANAGTCOOATCCATOBACGETERLTCTGTACATTRCHABCGTATTALS
ARGTTCAAGACGTCOTRGACTRCTCABAT YOO TAGCATGTGLAAGT CACAGGCTACTTTOACSAATGTS TACAAGGGTAT
COACCAGATOACTOTGAAGENACCCAALACTAGCAGTGGCAACGLCTCOACCAACTCCACTEATCACTTCLTTTTOCGEA
TTGGCCARGTCOATAATCCRATGRTCTTCACCABAGCCAACTACTCRACTAGTTTECTCCATIAGTATAAGAACRAGALT
CTRTTCATCCAGCACCACGRTELAGRCACGOATAAATACCGCTACTCRACCAACTBBGRAACCACCTEATLBAGCTEEAC
CAAGTACCATOOCRATAACBACACCATOOAAGAGCTGOGETGGLAAGOOACCAARGAACARCAGT GOGARGGCARACALG
TOOGCGTRGAATACTGRAGCOGOTTHACLGGTAGCAGCGACTACTACCAAGAAGE TRATETGAGCTGEOLOCACTAAGTE
COCCATCHATTCUETCATATCOAT TTUARCGGTCCTTTCAACCAG T FTGBCTACGATGECGET CTCUCTARCARGOTCAA
GCTOGACACCAGCACTRGGCATTGUAARTACCACTTCAGCTACGAGTBECCTGCATAAGCTCAGATCAACBTCTBBGGEA
TGAAGCCOGATOACAGOLCRBACCAGAGTTEGATGCTRAGCRALATCRACRGTRALCACRTTTTGRACGRATACICOMG
TCETCTGTGTCORCEACCATRATCAATATCACBRACCTTCLACORTCADLTCACLTCEGATAAATCATITCBATOAAGHA
COGOACCATOUGETATACGT TAGAAGCCACCGETOATCAMAGTACGCAUATOUCCATETACATICTCTTCTGRATTETGC
COHIGCICACABGIGUGRIBIGGE G IACE TG TCA TGAKALGE T TCIACCAGY I CAAG ETCAACCAGHTCOG R CAGE
GAAAAGCRAACGLTCATTOCCCTAOCCOTTCGGCGRAAGCTRAAGCETGUCCATAATGRCIABBGTGAGBCAATGAACCE
GOTBATGOGCCTGBCCAACAAGTOCARTTTCUTCCAGAGLROGASBEATCTCACABCCACTTOBGGLEATTCOARAGREE
GCATGGTCCTCATTGCCACGAT GGAATACCATATCOGAGBACTGOGCCATCAAGAT DARAATCOGTEGTSTCGGTICTCATS
GOTCAACTGATGARCAAGACCOTOOGLCACCAGEATCTCATTTGOATCGT TOCCTACATOGETRBAGTIBACTACCCTGT
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Fig. 35
TGACGGGCCCGCEGAACCCATGATCGTCACCATTCTGGGCAAACCGTATGAGGTCCAGGTGCAGTACCACATCCTGCAGA
ATATCACCTACGTCCTGCTGGATGCGCCGEGTTTTCCGTCAACAGTCCAAGTCAGAGCCCTACCCACGGEGTATGGATGAC
CTCGACAGTGCTATTTACTATTCGGCGTGGAATCAGTGCATTGCTCAGAGTATCAAGCGGTTGCCCATTGACCTCTACCA
TATCAACGATTACCAGGGATGCCTCGCAGCCCTCTATCTCCTGCCGCAAACGATCCCCGECTGTCTGTCTCTGCACAACG
GGGAGTTCGAGGGTCTCTGGCGCATGOGGACGAGAAAAGGAAAAGGAAGAGGTTTGOTGCGTCTTCAACGTGGATAAGGAA
ATGAGGCGGCGGTACGTTCAGTTCGGTGAGGTTTTCAATCTGCTGCATGGCGGTGCCAGTTATTTGCGTGTCCACCAGCA
AGGATTCGGTGCTGTCGATGTGTCGAAGAAGTACGGTAAACGTTCGTATGCTCGGTATCCCATCTTCTGGGGCCTGAAGA
AGGTCGGCAACCTGCGCAACCCTGRATCCTTCCGACGTTGGCGAGTGGAACAAGGAAAAGGCCCTCGCCAAGAGTGAGGAT
CCACCTRTCGATCAGGAATTCGAAGCCGGTCGTGCTGAGCTCAAGCGCCAGRCTCAAGAATAGGCTGALCTGGAGCAGAA
CCCGGACGCTGATCTCCTCBTGTTCGTTGGTCGGTGGTCCATGCAGAAGGGTGTAGATCTGATTGCGGATGTCATGCCTG
CTGTTGTTGAGGCTGGTCGTAATGTTCAGCTGATGTGTGTCAGGGCTGTGATCGACGTGTACGGGAAGTTCGGTGCGCTG
AAGCTGGACCGTATGATGAAGGTCTATCCCGGCCGTGTCTTCTCTCGTCCTCAGTTCACTGCTCTGCCLCCCTACATCTT
CTCCGGTGCTGAATTCGCCCTCATTCCOTCCCGTGACGAACCGTTCGGTCTGGTCGCCATCGAATTCGGCCATAAGGGTG
CTCTCGGTATCGGTGCTCGCGTCGGTGGTCTCGGTCAGATGCCTGGTTGGTGGTATAATGTCGAGTCAATGACCACCGCT
CATCTGCTCCATCAGTTCAAGCTGGCGATTGAGGGTGCTTTGAACTCGAAGCCCGAGGTCCGTGCTAAGATGCGTGCTCG
TTCGGCTAAGCAGCGGTTCCCGGTCGCCCAATGGATTGAGGATCTTGAGATCCTGCAATCTACATCCATCCGAATCCACA
ACAAGGAGGCCTGCAAGTCCAACAATCGTCCCGTGACTCCTACCGGCCCCATGACCCCTCGRGGACTGGGTACGATGAGT
CCAACTTTCCCCGGTAGTGBAACCCAGACCCCGATTGGCACGCACTCTCGCGAAGCTAGCTACGTGAACCTGAGGCAATT
GTCAGAAATTGGGCCACAGCAGCGCGACACCATCATTTCCTACAGCAACAACAACGCTGGTCGGGAGATGACTGAGAAGT
CTROGOCRGRATTRAGCCGAAAAGCTGTCGCTTRATATCOGTTCORGRECTGGTCATATTAACGGTCCTGRTOGGOGTGGA
CAGGGACAGCAGGAGCTCGCTCTGCCCGATCGCAGAGACGGCGGAGATGTTTCCGATATGGAGGAGGAGAGTGACGAGGA
CTTGATTGATCAGTAGTATGGCGACGAGGAATATACCCTCACAGGCGAGCAGGCTGAGGAAGGTCGACGAGTGCAGAACA
ACCCCCAGTCCCAAAGTGGACGTGCCACCCCGAGAGAACTTACCCGCTCCTCCCAGTTCCCCTCAAGCCCGTCCGTTCAT
TCTGATATGGGTCTTGCTGCGCCCACCCGGCCATTGCTGGAACCTGGCAATCGTCTGAGCAGTGCCTCGRTGCTATCGAT
CGATTCCGTCGTTGGTGACAAGAAGGACTTCAAGCTGCAAAAGGTTGATCCTTTCTTTAGCGACAGCCACGGTGAATACG
CTGGCCTGTTCGAAAATAGTCTGGAGAACGCTGAACGCGGCCAAGTCGGAGACACAGCTCTGCATTGAAGAGTTGCTCGTC
AAGAGT GAAAAAGAATGGTTCGACAAGTTCCGGGATGCCAAGCTGGGCCGTCTGAACTCGCCCGCTCCATCTGTCTTCCG
TGGTAAGGGTGGTCCTTCGCOTGTGGATTGGTAGTAGGGGGATGACGGCTCGTCGOGTATGAGGCUGGATGATGAGGAGT
CCCAGAAAGATGACGAATTTCTCCTAGGCAAGGACTATGTCCCTCCRACCAGTCTGCGCAAGTGBATGCAGCTGCACATT
GGAGATTGGCCCGGTCTATTCCCTGTTGTTGGGGTTAGGCCAGATCATCGCCGCCAATTCGTAGCAGATCAGCTTGCTGAC
CGGCGAGGTTGGTCAAAGTGCGGAGAAGCTGTATGGAATCGCCACCACATAGCTGATTAGCTGGATCCTGTGGTGGTTTG
TCTTGCGTTACTTCAAGTGCATCGTGTGTCTCTCGGTCCCCTGGTTCTTGTACGGTCTGGCGTTCCTTCTCATTGGECTE
GCCCATTTCGAGCACGAATGAGTTCTCCCGEGGATGRATCCAGAACATCGGCAGTGGETTGTACGGCGAGCGCTTCCTCCAG
CGGGTCGATTTTCTTGGCCCTCAAGTTTGGTGATGAAAGCGGCGCGGCGGTCAAAGAATGGGTCTTCCGTGCTTGCGTTA
TCCAGGRCACGCAGCABGCTTATGTCATTGCGCTGTGGTACTAGGATTCGACGCTCACCAAGGCCTCBAGGCAGGRCETE
TTGAGCGCGGAGACCAACATCGGCAACACCTGGAAGATGACCGGCATCTGTGTTCCGATTACGGTGTTCCTGTGGTGTGT
CGATCTACTCATATTGTTTAGGCTGCCCAAGTACTAGCGCCAGARTGCTGGTAAGGTTCGGTCCTTCTATGRATCGGTAT
TCCGGCGCAAGATCGTCATCTGGAACTTTGCCGTCGTCATTATCCAAAAGTTCTTCGTCAGTGCTCCTTACGGCCGCAAG
TGGAATTGTAAGTCAGCTTCATCGGTCCACGTGAATGAAGATCCTAACCGCCTGTTACAGTCCTCTGGAGTTCGGCCGAG
GCAAAAACATGGCAGATCGTCATTCTCTGCATTGTCTTGCTTCGGTTTCGTCTGGGCCGGCTTCCTCTTCGTCCTCAGCCA
CCTCTCCAAGAAACAGAGCTGGATCTTGCCCGTGTTCGCCTGCGATCTCGGTACCCGCCAGCTGGGCCCAGATCTGRTGAG
GTGTCTCGGACATCGGGTACTACATGCCCTGGGTCGCCGGCGGGCTCACGGGTGGCGCCCTGGCGTCTCGCAGCATCTGG
CTGTGGCTGGGGGTTCTCGACGCAATCCAGGGCCTGGGTTTCGGTATGATCCTGCTGCAGACCGCTGACCCGLATGCAGAT
GTGCTTCAGCCTCATTGTGTGCCAAGTGCTGRGGATCCATCGCCACCATCTGCACOCGAGECTTTGCCCCCAACAACGTCG
GCCGGGGCCCTATCTCCCCCGATCCCAGCTATGGTGCGAGTGCCGTGGCGAAGGCGTGGTTCTGGATCGCCTTGATCTTC
CAGCTGCTCATCTGGTAAGTTTTTATTTTGCACCTCTATCTATCGATATTGAACATGGCTAATCCATTGCAGTGCTGGGT
TGCTTGTCTTCTTCCGCAGGGAACAGCTCGCCAAGGCGCTAA
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Fig. 36
PUTATIVE AMINO ACID SEQUENGE OF Asoergillus oryzae Uge3 {Benbank accession No. AOR_1_25881174)

MESPROSDASTPVEPYSPGGVDTPATQSSVLFDGNLEELLRNFPLDOYILYVTGGLGF IGSHTTLELLKANYNVIVIDNLS
NAFQNVFDORIKLLASKHHEQQGTKMPEMHLHAHDYRDSVALRKLLEQYQIQSRWGTPKTKISGVIHFAAHKAVEES IRNP
LKYYANNVGGL IDFATTLGEFGIKTFVFSSSATVYGTLATSGLPLKEELCYHKDE [FEDRDGSKKLNEPGCTGI TNPYGR
TEWICEATLADLAASDPEWT IVALRYFNPVGCDESGLLGEDPKOIPTNLLPYVVKYNTGGYKELGMFGTDWDTEDGTAVR
DFIHVTDLARGHTAALSAANEGKLKENFRTFNLGTGTGHSVMEVYNTMESYSSKATPRRAADRRAGDVGSCVAVATRSQE
ELQWKTEKTLTDACASLCNFLAVSGLSS

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus oryzacuge3 (Genbank accession No. AOR_1_2588174)

ATGGAGAGCCCTCGACAGTCTGACGCAABTACTCCCGTGGAGCCTTATTCTCCAGGATGCGTCGATACACCAGCGACGCA
GTCATCCGTCTTGTTCGATGGAAATCTTRAAGAGTTGCTGCGCAACTTCCCCCTRGATCAATACATCCTCATCACCGREG
GTCTCRGTTTCATTGGAAGTCACACAACATTGGAGCTACTCAAGGCCAATTATAACGTAATGGTCATTGACAACCTTAGC
AATGCTTTCCAGAACGTCTTCGATCGCATCAAAGTCCTAGCTTCCAAGCACCATOAGCAACAAGBAACCAAAATGLCCEA
GATGCATCTGCATGCCCATGATTACCGCGACAGTGTTGCTCTTCGCAAGGTTCTTGAGCAATATCAAATCCAGTCGAGRT
GGEGTACACCTAAGACCAAGATCTCCGRCGTCATCCATTTTGCTGCCCACAAGGCGGTTGAGGAGAGTATCAGGAATCCT
TTGAAGTACTACGCAAACAATGTCGGCGETCTCATCGACTTTGCCAGGACGCTAGGTGAGTTTGBTATCAAGACCTTEGT
GTTCTCGTCATCCGGCACCGTATACGGAACT TTGGCAACCTCCGETCTTCCTCTTAAGEAGGAGCTTTGTGTCGACAAGG
ATGAGATGTTCGAAGACCGTGACGGGTCCAAGAAGCTCATGGAGCUTGGGTGCACAGGTATCACAAACCUCTATGGALGE
ACAAAATGGATCTGCGAAGGCATCTTAGCCGACGTCGCAACCTGCBATCCAGAGTGGACCATCATGGETCTACGATACTT
CAACCCAGTTGGATGCGATGAATCCGGCOTTCTOGGTGAAGATGCCAAGCAAATACCTACCAACCTTCTTCCAGTTGTOG
TCAAGGTCATGACTGGRCAGTACAAGGABCTGCAGATGTTTGBAACCGACTGGGACACGGAAGATGGCACAGCTGTCCGT
GACTTCATCCACGTGACCGATCTGGCTCEAGGACATATCGCAGCCCTCAGTGCTGCCAATGAAGGGAAGCTCAAGGAGAA
TTTCCACACATTCAACCTCGGAAGCGGTACAGGCCATTCCGTAATGGAGGTGGTAAACACTATGEAGAGTGTGTCTTCCA
AAGCAATTCCGAGAAGAGCTGCTGACCGCCGTGLGGGTGATGTGGETTCCTGCATTGOTGTGGCCACCAGGTCACAGGAG
GAGCTGCAGTGGAAGACCGAGAAGACATTGACCGATGCCTGTGGCAGTTTGTGCAATTTCCTGGCTGTCAGCGGAGTATC
CTCTTAG
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Fig. 37
PUTATIVE AMINO ACID SEQUENCE OF Aspergilius oryzae Sph3 (Genbank accession No. AOR_1_2586174)

MATHGPDKHVSGRRCLOSRRSRITLGAFVFIATLAVYIPPAVYVTLRKKNSMGPKANIFYPLYVYPAPGAWDPLEAELSS
HPEANF TVVINPSSGPGPNALPDANY TRETPKLASYDNVRLLGYVPTTWAKRNISAVRRD LATYAEWP TNSSNPKLAVRG
IFFDETPQQYDADALSYLOGELTSFVKGLSGLGPDNF IVHNPGAVPDSRYMSSADSTVVFEAAYDTFNERDGTKOFDVLPK
SDRGRGOLCIVIHSVPDGVEGSKLRDLVKKLRKTADEIFITHLSTDYYANFGDRWGEFVDWMAK

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus oryzae sph?  (Genbank accession No. AOR_1_2586174)

KATGCAGTTTCTTGCCCTCGTTTCOTTGCATTCTAAGGCATTCACATTTTAATTGCCTACGGTCACATGGCAACGATGAGE
CCAGACAAACACGTGAGCGGTCATCATTGCOTGCAAAGCCRACGTTCTCGAATCATTTTGRGGGCCTTTGTCTTTATTGE
TATGCTCGCRATCRTTATAGCTCCCGCABTCATCGTCACCOTACGCAAGAAGAACAGCATGGGOCCTAAAGCTAACATTT
TCOTCCCTCTCTATGTGTACCCTGOCCCTGGCGCCTGAGATCCATTGGAAGCAGAGTATGTCTGATTTITITTITTITATG
TCTATTTGTATTTCTAATTGTTAGCTTCAATTTCACCCCCACTACTCCCCCTCACCCCCCAAAGCCCAATATGTTCTAGT
CCCTGGGGTATATACATTATACACCATAAGCAAGCTGAAAGCCAATTGCATGATGCATGCAAGCRGGAAGCTATAATTTT
GGGGGAAAGTAACTAAGCRCCAGAGGATCTCTTCACATCCGGAGGCCAACTTTACCGETTGTGATTAACCCTAGCAGCGGE
CCAGGRCCCAATGCCCTGCCCGATGOTAATTATACCCGAGAGATTCOCAAGCTCGCCTCTTATGACAACGTGCGTCTETT
AGGTTATGTCCCTACAACCTGGRGCTAAACGCARCATCTCGRCCGTGCGTCGCRACATCGCAACCTACGCAGAATGGCCRA
CCAACAGTTCGAACCCTAAGCTCGCGGTTCGGGGTATATTCTTTGATGAGACGCCCCAACAGTATGATGCCGATGCGTTA
TCATATTTGCAAGAGCTCACCTCATTCGTGAAAGGCCTTTCTGGTCTTGATCCAGACAACTTTGTATGTGTGACCETTCT
CTTTCAGCOCTCTOTAATTTGTATTACCGOTCGGTATTCATGGTAATTTACATAGGGTACATAGCTCATGCCCCCTGTATT
COTTCTCCACGCTCTGTITTACTTTTCTTTTTATGCTTTTTCACTTTTGCGTCTCOBACAGTCAATATGECGCATAGCTGT
CTTTTTGATGGCGCTAGGTTCTATTACGGTTTCCAACTGCAACTCGGACAAGCTCATTGGGTCAAGTTAGTCAACGATEA
TGCTAATAGTGACTGGCTAGATTGTCCATAACCCGGGAGCCATTCCAGACTCTCRTTACATGTCTTCAGCTGACTCGACT
GTCGTATTCOAAGCGBCTTATBACACCTTCAACGAGCGTGATGGCACGAAGGAATTCGACGTTCTTCCGAAGAGCGATCA
CGGTCGCGGTCAGCTCTGCATTGTGATCCACTCCATTCCGUATGGGETTGAAGGTTCGAAGCTICGTGATCTCGTCAAGA
AGCTTCGCAAGACCGCCGATGAGATTTTCATTACGCACGTGAGCACGGATTACGTATGCCAACTTCGGAGATAGGTGGAGE
GAGTTTGTCGATTGGATGGCTAAATAATTGCTACGGGCGGCGCTTTTCGAGCATAGCTGATGCAAGATTGCTTATGATCA
GGGCCCGATTGGCGTCGACTGATAATATATGLGCCGRCBCTTTOTTTTGATGEATTGGATTGACTAATTAAGTTAGRACS
TGTCTATACTGTATGAACGTUTATATCCTATATGATGATTCTACTGATAATATGCTATTTGACTTTGGCCGTTRGGACTA
TCAAATGATACCTAGAATTACGATAGAGTTTACGATCGTGAAGATTTCCTTTITIGTTTTICTC
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Fig. 38
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus oryzae Ega3 {Genbank accession No. AOR 1 2584174)

MAGIDEALPLKGKGOAASGWKTWSYKKRMLTIGATALVIALATGLGVGLGVGLNKGGGDDEGEVPPTTGGGVTTAKWAPA
VGTKWQIELLYALNDTSVDADIYDIDLFNNDKSTITDLOKQGRKY ICYFSAGSYENWRPDKDKFKDSDMGNTLDGWPNEK
WLDLNSKNVRS IMTSRLOMAVEKNCDGYDFDNVDAYDNDNGLDMKKEDSANFUMWLANEAHARNMS IGLKNAGATTSAV]
DNMQWSYNEQCAQYEECDTYAAF IDKNKPVFHIEYPKGDDTNNNDLYSTSQKKSACDFEGSSNFSTVIKNUMNLDNRIQTC

BASE SEQUENGE OF NUCLEIC AGID MOLECULE OF Aspergillus orvzee ega3  (Genbank accession No. AOR_1 2584174

CCOCAGGTGACCTCBAAACAACAGCCACTGTAGCAGAGTCCATTATTTGGACATTGACTGCCGCAGTCTGTAAGGCATTE
ACTTGCCTTTAATTCCAACCCAGGACAGGCGTCTCTGCATCCGATTCCCCGGACCACCTCAACGCAATCTCTGAACGGAGE
CACTTCATAGTTTCAGTGTAACCGCGGAGAGAGGGATTTCTTTGTCCTGTCCTAGCCTATACGATTITAACGGTTGGCTRTG
AAGCCCTGTGGTTCTAGTCCGGAATACGCCACTTCATTTGCTTCYTTATCTGATCGTTTGATCTTCCTCTCAGGTCOTCT
TTATATTTTCCCTGCTTACCCCCCACCTTACCGCTGTGGTTTGTGAGAATCAAATCGCAGGTCGTACCTTTCTTTCTCGE
AATTGCCTTCTTTGAACATTITCTTTCTTTAGTCGTTCGTTTTACAGGAATTTTTCTTTGTGAAATCTATTGCACTATGGE
GGATATTGATGAAGCGCTGCOCTTGAAGGGTAAGGGACAAGCCGCGTCCGBCTGRAAGACTTGRTCCGTCAAGAAGCGCA
TGGTGATTATCGGCOGCTATCGCTCTGGTEATCGCTCTCGOTATTGGTOTAGGAGTTGAGCTTGGGAGTCGGTCTGAATAAG
GGTGGAGGGGATGACGAAGGCGAGGTTGCGGCCACTACCGRAGGAGGCGTGAGCACAGCCAAGTGGCAACCGGGOGTAGE
AAGGAAATGGCAGATGGAGCTTCTGTAGGCGCTCAACGAGACTTCAGTAGACGCAGATATCTACGACATTGATCTGTTCA
ACAATGACAAGTGGACCATCACCGATCTACAAAAGCAAGGACGCAAGGTGATCTGCTACTTCTCCGCTGGGAGCTACGAG
AACTGGAGGCCCGACAAGGACAAGTTCAAGGACTCCGATATGGGTAACACGCTGRATGGGTGGCCGAATRGAGAAATGEET
TGAGCTCAACTCCAAGAACGTGCGGAGCATTATGACGTCGLGTCTGOATATGOCAGTCGAGAAGAACTGCGATGRAGTTG
ACCCGGATAACGTCGATGCCTATGACAACGACAACGGTCTCGATATGAAGAAGGAGGATTCGGCGAATTTCATGATGTGE
CTOGCCAATGAAGCGCATGCACGCAATATGTGCATTGGTCTGAAGAATGCCGEAGCGATCATCTCCGCAGTGATGGACAA
CATGCAGTGGAGCGTGAACGAGCAATGCGCGCAATATGAGGAGTGUGATACCTATGCCGCATTCATCGATAAGAACAAGE
COGTCTTCCACATCGAGTACCCCAAGGGCGACGACACCAACAACAACGATTTGATCAGCACGAGCCAGAAGAAGAGTGCT
TGCGACTTCGAGGGATCCTCCAACTTCTCBACGGTCATCAAGAATATGAATCTGGATAACTGGATCCAGACCTGCTAGTC
GCACAATTGATCCGCATCTAAATACTCTGTTCRGATCAGCAAGGGCGCCGRGAGTTTGAGATTGRGGTTCCACCGATCGCCT
TACCATCTATATAGTTTGACTATGATGTAATCTGOCTCATTTAATTAAGTTGGAGATTCGTCTCTTTCA



Fig. 39

PUTATIVE AMING ACID SEQUENGE OF Asporgillus oryzac Agd3 {Benhank accession No. AQR_1_2582174)

HVEPHLLRTGCYFGL I TCDOTPPGYWPEGYPSY TAPYPESRTSGY TTHSPAFTSSYLSFTSSSPRYTASSSFYTTTITLAS
STSTSTSTSLPSFTSTLYSVETPVSASETHSL IPSPESST IPSATPEASY IANGNVAGNILVIAKDTAAANYATSGLNGY
GIPFTTILLYPASGYILPELMBTSGANFEG I VVASEVEYIY GAQGEGSAL TTDQWNGLYAYOLEYSVRNVOYDYYPGPNYE
ASAVGESCCOSGVEQLVSFSDYSDIKEAGLKTEAGY STTGLNHYPASYNDTATTKZ 1 ARFAANGNY GSETTAAY [MNFNG
ROUMAFFLSFDTTASATSNYLOHAWINYL TRGL YAGHRRYNLNTGIDOMFLETDIYYPNGTTFRITTADIMOG 1 SERLRTI
NEKMNAGSSYEVEVGHNGNGY TEAAABKDADADNGGGTEHDSPADTPLEFRKPLETRTDLYPKDLT EYNYTTEGTRLEDL
FYWWTIPANRDKYGH] SHTF THEEGNNAT YNOVERE FSPNOAWLROGGEYDAKYF TSHGT IPPATTGLHNGDALRAWYEN
GETNCYSDNTRTPLLNCONSRNPYE TTRASDAFDERNOVNP REATREYYNCDTPACTVOERIDTSAGSGDF ENLLATEKAD
THRHLFGLHROPYMFHOANLRNVGYDPVE INGE TGAWS INQAWVETHVOEFVRLYDWP IYT1 THAEMSANFLDRYNRDOC
NYSLAYTIGHKQ I TARVTLEAKDNTONAR [PV SEPYAPTOTKAF TTEQYRSDFLTYNVOLSGSPYTESLETRFIPL

3ASE SEQUENCE OF NUCLFIC ACID MOLECULE OF Aspergiflus oryzae 2:dd {Genbank aceession No. ADR_1_2582174)

ATGETCUTACCATRETTGCTRAGAACTEGTIGTTACTTCRGACT TATAACT TGCOACACTCCCUCAGGTRTTTGROCTRA
AGETATOOCAMGTRTBATCACTCCTETACOTCOCTOACRCACATETGEAGTCACBACCAACTCTOCOGELTTTALTTCGT
CEGTCCTRTCATTCACTTCTTCTTCCCCTCOTATCACGRGGTCATCGTCTTTCRT TACGACTAGTACTACTCTOACTTCE
FOCALTTOCACTTCTACTTOAACGTCTCTAGCTTCOTTTACTAGCAGACTUGTTTOTBTCAGCAGT CRCHTGAGTAGETE
GAGCACAATATCTCTARTTOCTTCTCOTTOETSGAGTATCATTOOTIRORCAACALETTRCACTTCTETCATTACCAATE
GTAATGTLGCGGGTAACATCTTOGTOATTGCCAAGOACACCGCTGLTGOTAATGT ROCTACCTCGELCCTCAATRGLTAT
GEIATTOUET T TACIACG) TGCICG! TOCGOAGICIGUIG T FACTCTGOCAGAGC IGAATGELAGE | GLBGAGGRAALTY
TRGCOATATCRTGAT TECOABCOABGTCAGCTACGACTAT GETACCCAABRCTTCOABAGOGLTCTGACTAGCGACCAAT
GEAATCARGTCTACGLOTATCABCTCOAGTACARTGTACGCATRBTGCAGTACGACETETACCOGBGACCCAAGTALEET
GORTCTRCCOTEGOT GRCABATACTATRACTCOGACETARARCABCTTETTTCTTTCTCAGACGTCAGTRACTTCAAGGA
AGCCAGLCTBAAGACTGOTECCAGTRTIABTACGACAGGCCTCTRGCALTACCGAGCUTCAGTTARTGATACTACTACCA
COAAGRARATTGOTCGRTTTCRCCROCAACGRCAAGT ACGACAGCRAGAGCACTROTECAGTCATCAACAACTTCAATRGE
AGAGAGCAAATGGLTTTGTTRTTGTCTTTTGACAGTACGT GRAGTGGARGT TCCARGTACTTGCACCAGGCATGEATCAA
CIBECIOACTCAGRET CICTACGC IGUCCACCE T CHCGTCAACC T GAACACCCARAT TGA LGATATGT T CCTLOARALTE
ATATCTACTACCCCAATGGAACGACCTTCCRTATTACCAC CGCTBATATEGATGGTATCTCBAGCTGGCTCCCEACCATE
ARGGGCAAGATOAACOCCGOTAGCTCATAGTTTOTTGAGG TCOGACACAACHGTAACBAGTRTCATCGAAGCCELTGOCGE
CAAGGATECCGATGELTOCAACGOACGTRGCATTHAACACGACTCOOLLAUTGATACTROTCTGBAGT TCAAGAAGCLTE
TAGBCACLGETACTBACCTTTGECCCANBGACCTEACCEAGTACAACTEBACTACTEAGTGCACCAAGTTGGACBATCTT
TTEBTCTOOTRGACCAGOLERGCTAACOGCRATAAGTATAGTCACATCTCICACACTTTOAGTCAT GAABARGABRAGAA
TRCCACCTACAACGACGTGAAGAGECAGATCTLTTTCAACCAGECTTOGTTGAGACAGAGTGLTTTCTATGATACCAAGT
ATTTCACATOCAACGGRTATCATCCLTCUCGCCATYACTGEGTTOCACAACGROBATECCTTALGEECCTRETACRBARAAL
GRCATCACCAACTGTRTTGETGATAACACTOGOAGACLGC TOOTCAAGCAGCAGAACAGTATGTRGCCTTAGTTCACTAC
CTCCGCATCGOATABATTCOATGOTATACAGGTEAACCCCCATTEGUUCACTCACATCTACTACAACTGLGATACCCLTE
COTRCACLGYTCAGBAATGEATTGACALCTCCACOGRUAGCHGTBALTTCASCAACETGCTRORACCEAGAAGRLCEAL
ACCATGORCCATCTCTTCOATCTTCAT O GCBACCOTTACATATTCCAGCAGGCCARTCTTCRCAATATCRGLGTTGAGGE
AGTTGAGATCAALGGTGAGACTGGLCAATRETSCATCATGCAGRCGTGGETGRAAACCATGGTGCAGRAATTCGTGCETE
GG TAGACTGGOCCATCGTTACCATCACCCACTAGEAGET AAGTCATGEABATCTTAGASACTCCT COTAACAGCGLECA
ATTECTAATTAATCACCCCABATRTCORCCAALTTCCTGGACCGOTACAAGEGTGATCAGTGCAACTACTCGOTRCAGTA
CACCATORGCAACAAGCAGATTACTEGAGTEASTCTOAGC GOCAABGACAAGACT TRCAATACGOLCATCCCCOTCAGBCT
TOOCTATOGCCCCCACCEACACCAAGRECTTCACCACCEAACAGTACGACABTBACCCACTCACCOTCTRGATACAGLTE
TCAGGETOCCCCETOACTTTETCOLTCTCBACCCOTATTCOCTTETAAATAGATTBAACRBATATTGAATTATGGAAGRGE
TITGAAGBATTCCTGEACCATAATATCTAATETTATTAATGRGTTTCHTGTAGCRATTTCRAATACGOGAAGABATGAAT
GARATGTTAGGTACATACATACATAACTACATTGCATACATACTACATA
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Fig. 40
PUTATIVE AMING ACID SEQUENCE OF Aspergillus oryzae Gtb3 {Genbank accession No. AOR_1_2580174)

MAETLHYSALGWDKMKDHWHOFVF TATLIACYATGELWLLYSOTKRLRNY IKTRPRSEKVPLNYSGRLVTLENKLLSYPN
TGRRKPSSFGYYLGSFSSPPDRDOLRLLNEWDLL I VDPFQSGTAQAIRYYEGKQLLGRVDLDRILSKDESTLSATEKIEN
LLTGTFDSANFSGRYLANWEGKFPIPVFTRLYEY IDELGLAVYLETAPPDFLKDHNSHGNPATSGIVIGNASILPEGOKR
DYFQLVKMOPTIKAFVSEACVRDFVVMAWET IDDNAALSNAVVARS] QUWONFYSATPWIGOKSAL THAALNVKISERLSS
FGWLKDAE T TKAHDRWRSNLHLKDVASD THAWNTLLPFFPTLEELL TSSEYGOPESNEL TTKLRDPPEWVAQVKSLGSPL
STSMAGIEYNSLGOFPLGSEATALAFAEVLGSGLRLKSLGLLHPVPASKIQS1GLLLKKFHESYLLPNATSSOPYVIPNA
TSDGLATTIKELSHLATNGSLOVNLGLDSGLRKSYDYRFUAVYOMDSDEFEVFASKKAQGLAGTVLHTFLSAKGYPRHVE
FEVETALAKWSQDLVKDTGLPRRLVED I DMLSPEERLLLFOHLSLTDSYSELSDT ICAY IRRLLIDAPSLAGLKELNTVS
YLEGSASPEILVNTRIKWYREQGCGHPSPSKCLALFYGTDAAF TG ILREHREGDL AL 1SKGFCOLLANDHIDTYTD IMAL
ALFCAARKGAIDEIYTEVTDRNPLFNNGSDOAAAFSESFALGSRCEVYFDVOUPSAFGKLLSDRFRREYNDEKLPDWINGA
PEMATSYAGAGTDVNPDHKYKSMPGYORFTFLGVFAFPALIDIILLT [ 1GRGLYLSAFMTHDELQSATIALMISLLLSGA
TGTMIACGGPYYL I SMAFAASNMFVL IRLIAGVAFT IAAGLIBFIVISGVKSPQAGI IFYLYLYALTIYLTTFATLASES
YPGTGFLSGRRVIFSCIPILFVSPTITTWSGHDSALYLAYLYVF IGFLLLGLRSVASKWVTWYONIRRTDOTEIRKWY [ A
TYGNNDEKVF GNRSDPAVLKMSRDAL YKDVL AEKSRSFFSKPTTDTLYRELARDWDSTNFLLDWYCRYADYPRPIPFSSS
WNIQTKVGLDVLRNSGKGIRLHNAF [THWRGSSKEIGOGILYFE TALL DKWVELLSGGOLVGLETSLSDANRMAVGFGLAY
YLIGAVLIDTRAGELHDLVGGHSAVAVGSAKE IRPSQKRDVRFKRKYYWKTFFKFLMWLVWSLATATALIRTFQAPYRAN
IMEFAYYLSYTGLLWYQYTKIFTGPHAL IPLMTGYVVGLPVGIALKYCLGNNFLY SQVIGLGAATHTVATLSLF TAKMGN
PKKVDSPVELGKTFHAYTAPWADPEWSOOELQTFFEGVSYVPADARLKLYPGSHPGVEVKTILLSRKIEPRIEEAFPESE
KLISMALGAWETGE I SLELVPLGSLGPNIGALSCSMSBHLGIAICVGRGLOERIDVSANCOVIALTLLHAVAESHMRMPH
EYAVLSESLVTAGYTETTARGLREEPDTPLVVRUWSKKELLROLCLGFEVDSHWEKLPENVRNMLLDRCLGRPCLLSEGSA
QULOTSLORFDTSDLNVHYARCNLGAATAVSILOYANYGTGEAGATKDPEIPIYIPEIPKKLPHAMS T IQKPLEYVYHS]
GSGVKFFIAALLADSEFOREFDHVNMSERHTL IRVPLVFL LEMVHLYFKTVADIGLSFFLFHARSNVKRLWNETKGITVS]
KKSREVVOSLEGTF AAFRHREPDGGFKVYYYSGEHK TEPEGHMKLLKYYSTYSKDMLLL IRQEFKDGKYLNEYHYDYRAPY
KKSFTLSKAWATRIPLGRROVRGONNLGSVAYNRKGL IEAGSYMKDGHL IRFKYRYRKNPRFGDELLRAEFSLTHITGTY
SWOAPPLRHPEKVERWIPHSKVTEATFVOGADVYEARWLYDHKFHPTIFTTLNGOKVOTPPHIENDF IGVLAKPKQTSFA
NDNPLLYCDSLSSNTVTRFLGLTTKRFPVSTSRARSLLWK SWKDRVDFDAIMVRWMDERLLRREKTLAPYWRARNRGDL A
AAKKYLELRADAITASADLDONISSWTPLAVK]SDLFNFGPGEDAYVHTRSKDFGSDTDKSHHYMAADNGTWPNEGGGYS
ACRROMINSLRTVKWHMICESANDFG I PKHUTEQGNYLSLKVVPLYGLDFLTPTHGLFRNKLDSEVONVTSASDMD T KLNF
IPILTALVKGARATHLSKAD THQATRALVNLNTYFODSRENWTQ IRNSDT VKESWRDLWLTOEMPNTVPSSGUFRTELPTL
TSEBTALELMYRYLFIFSIPIPEKIPSYFOASHHSY SASY GYVOKMERNCTLQ IWDHATSHRE TNLCLSSALCKLSPFYR
HALLGLMRITSALTLHHAD I ILPCADFFNPGREVE [GTCOGTIEHRNYFRREVOPVVNG I TOMOKF APVKE [KSERPTVT
MLSHVWYAKDTKIALLAAD LI INOWKFDDYRLDIYGAIDKAPTYSTECGE [ASKGLRGKVILRGTADPHKVLENTWLFL
NSSLSEGLPLALGEAALTGAPYVCTDYGASLRYLSDPDDFSRYSAVVAPNDAHALAKAGT THLGLLGEWSKYTODTEPAP
VLTSSPTPEDVAKI TRREYEKSDYRRKLGHMTROIVOKSFSGDRYLREHEGMLW I GKSAK IMANRVGGAITEPTRIATAM
ROTLPIEEEVITIPRSAVHSWRESAASGMSTVYSEVSNFPMLNGYHRPSS IRSGISGMSTDTESFLPLPSNASLPVFARR
QTLGYPSTPDGRLSPSGRLSPLPNPRUSGRRSMS TAGREGLRGLGREELNPYRNSDVST IMRDEFLKSSIYKNIEGSNST
PHM]
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Fig. 41

3ASE SEQUENCE OF NUCLEIC-ACID MOLECILE OF Aspergillus oryzae git3(Benbank accession No. ADR_I_2580174)

CEGACCTATGAGGTTGECOTACAATATCTAATCAGRATGGCGEAAATCOTCOACGTCTCAGRCOTCRECTGRAAT AT
GAAAGATCATTGATOECAGT TTATAAGTAGTGATTGCATATACGTTTCABATATCACTGACTAATGCTATGOTAGGTYGTT
GATCOCTATCTTAATAGCGTATGTAGGTACAGGATCCTTETGECTTCTGTACTOT GEGAGGAAGAGACTGCACAACTASA
TTAAGGTAGGOCTTCTTTGATATGCTTGTGAATATATATETGATCTATCACTCACCTGATTCAAATCATAGACAAGGCCA
CETICABAIAAAGTRCCHCICAATGIATCICAACBRTIGRITACYOTTICCARGARBT 1GCECAGI QY UUCARACATIEA
AAGACGCAAGCCGTCTTCTTTTGGCATCTATCTGOGTTCATTCAGTTCOCCACCAGATCHGRATCABLTTCAGLTTCTAA
ATGAATGGRACCTET Y GATAGTTBACCCT T TOAGT ERHACACGROCOARGRAATCOGTTATGTOOABRGTAABCAGTTA
TIGGEAAGAGTTGACCTTGATOGTATCOTCTLAAAGGACGAGTOOACAT TGTCAGCAATTBAAAAGATTGARARCCTTET
CACCOGCACATTCGATAGTGOTAACT TCAGCGRCAT GATACTGOCCAALTGOBAAGRAAAGTTTICCOACCCLORTTTTLA
CTAAGCTTETCOAGGTGATCOATCAGTTERGTTTGACABTATACCTBOABACGRCACCCLCORACTITCTAAABBACCAL
AACTCCATECAGAACCCTACAATTTCOGEANTCRTTATTCARAATECCAGTATACTGCCAGMAGRCCAGAAGCECEACTA
TTTTCAAGTCGTGAAZATACAACCCACCATCAAGSLOTTLATCTCOGAAGCTTATATOARGRATTTECRTORTGATGGOGT
AEGAGACAATCGATAACAATGCOGOGTTATCAAATELTGTTRTCCAAAGATCTCTTCAGTORTOTAACTTTTATAGTGCG
ATCCCGTREATAGBCCAGAABT CGRCTCTCACRAATGCTALCCTTAATETCAAGATOTCAGAGCCTCTCTCCTLTTTTEE
ATGGCTGAAAGATBCCBAAATCATOARAGCTCACGATOGCTGGOGETCAAATTTACATOTCAAGBATRT TGCATCCGACA
GEAACGCTTGOAATACATTGTTAOCTTTTICCCOACCCTABAAGRATTGCTTACCTCGTCEGAATATAGTCABCCTAOAG
AGCAACGABT TRACGACRAAACTCCGTGATCLACCGGAGT GAGTAGCACAGRTAAAATCTCYAGRGAGTCCACTTTCCAT
ATCAATAGCCOOCATTGAATATAAGTOTCYTOGTTECTICOCCCTTGEATCTOAGACGALABCAGTTECOTTTACTRAAG
TCCTYCAGTCTCAATTGUGCCT TAAATCACTUGECT TGO TCCACCORATYCLTOCT ICCAABAT TCABAGLATCGETCTE
CTCCTCAAGAAATTTCAGGAATCTTATTTGCTTCCCAACRCAALCAGCT CABATLCTTACBTTATTCOALACGLAAGSTE
GEACCAACTEGOGACTACGATCAAGGAACTGTOGAATCTGACAACTAACGRETCATTGOARRTCAACTTTGOATTGRACT
CAGGAGTTCATARGAGCGTOOACGTRGECTTTTGRRCAGTTTATCAGATRGACTCAGATERATITGAAGTTTTTGCTTSG
ARAAAGOCCCAAGETTTAGCABGAACTGTACTGCATACATTOITATCTOOAARACOTTACCCOOOCEACGTTTATTTTEA
GETAGAAACCGCT TTAGCCAAATGGTCCCAGGACCT CATCAAGGATACAGGGC T TCLTCROCAACTORTCAAARACATLG
ACATGGTHAECCCAGANGAGCEACTACTTCTATTTCABCATC ICTCCTIBACCRACTCATACAGTGABCTCTCERATALT
ATCTGTACTTACATTCGGAGACTGCT TATCBATECACCTTCACTCECTCAGCTRAAGGABCTTAACACEATCTCATATET
TEAABGCTCEOCTTCTCCORAMTTTTEATTAATACCCOCATCAAATRTACCRABAACARBGATGECAACATCCETCAC
CATGLAMTBTCTORCATTATICTAGCARAGGRATESTGLTTTTATCAGATCO T AAGRBAGLA TOROGARGGAGATGTT
GCTTTGATATCARAGBOCTTCTGCOAGCTOOTTCAAAATGATCACATOEATACETATACTRATATCATGGOATTGGCACT
FITCTRCEC T GOGAGEAAABBAGCAA T CEAYGAGAT T IATACTGAAL 1 BACCEATUATAACCUGT TETTCAACAATCAG]
CAGACCAAGCOOCTRCTTTCTCAGAATCETTTGCT TTAGRATCACGTTGTGAGETLTACTTTGATGTTCAGCCTAGCGET
TITGGAAMGBCTGCTCTCRGATOGTTTCAGAAGGGAG TACARCGATGAAAAGCTCLCORATTAGATCAATGOCACGNTCTEA
GATGGOCAGATCTTATGCGABTRCCCAAATTGACET TAAGCGERATCACAAGGT TAAATCGATGOOTRGT TAGCAGGGAT
TTACTTTCCTCGETGTTTYCGCATTCCCRECATTGATCGACATCATTCTGCTCACAAT TATCAOCCETGRTCTCTACCTY
TGAGCCTTCATGACCCATGACGAGCT GCARARTGCCACCATCECTTTGATGATETCTCTTCTCCTATLTGATACAATLGE
TAGEATGATTGOCTGT OBAGRACCCTACTATCTCATTTCGATGACTTTCECAGCT TCAAACATATTTRTCCTTATCCEAL
TAATTGCTGETRTTRCOTTTAGAATTARCTGCTAETT TAATCEOATTICATCGTTATCTCTRELGTGANAAGGCRACARGET
GEAATTATGTTCTATCTGTAGCTAGTGGCCTTRACCATI TACCTGACBALCTTOROTACCETCGETAGCTTTAGTTAGEE
TEGAACCEGTTTCTTGTCCEBACGLAAAGTOATCT TCAGCTGCATECCUATTRTTITCATCTCACCTATCATOACTACTT
GEAGCAGCCACGATTCAGCTATTTAGCTCGOTATGCTATALGTGTTCATCGAET T TTTGETTCICABOT YACEATCAGTT
GLCTCCAMTOGETEACCTGETATCAAMACATTAGAAGGACGEACUATACGGAAN T TOGEAAATGETACATTGCCACGTA
GEGTAATAATGACBAGAAGGTTITTGBAAACATGABYGAGHCRGCTGTCTTRAAAATGTCARGAGATRCIGTOTATAAGG
ATGTCTTGECTGAGAAGTCCCARARCTTCTTCTCTAAGCCOACAACTEATACGUTGATCLOCAAGCTTGCCAGEGACTEE
GATTCBACAAATTTGCTCCTCBACTORTACTATCAT TATECTEATATOLCTCGRCCRATTCLATTCARTICTTCTTGGAA
TATCCAGACCARGETCHGACTAGACGTTCTTOREAATTCOLAGAAAGRAATCCGETTGCATAATRCLTTCATOCATTGEE
GECAATCOAGCAAAGAAATAGOCTGTGEAATCOTATAGTITATCATARCCCTOTTOBACAAATEGOTTGAGTTATTGAGT
GETGHAGAACTCGTTGATCTCTCAACCTCCCTITOTGATEOCAATCGAATGGOAGTOGAATTTGRACTGGETTACTAGET
GATTOGGACCATTCTCATCBATACCAAAGCCCAGOAACTCOATCATCTTGTGGRCCAGCATTCGRCTET TOCTAGTGOGAT
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Fig. 42

CGGCCAAGGACGATACGTCCGTCCCAAAAGCGAGACGTGAGATTCAAGAGAAAAGTCTACTGGAAGACCTTTTTGAAATTC
GTCATGTGGCTTGTGTGGAGCTTGGCTATTGCAACGGCTTTGATCTGGAGTTTCCAAGCACGAGTGLAAGCGATGATCAT
GTTTT GGCTTATGTATTGTCCTATACCGGCCTGCTTTGGTACCAATATACAAAGATCTTCACCEGLCCGCACGCLETCA
TACCGCTGATGACTGGTGTTGTCGTCAGATTGCCTGTCGGTATCGCCCTCAAAGTATGCCTTGGCAATAACTTCTTGTAC
TCCCAGGTGATTGGTCTAGGAGCAGCTACATGGACAGTGGCTATCCTCTCCCTTTTCACCGCCAAGATGGGCATGCCCAA
GAAAG TGACTCAGCCTGTGGAGCTTGAGAAGACATTCCAGGCATATACCACTCCATAGGCGRATCCTGAGTAGTCAGAAG
AAGAG TACAGACATTCTTTGAAGGAGTCTCAGTCGTCCGTGCCGATGCACGGGTTGAAACTTGTGCLCGGCTCGCATCCT
GATGT GAAGTTAAAACTATTGTACTTTGAGAGAAGATAGAAGCAAGAATGGAAGAGGLGTTGCOGRAGTGRGAARAGGT
CATCAGTATGGCGGTGGGTGCCTGGGAAACGGGGGAAATATCCOTTGAACTTGTGCCATTGGGCTCACTTGGCCCCAAGA
TGCAGGCGTTCAGCTGCAGTATGTCTGGTCATCTGCAGATAGCCATCTGCGTTGGACGAGGACTAGATGAGCGGATTGAT
GTCAGCGCTAACTGCCAGGTCATTGCCGAGACTCTACTCCACGCGGTCGCCGAATCAATGATGCGAATGCCCCACGAGTA
TACCG GCTTTCTGAATCECTTGTTACTGCTGGTGTGACTGAAAGGACCACCCGACAACTTCGGGAGGRAACCTGACACTC
CACTCGTCGTACGCTGGTCAAAGAAGGAGCTTCTGCGGCAACTATATCTTGGATTTGAGGTCGACTCTCATTGGGAAAAA
CTGCC GAGAATGTTAGGAACATGTTGTTGGATCGTTGTCTTGGTAGGCCATGTCTACTATCCGAGGGCAGTCAACAATG
GCTTCAAACGAGTGTTTGTCAGTTTGACACAAGCGACTTGAATGTGCACGTTGCTCGCTGCAACCT 3GGAGCTGCCACTG
CTGTTAGTATCCTTGATTACGCGAATTACGGAACCGGTGAAGCAGGGGCCATCAAGGATCCGGAAANTCCCGATATATATG
COAGAAATOCCGAAGAAGCTTCCTATGRGCATGTCCATCATCCAGAAGCGGTTGAGCTATGTATATCAGTCTATTGGRCTG
TGGAG CAAGTTCTTGATCGCTGCTTTACTTGCCGATTCCGAATTGCAGAGGGAATTTGATCATGTCATGAGTGAGCGCE
ACACA TAATTCGGGTACCGCTTGTGTTTTTGTTGAACATGGTTTGGTTGTATTTCAAAACGGTGCAAGATATTGGTTTG
TCETT TTCTTATTCCATGGCCGGTCCAACGTGAAGCGGLTGTGGAACGAAACCAAGGGCATTACCGTGAGCATCAAAAA
GAGBTCACTTTGTTGTAGCAGAGCTTGGAAGGTACCTTCACTGCTTTTAGGCATAACGAGCCCGATGGCGGCT TCAAGGTAT
ATTAT ACTCGRGAGAGCACAAGACAGAGCCAGAGGGCATGAAGCTTCTCAAATATGTCAGCACATATTCAAAGGATATG
CTTCTGCTCATTCGCCAAGAGTTCAAGGACGGCAAGGTGCTCAACGAGTACCACTATGATTACCGCECTCCAACAAAGAA
GAGGT TAGCGTATGCAAGGCGTGGGCGACCAGAATGCCGTTGGGTCGGGGTTGCGTAGGCGGACAAAACAAGTTGGAAA
GTGTTCAGTAGAAGCGCAAAGGTGTGATCGAAGCGGGUTCGTACATGAAGGATGGAAATCTTATTCAGTTCAAATATCAT
TAGCGCAAGAACCGTCGCTTOGATGATGAGGTGTTGCGCRCTGAGTTTTCGTTGACACATATCACTTGGAGAGTTTCCTG
GTGCGCGCCTCCTCTTCGUCATCCGGAAAAGGTTGAGCGATGGATCCCTCATTCTAAGGTCACCGAAGGGACGTTTATCG
AAGGAGCTGATGTCTACGAGGCTCGTTGGCTGTACGATCACAAGTTCCATCCCAGGATTTTCACGACGCTTAATGGACAG
AAGGTGCAGACACCTCCGATGATCGAAAACGACTTCATAGGAGTGCTCGCCAAACCTAAACAAACCAGCTTTGCGAACGA
TAACCCTCTTTTATACTGTGACAGCCTCAGCTCGAACACTGTCACCCGTTTCCTGGGGTTGACAACTAAGCGCTTCLCTG
TAICCACIICICGIGCICGIICATTGCIAIGHAAG] €1 1 GGAAAGACGGCG I AGAT 11 1GATGCAAT IAIGGICCGTIGG
ATGGACGAGCGGCTCCTACGAAGAGAAAAGACCCTGGCTCCCTACTGRCGTGCTCGTAATCGTGATSATCTAGCAGCGAC
GAAGAAATATCTTGAACTCCGCGCGGACGCCATCACCGCCAGCGCTGATTTGGATGACAACATCTCCAGCTGGACCCCTC
TTGCGGTGAAGATTAGGGATCTTTTGAAGTTGGGAGGCGGAGGCGATGCGGTGGTCCACACGAGAT CGAAGGACT TCGGG
TGTGA AGTGACAAGTCGATGGATGTCATGGGTGCTGATAATGRCACT TAGGCGAACGAAGGAGRTAGTATCTCTECCTG
TCGACGTGATATGATTAATTCGCTAAGGACAGTCAAGTGGCACATGATTTGCGAATCAGCAAATGACTTTGGTATTCCCA
AGCACCAGACCGAGCAAAATGTCCTTTCGTTGAAAGTGGTTCGTCTTTGGGGGTTGGAGTTCCTCASTCCAACACATGOG
CTTTTCAGGAACAAACTCGACTCGGAAGTTGATAATGTTACATCCGCCAGTGACATGGATATCAAGCTTAACTTGATCCS
AATTC GACTGCTCTGGTGAAGGGAGCGCGTGCGACTCAGCTTTCAAAGGCTGATATCCACCAGGCSACTCAGRCTTTAE
TCAAC TGAAGACATACTTCCAGGAGTCGCGGCATTGGAGTCAGATCTGGAACAGGGACATTGTCARAGAAAGCTGGAGA
GACCT TGGCTTACTCAAGAGATGCCTAATACCGTTCCATCATCCCAGTGGTTCCGCACCGAACTTCCAACCCTAACATE
ACTTGATACTGCCTTGGAACTTTGGTATCGATATCTCTTCATTTTCTCCATTCCAATTCCTGAGAAGATACCCAGLGTCT
TTCAAGGATCGCATCACAGTGTTAGTGCATCCTACAGRGTTGTATACAAGATBAAGAGAAACTGCACCTTGCAGATTTGG
GACCAGGCCATTAGTTGGCGTGAAACGAACGCTCTGCCTGTCGTCCACCCTGTGCAAGCTTTGTCCATTCGTTCGCAATGE
TCTCT AGGTTTAATGCGCATCACTTCAGCTCTTACTTTGCACCATGCCGATATCATTCTTCCTTGCGCTGATTTCTTCA
ATCCAGGCTGGGAGGTTGAAATTGGTACCTGTCAAGGAACCATTGAACATCGCAATGTTTTCCGCAGGAAGGTCGACCCC
GTTGTCAATGOTATCAGTGACATGCAAAAGTTCGCCCCTGTGAAGGAGATCAAGT CTGAGCGCCCGACAGTCAGCATGTT
GTCGCAGGTGTAGTATGCCAAGGATATCAAGATAGCTCTGCTTACCGCCGACATCATTATCAACCAGTGGAAGTTTGATG
ATTATCACCTGGATATTTATGGGGCCATCGACAAGGCGCCAACATACTCTACTGAATGTCAAGAAATCATCGCCTCCAAG
GGTCTCCGAGGCAAGGTTACTCTCCATGGTACCGCAGATCCGATGAAGGTGCTCGAGAACACCTRGCTTTTCCTCAATTC

Fig. 43

GT6iCTTTCCGAAGGTGTGCCCTTAGCTTTAGGTGAAGCTGGTCTGACGGGTGCCCCCGTGGTTTGTACTGATGTCGGTG
CATGTGTTCGTGTTCTGAGGGAGGCAGAGGAGTTCTGTCGTTAGAGTGGCGTCGTCGCACGCAATGACGCTCAGGGECTC
GCAAAAGCGCAGATCAGCATGCTTGGCCTTCTGGGAGAATGGAGCAAGTATACTGATGACACTGAGCCGGCACCTGTGCT
CACTTCATCTCGCAACACCAGAGGATGTTGCCAAGATCACCCGCCGCATGTACGAGAAGAGCGATTATCGTCGCAAACTCG
GCATGATGACCCGCGATATCCGTCCAGAAATCATTCAGCGGCGACCGATACCTCCGTGAGCACGAGCAAATGCTGTGGATC
GGCAAGTCTGGTAAGATTATGGCCAACCGAGTTGGAGGAGCCATCACCGAGCCCAGAGACATTGCAACAGCCATGCGCCA
GACTGTCCCGATTGAAGAAGAAGTCATCACGGATCCCTCGCAGCGCCGTGCGACTCGTGGCGTTCGTCTGCTGCATCGGGCA
TGTCGAGAGTATACAGTGAGGTTTCCAATTTCCCAATGCTCAATGGCTACCAGCGCCCATCCTCTATTCGCTCAGGTATA
AGGGGTATGTCAACGGATACAGAGTCTTTCGTTCCTGTCCCCAGCAAGGCCTCTCTCGCGTGTCTTCGCTCCTCGTCAGAC
CCTGGGCTACCGGCAGCAGGCCTGAGGBTCATCTCTCACCTTCGGGAGCGTCTCTCAGCGCTACCAAACGCAAGGAAGAGTG
GTCGACGATCCATGTCAACCECTGGCCGCGAGCAGCTACGTGGTCTCGGACGCGAAGAATTGAACCCTTACCGCAATTCC
GACGTCAGTAGCATCATGAGAGACGAATTTCTTAAATCAAGCATCTACAAGAACATAGAAGGGAGCAAGAGCACCCCCAA
CATGATCTAAAACGAAAAAGGAAAAGAAACAGAAAAATCCCATCTAGTTCTCTTGTTTTTACAGTTTTTTTITTTITICTTT
TTTTTTTTGCATACTATGATTGATTCTTGGGTTATACTCCCGGCCCTGGCAATAATTGCTAATCTGTCATTGTCTATACC
AACCATATACCGCGAGATGATGAAGTGCTCGTTGTAAATACCTGCATGTTGCATATACTTTCCTTTATTTTGCATCTAAC
TTGATCATTA
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Fig. 44
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus nidulans Uge3  {Benbank accession No. AN2951)

MDSPRRSDASSPAEPCSPYCVDTPATQSSVLFDGNLDDLLRNFPLROGYILVTGGLGF IGSHTTLELLKASYNVYVIDNLS
NSFQSYFDRIKHLAGKHHDERGTENPALHLAAHDYRDTAALRGLLDAYGVDSRWGTPKSKISGYIHFAAYKAVEES KNP
LKYYANNVSGLIDFASTLGKYGIKTF IFSSSATYYGTLATSGLPLKEELCAHKDE I YHDADGYAQT IRAGSTGITNPYGR
TKWMGEATLACLAASDPENT IVALRYFNPIGCDESGLLGEDPKOTPTHLLPVVVKVITGEYNELSMFGTDWETEDGTAYR
DFTHVTOLARGHTAALDAANERKLAENFRAFNLGTGRGHSVKEVVDANESYSRKOTPYRAAPRRPGDVGSCYAVATREQE
ELRWKTEKSLTDACGSLCKFLEVSGVTL

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus nidulans uge3 {Genbank accession No. AN2951)

ATGGATAGTCCTCGACGATCAGATGCAAGCTCTCCTGOGGAGCCCTGCTCTCOGGTATGCGTGGACACACCAGCGACACA
GTCCTCTGTCCTGTTCGACGRCAATOTGGATGACTTATTGCGGAACTTCCCTCTTCGTCAGTACATCCTGGTCACTGECG
GGCTCGBGTTTATCGGAAGTCACACAACATTAGAGCTBCTGAAGGCCAGCTATAACGTAGTTGTRATCBACAATCTCAGE
AATTCTTTCCAAAGTGTCTTCGACCGCATCAAGCACT TGBCECAGAAGCACCATGACGAGCGAGBAACTBAAATGCCAGE
TCTGCATGTGGCTGOTCACGACTAGCGAGACACTGCCECTCTCAGGCAGCTTOTCGACCAGTATCAGGTCGATTCTAGAT
GGGGCACTCCCAAGTCCAAAATTTCOGGORTGATCCACTTTGCTRCGTATAAAGCAGTCGAGGAGAGCATAARAAATCCG
TTGAAGTACTATGCAAACAACGTTAGTGGTCTCATTGACTTTGOGCTCGACACTCGGAAAGTACGGCATCAAAACATTCAT
ATTTTCCTCATCGACAACCGTTTATGGCACTTTAGCCACTTCTGGTCTTCCACTCAAGGAAGAGCTCTGCGCCCAGAAGE
ATGAAATTTAGGACGACGCAGATGGAGTCGCTCAAACCATCAGAGCAGGATCTACGGGAATTACCAATCCCTATGGGEGE
ACCAAGTGGATGTGCGAAGCCATACTGGCGGATCTTGCAGCTTCTGATCCGGAGTGGACGATTGTTGCGCTCCGGTATTT
CAAGGCAATCGGCTGCGAGGAGTCGGGATTGCTCGGTGAGGATCCGAAACAGACCCCTACGAATCTTTTGCCGGTGGTCE
TAAAGGTCATGAGCGGAGAGTACAATGAACTCTCAATGT TCGOCACTGACTGRGAGACGBAAGATGGCACCGCCATACET
GACTTCATGCAGGTAACCGACTTAGCGCGAGGGCATATAGCTGCTCTTGACGOTGCCAACGAAAGAAAGTTAGCTGAGAA
CTTCCGLGCCTTCAACTTGGGAACTGGGCBCGRACACTCAGTCAAGGAGGTABTGGACGCTATGGAAAGCGTGTCGCGCA
AACAAATCCCTGTTAGAGCAGCCCOTCATCGCOLTAGGRATATTGGATCCTGCGTTGOCGTTGCTACCAGATCGCAGCAG
GAGCTCCGATGGAAGACTGAAAAATCACTTACGGACGGATGTGGAAGTCTRTGCAAGTTCTTGGAAGTTAGCGRTGTTAC
TTITATGA
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Fig. 45
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus nidulans Spha  {fenbank accession No. AN2952}

MAVLIFVATLATVLPTSTIVIRRKNNNMGPKAKVFVPLYVYPAPGAWDPLVNVITAHPOYNFTVVVNPGSGPGPNPLPDR
NYTQEIPRLTAHDNVRVLGYVATTYAKRNISSVRNDIETYAAWPT I SANPKLAVRGIFFDETPQUYNASDLAYLEELTSY
VKNTPGLGPDHFVFHNPGYVPDPRYLSTADSTVVFEATYDTFQDRDGARLFETIPNSNRSQLCAVYHSYPDSVEGSELRK
FVKQARRVADEIFVTHLSTNYYASFGDKWDDFVRLMAQ

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergifius nidulans sph3 {(Genbank accession No. AN2952)

ATGGCCGTGCTCATATTTGTCGCTATTCTTGCAATCGTTCTCCOGACATCAATTATAGTAACCCEACGCAAGAATAATAA
TATGGGCCCGAAAGCAAAGGTCTTTGTCCCTCTETATATGTACCCTACTCOCGRTGOGTGROATCCCCTAGTGAATGTAT
ARGTTTCCTTTGACCTGGATGCGTTTTTATTTTGECCCTCGCGTTTTTGCGAACGAAGCCGAACCCCTGTAGGTCAGACA
GGTTGACCTAGATTCTGGAATCATGCGAACGCCATCAGCCGCCTGCAGAGGCAGCGGCGTGGGACAGAABGCGCOTTTET
TTTTTCGGGGGCTGCAGCTAAACGCCGCTGTAGGATCACGGCACACGCCGATGTCAAGTTCACGETCGTGGTAAAGCETG
GOAGCGGGCCGRGTCCGAATCCCCTGCOCTGATAGAAATTATACGCAGGAAATTCCTCGGT TGACGGCGCATGACAATATG
CGCGTTCTCGGCTATGTCGCCACTACATACGCGAAGCGCAACATTTCGTCGATGCGCAATGACATTRAGACGTACGCDGE
CTGGCCTACAATCAGCGCTAACCCCAAGCTTGCCATTCGGGGAATATTCTTCGACGAAACACCGCAGCAGTACAATGECA
GCGATCTAACGTACCTAGAGGAGCTCAGCTCCATGGTRAAAAACACCCCTGEGETCGGGCCCAALCATTTCATAAGTTT
ACGCTGTTTGTGATGAGCGACCACGCGGATCTGOGTAATTCCEAGTGAGCCTCTTGTTGGOGCGATATCTCATATGCATCT
GCAAGATCTACAATCTATTTTGCCTTGRCAGTGTGGTTGGATGTCTTAGTCTATGACTTGTTCTAGCCTTGGAATGGGAC
GGATCTCTGTCATTCAACTACCGGTGCCGCGGTGTGGCCGGTAGATTGRGTACTAGCCATGCTAACTGGCGAATGCAATA
GETTTTCCACAACCCTGGAGTTGTCCCAGAGCCTCGCTACCTGTCGAGGGCTGACTCGACTGTGETGTTTGAGGCAALGT
ATGACACCTTCCAGGATCGCOATGBGGCCAGGCTATTCRAGACAATTCCCAACAGCAACCGTAGCCAGCTCTGCGCGETE
GTCUACTCGGTGGCRGACAGCATGEAAGGGTCAGAGCTGLGAAAATTTGTCAAGCAGGCGCGGEEGAGTCGOCGACBAGAT
TTTTGTTACCCATCTCAGCAGGAATTACTACGCCAGCTTCGGAGACAAGTGGRACGACTTTGTTCGTGTGATGGCTCAAT
AG
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Fig. 46
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus nidulans Ega3  (Benbank accession No. ANZ2953)

METLKAPSTOWKSWTAKKKALLISSTILIFITALAVGLGVGLGLGLNKGSDNDNESGGNNTTPTTPNNTATWAPAVGTSWG
IVLRYALNDTSYDVDVYDIDLFDNKKAT IDELHSDGRKVICYFSAGTYEDWRDDADKFPEDD I GDNLDEWEGESWVDIRS
SKIRDIMLDRLDIAVOKGCDGYDPDNYDGYDNANGLDLTADDTVDYMNFLADEAHSRNLS T GLKNAGAY IPRV I SRMQWS
YNEQCAQYDECDTYAAFVRRGKPYFHIEYPKGDDTNNEVOVTGOKKATACDFDDSNEFSTL IKNMDLDNWLOESGAYLPI
QVPPUTPOVRTGCHGOTTLIRAPTTGPTLHSOSSSPLLSRERQIRRPRYLLPGPT

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus nidulans ega3 (Genbank accession No. AN2953)

ATGGAAACCCTGAAGGCTGCCAGCACGGGCTGGAAATCCTGGACGGCCAAGAAGAAAGCTCTCGTAATCTGGBTCGATTCT
CATCTTCATAATCGLCCTCGOTRTTGGTCTCGECGTCAATCTTGECCTCGECCTCAACAAGGRGAGCGATAATGAGAATG
AGAGCGGCGGTAACAACAGCAGCCCGACCACCCCOAACAACACCGCEATTTGRCAGCCTGCCATCGGRACCTCCTHACAS
ATCOTGCTGCGCTATGCCCTRAATGATACCTCATATGACGTTGATGTATACGACATCGACCTCTTCGATAACAAGAAGGE
GATCATCGACGAGCTCCACTCCGACGRCCOCAAGGTGATCTGCTATTTICTCAGCAGGCACGTACGAGGACTGGCGOGACE
ATGCAGACAAGTTCCCCGAAGAGBGATATCGGUGATAACCTTGATGAATGGGAAGGCGAGAGCTGEGTTGACATCCGETECG
TCCAAAATCCGCGACATCATGOTCAACCGGCTCOATATCOCOGTUCAARAAGHCTGCGACGGAGTCRATCCAGACAAGGT
TGACGGGTACGACAAGCAGAAGGGGCT TGAGCTCACTCAGGATGATACGGTTGACTATATGAATTTCCTGGOGGATGAGE
CGCACTCACGGAATTTGTCGATCGBACTCAAGAACBCBGACACCETGATCCCGCACGTGATTAGCAGGATGCAGTGGAGE
GTCAACGAGCAGTGCGCGCAGTATGACGAGTGCGATACATATGGGGCATTTGTCCOGCGCGGTAAGCCGGTCTTTCATAT
TGAGTATCCGAAGGGGGATGACACGAATAATGAGGTCOAGGTTACGGGGUAGAAGAAGGCGACGGCCTATGACTTTGAGS
AGTCGAATGAGTTCTCAAGCTTGATCAAGAACATGRACTTGGATAACTGGCTACAGGAATGTTAGCTCTTACTGTCTACT
CTAAGGTTATGTTGAGAACGAGCAGGGGTTCTGTTGATCTTGTATCTAGATACTAGTGTAATATTCATACCCGATATTGT
ACTTCATTACTTTGTAACCGGGCTCGGCCATCATCAGAAACCCTTCAATCGCCAACGTCTTACTGGAAACTCAGTTCCTA
CCOGTATACTATAGCCGGAGCCTACCTTCCCATTCAAGTTCCACCACAGAGCCCGCAAGTTCGCACGCAATGTCAGGGTCA
GAGCACACTCATTAGGGCGCCAACGACAGGCLCTACCCTTCATTCTCAGTCTTCGTCACCCCTTTTGTCAAGAGAACGAC
AAATAGGCAGACCTCGOTATCTCCTGCCCCAGCCRAGGTAG



Fig. 47

PUTATIVE AMINO ACID SEQUENCE CF Aszerzillus nidulans Agd3  {8ewbsnk accession No. AN28B4)

WYAPTL YL IGCFFGIFTanTPRGYEPEARPTYL SPEPP PSS TS TTSVPPAAARSASTISVOTYTAPTERTYTYTATSS
ASTTLTTLITLP S PTG ATAT SAS TSADSTT IS TS ASRPARSSTLYPTSERSASEPSTSEPSESTRTPGTSTSDRPDPT
SATEPSSTSTSTPERSGTYT ST TSP ST PPST ST S TSPSSTLTSTSSPETSSTLIPSASPTPSTIVTPSPSNSYTY
STSVAPSATESLARNILY IARDSTOASYASSGLNGYGIPFITLLYPRAGVELPALNSSSRONFGRIYYABEYSYDY GNDN
URSALTDDOWNOLYAYOLAY GYRMVOYDVFPGPHFGASS I GHGGCCADGYEQLYYFTDTSDFPTAGLKTGESABVETSEL.
WHYTASYTDINTTRATASFASGGGYDGESVAAY INNFDERGONAFF IGFDTVWSOTSNYLOHAW] THITRGLHAGYRRYN
ENTGIDBMFLETDIYOPSGTIFRITTDDMDG I THRLPS IRAKLNAGETYFVE I GHAGNGNTEAGTTAAGESTCSGAALEY
DEFPDTALENVKP IGTQTOYEPTSPTNE THTTTCHNADSLL [ ¥F GRHLDOYAY [SHTF THLEGQRNATYSD ] YRE 15T NOV
WLERAGT SAASKT TSNGT IFFA T TGLENCDALRARNONG | THCVGDNTRAVLLESENERBPYF TTEAADGE AGHOVHIRT
ATRIYYNCOTPACTTOEW I DT SAGAGDFNDLLDTERACYLRHLF GLHRUPYRFHOANLRNYVG IBP I TVASETGOF S 1FOA
WYETIVAEF TRLYDWP INT I THOENSAEFLARY THDHCDYGLNY TLDNGA I TQYTVTANGNTCDANT PV IFPTARPTDTLE
FRTEQLGSDPFTVWADLSGSPYIFSLATPIAL

BASE SZQUENGCE OF NUGLEIC ACID MOLECULE OF Aspergillus nidlans agd3 {Genbank accession No. AN2954)
ATGGTOGOTLCLACGUTORTAUTGOAGATCGGETETTTLTITO0RBATAT I TAGGT GOGACACSCECCHECRAGTO TGRS
TRAAGGACGULCBAGTOTTCT Y TICCOLATABECTUCCART COCAGLTCAACBAGL TLAACTACTTCAATELECOA6CTH
CITCBTCTROATOTACGATCAGTGTCCCBACABTLACCEALOCEALTRAGCOTACABTRACGATGACTGCAACRTCETOT
BLATCTACTACTCTGACRACGLTCACBACTOTBOLLTOBECOACARACTOTAOTANTRCCACTTCTAOTICTACTTCTGE
TaATTGCACTACTATCTCCAGLACATCOAG TG TTCTGACCDOGL TRRCTICTTEOARTETOGTTCCCASLTCAGAGECTA
BOGCETCTOAGCCTABCACTTCAGABCOCAGTTCATCTACCAGYACTCCAGGSAC TTCEACCARTBATOCTRATCCLALE
AGTAGCACTGAGECUTCLABTACTTGRACCTCBACTLCLGAGLCT ICAGUTALTGIGACTTCAALTACTTCRACTTCGAG
TOGTAGTACTAGCCOCCCCABCACTTCCARCACT TCOABCACTAGCLCOICTAGTACCTIGACCTCTACCTCATORLEET
CTACGTCTICTAGET TAARGOOCAGT GOUAGLGCTACCOOOTLIAGTAGAGTOALSCOGTOCLCCAGCATGTCTATTACT
TUCACTAGDSTGECARGCTORGSCACOEARTCCOTRBCCAACAACATCCTIGTEATCROCUGOBACTOTACGCARRECAR
CRTTERCTCOTCOGO0LTRAATGOCTALGEAATCOOOTTCACBACGETOCTGATCOCTCAGGOCRGOOTCBAGCTOLCAE
CLCTEAACTLCTCCTCAGBRGRCAACT TTGBLEBTATCETLOTTACCER0EAAGTCAGCTACSACTACAGTAACBATAAG
TRGCELTCCHCOCTRACGEACBACCAGTROASCCAGCTGTACGLGTACCAGLTCECCTACOGLATGCECATHETOOAGTA
CHACBTCTIGGLEEGTCOOAAGTTGGGER0LTEETOCATLAG0AAGRRLGRLTRUTGCAO0GAGBGTSTORAGOAGGTER
TCTAGTTCACGOATACCAGCBACTTLOCCADGECLARSCTLAAGALCLRCTLCAGLGLABOCATOTCEACCTSREATCTC
TRGCAGTACACRGCTIDCETCACCRBARACCAACACCAGGAAGARNBATIGCGTLATITOOCTOOGRCRESGRBGT TRAGRS
COAGTOTATROCCACEATCATCAACAACTTGGATOGOOGLCARCABATURCCTTOTTCATORACTTCRACACTETOTOGT
GUCAGALCTCCAACTACCTREAGCACGCCTAGATCACCTERATCARBOORGACUTACACELCAGRTACSOCCRCRTRALL
CTGAACACCOAGATTBACGACATRTTCCTTGAGACCGATATCTACCAGCUCAGEOBAACCATCTTCCGLATCACGACCHEA
TOATATGBACGGOAT CACCAACTOGCTACCCARBCATULBOOCTUAMALTCAACBETGGAAGCACCTACTTTGTCRASATOS
GLCAGAACOOCAAGGGCAACAT CORARGLGGRALCAGGOOGEIDGGTCARAGEACSTRCTOOGOCGACICCATOBAGTAL
GACTEELOTLCHBACALGOULUTCOARTT TOTCARGUCTATCUGCACCOUCACTGACGTCTRALCARCLTLGUCOALTAA
CTTCAGCTIRGACAACGACCTRLATBAACBULGACAGRETELTCATATRET TCOABAACCACUTEBACGACTACRULTACA
TCAGCCACAGCTTCACCOACTTROABCARAACAALGUCALCTACAGLOACATCTALAAGRAGATCTCCTTOAACCAGBRTE
TRRCTCRAGCRTGETRECTTCTORGECAGHTCRAART TCACUTOCAARGRTATEATCCLRGLOGECATSACTAGLL TREA
CAACEGTEAGGLTCTLGRCEROTOOTGROACAATERCATCACUAACTAOGTCGENGATAACALGRGTOOTATOOTLOTOA
ACAGCGAGAACGAGATGTGRCCOTACTTLACCALTOAGSCLCBICEACGHETTCRLAGRTATECAGRTCAACCLEEGETTE
GLGAGTCRAATCTACTAGAACTGLGACACCCLTELUTACACGACACABBAATGEATCGATACOTUTGCLGERG0CAGAGA
CTTCAATGACCTGUT GGACACAGAGCEBCOCCOABBTCCTELGICALTTUITCABLOTCCATCACBACCLBTACATATTCC
AGCARBCCABGCTBOGCAATRTCOGBATORAGSCLATCACGOTILSBCTCTCABACLGGOCAGTICTOCATGTTCOARBLG
TRAGTTCAGACCATCOTTSCCOAGTTCACCEGACTRETORACTAGCCCATTGTTALOATTACOCATCARGABATACACTT
CLGTETRCTTTCGCTCTGETTLCCCTRCTTTTCTALCETOTGOY TTAATTCTTOUACTTROTTTCCTCATAGT TACAGET
TROTAACTARAGTAGATOTCUROCGAATTCOTORCUCRSTACAGCCRUGACCALTCAACTACGRGCTUAACTACATEGT
CRACAACBACGCTATCACCBGOGTCACCGTBACTGCEAACGEUARCALCTGOBACBERAACATCCCORTTACCTTLCCEA
COGLBCOTACGBACACCCTACGCTTCGOBACGEABCAGETAGLCABCEACCCLT TOACLATATAGGOECABCTOTIEGGC
TOGCOCOTRACCTTCTCCOTTGCCACGECAATTOCACTLTAG
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Fig. 48
PUTATIVE- AMINO ACID SEQUENCE OF Aspergillus nidulans Gtb3 (Benbank accession No. AN2955)

MTQILHYSPYGUDHMKNHWWOF SRRRPEKYSPRVSAKIDGLANRHLNLANRPTGOKPSSYGI YLGGLDEHLSDYQRRFLD
EHOMLIVOPYQSGYVEAVATAAGKQ I LGRLDLODVASKEDAALAATEK IDSALSQVFERSAFSGILLANWENKLSSECHA
SLLOAIGKLGLSVFLETAPPDFLPDRLVLGNGATSGLYVENAS [LPNGOKRDYFOLUSMKST IKAFVSEACNRDF TVVAW
ETIDDDASLSNAVYRRSLAWCNF YSA IPWIGCRAALKDVEKLNTKL PEPLSSF SWLKEPE IMSAHDRWRANSS TEDVNGYY
SSGWDELLPFFPTLSNL IASSERDNGAHEDL TMAIRDPPDWYSL TKSATNPLSTS IGGLEYNSFOCFPLGAEATAGSFAE
[LESOARLKSLGLLHPYVPLAKKOSLATLLRAFHDGF ALSANGSSDPYPGHIKELSNLAANEQLRVYLGLDSGFRKNTDIR
FUGVYHMDSEGFDVFVSKKVOGLAGTVLHTYLSAKGCPRHVCFGAETALAKWTKDLYVEEIGLPRRLYGDIDVLSPEERLL
LLOHLSLTDAPSDLTKS ICAYLAGOL IEGTSLYQLKGYNTVSYLEGSASPETLVNSRYKWYREQGGSYPSPSVCLSLFRE
VEATFPQILKERREADLAQI SRGLCOLMUGKGVDAYTDILALALFCAARKGALDE I YOEVTDRNPLFNAHSDOAAAFAES
FALGSRCESYFDISPSAFGKLLSDRFRKSYKDGDLPLWINGAPEMATSYAGAGIDVNPDDKYKPNRGYQRFTFLSVFAFP
ALTDTILLTUIGRGLYLSAFMTYEEGNSATTALMISLLESGGEGTWIACGGPY YL ISHAFAATNNEVF IRLIAGLAFTIA
GGL IGFYVVSBYNGPRAGIVFYLYLVALTTYFSGFACLASFSYPGRTFLAGRKITFACIPILFISPIVITFTGHDSALIY]
AVIYVFTGALTLGLRSVASKWYTWYOKLRKTDDTE IRKWYVETYGNGDEKVF GGLSDPAVLKLSREALLKDVTAERNRWF
FSRPTTKSTLYLELARDWEATNFLLEWYCRYADVPRP IPYSSGUNTATKVALESLKAAGRGIRLHNAF THWRASSREIGEC
GMLYFIVALLDKWVELLSGGHLIGLSASLTTAYRMAVGFSLAYYL IGAVLIDTKAQELHSLVGSHTPVPLKTAKDIRDS0
KRDVRFKRKVYWKTLGKYLMWHSWGLAFSTALVWTFOSHMEAMVMFLSYVAAYTGLLWYQY TKIF TGFHALKPLLYGSLY
GLPLGIALKVCLPHFMYSOVVALGAATWTVAFLSL I PAKMGMPKRYDSPVELGKTFHAYTAPRDDPDWSQOELQTFYES]
SLIPSDARLKLYPASHPGSEVKQML 1 SRRKEPRIEEAFPHSOELYDTALKAWEAGEYLLELVPLGS IGPNVHALSCSTSD
HLKTATAVGRGLDHRIDVSANCOYTAETLLHAVAES IMQTPHEQAVLAESLVAAGVTETTARGLREEADTPLYVRWAKKE
LLROGLCLGFECDFHWEKLPRAVRKALLDRCLGOPCRLSEKHYRWLEESICQFDIKDLAVHIARSNLAAAAAVSILOYANY
GTGESATYKESETPAY IPYLPKALPTVAYF [MKPLFSVYYKVATALKFVVYVALVADPEFQREYNHVMSPYPAT IRVPATE
ALSMVENYAK IMQDLGLTFFLFHGRDNVKQLWDETKGMT INTKKSRY [VASLDGTFTAFRHNQPDGGFRVYYYTGTPKTE
POGTKSLSCYSTYSKDLLLLIRQEYKGGNIVNEYHYDYRTPTKKGI TLKLTDRKVPMGRRCYRATNHLASVOYNRK AL TE
AGSYMKDGNL IRFKYHYRKMPOFGDELLRAEFALSHITCTVSWCAPPLRHPEKVDRWI PHAKVTEATFVQGPDYYEARWL
YOHKFHPTIFTTLNGOK1QTPPMIEHDYLGYLAKPRLTSFVHDNPLFYCDSLSSNIFTRILGLTRKRFPYSISRARSLIW
KAWKEKADFDGI TVRWMDERLLRRDRTLSPYWRSROWGDL TSAKKYLELRADTIAASADLDDG I SSWTPLAVKVSDLENF
GPGGDAVYNTRSNDF GSDTEKSLHVMAADNGTHPNEGGGY SACRRDMINSLRT IRWHMT GESANDF GVPKHATEQNTLSL
KYIPLWGMDFLTPTHGLFRNKLDAEVESVTSANDMD [KMNF TP TLTALVKGARAVHLSKAD IRQATRALVNLNTFFGDSR
HUTQINNSEIVKESWRDLWL TOEMPNTMPSAENFSTOLPTLGTLDVALELWYRYLF IFSIPIPEKIPSVFQASHHSVSAS
YGYVCK [KRNCTLOTWDHATARRETNLCLSSALGKLSPFYRNALL GLMRVTSALTLYHADI [SPCADFFNPGUEVEIGTG
QGTLEHRNIFRRKVDPVYNGT TDMOKFAPVKETKSERPTYTMLSHVWYAKDIKTALLAADI T INOWKFDDYRLDIYGAID
KAPTYSTECOET 1ASKGLRGRVTLRGTADPMKVLESTWLFLNSSLSEGLPLALGEAALTGAPVVCTDVGASLRYLSDPDD
FSRFSAVVAPNDALALARAQTSMLALLGEWSQYAEDTEPAPILPSSPTPEDVAKI TARMYDKSEHRRKL GMMTRK | VOKS
FSGDRYLREHEQMLWIGKSAKMMATRAPGLHEPADIATATQGTLPIEEEVITIPRSAVHEWRSSAASGHSTLYTSYTSST
TPFSHLUPNNGPPTRSSYYAPAHTSASANLLTRPSSLYSATSHASTIDASSFLPLPNTPLPYFAPRHSFALPSAPGANGE
NGGGISRPLSPARRRSPLFTRARHSRSRSGSLSTGGREQLRGLGREDLAQYRNSDVSTIMREDFFQSSTYRGIEGGNNGY
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Fig. 49

BASE STGUENCE OF NUGLEIC ACID MOLECULE OF Aspergiius nidulns 2tb3 (Genbank accession Ne. AN295E)

ATGACCCARATCCTCCATGTCTCORCCAT GUGGTOGGATCATATGAARARTCACT G GECAGTTTGTRAGCCECOTOAT
COATGUATCCTCCAATTTCT TTTGTTAATECTTCTAGGY T TTCATTHATATTCTALTUGAOAGCOTTACAGTTGRARLAG
TATACCTTOTATATTCTTCAGTACTACRATECATAATTTATTTGGAGGTAAACT ARACACCTT T TTACATGCATACCAET
GOOACATEEACCTTECTGACTTCLRTCTAGTOAAGG CEGCGCCOTGAGAAGETART DCCLCARBAGTATCCALAAABATLGA
TRGGTTGRCAAACAGGCATCTCAACT TRGCOAACCECOGAAGGGGOCAARAGGGEICRTETRTCOGTATCTAGTERGRAG
GCCTOHATEABCATT TGAGCGAT TATCAACGTCGGTTCOTAGATGAGTGCGATATETTGATTATCAATUCCTATCAGTEA
GEAGTAGTCEAAGCCETTGCAACTOCTGCAGGTAAGCAGAT TCTTGGOCGALTCBATCTTCABGATRTGACTTCCAAGEA
AGATGOGGCTOTABCGOCAATCEAGAAGA TCRACAGCOLT CTGAGTCAGGTCTITRAGABATOCGCCT TCAGCGETATET
TECTCRCCAACTORGAGAACAMACTCTCOTCTGAATOTTAGECCAGCCTECTTCAABLOATUCAAAAGCTGAAGETGTCA
GTCTTCCTEOARACTGOGECTCCABACTTCCTCCCAGACCGRCT TATGCTACAGARCCAGBCCATCTCCAGLTTEATCAT
TARGAACGCCAGCATCOTCCCTAATGGTCAGAAGCG GGAT TACTTCCAGC TACAGAGCATRBAAATCAACRATCARBGCTT
TEITGTCTCAGRCATCCATGACGAGAT TTTACAGTGOTOGGT TGGGAMAGEATTGATCAGGACECUTOTOTATGOAATGEE
GTAGTOCAAAGGTCOLTACAATAGTOCAATTTCTACABCACRATCCCTTEGATORBCTGTAGRAETBCCT TRAARBALET
GAAGCTGAATACGAAGCTGOOAGABGCTCTTTCTTCCTTCAGCTAACTTAAAGARICOGARATCATGABCGLACACHATE
ACTARAGGACCAATTCATCOATCRAAGACRTCAAGRGTRTORTCAGCARCGRATRAGACRARTTGLTAROATTCTTGLCA
ACLTTBAGTAAGCTCATTGGATCATCAGAAGRCGATAACGGCGLTCAGEAGGATCTTAGCATARCAATOCGTGACCETEE
TEACTGGETTTCTTTCACCAAGTCOCAAACCAACCCCCTETCTACTTCTATCUGARGAGTAGAGTACAACTCGTTCOGRTT
GUTTTCCAT TAGGCGUGLAAGCCACTGCEGGLTCCT TCRCCEAGATCCTCAAGTCOCABCALCATCTCARATCRCTCGAL
CTACTTCATCOAGTTCCTCTTG0CAAAATEGCAAAGT CTOBCEACTCTCTTGCATCAGT TTCACBACEEAT ICACRCTTIC
GEOCTGRGGCTCCTCAGATCCAGTOOOTERCOATAT CAAAGAGCTTTCCAATCTTRCTACCAATGAACAGCOTTCRTATHT
ATCTORORCTOOACTCTGOGTTCORTAMAAATAGCOATATTCOTTTCTOCGRTATATATCGACATGRACTOOGAABBATTE
GACATATTTGTGTOGAAGAAGRT GCAAGECCTOGET GRCACTCTTUTACATACTTATCTOTCTELAAAAGGOTELOCTEE
GUATGTTTECI T TBGAGCAGARALTBCATT GECCAAGTEGACTAAAGAT CTLETRUEARGAM TTGRLTTGRCTCRTCALL
TEETGOAABATATCGACGTOCTAAGT CCCBAGGAACGACT TCTGCTCOTGCAGCACCTATETCTGACABATGCACTAAGT
GACCTAAGCAAGTGGATTITGOOCOTACCTLOAGCAG CABCTCATAGAAGBGACATUTOTCRTACAACTTAAGCARGTCAA
CACAGTCTCATATCTIGRAGRGTOTGCATCTCOBRAGACATTAGT GAATI CTGRCRTGAAATBGTAGCOAGAACAAGGET
GEAGCTATCCTTCGOCCTCGETATGOCTATCTCTCT TCCGTEAGGTEEACGRGACLTTCLOTCAGATCOTCARBRAGLGE
GOOGAAGCGGATCTTGOTCAGATOTORCETGOTTTOTCOCACTTGATACAAGGTARACAARTCGACGCT TATAGTEATAT
GTTGUCCCTTRUACTGTTTTGOECTAUGE GARAAGRAGCLCTTGATORAATETATCAGGAGGTRACTOATCOUANCOUAT
TETTCAATGCTCATTCOGATCAGGCOGCTRCCTTCACCAAATCCTTTACTCTTAEATCTOACTROGAGTCOTATTTTGAL
ATCTCAGGCABCBCTTTCAGAAAATTACTGTCTGATCGET TCCGCAAGAGCTACAAGGACGRAGACET TCCEBACTGGAT
GAAGGACGLTCCABAGATGACTACATCGTATOCOGGCRCOCABATCGATETCAATCOTGATGATAAAGTCAAGCDAATGE
GCOGATATCAGCGGTTCACCTTCOTCAGTGTCTTTGCCTTCCCOACCTTCATCRATATEATTCTCCTTACCCTCATTGGA
GHTAGACTETACCTCT CAGCCTTCATGACT TACGAAGAGCAAAATAGCELCACCALTGOOTTEATGATTICACTALTETT
GICTGAAGBCATTGETACCTGEATTGCTYGCGETGECCCCTACTACCTCATTICBATGGETTTTGCTOCAACGANCATET
TOATCTTCATCAGGCTTATTGCCRGTCTAGCATTCAGTATCGLCGETAGCCTCATTGRATTITATTGTAATGTCAGGGRTG
AATGEGCCACGBGCTGRAATTOTCTTTTACCTGTATCTTGTCGOGTTRACCACCTACTTCTCOBRATTTGOGTETOTLGE
GAGSTTCAGCTATCGCBRETCTALTTTCCTBTCTGRGCGCAAAATCATTTTCACATGCATCCOCATTCTRITCATCTCGE
GCATTETTACCACCT I TACCGGCCACGACTCTGCAATOTACATTGCRETCATOTATGTTTTCATCGBABCTCOTEATATTE
GETCTACAAABTGTCECTTCAAAATOGGETAACCTGRTACCAAARACTOAGGAAAACAGATBACACAGAARTCCOBAAATE
GTAGGTCRAMACATATGRAAACGRAGATEAGAAGGTATTTGEAGGTCTCAGCGACCCARCCRTATTGARGCTRTLGAGGE
AGGLAGTCCTGAAAGATGTAACAGCAGAGCGTAACCGCTRGTTCTTCAGCABGCCTACGACAMAAAGCACCCTTGTTCTT
GAGUTOGCCCGGGACT GRGAAGCCACGAACTTRCTCCTOGAGTGGTATTCCAGATACGCABATATTCCUABACGEATTEC
CTATAGCTCGOGGTGCAACACACAGACCAAGGT TACACTAGAGTCTCTCAAGBGTRCCCAACGRGRTATCCGETTHCACA
ACGCTTTTATCCATTCRCGTCAATCAAGCABGGAAATCGOCTETGOAATGCTCTACTTCATCATCGCONTTCTGRACAAG
TRAATAGAACTTOTCAGRAATRACNAGCTTATRAAT CTCTCARCATOCT TRACRALGRETTARCGAATARUAGTCRATTT
TIOGTTGECCTACTACTTGATTGAGGCTGTATTAAT TGACACCAAAGCT CAAGAGCTTCACAGCCTTATTGAAABCCATA
COUOGATAECTRTCAARACCECTAAAGATATTCGAGACTCGCAGAAGOOAGACGT GAGGTTCAAGAGAAAGGTCTACTGE
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Fig. 50

AAGAE%CTTGGGAAGTATCTTATGTGGCATTGATGGGGCCTTGGTTTCTCAACAGCCCTTGTATGGACGTTCGAGTCGCA
CATGGAGGCAATGGTCATGTTCCTCTCGTAGGTTGCGACGTACACCAGGTTACTCTGATACCAGTACAGGAARATATTTA
CTGGCCCTCATGCGCTGAAGCCGCTGTTGGTTGGCTCTCTCGTOGRCCTACCGCTTGGTATCGCGCTGAAGETCTGCCTT
CCGCAGTTCATGTACTCGCAAGTGGTCGGCCTAGGAGGCGCCACATGGACAGTCGCATTCCTCTCGCTCATACCGGCCAA
GATGGGAATGGCTAAGGGCGTCGACTCCCCGGTAGAGCTTGGCAAGACGTTCCACGECTTACAGCGCACGCTGGGACGATE
GCGACTGGAGCCAGCAGGAGCTGCAAACATTTTACGAAAGCATTTCTGTCATTCGCTCGBACGCTCGTCTCAAGCTTETE
CCGGCTAGTCACCCAGGATCAGAGGTGAAGCAAATGCTTATCTCGCGGAGAAAAGAGCCGAGAATTGAGGAAGCGTTCCC
COAGTGCCAGGAAGTTATCRATAGGGCAOTGAAAGCNTAGGAGACTAGOGAGATGTTACTTGAGCTAGTTOCTGTAGRCT
CAATTGGGCCTAATGTTCAGGCACTGAGCTGTAGCACTTGTGACCATCTGAAGATTGCTATCGCTGTGGGAAGAGGACTA
GACCATCGCATCGACGTTAGTGCCAACTGCCAGGTCATTGCCGAGACTGTTGTCCACGCTGTTGCCGAGTCGATAATECA
AATACCCCATGAACAGGCAGIGCICGCI GAGICGC! IGIGECIBCIGG | G GACGGAAACCACCECCCGCCAGCIGLECE
AGGAAGCTGACACGCCTCTTGTTGTACGCTGGGCCAAGAAAGAGCTTCTGCGCCAATTATGCTTGGGCTTCGAATGTGAC
TTTCACTGGGAGAAGCTGCGCAGGGCCATTAGAAAGGCTCTTCTTRATCGTTGCCTTGGCCAAGCATGTCGACTTTGOGA
AAAGCACIACCGG | G601 | GAGGAGAGCAIGIGI CAATIGGACAICAAAGAICIAGCGG | CCACAI CGCCCGCAGCAAIT
TTGCAGCTGCAGCGECCGTCAGTATCCTGGATTATGUCAACTACGGAACAGGTGAATCGGCGACTTACAAGGAGTCCGAG
ACACCCGCATATATCCOTTACCTGCCCAAGCAACTTCCGACAGTGRCTTACTTTATCATGAAACCGCTGTTCTCGGTATA
CTATAAGGTTGCTATCGCTCTCAAATTCGTGGTTGTCGCCTTARTTGCCGATCCGGAGTTCCAGCGAGAGTACAATCATG
TTATGAGTCCTTATCCCGGGATCATTCGGGTGCCGGCTAGATTOGOGCTGAGCATGGTCTGGAATTATGCCAAAATGATG
CAAGACTTGGGGCTTACATTCTTCCTATTCCATGGTCGTGACAATGTCAAGCAGCTCTGGGATGAGACAAAGGGTATGAD
AATCAACATCAAGAAGAGCAGGTACATCGTGCAGAGTCTCGATAGHACATTCACAGCTTTCCGGCACAATCAACCAGATG
GGAGATTCAAAGTCTACTACTACACTGGGACTCCCAAGACAGAGCCGCAGGRAACGAAGAGCCTCAGCTGTGTCAGTACA
TAGTCGAAAGAGCTCUTGGTGCTCATTCGCCAAGAGTACAAAGRTGGTAACATTGTCAAGGAATACCAGTATGATTACCG
CACCCCGACGAAGAAGGGTATCACCCTGAAGTTGACTGACAGBAAGGTCCCAATGGGCCGACGATGCGTGCACGGGACAA
AGCATCTCCAGAGCGTACAGTACAATCGTAAAGGACTCATCGAGGCTGGCTCTTACATGAAGGACGGCAATCTCATCCEE
TTCAAGTACCACTACCGAAAGAATCCCCAGTTTGGCGATGAGCTGCTCGGRECTGAGTTCGCCTTGTCGCATATTACCTG
CACTGTGTCGTGGTGTGGACCGCCGETCCACCACCC TGAGAAARTCGAGCGRTGGATTCOTCATGCAAAGRTCACCGAGG
CGACCTTTGTCCAGEGCCCTGACGTCTAGGAGGCACGCTGGCTATACGATCACAAGTTCCACCCBACCATCTTCACTACH
CTCAACGGACAGAAGATCCAGACCCCGCCGATGATCGAGCATGATTATGTTGGAGTTGTAGCAAAACCCAGGCTCACGAG
CTTTGTGCATGACAATCCTCTGTTCTATTGTGACAGTCTCAGCTCTAACATCTTTACCCGGATTCTTGGATTGACGAGGA
AACGCTTCCCAGTTTCAATTTCGCGTGCTCGITCACTTATCTGRAAAGCTTGGAAAGAGAAAGCTGACTTTGACGGBATC
AGCGTGCGCTGGATGGACGAACGGTTGCTGCGAAGAGACAGGACACTATCGCCATACTGGCGCAGCCGTGACTGGGGTEA
TCTTACATCAGCAAAGAAATACCTCGAGCTCAGGGCTGATACCATTGCGGCGAGCGCAGATCTTRACGATAGCATTTCCA
GCTGGACACCCTTGGCTGTCAAAGTTAGCGATCTCTTCAACTTOGRTCLCGGAGGTGACGCTGTGATCAACACGAGRTCE
AACGACTTTGGATCGGACACAGAGAAGTCCCTTCATGTCATGGUGGCGGATAATGGTACTTGGCCCAACGAAGGAGGTEG
TGTTTCTGCTTGTCEGCGAGACATGATCAACTCTCTGCGCACAATCAAGTGGCATATGATCTGCBAGTCGGCEAACGATT
TCGGCGTGCCGAAGCATCAGACGGAGCAGAACATTCTCTCGCTCAAGGTGATTCCGCTATGGGGAATGGACTTCCTTACA
GCAACGCACGGGCTCTTCAGRAAGAAATTGGACGCGGAGGTTGAGAGCGTCACGTCTGCGAATEATATGEATATCAAGAT
GAAGTTTATTCCCATCCTAACAGCCCTCGTCAAGGCAGCCCGTGCCGTGCATTTGTCCAAGGCCGATATCCGCCAGGCTA
CTAGGGCTTTGGTGAATCTCAACACGTTCTTCCAGGACTCGCGACACTGGACACAGATTTGGAACAGCGAGATCGTCAAG
GAGAGCTGGCGGAATCTGTGGCTTACCCAGGAGATGCCGAACACGATGCCTTCGGCTGAATAGTTCAGCACTGACTTGCE
CACGTTGGGAAGCOTCGACGTCGCGGTTGAGCTTTGGTAGGGCTATCTGTTCATTTTCTCGATCGCCATCOCCGAGAAGA
TTCCCAGCATTTTGCAAGCGTCTCACCATAGTGTAAGTGETTCATATGGTGTTGTATACAAGATCAAGAGAARTTGCACS
CTGCAGATCTGGGATCATGCGATCGECTGACGTGAGACGAACCTGTGCETCTCGTCCRCTETTTGCAAGCTTTCCCCETT
TGTTGGAAATGCGCTACTCGGTCTGATGCGAGTCACATCCGCTUTCACTTTGTATCATGCCGATATTATCTCCCGGTACG
CCGACTTCTTCAACCCAGGCTGGGAAGTCGAGATTGGAAGATGTCAAGGCAGGATTGAGCACCGCAACATCTTCCGCCEE
AAGGTCGACCCAGTCGTCAATGGTATCACCGACATGCAGAAGTTCACCGCAGTTAAGGAGATCAAATCCGAGCGGCOTAL
AGTGAGGATGCTTTCGCACGTCTOGTACGCCAAGGACATGAAGACCGCGCTTCTCRCCGCARACATCATCATCAAGCAGT
GGAAGTTCGATGACTACCACCTCGATATCTACGGTGCAATCGACAAGGGCCCTACTTACTCCACCGAATGCCAGGAAATC
ATCGCCTCCAAGGGTCTCCGAGRACGAGTGACCCTGCGCGACACAGCTGACCCCATGAAAGTCCTUGAGAGCACCTGACT
CTTCCTCAACTCTTCCCTGTCTGAAGGTCTGGCACTCGCTCTCEGCGAAGCAGCCCTAACTGGTACGCCAGTGGTTTACA

Fig. 51
CTéiCGTGGGCGCCTCCCTTCGCGTCCTCAGCGACCCAGATGACTTCTCCCGTTTCAGCGCCGTCGTCGCCCCCAACGAC
GCACTGGCGCTGGCCAGGGCCCAGATTTCCATGCTCGCGCTCGTCGGCGAATGGTCTCAGTAGGCCGAAGACACCGAGEC
CGCCCCTATTCTTCCATCATCACCCACGCCCGAAGACGTCGCAAAGATCACCCAGCGCATGTACGACAAGTCGGAGCACC
GCCGCAAACTGGGAATGATGACCCGCAAGATCGTCCAGAAGTCTTTCAGCGGTGACCGCTACCTCCGCGAGCACGAGCAG
ATGCTCTGGATTGGCAAGTCCGCGAAAATGATGGCCACGCGTGCCCCCGGCCTCCACGAGCCGGCAGACATCGCAACAGC
CATCCAGCAGACCCTCCCCATCGAAGAGGAAGTCATCACCATCCCCCGCAGCGCCGTACACTCCTGGCGCTCGTCCGCGG
CCTCTGGTATGTCCAGCCTGTACAGGAGCTAGACTAGCTCCGAGCACTCCCGTTCTCCCACTTGAAGCCCAACAACCAAGCA
GCCACCGGCTCAAGCTATTACGCTCCTGCACACACATCCGCATGCGCCAACCTCCTCAGCCGCGCCATCCTCCCTCTACTC
CGCCATCTCCAACGCTTCCACAACGGACGCCTCCTCCTTCCTGCCGCTCCCCAACACCCCCCTTCCCGTTTTTGCCCCGE
GGCACTCCTTCGCCCTTCCCTCTGCTCCCGGTGCCAATGGCGGAAACGGAGGCGGGATTTCACGCCCCCTATCGCCTGCA
GGTGGAAGGTCCCCGGTCTTCACGCGCGCTCGCCATTCGGCGATCACGCTCGCGGTAGTCGTCTCTACGGGGCGGGCGGGAGCA
GCTCCGCGGCCTACAAAGGGAGGATCTGCAGCAGTATCGCAATTCCGACGTTAGCACCATCATGAGGGAGGACTTCTTGC
AGTCGAGTATCTACCGCGGGATCGAGGGTGGAAATAACCAGGTTTAA
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Fig. 52
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojae Uged

MESLQQSDASTPVEPYSPECYDTPATUSSVLFDGNLEELLRNFPLDAY ILVTGGLGF IGSHTTLELLKANYNVIVIDNLS
NAFONVFDRIKLLASKHHEQQGTKMPEMHLHAHDYRDSVALRKLLEQYQIQSRWGTPKTKISGVIHFAAHKAVEESIRNP
LKYYANNVGGLIDFATTLGEFGIKTFVFSSSATVYGTLATSGLPLKEELCVHKDE IFEDRDGSKKLMEPGCTGITNPYGR
TKWICEATLADLAASDPEWT IVALRYFNPVGCDESGLLGEDPKQIPTNLLPYVVKYMTGQYKELOMFGTOWDTEDGTAVR
DF IHVTDLARGHIAALSAANEGKLKENFRTFNLGTGTGHSYMEVVNTMESVSSKE IPRRAADRRAGDYGSCVAVATREQE
ELQWKTEKTLTDACASLCNFLTVSGLSS

BASE SEQUENGCE (PUTATIVE) OF NUCLEIC ACID MOLECULE OF Aspergillus sojas uge3

ATGGAGAGCCTCCAACAGTCTGACGCAAGTACTCCCGTGGAGCCTTATTCTCCAGAATGCGTCGATACACCAGCGAGGCA
GTCATCCGTCTTGTTCGATGGAAATCTTGAAGAGTTGCTGCGCAACTTCCCCCTGGATCAATACATCCTCGTCACCGGEG
GTCTCGGTTTCATTGGAAGTCACACAACATTGGAGCTACTCAAGGCCAATTATAACGTAATCATCATTGACAACCTTAGE
AATGCTTTCCAGAACGTCTTCGATCGCATCAAACTCCTGGETTCCAAGCACCATGAGCAACAAGGAACCAAGATGCCCGA
GATGCATGTGCATGOCCATGATTACCGCGACAGTGTTGCTOTTCGCAAGCTTCTTGAGCAATATCAAATCCAGTCCAGGT
GGGGTACACCTAAGACCAAGATCTCCGRCGTCATTCACTTTGCTGCCCACAAGGCAGTTGAGBAGAGTATCAGGAATCCT
TTGAAGTACTACGCAAACAATGTCGGCGGTCTCATCGACTTTGCCACGACGCTGRGTGAGTTTGRTATCAAGACCTTCGT
GTTCTCGTCGTCGGUCACCGTATACGGAACTCTAGCAAGTTCCGGTCTTCCCCTCAAGGAGGAGCTTTGTGTCCACGAAGG
ATGAGATCTTCGAAGACCGTGACGGGTGCAAGAAGCTCATGGAGCCTGGGTGCACAGGTATCACAAACCCCTATGGREGE
ACAAMATGGATCTGCGAAGCCATCTTAGCCGACCTCGCGGLCTCCGATCCAGAGT GGACAATCGTGGCTCTACGATACTT
CAAGCCGGTTGGATGOGATGAATCCGGCCTTCTCGACGAAGATCCCAAGCAAATAGCTACCAAGCTTCTTCCAGTTGTCG
TCAAGGTCATGAGTGGGCAGTAGAAGGAGCTGCAGATGTTTGOAACCGACTGGGACACGGAAGATGGCACAGCTGTEEET
GACTTCATCCACGTCACCGATCTGGCTCGAGGACATATCGCAGCCOTCAGTGCTGCCAACGAAGGGAAGCTCAAGGAGAA
TTTCCGCACATTCAAGCTCGGAACCGGTACAGGCCATTCORTAATGGAGGTGATGAACACTATGGAGAGTGTGTCTTCCA
AAGAAATCCCGAGAAGAGCTGCTGACCGCCGCGCRGGCGATGTCGRTTGCTGCGTTGCTAGTGGCCACCAGGTCACAGGAA
GAGGTGCAGTGRAAGACCGAGAAGACATTRACCGATGCCTETGCCABTCTGTGCAATTTCCTGACTGTCAGCGBAGTBTC
GTCTTAG
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Fig. 53
PUTATIVE AMING ACID SEQUENGE OF Aspergillus sojae Sph3

MGPDKHYSGRRCLASRASRITLGVFVF TATLAVV IPPAVVYTLRKKNSHGPKANTFVPLYVYPAPGAWDPLEAE ISSHPE
ANFTVVINPASGPGPNALPDANYTREIPKLASYDNVRLLGYVPTTWAKRNISAVRRDIATYAEWPTNSSNPKLAVRGIFF
DETPOQYDADALSYLQELTSFVKGLSGLGPDNF IVHNPGAYPDSRYMSSADSTYVFEAAYDTFNERNGTKOFDVLPKSDR
GRGOLCIVIHSYPDEVEGSKLRELVKKLRKTADEIFITHLSTDYYANFGDRWGEF VDWMAK

BASE SEQUENGE (PUTATIVE) OF NUCLEIC ACID MOLECULE OF Aspergillus sojae sph3

AATCCACTTTCTTGCCCTCCTTTCGTTGCATACTCCGEAGTACTAAGECATTCACATTTTAATTGCCTCCCTAACGTRGE
AACGATGGGGCCAGACAAACAGGTGAGCGGTCGTCGCTGCCTGCAAAGCCEACGTTCTCGAATCATTTTGGGGGTCTT TG
TCTTTATTGCTATCCTCGCGGTCATTATACCTCCCGCAGTCOTGGTCACCCTACGCAAGAAGAACAGCATGGGCCCTAAA
GCTAACATCTTCGTCCCTCTCTATGTGTATCCTGCCCCTGGCGOLTGOGATCCATTGRAAGCAGARTATGTCTGAATATT
TTTTTATGCCTATTTGTATTTGTAATTCTTCGCTTCCATTTCAGCCCCACTACTTCGGCTCACCCCCAAAAGCCCAGTAT
GTTCTGGTGCCTGGTATATACATTGTACACCATAAGCAAGCTGAAAGCCARTTGCATGATGCATECAAGTGGGAAGCTAT
AATTTGGGGGAAAGTAACTAAGCGCCACAGGATCTCTTCACATCCGGAGGCCAACTTTAGCGTTGTGATTAATCETGCCA
GCGGCCCAGGGCCCAATGCCCTGOCCAATGCCAATTATACTCGAGAGATTCCCAAGCTCGCCTCTTATGACAACGTGCET
CTCTTGOGTTATGTCCCTACAACCTGGGCCAAACGCAACATCTCGGCCATGCATCGCRGACATCGCAACCTACGCAGAATG
GCCBACCAAGAGTTCCAACCCTAAGCTCGOGATTCGGEGTATATTCTTTGATGAAACGCCCCAACAGTATRATGCCGATG
CGTTATGATATTTGCAAGAGCTCAGCTCATTCGTGAAAGGCCTTTCTGGTCTTGGTCCAGACAACTTTATACGTAETGACE
CTTCTCTTTCACCCOTCTGTAATTITGTATTACCGCTCEATATTCATGGTAATTTACATGGGTACATACCTCATGECCGCG
TACCTTCTCCACCCTCTGTGTACTTTTTATGCTTTTTCACTTTTGCCAATATGGTCCATACCTGOCTTTTTGCTAGGTTE
TATTACGGTTTTCGAGTGGAAGTCCGACAACCTCATTGGGTCAATTTTATCAACGATGATGCTAATAGTGGCTGTCTAGA
TTGTCCATAAGCCGGGAGCCGTTCCAGACTCTCGTTACATGTCTTCAGCTGACTCGACTGTCGTATTCGAAGCGGCTTAT
GACACCTTCAACGAGCGTAATGGCACGAAGCAATTCGACGTTCTTCCGAAGAGCGATCGCGGTCGOGGTCAGCTCTGCAT
TGTGATCCACTCCGTTCCGEATGAAGTTGAAGGTTCGAAGCTTCGTGAGCTCATCAAGAAGCTTCGCAAGAGCBCCGATE
AGATTTTCATTACGCACCTGAGCACGGATTACTATGCCAACTTTGGEGATAGGTGOGGCGAATTTGTCGATTGRATGGCT
AAATAATCOCTACGGGCGGCGCTTTTCRAGCATACCTGATGCAACATTGGTTATGATCAGGACCCGATTGGCGTCGACTS
ATAATATATGCGCCGGCGCTTTGATGGATTGGATTGACTAATCAACTTACGACGCTGTCTATACTOTATGAACGTCTATAT
CCTGTATGGTTATTCTGCTGATAATATGCTATTTGACTTTGGCCGTTGTGACTATCAAATGATACCTAGAATTACGATAG
AGTTTACGATCGTCAAGATTTCCTTTTTGTTGTC



DK/EP 3620509 T3

Fig. 54
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojae Ega3

MAGIDEALPLKGKGQAASGWKTWSGKKRMLITGATALVIALATGLGYGLGVGLNKGGGEDEGEVPPTTGGAY TTAKWQPA
VGTKWQIELLYALNDTSYDADIYDIDLFNNNKST INDLOKGGRKVICYFSAGSYENWRPDKDKFKDSOMGNTLDGWPDEK
WLDLNSKNVRS IMTSRLDMAVEKNGDGYDPDNVDAYDNDNGLOMKKEDSANFMMYLANETHARNMS IGLKNAGA T TPAVI
DNMQWSYNEQCAQYEECDTYAAF IDKNKPYFHIEYPKGDDTNNNDLYSTSQKKSACDFEGSSNFSTVIKNMNLDNWIGTC

BASE SEQUENGCE (PUTATIVE) OF NUCLEIC ACID MOLECULE OF Aspergillus sojas ega3

CCBCAGBTGACCTCGAAACAACAGCCACTETGGLAGAGTCCATTGTTTGBACAGGGACTGCCGCAGTCTGTAABGCATTC
ACTTGCCTTTAATTCCAACCCAGGGCAGGCGTCTGTGCATCCGATTCCCCGGACCACCTCAAGGCAATCTCTGAACAAGE
CACTTCATAGTTTCAGTGTAACCGCGGAGAGAGGEATTTCTTTGTCCTCTCOTAGCCTATACATT TAACGGTTGCCTETG
AAGCCCTGTGETTCTACTCCGEAATACGCCACTCTATTTGCTTCTTTATCTBATCGTTTGATCTTCATCTCAGBTGCTCT
TTATATTTTGGTTGCTTACGOCCCACCCACCTTACCGCTGTGGTTTGTGAAAATCAAATCGCAGGTCGTAGCTTTCTITIC
TGAGAATTGCCTTCTTTGAACATTTCTTTCTTTAGCCOTTCATTTTATTGEAATTTTTGTTTGTGAAATCTATTGTACTA
TGGCGGGTATTGATGAAGCGCTGCCCTTRAAGGGCAAGGRACAAGCTGCGTCORGCTGGAAGACTTGGTCTGGCAAGAAG
CGTATGCTGATTATCOGCGCTATCGCTCTCGTGATCGCTCTOGCTATTGGTCTAGGAGTTGGCTTGGGAGTCGATCTEAA
TAAGGGCBGAGGGEGAAGACGAAGGCGAGGTTCCGCCCACTACCOBAGGAGGCGTGACCAGAGCCAAGTEBGCAGCCGRELG
TAGGAAGGAAATGOCAGATCGOAGGTTCTGTAGGGAGTCAAGGACAGTTGAGTAGAGGGGGATATCTAGGACATTGATGTE
TTCAACAATAACAAGTCGACCATCAACGATCTGCAAAAGCAAGGCCGCAAGGTGATCTGCTACTTCTCCGCTGRBAGCTA
CGAGAACTGGAGGGCCGACAAGGACAAGTTCAAGGATTCCGACATOGGCAACACGCTGRATGGGTGGCCAGATGAGAAAT
GGCTTGAGCTCAACTCCAAGAACGTGCGGAGCATCATGACGTCGCATCTGGATATGGCGGTCGAGAAGAACTGLGATGEA
GTTGACCCGGATAACGTCGATGCCTACGACAACGACAATGGTCTCGATATGAAGAAGGAGGATTCGGCGAATTTCATGAT
GTGGGTCGCCAATOAAACGCATGCACGCAATATGTCCATTGBGCTOAAGAATGCCGOGGCAATCATCOUTRCAGTGATCE
AGAAGATGCAGTGGAGCGTGAACGAGCAATGGGCGCAATATGAGGAGTGCGATACCTAGGCGGCATTCATCGATAAGAAL
KAGCCCOTCTTCCACATCGAGTACCCCAAGGGCGACGACACCAACAACAACGATTTGGTCAGCACGAGCCAGAAGAAGAG
TGCTTGCGAGTTTGAGGGATCCTCCAAGTTTTCGACGGTCATCAAGAACGATGAATCTGGATAACTGGATCCAGACGTGET
AGTCGCACAATTGATCCGCATCTAGATACTCTGTTCGATCAGCAAGGGCGCCGGGAGTTTGAGATTGGBATTTCCACCAT
CCCCTTAGCATCTATATAGTTTGACTATGATGTAATCTGCCTCATTTAATTAACTTTGACATTCGTGTCTTTCA



Fig. 55

PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojae Agd3

MVLPRLLRTGCYFELITCDTPPGVIPEGI POV I APYPPSRISGY TINSPAF TESYLSFTSSSEPPVIGSSSFYTITTILA
SETSTSTSTELPSFTSTLYSVETPYSASSTHSLIFSPSSSLIPSATPEASVIANGNVAGNILY IAKDTARANYATSGLNG
YRIPETTLI YPGSGAT! PELNATSARNF GG IVYASFYSYRYCAGRFGSAL TTRONNGL YAV FYSYRMVGYRVYPRPNY
GASAVGEBCODSGVEQLWSFSDVSDFKEAGLETRAGYSTTELWHPASYNDTATTKE L ARFAANGNYGSETTAAVINNFN
GROQUAFFLEFDTTNSATSNYLOHAK INWLTRGLYAGHRAVNLNTG IDONFLETDIYYPNGYTFRITTAUMDG) SSHLPT
THGKMNAGSSYFYEVGHNGNGY I ESATGRDADACNGRG I EYDSPADTPLEFKKPLATGIDLAPKDOTEYNNTTECTKLDD
LEYRNTTRANRDIF GHISHTF THEEQNNATYROVKRE ISFNOARLROSGRYDAKYFTSNGLIPPAT TGLENGDAL RAWYE
HGETNCYGOHTRTPLLNOONGMEPYE TTSASOGHDGROVRPRIATRIYYRCOTPACTVAERIDTSAGSGDF SNLLATEKA
DTHRHLFGLHRDPYMFHOANLRNYDVDPYE INGETGOWS THCAVE THVOEFYRLYDWPIVT I THOERSANFLORYNRDD
CHYSLOYTIGNKQ I TRYTLSAXDNTCHAR IPVSFPVAPTRTRGFTTEQYGADPLTVRVOLSASPVTFSLETPIRL

BASE SEQUENGE (PUTATIVE) OF NUCLEIC ACID MOLECULE OF Asperzillus sojaé agd3

ATGGTTCTACCATEETTGOTGAGAACTRAT THTTACTTCEBACTTATAACTTGOGACACTOOCCCARGTETTTGRE0TGA
AGGTATCCCAAGTGTGATCACTCCTETRCCTOCOTCACECACATCTBRAGTCACGACCARCTLTCCOGECTTTACTTCGY
GRRTECTATCAT TRACTICTTATICTTCRCOTCATATCACRRAGTCATORTE TTTRGTTAGRAT TACTACTAGTCTGRCY
TOOTCCACATCCACTTCTACTTCAACCTCTCTACGTTCOTTTACTAGCACALTORTTTCTCTCAGBCACTCCCOTRARTED
CTCCAGCACAATGTCTCTAATTCOTTCTCCTTCATCGAGTCTCATTCCTTCCGCAACACCTTCCGLTTCEGTCATTGECA
ATGETAATGTCGCRGOTAACATCTTAGTGAT TECGAAGHACACCRCAGCTRLTAATGTGRCCACCTCAGECCTCAATRGE
TATGETATTCCTTTTACTACCTTRCTCATICOCOAGTOTEATRCTACTCTACCAGABCTEAACGECACCT COGBAGEAAS
CTTTGECRETATCATRRTTACRAGCRABGBTOARCTACGACTATERTALCCAABGCTTECABABCACTLTEALTACCOACT
AATRCAATGAAGTETATRCOTATCAGCTCRAGTACARTHTACRGATOBTRCABTACBALBTATACCLGBEACLCAALTAL
SGTECCTCGRCCATBRGCAGGAGATOCTGTAACTCCGATETAGAGCABCTIRTTTCTTTCTCAGACGTCAGTRACTTTAA
GOAAGCCRUCCT GANGACCHGTROCRGT BTCARTALGALABBCOTCTGACACTACCLALCCTORETTAATGATACTGETA
GOAGCAAGGARATTECTCATTTLGCCRCCAACEATAACTACGGCABLRARACCACTOOTBCABTCATCAAGAACTTTAAT
AGCAGACAGGAARTRRGTTTCTTGITATCT T I TOACAGTACCTREAGTERAAGT TGLAAGTAGT THOARCAGGGA TGRAT
SAMCTGGCTCALTCERRETOTLTACECTGELLACCATCACRTRAACCTEAACACCOABATTGATGATATATTCCTCEAAA
CTGATATCTACTAGCCOAAT GRAACRACCT TCCATATTACCACLEUTRATATRBATLATATCTCRAGCTRGCTLCCHACE
ATGAAGGGCAAGATGAACGCCSGTAGCTCATACTTIRTTCAGETCGOACRCAACGETAMGETGTCATCEAATCEGETAC
GOEGARGBATRCORATOULTACAACGGAGETRACATTBAATAGEACTCOOLCOLTGATACTICTCTRAGTTCAAGAARD
CTCTGEACAGCRETACTRACCTVYBECCCAAGRACCAGACTGAGT ALAACTREAC T ALTGAGTECACGAAGT THEACEAY
STITICGTCTGGTEGACCACCOCGRCTAACCACEACARGTTTGRTCACATCTLTCACACTTTCACTCATGAAGAGCAGAN
CAATOCOAGCTACAACGACATTAAGAGRBAGATOTCTTTOARGCAGRLTTGATTAAGACAGAGTGOTTTCTATAATGECA
AGTATTICACATCCAACGETATCATCCOTCODBOCATCACTBGAT TROACAALRECBACRCOTTBCAEACCTRETACGAA
ARCGECATCACCAACTGTGTTGGTGATAACACTCRTACALCGETCOTCARCCABCAGAALGETATGTGGLCTTACTTOAL
TACCTCCRUATCOGATRCATTOGATEATATGLABGT GAACCLECGTTRORCEACTOOCATCTACTACAACTATGATACEE
GTACCTGRACGGTTCAGGAATAGATTGACACL TCUGCOGECAGCRAGBALTTUAGCAACCTACT CACGACCRABAADGCT
GACACCATGCGCCATCTCTTCAGTCTICATOOCGACCCTTACATETTCCACLAGOOCAATCTTCALAATGTCBACGTTRA
CSOCBETTOABATCAACGBOGASACTEOTCAATGATCOATCATECAGOLATAGGTEBAAMCCATRATGCAGGAGTTCATED
GTCTGETAGACTGGOCCATOATGACCATCACLCACCAGBAGETAAGTCATGRAGATCTTAGRAACTCOTCCLAACALECE
GCAATTGCTAACTARTCACCLLAGATGTCCAHCCAACTTCLTOEADCEUTACAACCOTAATCAGTGCAACTACTCGCTACA
ATACAGCATOGRAAACAABCASATTAGTBESSTRACTTTRAGLACOAAGEALAACAGGTACAATRCRGCCATOOCGGTOA
SCTTCCCTATCEUCCCCACCEACACCAAGRALTICACCACCRAACAGTACGROAGTRACCCACTCACCETCTGEETGOAR
CTGTCRAGCTCOCCRATCACTITCTCCCTCTCEACTOCTATTCCCITRTARATGEAT TRAGATALT GAATTATGGANG
GECTTTGAAGBGATTOCTRGACCATAATATOTAATGT TATTAATREOTTTCATGTAGCGATTTCGAATATGGRAAGAGATS
AATGAAATATTAGGTACATACATACATAGCTACATTGOATACATACTACATA
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Fig. 56
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus sojae Gtb3

MAETLHVSALGWDKMKDHWHOFVFTATL TACVATOSLWLL YSGTKRLRNY [KTRPRSEKVPPNVIORLYTLSNKLL SYPN
[GRRKPSSFGYYLGSFSSPPDRDOLRLLNEWDLLIVDPFQSGTAQAIRYVEGKOLLGRYDLDR I LSKDESTLSATEKIEN
LLTGTFDSANF SGMYLANWEGKFPARVF TKLVEVIDELGLAVYLETAPPDFLKDHT SHONPAISGTVIQNASTLPEGOKR
DYFOLVKMOPTIKAFVSEACYRDFVYHARET IDDNASLSNAVVORSLOWCHFYSATPHIGOKSALTNAALNVKISEPLSS
FEWLKDAE ] TKAHDRURSNLHLKDDASDTSANNTLLPFFPTLEELLTSSEYGQPESNELTTKLRDPPEWVAGVKSLGSPL
SISHMAGIEYNSLGCFPLGSEATALAFAEVLQSGLRLKSLGLLHPVPASKIOSIGLLLKKFHESYLLPNATSSDPYV IPNA
TSDOLATTIKELSKLATNGSLQVNLGLDSGLRKSVBYRFWAVYQUDSDGF EYFASKKAQGLAGTVLHTFLIAKGYPRRVC
FEVETALAKWSKDLYNDTGLPRRFVED I DMLSPEERLLLFGHLSLTDSYSELSDTICAYIRRLLIDAPSLAGLKELNTIS
YLEGSASPEILVNTRIKWYREQGCQHPSPSKCLALF YQTDAAFTOILREHREGDLAL ISKGFCOLLAGNDHIDAYTD IMAL
ALFCAARKGAIDETYTEVTDRNPLFNNQSDOAAAFSESFALGSRCEVYFDVOPSAFGKLLSDRFRREYNDEKLPDW INGA
PEMATSYAGAQIDVNPDDKVKPMPGYGRFTFLGYFAFPALTDTILLTI TGRGLYLSAFHTHDELQSATTALMISLLLSGA
[GTHIAGGGPYYL ISMAFAASNMFVL IRLIAGVAFTIAAGLIGF IVISGVKSPOAGIIFYLYLVALTIYLTTFATLASFS
YPGTGFLSGREVIFSCIPILFVSPIITTUSGHRSATYLAVLYVF 1GFLLLGLRSVASKWYTHYONIRRTDDTEIRKMY1S
TYGNNDEKVFGNMSDPAVLKMSRDALFKDVLAEKSRSFFSKPTTDTLVRELARDRDSTHFLLOWYCRYADVFRPIPFSSS
WNIQTKVGLOVLRNSOKG IRLHNAF IHWRGSSKEIGCGILYFIJALLDKWYELLSGGOLYGLSTSLSDANRMAYGFGLAY
YLIGAVL IDTKAGELHDLVGOHSAVAVGSAKE IRPSAQKRDVRFKRKYYWKTFFKFLMHLVWSLATATALIWTFGAPYOAM
IMFFAYVLSYTGLLWYQYTKIFTGPHAL IPLMTGVVVGLPYETALKYCLGNNFLYSOVIGLGAATHTVATLSLFTAKMGN
PKKYDSPVELGKTFHAYTAPWADPEWSOQELOTFFEGYSYVPADARLKLVPGSHPGVEVKTILLSRKIEPRIEEAFPESE
KLISMALGAWETGE[SLELVPLGSLGPNIQALSCSNSGHLGTATCVGRGLDERIDVSARGAV IAETLLHAVAESHMRIPH
EYAVLSESLVTAGVTETTARQLREEPDTPLVYRWSKKELLRGLGLEFEVDSHREKL PENVRNMLLDRCLGRPCLLSEGSO
QWLATSLCRFDTSBLNVHVARCNLGAATAYS ILDYANYGTGEAGAIKDPEIPIYIPEIPKKLPHANS] [QKPLSYVYHSI
GSGVKFFIAALLADSEFQREFDHYMSERHTLIRVPLYFLLNBYHLYFRTYODIGLSFFLFHORSNYKRLWNETKGITVS]
KKSREVVASLEGTF TAFRHNEPDGGFKYYYYSGEHKTEPEGHKLLKYVSTYSKDMLLL [RQEFKDGKYLNEYHYDYRAPY
KKSFTLSKAWATRIPLGRRCVRGONNLOSYQYNRKEL IEAGSYMKDGNL IRFKYHYRKNPRFGDELLRAEFSLTHITGTY
SWCAPPLRHPEKVERWIPHSKVTEATFVQGADVYEARNLYDHKEHPTIF TTLNGOKVOTPPIIENDF [GVLAKPEQTSFY
NONPLLYCDSLSSHTVTRFLGLTTKRFPYSTSRARSLLWKSWKDRYDFOA TMVRWLDERLLRREKTLAPYWRARNRGDLA
AGKKYLELRADATTASADLODNISSWTPLAVKISDLFNFGPGGDAVVHTRSKDFGSDTDKSHEVMAADNGTWPNEGGEVS
ACRRDMINSLRTVKWHHM [CESANDFG IPKHATEGNYL SLKVYPLWGLDFLTPTHGLFRNKLDSEVONVTSASDMDTKLNF
[PILTALYKGARATHLSKAD THOATRALVNLNTYFGDSRHWTQIWNSDIVKESHRDLWLTQENPNTYPSSQUWFRTELPTL
TSLDTALELWYRYLFIFSIPIPEKIPSYFQASHHSY SASY GYVOKMKRANCTLOTWDHA I SWRETNLCLSSALCKLSPFVR
NALLGLMRITSALTLHHADT ILPGADFENPGYEVEIGTCOGT IEHRNVERRKVDPVYNG I TOMAKF APYKETKSURPTVT
MLSHVWYAKDIKIALLAADT I INQWKFDDYHLDIYGAIDKAPTYSTECQE T IASKGLRGKVTLRGTADPNKVLENTHLFL
NSSLSEGLPLALGEAALTGAPYVGTDVGASLRVLSDPDDF SRYSAVYAPNDAHAL AKAQ I TMLGLLGEWSKYTDDTEPAP
VLTSSPTPEDVAKITRRMYEKSDYRRKLGMMTRD I VOKSF SGDRYLREHEQMLW] GKSAK IMANRVGGAITEPTDIATAN
ROTLPIEEEVITIPRSAVHSWRSSAASGMSTYYSEVSNFPELNGYHRPSS IRSAISOMSTOTESFLPLPSNASLPVFAPR
GTLGYPSTPDGRLSPSGRLSPLPNPRNSGRREMSTAGREGLRGLGREELNPYRNSDYST IMRDEFLASSIYKNIEGSNST
PNMI

DK/EP 3620509 T3



Fig. 57

BASE SEQUENCE {PUTATIVE) OF NUCLEIC ACID MOLECULE OF Aspergillus sojac gtb3

COOACCTOTGABRTTGGOCTBLAATATCTAATCABBATRECAGAAATCOTOCACGTCTCAGCOCTLAALTEREATARAAT
GAAAGATCATTRATGGCART TTGTAAGTAGTEATTGLATATACBT Y TCAAATATCACTOACTAATACTATGOTAGSTGTT
CATCBCTATCTTAATAGCTTATGTAGCTACASSATCCTTETGGCTCLTGTACTITABGACGAAGAGACTACECAACTACA
TCAAGGIAGRGGTICT T IGATATGUT I GYGAATETATATCIBAICIGICUCICACLTBATICAAATCAI AGACARSEGCA
COTTCAGAGAAAGTGCCACCLANTATATCTLAALBRTTEET TACTOTITCCAALAAGTTECTOAGTGTACCAMACATTCA
ARGALGCAAGCOOTCTTCTTTTGREGYCTATCTGAGT TCAT TCAGTTCOOCGECRAT CABEATCAGGT TCRHEC TOGTRA
TRAATGGGAGCTETTGATCGT TGACCLTTTTCAGT CGRECACGRLCCAAGDAAT COGTTATITRGAGAGTAABCAGTTA
TIGGOAAGAGTTGACCTTGATCATATCCTCTCAAAGGATRAGTCCACATTGTCAGCAATTGAARAGATTCAAMACCTTLY
CACCEGCAGATTCRATAGTECTAACTICAGCGETATGGTACTCRLCAACTGGRANGCAAAGTTTCCLATCCLGETTTTCA
CTARBCTTATTOABGTRATCOATRABCTRAUTT TOUCASTRTACCTEGAGACER0ACCCLLAAACTTTOTAAAGRACCAC
ACCTCCATGCAAMACCETECAATTTCORGAATCET TATTCAAAATECCAGTATACTGLCAGAABGCCAGAAGLRCRACTA
TTITTGAACTCRTEAAGATECAACCLACCATCANGROGTTLATCTCTEAAGCTTATSTRAGAGATTTCRTAGTRATSGOGT
GRGABACAATCAATGACAATGCUTCATTATCOAATGCTET TGTCCASABATCTCTOCAGTGGTATAACTTTTACAGTROG
ATCCCATERATTEOT CAGAAGTCASCTCTCACAMATOCCACECTTAATGTOAASA TCTCAGASCCTLTSTCCTCTTTTEG
ATQOCTOAAAGATOCCOAMATCATCANABCCCACBATCRCTBRCRLTCAAATTTACATCICAABGATRATOCATORATA
GOAGEGCTTGEAACACATTETTGOCATTTTTOLCTACCETAGSARAATTGCTTACLTCATCARAATATAGTLABCTTGAG
AGCAACGAGTTRACGACAAAACTOCHLOATOCACCRBARTHAGTABCACAGETAMAATCTCTAGGRAGTCCACTTTCOAT
ATCAATGGOCOGCAT TRAATATAACTCTCTTRB T IGUTTCCCRUTTAGATCTBAGACRACAGSACT TGO TTTTECCGAAG
TCLTTCAGTCTUAAT TGOHCCTTARTCAUTOEELT THCT DUACCLEGTILCTUC Y TCUARGATTCAGAGLATCERTLTG
CTCCTCARGAAAT T CAGEAATCT AL TGO TCCLAALRUAACCAGBCICAGAT DL TACHTSA) 1 GCARACGERACCIC
GOACCAACTRGCEACTACBATCANGBAACTGTCRAACCTUROAACTAALGHCTOATTACAGRTCAACCTTRGACTAGACT
CAGRAGTTCGTAACAGLATCOACETECACTTTTROLAGT TTATCABATOBAGTCRRATRATTTTRAAGTTTTIRCTTCE
AAARAGGCOCAMGET TTAGCAGGAACTGTACTECATACAT TLTTATCTGOARAAGGATACCCCOGUCALETTTATTTTEA
GGTAGAAAGCACTTTAGCCARATGRTCIAAGGACCTCATCAATAATACAGBALTTOCTCACCATTTCETCRAABALATCG
ACATECTRAGCCCAGAASARCGACTECT TCTRTTTCAGCATOTCTCOTTGACCRBALTCCTACAGTGAGLTOTCORATACT
ATCTETGCATACATTCABACACTACTTATCOATRCOOCTY CACTOBLTCAGCTRAAGBABCTTAACACSATCTCATATCY
TGARGRATCOGGTTCTCOCEARATITTOGT TAATACCCRIATCAAATGGTAGCRADAACAGEGATGCCAACATCCATCAL
CATCOARATGTCTCACATTATTCTACCAGACGEATOCCACTTTTACTCAGATCOTAAGGEAGOATCGORAGGRAGACCTT
GETTTGATATCAAAGEGOTTCTAOCAGCTGCTTCAARATEATCACATCOATGLRTATACTEATATCATIGCAT TEEACT
TITCTGCGCTOOGAGRAANGGAGCAATOGATOAGAT TTATALTGAARTRACCEATOATAMCORTTATTCAACAATLAAT
CAGAGCAAGCGEETGCTTTCTCAGAATCET TTRET T TAGRGTCACETTATGAGGTOTAGTTTAATGTTOAGCGTAGCHCT
TITGEAARGCTECTCTCARATCGTTTORGAAGBEAGTACAAGGATRAGAAGCTOCOCGATTESATCAATAGCECACCTRA
GATGECCACATCTTATOCHGETGCCOAAATTOACAT TAALCOBBATBACAAGETTAAAGCRATECCTOACTABCAALEAT
THACTTTCOTCRETOTTTICGCAT FOCCAGCATTRATCOADATCATTCTGCTCACAATTATCAGCCHTEETLTCTAGETTY
TCABCCTTCATRACCCATHACGAGUTACAGAGTRUCACCATCACTTTGATBATCYCCCTICTOCTATCTRETECRATCAR
TACBATGATTGUCTGTGOAGGACCOTACTATOTCATTTCRATGOCTTTCECAGCT TCAAALATRTTTGTCCTTATCCGAC
TAATTRCTGRTRTTGLRTTTAGAATTECIGETHET T TAATDORATTDATOGTTATETOTRAGATRARAAGLGCACAGRST
GOAATTATCTTCTATCTGTACCTAGTOGROTTGACCATTTACCTOACGAGCTTCLCTACRCTCRCTAGCTTTAGTTALCE
FGUAACCEETT TETTATCCEEE0HUAMAGTEATCI TCABLTGCATULCUATTCT TYTCHTCTCACCTATOATCACTACTY
GGAGCGGCCACBATTCAGCTATTTACCTCRCTETRCTATATETCTTCATCGERTTTTTGOTTCTCGACTTGLGATOAGTT
GGCTCTAAATGERTGACCTERTATCAGAACATOABGAGRACGGACEAT ACBGAARTCCGRAAATGRTATATTTCOACETA
CGOTARTAACGACGAGAABETGT TTRGAAACATOAGTGACCLGRCTETOTTGAAAATGTCAAGAGATGCTCTCTTTAAGS
ATGTGTTEGECTOACAAGTECCERAGLTTLTTCTOTAAGCLOACAALTGATACGCTORTCOUCOAGET THLCAGRGACTHE
QATTCBACGAATTTGCTCCTCRACTARTACTOCORT TATELTEATETGUCTCGROCRATTCCATTCAGTTCCTCTTRUAA
TATGOAGACCAABGTCOGACTAGACETTCTTCRGAATTCLCAGAAAGGAATCCRBTTGCATAATGCCTTCATCCATTEGL
GOOAATCOAGCAAAGAAATAGGCTOTSOAATTATATACTT TATRATAGOCOTOCTOBACANATOGGT TGAGTTATTRAGE
GATGEACAACTCRTTGATCTCTCAAGCCTCOOTTICTGATROCAATOAGATOGCARTCAEATTIGBATTAGCTTACTACCT
CATTERGECCATYCTCATEEATACCARGGLCCAGGAACTCOATAATCTTGTRAGRLCAGCATICRGETATTGCTATA0GAT
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Fig. 58

GAGCCAAGGAGATACGTGOGTGGCAAAAGCGAGACGTGAGATTTAAGAGAAAAGTCTACTGGAAGACGTTTTTCAAATTT
CTCATGTGGCTTGTGTGGAGCTTGGCTATTGCAACTGCTTTGATCTGGACTTTCCAAGCACCAGTGUAAGCGATGATCAT
GTTTT CGCTTATGTATTETCCTATACCGGCCTGCTTTGGTACCAATATACAAAGATCTTCACCGGUCCGCACGTUGTCA
TACCGCTGATGACTGGTGTTGTCGTCGEATTGCCTGTCGGTATCGCCCTCAAAGTATGCCTTGGCAATAACTTCTTATAC
TCCCAGGTGATTGGTCTAGGAGCAGCTACATGGACAGTGGCTATTCTATCCCTTTTCACCGCCAAGATGGGCATGCCCAA
GARAGT TGACTCACCTGTAGAGCTTGGOAAGACATTCCACGCATATACCGCTCCGTGRACGGATCCTGAGTGATCCCAAC
AAGAG™ TACAGACATTCTTTGAAGGAGTCTCAGTCETCCOTGCCGATGCGCGGTTGAAACTGGTGCCCGGCTCGCATCCT
GATGT GAAGTTAAAAGTATTGTACTTTOGOAGAAGATAGAAGCAAGAATCGAAGAGRLGTTCCOGAAGTGAGAAAAGCT
TATGAGTATGGCCCTGGATGCCTGGGAAACGGGCGAAATATCCCTTGAACTTGTGCCACTGGGCTCGCTTGGGCCCAACA
TTCAGGGGTTCAGCTGCAGTATGTCTGGTCATCTGCAGATTGCCATCTGCGTTGGACGAGGACTAGATGAGCGGAT TGAT
GTCAGCGCTAACTGCCAGGTCATTGCCGAGACTCTACTCCACGCGGTCGCCGAATCAATGATGCGAATGCCCCACGAGTA
TGCCG GCTTTCTGAATCACTTGTTACAGCTGGTGTGACTGAAACGACCACCAGACAACTCCGGGABGAACCTEACAGTC
CACTCGTCGTACGCTGGTCAAAAAAGGAGCTTCTGCGGCAACTGTGTCTTGGATTTGAGGTTGACTCTCATTGGGAAAAA
CTGCCTGAGAATRTTAGBAACATGTTGTTGAATCATTATCTTGATAGGCCATATCTACTATCCRAGGECARTCAACAATE
GCTTCAAACGAGTGTTTGTCGGTTTGACACGAGGGATTTAAATGTGCACGTTGCTCGCTGCAACCTGGGAGCTGCCACTG
CTGTTAGTATCCTTGATTACGCGAATTACGGAACCGGTGAAGCAGGGGCCATCAAGGATCCGGAAATCCCGATATATATC
COAGAAATTCCGAAGAAGCTTCCTATGGETATGTCCATCATCCAGAAGCCGTTRAGCTATGTATATCACTCTATTGACTC
TBGAG™CAAGTTCTTCATCGCTROTTTACTTGCCGAT TCCGAATTCCAGAGGGAATTTGATCATGTSATBAGTGAGCAO
ACACA™ TAATTCGGGTGCCGCTTGTGTTTTTGTTGAACATGGTTTGGCTGTATTTCAAAACGGTGCAAGATATTGETTTG
TEATT TTCTTATTCCATGGCCGGTCCAACGTGAAGCGGCTGTGGAACGAAACCAAGGGEATTACCGTCAGCATCAAAAA
GAGTCGCTTTCTTGTGCADAGCTTGGAAGGTAGCTTCACTGCTTTTAGGCACAACGAGGCCGATGGLGGCTTCAAGGTAT
ACTAT ACTCGGGAGAGCACAAGACAGAGCCAGAGGGCATGAAGCTTCTCAAATATGTCAGCACATATTCAAAGGATATG
CTTCTGCTCATTCGCCAAGAGTTCAAGGACGRCAAGE TGCTCAACGAGTACCACTATGACTACCGCACTCCAACAAAGAA
AAGCT™TACCE TATCCAAGGOGTGAGCEACCAGARTACCGTTGAGTCA0ATTGOATACGOGEACAARACAAGT TECAA
GTATTCAGTACAACCGCAAAGGTCTCATCGAAGCABGCT CCTACATRAAGGATGRAAATCTTATTCACTTGAAATATOAT
TAGGGCAAGAACCGTCGCTTOGATGATGAGGTGTTGCACACTGAGTTTTCGTTRACACATATCACTTGCACAGTTTCCTG
GTGCGCGCCTCCCOTTCGCCATCCGRGAAAAGGTTGAGCGTTGGATCCCTCATTCTAAGGTCAGCGAAGCGACGTTTGTCG
AAGGAGCTGATGTCTACBAGGCTCAT TEECTATACGATCACAAGTTCCATCCCACAATTTTCACGACGCT TAATGGACAG
AAGGTGCAGACACCTCCGATGATCGAAAACGACTTCATAGGAGTGCTCGCCAAACCTAAACAAACCAGCTTTGTGAACGA
TAACCCTCTTGTATACTGCGACAGCCTCAGCTCGAACACTGTTACCCGTTTCCTAGGGCTAACAACTAAGCGCTTLCCTG
TAIGCAGIICICGIGCICGIICATTGCIATGGAAG ! G1 I GGAAAGACCGCG I AGACT I IGATGGAAL TAIGGTCCE GG
TTGGA™GAGCGGCTCCTGUBAAGAGAAAAGACCCTGGCTCCCTACTGACGTGCTCATAATCATGATSATCTGGCAGCGGE
GAAGAAATATCTTGAACTCCGCGCGGACGCCATCACCGCCAGCGCTGATTTGGATGACAACATCTCCAGCTGGACCCCTC
TTGCOATOAAGATTAGCRATGTTTTTAAGTTCRGACCCE GAGETGATGCOGTGGTCOACACCAGAT CRAAGRACT TCAGE
TCTGA™ AGTGACAAGTCEATACATGTCAT GROTROTGAT AATGRTACT TGACCGAACGAAGGAGROGETATCTCTECETG
TCGACGTGATATGATTAACTCGCTAAGGACAGTGAAGTGGCATATGATTTGCGAATCAGCAAATGACTTTGGTATTGCCA
AGCACGAGACCGAGCAAAATGTCCTTTCGTTGAAAGTGGTTCCTCTTTGGGGCTTAGACTTCCTCACTGCAAGACATGGG
GTTTTCAGGAACAAACTCBACTCGGAAGTTGATAATGTTACATCCGCCAGTGACATGGATATCAAGOTTAACTTCATCCE
AATTC GACTGCTCTGGTEAAGGGAGCBCATGCGACTCACCTTTCAAAGGCTGATATCCACCAGGCEACCCGGACTTTGE
TCAAC TGAACAGATACTTCCAGGACTCECRACATTGRACTCAGATCTAGAACAGCGATATTETCARAGAAAGET GBAGA
GACCT TRGCTTACTCAAGAGATGCCTAATAGCGTTCCATCATCCCAGTOGTTCCACACCGARCT TOCAACCCTAACATE
AGTTGATAGTECCTTGGAACTTTGTATCGGTATCTCTTCATTTTCTCCATTCCAATTCCTGAGAASATAGCCAGLGTCT
TTCAAGGATCGGATCAGAGTGTTAGGGCGTGLTACGGGGTTGTATACAAGATGAAGAGAAAGTGCACCTTGCAGATTTGG
GACCAGGCCATTAGTTGGCGTGAAACGAACCTCTACCTGTCGTCCGCCOTGTGCAAGCTTTCTCCATTCGTTCGCAATGE
TETCT AGGTTTAATGCGCATCACTTCAGCTCTTACTTTGCATCATGCCGATATCATTCTTCCTTGCGCTGATTTCTTCA
ATCCAGGCTGGGAGGTTGAAATTGGTACCTGCCAAGGAACCATTGAACATCGCAATGTTTTCCGCAGGAAGGTCGAGCCE
GTTGTCAATGE TATCACTGACATGCAARAGTTCGCCCCT GTGAAGGAGATCAAGTCTCAGCGCCCGACAGTCACCATATT
GTCGCACGTATAGTATGCCAAGGATATCAAGATAGCTCTGCTTGCCGCCGACATCATTATCAACCAGTGGAAGTTTGATG
ATTATCACCTGGATATTTATGGGGCCATCGACAAGGCGCCAACATACTCTACTGAATGTCAAGAAATCATCGCCTCCAAG
GBTCTCCRAGGCAAGGTTACTCTCCTRRTACCOCAGAT COGATGAAGBTGCTCRAGAACACCTRGCTTTTCCTCAATTE

Fig. 59
GT6iCTTTCCGAAGGTGTGCCCTTAGCCCTAGGTGAAGCTGGTTTGACGGGTGCCCCCGTGGTTTGTACCGATGTCGGTG
CATGTGTTCGTGTTCTGAGGGAGGCAGAGGAGTTCTGTCGTTAGAGTGGCGTCGTCGCACGCAATGACGCTCAGGGECTC
GCAAAAGCGCAGATCAGCATGCTTGGCCTTCTGGGAGAATGGAGCAAGTATACTGATGACACTGAGCCGGCACCTGTGCT
CACTTCATCTGCAACACCAGAGGACGTTGCCAAGATCACCCGCCGCATGTATGAGAAGAGCGATTACCGCCGCAAACTCG
GCATGATGACCCGCGATATCCTCCAGAAATCATTCAGTGGCGACCGATACCTCCGTGAGCACGAGCAGATGCTGTGGATC
GGCAAGTCTGGCAAGATCATGGCCAACCGTGTTGGAGGAGCCATCACTGAGCCCAGAGACATCGCAACAGCCATGCGCCA
GACTGTCCCGATTGAAGAAGAAGTCATCACGGATCCCTCGCAGCGCCGTGCGACTCGTGGCGTTCGTCTGCTGCATCGGGCA
TGTCGAGAGTATACAGTGAGGTTTCCAATTTCCCAATGCTCAATGGCTACCAGCGTCCATCCTCTATTCGCTCAGGTATA
AGGGGTATGTCAACGGATACAGAGTCTTTCGTTCCTGTCCCCAGCAAGGCCTCCCTCGCGTGTCTTCGCGCCTCGTCAGAC
CCTGGGCTACCGGCAGCAGGCCTGAGGBTCATCTCTCACCTTCGGGAGCGTCTCTCAGCGCTACCAAACGCGAGGAAGAGTG
GCCGACGATCCATGTCAACCECTGGCCGCGAGCAGCTACGTGGTCTCGGACGCGAAGAATTGAACCCTTACCGCAATTCC
GACGTCAGTAGCATCATGAGAGACGAATTTCTTCAATCAAGCATCTACAAGAATATAGAAGGGAGCAAGAGCACCCCCAA
CATGATCTAAAACGAAAAAGGAAAAGAAAMAGAAAAATCCCATCTAGTTCTCTTGGTTTTGCATCTCCTTTTTTAATTTT
AATTTTTCATTTTTTTGCATACTATATGACTGATTTTTGGGTTATACTCCCGEGCCCTGGCAATAATTGCTAATCTGTCAT
TGTCTATAGCAAGCATATAGCCCGAGATGATGAAGTGCTCGTTGTAAATACCTGCATCTTGCATATACTTTCCCTTATTT
TGGATCTAACTTCATCATTA
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Fig. 60
PUTATIVE AMING ACID SEQUENCE OF Aspergillus niger Uge3

MESPRGSDASTPVEPCSPGCVDTPATOSSYLFDGNLEELLRNFPLDQYILYTGGLGF IGSHTTLELLKAGYNV IVIDNLS
NSFQSVFDRIRGLAAKYHDOEGTCMPSLOLHAHDFRDIAALRGLLEQYGIQSRWGTPKSRIGGVIHFAAYKAVEESTRNP
LKYYANNVSGLIDFATTLGEFGIKTF IFSSSATVYGTLATSGLPLKEELCVHKEEVYSDADGLEQTVKPGCTGITNPYGR
TKWICEATLADLAASDPEWT IVALRYFNPIGCDESGLLGEDPRATPTNLLPYYVKVMTGQYKELOMFGTDWDTEDGTAVR
DFTHVTDLARGHIAALNAANGGKLVENFRTFNLGTGRGHSYMEVYNTMEAVSSKP IPRKAAGRRAGDVGSCYAVATRSGD
ELEWKTEKSLKDACVSLONFLNYVSGLSS

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus niger uge3

GTTGOTCGTTTTGAGGAAAATATAAGATTTGGGAAACTCGTTTCCTTGGGTTATGCCGTCCAGAGTCAAGTCAGCTGOGE
TCGTTAAATTCTCGT TGGAGAATAAATCTTTCTGTCCTTTCCTTGTTTTTGTTTGTCCAAGTGATTCCTGTCCGCATTGE
CCCCCAACGGTGCCTCATCCTTCRAGCCTATCAGTTATGGAGAGCCCTGGACAGTCCGATGCAAGCACTCCTATGGAGEE
TTGGTCCCCTGOTTGCGT TGACACGGCGECRACGCAATCTTCOGTGTTGTTTGATGGCAACCT TEAAGAGTTGETGCGCA
ACTTTCCCCTCGATCAGTACATCCTCATCACAGGGGGTCTCGGGTTCATCEGCAGTCACACAACATTGGAGCTACTCAAA
GOCGGOTATAATGTAATTGTGATCGACAATCTCAGCAACTCTTTCCAGAGEGTCTTCAACCACATCAGACAACTGGCCGE
AAAGTACCATGACCAGGAGGGGACATGCATGCCGTCATTGCAGCTCCACGCCCATGATTTCCGGGATATTGCTGCTCTTA
GAGGCCTTCTTGAGCAGTATCAGATCCAATGCAGATGGGGAACTCCCAAGTCCAGAATTGGTGGCATCATCCAGTTTACT
GCTTATAAGGCTGTGGAAGAGAGTATCAGGAACCGCTTGAAGTATTACGCGAACAATGTTAGTGGTCTTATCGACTTTIGE
CACAACTTTGGGAGAATTTOGAATTAAAACATTCATTTTCTCCTCCTCCGCCACGGTATACGGAACCTTGGCAACTTCGE
GTCTTCOCTTAMAGGAAGAACTCTGTGTCOATAAAGAAGAGGTCTACAGTGACCAAGACGGTCTGGAACAGACCGTTAAA
COTGGOTGCACGGGTATTACGAACCCGTATGGGCGCACCAAATGGATCTGOGAAGGCATATTAGCGGACCTTGEGGCTTE
TGATCCAGAATGGACCATTGTAGCCCTACGCTATTTGAAGCCTATAGGATETGACGAATCTGGCCTTTTGGGRAGAGGATC
CCAGGCAGACGGOCACGAACCTTCTGCOGATTGTGGTAAAAGTCATGACGCGGACAATATAAGGAGCTGCAGATGTTTGES
ACGGACTAGOACACTGAGGATGGCACTGCAGTTCGCGATTTCATCCATGTCACCGATCTTGCTAGGGGACATATTGCTGE
GCTCAACGCCGGCAACGGTGRAAAGCTGGTTGAGAACTTTCGTACCTTCGAACCTGGGCACCGGACGGGBTCACTCTATEA
TGRAGGTGOTCAACAGAATGBAAGCAGTGTGTTCCAAACGTATTCCCAGAAAAGCTGCAGGTCGTCGCGOTRGAGATGTT
GEETCTTGCGTCRCTGTCGCCACAAGATCCCAGEAGGAGCTCGAATGEAAGACCGAAAAATCTCTGAAGGATGETTGEGT
GAGCOTATGCAATTTCCTCAATGTCGAGCGGCCTGTGCTCTTAG
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Fig. ol
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus niger Sph3

MGAGEHYRDRRCLASRRSRLILATLVFTALLAVVIPPAVVLTLHKF TRGPKASVFVPLYVYPAPGAWDPLEKY [SSHPDY
NFTYVVNPGSGPGPNALPDGNY TREIPKLASYGNVRLLGYVATTYGORNFSLYRRD IETYAAWPTNSSNPNLAVRGIFFD
ETPROYESNTLAYLODLTAVVKTTTGLGPOHFVVHNPGTIPDARYLPTADSTVVFEATYETFLERQGAKLFQEIPNSTRS
GLCAVVHSVPDSVEGHKFRDLYKGVRKVADEIFITHLOTDYYASFGGOWEEFVELMARS

BASE SEQUENGCE OF NUCLEIC ACID MOLECULE OF Aspergillus niger sph3

ATGGGGCAGGGTGAACACGTGAGABACCGGCGETGCCTGCAAAGCCRGCGOTCGUGAGTCATTCTGGCAATCCTTATATT
CATTGGCCTTCTCGGGATCGTCATAGCAGCAGCAGTAGTGTTGACCCTAGACAAATTCACCATGRGOCCTAAAGCATCAG
TTTTGGTACCGCTCTACGTCTACCCTGCCCCGGGAGCATGRGATCCCTTAGAAAAGGTGTAGGTGCTTTITTCCTTTTGT
TATCCCCTTCTCCATATCTCAACAAGCCCTCGUCAAATGT TAAGCCCCCTCCCCCTTCCCCTTCCCCCCEGCCAACTATAT
TGTACTCCAGTCCATGCCCACGCTATCTGTCAGCCACCGGATGTCCCACGGCACGATACAAGTAACCCTGATGTACGAAR
GACGCAGCTGAACGCCACAGGATCTCTTCTCATCCCGACGTCAATTTCACCGTCGTGGTCAATCCTGGTAGTGGTCCAGG
GCCCAACGCCTTGCOCGATGEAAATTACACACGAGAGATACCCAAGCTGGCGTCTTATGGCAACGTCCGCCTCETAGECT
ATGTTGCTACCACGTACGGGCAGCGCAACTTCTCGTTGGTGCGGCGEGACATTGAGACCTATGCGGOGTGGCCGACCAAD
AGTTCGAACCCCAATCTAGCGGTTCGBGETATATTTTTCGACGAAAGCCCCCAGCAATACGAAAGCAATACCTTGGCCTA
COTCCAAGATCTGACTBCTATCGTRAAGACAAGCACCGGCCTERGTCCGGACCATTTTGTACGTGCAGAAGTCTCTCCCE
TATTTTCATTCTTITCATTACTAGGGATAACGCCGGGTAATTTACACCATTACCAAATTTCGGCAGCTGGCATTTCCGCCE
ACTCGCTCATTGCCTTTTGCTGCCCUCTCARACGCATGRTTETTTTTCTCTITGCTTITTTTGGATGCTTCTGTTCTEGE
TCCTGTTCCTGCOGACAATCCTCATCCAGAGCCGTCGTTTGGATCGCCCGGATAGATCTGGATGEACGCCCACCATTEEC
COBAGTTTAGCATGCTAAGGAGACTGTCTCAACTAGGTCGTCCATAATCCCGGOACGATCCCTGATGCCCACTACTTECC
GACGGCTGATTCGACTGTGGTCTTTGAGGCAACCTACGAGACGTTCTTGGAGCGTCAAGGGGCTAAGCTGTTTCAGGARA
TCCCGAACAGCACTCGCAGCCAGCTGTGCBCCGTEGTCCACTCGGTGCCAGACAGCGTGGAAGGRCACAAGTTCCGABAC
CTGGTGAAGCAAGTGCGCAAGGTCGCCGATGAGATTTTCATCACTCATCTGOATACAGATTATTATGCGAGTTTTGGCGE
CCAATGGGAGGAATTTGTGGAACTAATGGCTCGATCGTGA
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Fig. 62
PUTATIVE AMINO ACID SEQUENGE OF Aspergillus niger Ega3

MEPASEAALKGPPSRGWKTWTFKKKLITIGGIIGFI TALGIGLGVGLGYGLGGGGGOGEEEGGGRE TTPPSSGNY TSAKY
QPAVGTSWOIELLYPLNDTSVDYDVYD IDLFNNNKSY INDLQKAGRKYICYFSAGSYENWRPDKDKFNSDDLGKNLDGWP
GEKWINISSPRIRKIMLTRLDLAGNKSCDGVDPDNVDGYDNDNGLDLTEADS [SYMNWMANEAHARNMS TGLKNAGSTIS
SVIKNMOQWSYNEQCSOYDECDTYAAFTEAGKPVFHI EYPKGDD TNNDLSVTSSAKSKACHF TDSGNFSTV IKNMDLDNWI
ENG

BASE SEQUENGE OF NUGLEIC ACID MOLECULE OF Aspergillus niger egald

GCAAGGCGAAGEGTTATACACACCGCCAGCACCAAGTGRGCATAGTCGAGTCRACGAGCTTGTCCTCTATCCCAGGATCA
CORTGTTTCAAGCTGTTCACTAGCTCCGAAGCCGGAGGTTCCATGGTTGGAGGTGGAGATGGCTCTGGTGTTTCGAGCAT
CGAACAACCGTGGAAGCTCCTGAAGAAATCGCAATCTCTGGGTGCCTATTTTGTGGACTGAGCACGGTCGCATCTTAGEE
ATCTCTGTTTATTITCCGCTTAACTCT TTTGATAAGCGACCCAAGACTOAGTTAGACTGGAAATCAGTCACTAAGEGCAT
CCGGCCGAACCCGETTTGTCCACCAGTCEACGT GAAGCATGCAACGECAAGTTGG TGAACGBACAAGACACCGGCRGETT
GGTAETTTTGATTCTTGGCCAGTTAGGCCCCCGAATTTTCGCCTCTTTAGTCTTCCGGCATTTCCCCTCTCGTCGACTACE
CATTCAATTTAGGGCAGGGTTGCACAGCTAATGAGCGTGECGGOAAGGATTTGCAGGGTCCAGCTGGTTCCCTTCAGGGT
COBACTCTCTCACCACCTCAGCACACTGCCTATCATCATCACCAACTTGACGCCOCTTCAGTTTCGCTCATTTGGCAAGE
TGTTTCGGACGGCATGCTGCAATATGAACCGCAGATCCEGTGTGACCAGTGAAGCTTCTTTGACTTCGTCTTCAGGCAALT
TCATTTCCTCAAGCTGCAATCGOCGTGATITTGACAGGCAAGTCCCRGTCTAGACTCAACTRGTGACTGTTTCTTTGCAT
TGCGCTCCACCTTTTATTGCCCATAGGCCCGEBATCTTCTTGTTTCGTCGCGAGRTTTETTCTTTTTTCGCGATTCCTGCT
TTGCTCTCACTCGTGTGAAATCTGTTCTACGCGATGGAGCCTGCCAGTGAGECCGCCCTCAAGGRCCCTCCOTCGCGAGE
ATGGAAGACATGGACATTCAAGAAGAAGCTCATCATCATTGGAGGAATCATCGGATTTATGATCGCCCTGGGCATCGGTC
TTRGAGTCGGACTGRGTGTTGEACTCGRCEGCGGAGEGEGAGGAGGAGAGGAAGAGGGAGGAGGCEGAGAGACGACGLCA
COCAGTTOAGGCAATTACACCTCAGCCARATGGOAGCCCGOCGTLGACACCAGT TGRCAGATCEAGTTGCTCTATCCTCT
GAATGACACCTCCGTCGAGGTGGATGTCTACGACATTGATCTGTTGAACAACAACAAGTCTGTAATCAAGGATCTGEAAA
AAGCAGGCCGTAAAGTCATTTGCTACTTCTCCGCCGGCAGCTACGAGAACTGGCGCCCGGACAAGGACAAATTCAACTCG
GATGATCTGGGTAAAAACGTGGACGBATGGCOCGGCGAGAAATGGATCAACATCAGCTCTCCTCRCATTCGAAAGATCAT
GCTCACCGGCCTOGACCTGGGTCAGAACAAGAGCTGCGACGGGGTGGACCCGGATAAGGTCGACGRTTACGACAATGATA
AGGGGCTGGATCTGACAGAGGGCGATTCGATCAGOTACATGAACTGGATGGCCAATGAAGCGOATGCACGCAACATGTCE
ATCGOTCTGAAGAATGCGGGTTCCATCATCTCGTCGOTTATCAAGAATATGCAGTGGAGCGTCAACGAGCAATGCTCGEA
GTACGACGAGTGCBATACCTAGGCTEGCTTCACGGAGGCAGGOAAGCCAGTCTTCCACATCOAATACCCCAAGGGTAACE
AGAGCAACAATGACTTATCAGTGACCTCGAGTCAGAAGTCCAAGGCGTGCAACTTCAGCGACTCEGGCAACTTCTCCACE
GTGATCAAGAACATGGACCTGGACAATTGGATCGAGATGTGCTAG



Fig. 63

PUTATIVE AMINO ACID SEQUENCE OF Aspergillus niger Agd3

MNSLKSS I TSLNCFLGF ITCTTPPEINPKNPTYLTSASTASATSVAEVTRPTTPGTTSAVRSLYTTTTASLYSFLSSTSS
AASTFYTSVESPTTFVRTSASGSASALESSTTTITMSYSLELSSSIVASSAYPAATPYSSESTAADILY TARDTASAGYAS
SGLMAYGIPFTTLIVPOSETSLPALNGTEGGNFGE] YVASEVSYNYGNATGYOSALTTOGNNOL YAYOLAYGVRIVOYDY
YPEPSYGASAAGDGCCATAVEQLMSFTD I SDFPTRGLKTGAGYSTTALNHYPATVINTTITKE I ARFAANSDSGEETTAA
VINNFNGREGMAFF ISFDTTRSATSTYLOHAN IPALTRELYAGYRRVNLNTG IDDMFLETDIYKPNGTTFRITRPADLDGH
ANSLPE INGKMNAGSNYYVEVGHNANGN T EAAAGY SDEGY TTONEGGIEYNSPADTPL ERKKPLATETNLUPSSFTTYOW
STACTOIDPLLLMWTNTTNGOKE GHISHTF THEEQDNATYSDVYKE [ SFNQANLKOVG SSAKHI TANGTIPRATTGLHN
GRALRAWWENG] TNCYGDNTRPALLNDONDEWP YW TNEDSDGFAGNQVNPRFATR IYYHCOTPDCTLOERIDTSAGSGDF
BNLLATEKGEVMRHLFGLHHDPYMFHOANLRNADY TP ITYNGYTAQYSIFOARVETQVOEFVRLYDWPLY TINHEDMSAS
FLARY TRDACHYSLRYTIZDRKITEATYSATONTCNAT IPVTFPYAPTHTGSFT TEGVASDPLTYIVOLSGSPYEF TLSY
BIAL

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus niger agd3

ATRAATTCCCTCARATCGTCGATCACCARTCTCAACTACTTTCTGRGCT TTATAACATECACCASGULCCCAEREATTTR
GECTAAGAACCOGACGRTTCTAACCAGLBEATCTACTROCTCAGCTASTTCTGTCACTHAABTCACCAGRECEALCACTE
CTRETACTACTTCAGCTETCOATTORTTGACTACCAGBACTACTGLTTSTCTORT TGO TVCTTGTCUAGTACTAGCTEY
GECRCOTLCACCITTATRACCTCRETRGACTLICCTACCACATTCATTRATACCTCTGOCAGTBAATCTACTAGBCACCLT
ARGLAGCAGCACTACGACCACTATOTCTATCAGTCTGAGTCTCAGT TCOAGCATTATRGCCTCRTCTECTGTTCCGGEAS
GEACGCOCATCAGCABLERETCCATTBCEGCLEACATCOTGGTGATTGOACGUEACACTEOCTOAGCAGOCUTRGCATEA
TCOHRGTCTEAATGCCTATGGOATTCOLTTCAGCACTCTGATTRTGOCOOAGTECGACALCAGOLTCUOGAOCCETEAALGE
CACGOAGGGTGGCAACTTOGGCGETAT TRTGETTGCCAGCOAAGBTCAGCTACAACTATGOCAATGUCACAGGGTACCAGA
GTGLOCTAACCAGGGACCAATGEAALCAGCTGTACGCCTACCAGCT GOS0 TACGGGGTHOGCATGGTGCAGTACGALGTE
TATCLGRACCTOAGTTACHGCGECARCOCTRLCRACEALGECTOCTATECCACCGARATCARACAGTTRATATCGTTCAC
GRACATCAGCRACTTTCCOACATCRRACTEAAGACCAOTELBGGCATIABCACCACTEGELCTCTGECALTATCCTECCA
GTGTCACCAACACCACCACCACCARABAAATCECTCGTTTTGCCACCARETCOBAGTCREACARCRABACCAGEGLTGEE
GTGATCAACANCTTCAATGACOGTGAGCARATERCCTTCTTOATCTCOTTICGATAGTAGCTGGAGCLUCCACCTGOAGGTA
GOTGCARCACRGATERATTCLCTRECTCACCRELAGTCTRTACGCEGITTACCRCCGCRT GAACCT GARCACGUAGATCE
AGGACATGT LCCTBGAAACCGAGAIC TACAMCUCAA GECACCACT 1 TRCBUAT CAGCLLLALCEAGL I GOALGLGATY
GCTAACTHECTEOCGGAARTTAACBRUAAGATBAACBCCRACABCAACTACTACGTCAAAGTCRBCCACAACGCAACGE
CAALATTOAABCOGURBCHGRGRTLT CHEACRARBGOTACALCACC TR AACHAGGGORECATORABTADAAGTCGOGGE
GORACACTOCOOTGOAATGEAAGAABDGTCTAGEAACCEACACCAACCTCTGGCCOTCOTOTCCCACTACCTAGGALTEE
AGCACCGLCTOUACACAGTTCOACCLTOTCCTECTOTRUTOGALCAACALCACCAACCAGEACAAGTTCAGTOACATCTE
GGAGACUTTGAGOCAGRAGGAGCARGACRATACCAGCTACTGTGATGTCTAGAAGGAAATCTCET TGAAGGAGRGCTREE
TGARACAGRTYGRCATCTCRTCLEUCAAGCACTICACTGUCAACGRCATEATCCCTCCLEOCATCALBGRCCTEOACANL
GGOBACGCCCTOOGCEOCTGGTHRGARAACGBARTCACCAACTGOGTAGETBATAACACGCGCOCTRUCCTCOTCAACCA
GEABAACGACATGTGGCCOTACTRBACCAACBAAGACTCCBACGAT TTOGCCAGTATGOAGGTCAACCCGORTTTCAEEA
COOGUATCTACTACAACTLCGATALCUCGGARTGOACGCT GCAGGARTORATCGACACGTCCGCTGRCTCCGETGACTTY
GACAACCTECTCGOTACBEAGAAGEAUGAGGTCATGCGTOACTTGTTOGGTCTRCACCATBACCCCTACATGTTCCATCA
GECCAATCTECOTAATECAGATOTEACCOCCATCACGRTCAACGRCETRACGACCCAGTACTCCATCTTCCAGRCATAGE
TGEAGACCCABGT GCAGGAGTTTRTBCGET THETTGATTAGLCOETTATTACCATCAACCATGAAGATGTACGCCAATAT
ABCLCCCETATTACCACTCOAACTOARCCCACTTATTATBAATGCTAATAATATGAATAGATGTCCRCCTCCTTCLTGEE
GLBUTACACLLGOGACGUDTGOAALTAGTUCLTGLALTACACCATCTOOBACCACARGAT CACRGEERCCACGERTCTLEG
GEACAGATAACACCTECAATGCTALCATCCCORTTACCTICUETETAGLECCAACCAACALLOAGABCT TCACHACTOAG
CAGRTGOOAABTGATCCRTIGACRRTGTARRTECAGTTETCARGGTCASLGETOAGCTTTACGLTRTCGACGELAATTGE
GCTHTAAGAGAGGBGEERAGTTTCTAGATRTTCATAARATOTRTAATAGATATATTAGATACTAGTCAGTGAGTACGTGE
GTATGATTATATIGAGTCTGAATATATTAGTTAGT TAGTOAGATGEGAT GAATACGGCTATCGACATAAM TACARCAAAAT
AKRCTRGETATTAAGE
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Fig. 64
PUTATIVE AMINC ACID SEQUENCE OF Aspergillus niger Gtb3

WVEILDVSPVGHVFMKEFWWQYVLIATLLASVYCGCSYLTYSGTRRATRWYKTRPRVEIVPAAVSORLEKFANGOLTLAA
AHHTKRKPTSVGYYLGTFATPLDETHRGLLDRYDLL TVDPSKSGYVHA [TLHTDGKAVLGRVILALSSSGODLTLAATEQ]
DSALAGSFROGSAFSGIVEANWEDKFKPKVLAKLAEA THGLGLAVYLETGPPTFLEDGGSLATPATSGLYVRNASILPDGO
KROYFOGLDKLRPTIKAFVSEACMRDFLYLAWETVDDDVTL SNAVYQRSHOWCNFY SATPWIGRKAALENAAINVKTPEPL
SOFSWLKDAETMKAHDRWRTNLD I ARNYVAKASHDTLRAYFPSVDDLLFSSEHSPT IKNPPANKLREPPEWVAQVKSRGS
PLSISMAGVEYKELGCFPLGSEATPVAFAE IYHSOOQRLKSLNLLHPVPSSKLONMGLLFROF YENFALSSWHASDOLAAS
TKELSNMAANDTLRVHLGLDSGLRKSADVRFWAVYQGMDADGFOVFASKNADGLAGTVLHTFLSAKGYPRHVCFEAE TALA
RESKDINERIGLPRRIIGDIDALSPEERLLLLAGHLSLTDAKGDLSETMCAY IRRGLVDAPTLAQLKELNTVAYLEGSASP
ELLTETRINWYKEQGCOYPSAASSLALFYEAESVFTKVERERREDDLAGT SSG6L GALYVODAGP IRAYTDYLVLSLFCAARK
GALDEIYAEVTDRNPLFNNQSDOAAAFAESFALGSRCEAYFDVSPSAFGKLLSDRFRKSYNDEKLPDW IHGAPDMATSYA
GAQIDVDATHKVKPMRGYQRFTFLSVFAFPALIDITLLTII1GRGLYLSAFMTAEEQGSATIALMISLLLSGAIGTWIAGG
GPYYLISMAFAAANMFVL IRL IAGIAFTVAGGLIGF [GISAAVSPRAGIIFYLYL TALTLYFSCFASLASFSYPGSTFLS
GREVIFACVPILFVSPIVTTFTGHDSAIYLAYIYAF IGLLLLGLRSVSSKWYTWYQSIRRTDDTE IRKWYVATYGNNDEK
VFGNLSDPAVLKLSREALFKDVLAETKRWFYQKPTTDKLVLELAKDWEATNFLLOWYGRYADVPRP IPFSSSHNIQTKYG
LEVLRNSGKGIRLHNAF [QWRGSSRE IGCGVLYFLLALLDK&VELLTGGAMTGLAPSYTSSURMAVGFGLAYYLIGAVLI
DTKAQELHDLVGKATTLAYPNAKDIRLAQKRDVKYKRMVYWRTLFKYLGWHYWSLALATALTWTFADTMEAMI IFVAYIL
AYTGLLWYGY TKIFSGPHAFKTLLIGCYVGLPVGIALKTRLPHFLYSEVIGLESATHTVAILTLFKAKNGNPRKVYSSPVE
LGRVFHAYSSPWSDPEWSOQELQTFYEKLSLYPSDARLSLSPOAHPGVEVKE ILLSRRKETRIEEAFPKSDDLYNLALGA
WGKGEISLELVPVGSLGPGIHALSCCTSGOLHIATCVGRGLDOR IDVSANCOVIAETLEHAVAESHL HMPHEHAVL AESL
YTAGYTETMARQLRAEPNTPYY IRWAKKELLOOLCLGFDCDSHWEKLPKDVREAL INRCLGGPCOLSEASRGRLEGRLCO
FDADTLDVHVARSNLGAASAVELDYAHYGTGEAATFNDPETPERIPYVPKKLPS T TOMLAKPWNT IYYAFASYVKF [VV
ALVADPEFQREFDHV IGOHHATIRVPATLALSLLWSYSRIMONTGLSFFLFHORDNVKGLUNEAKGRTTSTOKSRFT1GS
LDGTFTAFKHDETDGGFRIVYYSGUHKTEPEGTKSL SYVCVY SKDVLLMVROEFKGGKLLNEYHYDYRAPTKKAFGLSKS
SOARIPMGRRCVRGDNHLASVAYNRKGLIEAGSYXX XXX X XXX XXX XXX YRKNPRFGDELLRAEFALSHITCTVSWCAP
PLRHPEKIDRWIPHSKVTEATFVAGADYYEARKLYDHKFHPTIFTTLNGOKVOTPPMMEHDYL.GYL AKPEHTSFVHONPL
LYCDSLNSSIFSRFFGLTKKRFPVSTSRARSL IWKAWKERVDFDGY IVRUMDERLLRROKTLAPYWRSRDRGDLASAKKY
L.DVRADTITASADLDDNISSWTPLAVKISDLFNFGPGGDAVYNTRSKDFGADTEKSLHVMAADNGTWPNEGGGYSACRRD
MINSLRTIKWHM I CESANDFGIPKHATEQNIL SLKYYPLNGLDFLTPTHGLFRNKLDSEVENVTSASEMD IKMNFIPILT
ALVKGARATHLSKAD TQQATRALVNLNTYFADSREWTQVWDSE I YKESWROLWL SOEMPNTVPSSEWFRTELPTLASLDI
ALELWYRYLFIFSIPIPEKIPNVFOASHHSYSASYGVVCKVIRNCTLO [WDHATSHRETNLCLSSALCKLSPFYRNSLLG
LMRVTSVLTLHHAD] ISPCADFFNPGREVEIGTCGGT TEHRNVFRREVDPYVNG ] TDROGKFAPVKE IKSORPTVTML SHY
WYAKDIETALLAADT T INGWKFDDYHLDIYGAIDKAPTYSTECQE! [ASKGLRGKVTLRGTADPMKVLENTWLFLNSSLS
EGLPLALGEAALTGAPYVCTDVGASLRVLSDPDDF SRFSAVVAPNDALALAKAQ] TMLGLLGEWSKYAEDDAPPRYLTSS
PTPDDVAK] TRRMYEKSEHRRKLGMMTRKIVAKSFSGDRYLREHEGMLW T GKSAK IMANRPHYNLQEPTOVATALQGTLP
TREEVITIPRSAVNSWRSSAASGMSTLYSSYSNFPMLPTGNORPSSIRSSLINTSTDASSFMRLPSSASLPYFAPRAGTLS
FSGGPGGDTHLSPGRLSPYVSRSGRHSRSGSISTAGREALRGLAREDLHOYRNSDVSH IMREEFLASSIFRGIEGGSGES
NIV
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Fig. 65
BASE SEQUENGE OF NUGLEIC ACID MOLEGULE OF Aspergilius niger gth3

ATGETOEARATCCTCBACGTCTCACCCRTOAGRTABATATTCATGAAAGAATTCT GOTGACAATATGTALABTGACTETGT
BTLGCTRCCTCGRABARACTTRTCTRGTOT TAAGCTRITETACTITRTTTVAGR T TCTGATTGCLATCT TALTRACAAGTE
TRETCTRTGGATETTCATATCTTACLTACTCTGEOACCCECAGAGCTATACGATGETATAAGGTGRETTCLCACCCCO0A
ACATGTATATGUTAAL TGGAACCCCT TIARCIGAICTTECGT I TCABACARGALCGLG TG TAGAAAT TG T BOCEEC TGCY
GICTCTCAACGCCTBOAKAAGATOOCCAALCAALAGCTTACLCTABCCOOGRCECATCACACHAAACEHARGOCTALATE
CRTGGGAGTCTACCTAGBCACTTITGCTACTCCTTTGRATGAGACGCATCGTCARCTTCTCRATCGOTACRBACGTCTTEA
TIGTGGRATCOTTLEAAGTRCAGAGTTBTICATACAATT TTROATACCEAGGORAAGDAGETTTTGGRGOBAGTTGATETS
ALTCTARBTTCTTOODAGCARRALTTGACTCTCRUCGOCATOGAACAGATCOACAGLGOOCTEGRTGEAAGCT YTCACHG
AAGTECCTYTICTRETATTGTBCTGECOARTTHGRAGGACAAGTTCAAGCCCAAGGTTCTCGCLAAATTSGCLGAAGCCA
TOCACBRTOTBAGTCYGUCTRTGTATCTAGAGACTHOTCLB000ACTTICCTRRAGGATAGTCAATCACTACAAACLCSE
GUCATCTCTGRTTTAGTRETCOGAAATRCTAGTATUCTCCLCGACGATOAGAAGCBAGACTACTTCCAGL TCGACAAGET
GEGCCCAACTATCANAGRET TTOTGTCAGAGREATGUATEAGAGACTTTTTAGTTCTREOCTEEGAAACTRTCRACGAGE
ATGTTACELTTTCOAATGCTATOGTTCANSGATCTATGEABTGATGTARTTTCTACAGCGCAATTCCOTEBATTGALCEC
ARGGECECTOTCEARAACGETHCCATCAATGTCARRACELLGOAGGCRLTGTEETOLTTTAGTTGRCTGARAGATGLGEA
GAGCATGAABGCGCATGATOBUTGHCRCACCAACCTCGACATCGEACELAATTATRTTGOCARGBCGTGT TGGGATAGAG
THOGEGCATATTTCCCUTOTGY GRACGALTTGETCY TTTCTTCCHAACACTCOCCBACAATCAAAAACCDACCAGC DAAC
ARGUTTCRURAGCCTCOGRAATGGRT TGO TCAAGTLAABTDACAGEGCAGTCERCTETCCATCTCOATOBLAAGTATCHA
ATAGAAGEARGTTGOTTGTTTUOCACTCAGCTCAGAGRCAACACCEBTTRCTTTTACAGAAATTATTCATTCCCAGLAGE
GICTEAAGTOACTCAACCTALT TCATCCRETTCOATCATCOARAT YGLAGAACATROGGETCCTDTTCCBACAGTTTTAY
GAAAATTTCBCCETETCGABCT GHATGEUCTCHGALCAACTROCTRCCTCTATCAARGAGTTATCGAACATGICABLTAA
COATACECTOUGGETACACCTCGGOCTGRATTCTGRTCTGLACAAGABTRCTGATGTCORCTTCTREACOETATATLAGA
THOACGCBRATGECTTCGATATCTTCGCUTCTAAGAATEGUCAGGEACTRGCTGECAGCRTATTGCACACCTTORTOTGE
GOGAAABGCTAGBGCOGTOACGTTTGT TTCGARGLAGAKATIGOGTTEACGARATOGTCAAMAGATATCAAGBAGGATAT
CHUETTACLBCATCECATCATLCAGGACATTGACGLCT TARGTCOGBARBAACBALTT TTGCT AT TBCABCATCTRTCAY
TRACCRATACCAABBGCBACCT TTCTRAARCCATHTGTACRTACATCCRECAACAALT TATAGALGCACLAACTCT BOCT
CAGCTBAAGGAGLTCAACACARTCACCTACCTAEARGOATCRGCTTCACOAGAGC TLT TRATCBAGACT LOGATCAAGTG
GTAGAAGGRSCAGGRCTGRCARTATCCTTCTGETAUCTCRTCTCTTRCATTGTTCTACGAGECGRAGTCRGTCTTCACGCA
AGGTACTBOBAGABLRGABAGRGGACGACOTCECTOAGATOTCOARTRGTCTGRECCAGDTOR TLCAGRATGRTCOTATT
GATGEOTATACTEACBTACTRRTCOTETORTTGTTOTACGHCGOACGANAGGETGCOCTERACRAGATOTATAOCRAGET
AAGTGACCRUAATCORTTGTTOAACAACCAGTCCOACCAGECCOEAGCTTTCECCGAATORTTIGCTOTOGRATCOOGET
GOGAABCCTACTTCEATGTTTCGCCAAGTACCTTTAGANABCTTOTGTORGATCETTTCCGCAAAAGCTACAACGATGAG
AAGGTTCCTGACTREATOCAGGGTGOTCORGAGATRACTALT TCATATANCGRTGOCCAGATTBATATCEATAOCALTCA
CAAGBTCARGLGGATGCGTGBATATLASCECTTRACTTTOCICARTGTATTCACT TTTCATGCICTRGATTBATATCATTG
TICTCACGATCATCORTCECCUACTATATCTCTCTGCCTTLATAACBGLOOAABAGCAACAGAGTRCGACTATTGCACTS
ATGATTTCRCTCTTBOTCTOCRATAUTATTIGACACCTAGATIGCTTACOAAQBACCCTATTACLTCATCTCCATRGLTTY
CHCAGCTROCAACATRTTTGTTCTGATCABACTGATTACTARCATCRCCTTCACAGTAGCTAATOGTCTOATOGATTTECA
TOTGCATTTOGRGEECCGTRAGCCOOCRARBLCERANTOATOTICTACCTLTACCTCATTHCCOTBACACTETATTTLTCG
TETTTCGCCTORCTAOGEAGTTICAGCTACGCTREUTOEALRTICCTCTOGGGCCACAARGTCATCTTCG0ATATETCGE
GATCTTATTIGTCTCUCCCATTGTTACCACTTTCACCGETCATGACTCGLOCATCTACCTTGCTOTGATOTATGOTITTA
TOGGATTECTGETECTTGETCTGAGATCEGTCTCOTCOAAATGAATCADTTGETACCABAGCATTCGEABAAGABATGAY
ACCHAAATCOUAAABTGE TACHTTACCACT TACGGT AACAACGATUABRAGOTCT TTGOAAAT T TGAGTBACCCRECCE

COTAAAGCTATCCCOAGARGCOTTRTTCAAGGATETTCTOROCOAGACTAAACGCTBETTCTACCAGAAGCCTACCALEE
AGARGTTRRTGOTGEAGCTARGCAAGBAT TGOGARGCGAGTAACTTCCTORTCRACTOATACTOCAGATATRCOGALGTA
COCAGBCCAATTGCTTTCAGTTCTTCCTGLAACATCCAGACCARAGT TCRALTGGABGTGCTCORGAACTOGCAAAAGHG
CATGABRCTGUACARTGCET ICATOCABI BACEACAG T COABCAGABAANICERATGCAEEILLI AIALITCYIGLTAG
COCTBCTTBAGAAGTBRATRBAGLTACTCACCEALGHCCANATRACARRTCTTRCCOCTTCAGTTACCARTTCGCABCEE
ATGRECETUAGATTTRGOCTBRCATACTACGTAATCGGTBOAGTCCTCATCEACALCAAGRCTLAGRAGRTTOATRATEY
TRTTGBAAAGCAGACAACECTTGOCGTGONCAATBETAAABATATECOCT TGGEECAGAAGCGBEACETHAAATACAAGA
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Fig. 66

GAATGGTATACTGGAGAAGTCTATTCAAGTATCTCGGGTGGCACGTATGGAGTTTGGCCCTTGCCAGCGCTCTGATCTGE
ACCTTCCAGGATACAATGGAAGCGATGATCATCTTTGTCGCTTACATTGTGACATACACCGGTCTCCTTTGGTACCAGTA
CACGAAGATCTTCTCOBRCCORCATGOATTCAABACCCTACTCAT TRGGTATGTCGTTGRCTTACCGETTRACATCGETE
TCAAGACCCGCCTGCCGCACTTCTTGTATTCGGAAGTCATTGETCTCGRGTCTGCCAGATGGACTGTCGCTATCCTCACA
CTATTCAAGGGGAAGATGGGCATGCCGAAGAAGGTCTCATCTCOGGTGGAGCTTGGAAGGGTATTCCAGGCATAGTCGTC
TCCCTGGTCAGATCCOGAATGETCCCAACAGGAGCTGCAAACGTTCTACGAGAAGCTCTCGCTTGTTCCGTCCGACGCGE
GCTTGAGCCTGAGTCCCCAAGECCATGCCRATATGEAAGTCARAGAGATCCTACT TTCGCGCAGAAAGGAAACAAGAATT
GAAGAAGCATTGGGCAAGTGORAGGAGCTCATGAACTTRGCATTARGCACCTAAGGCAAAGGCRAAATCTOCOTRGARCT
TATTCCCGTTGGCTCAGTGGGTCCTGGCATTCATGCATTGAGTTGTTGTACGTCAGGCCAACTGCACATCECCATCTETR
TAGGCCGCGGACTAGACCAACGGATTGACGTCAGTGCGAACTGCCAGGTCATCGCAGAGACTCTGCTTCACGCTGTTECA
GAAICGAIGCIGCAIAIGCCICAIGAACAIGCIGIACIIGCCEAGICGCICUICACGECAGE 161 GACGGAAACCA | GGC
ACGTCAACTTCGCGCAGAGCCTAATAGACCRTCATCATACGCTAGRCCAAGARGGAGCTCCTTCAGCAGCTATGECTCR
GATTCGACTGTGATTCTCAGTGGGAAAAGCTGCCCAAGGACGTCAGACAGGGTTTGATCAACCGRTGCETTAACCAGCTA
TGCCAGCTCTCTGAGGCTABCCGGCAATGGCTGGAAGGAAGGCTTTGCCAGTTCGATACTGATACCCTGGATGTGCACGT
CGCCCGAAGCAATCTCUGAGCTGCTAGTGCTGTCAGCATTCTGRATTACGCACACTAGGGTACTGGTGAAGCAGCCACTT
TCAACGATCCTGAGACTCCABAGCATATTCCATATGTCCCGAABARGCTTCCTTCGATCATTCAATGCTRRCAAGECE
TGGAACACCATCTACTACGGTTTCGCTTCAGTTGTCAAGTTCATTGTGGTTGCTCTCGTCGCGEATCCCEAATTCCAGCE
AGAATTCCATCATGTTATCGBACAACACCATGCCATTATCCOCATACCGECTACCCTBACATTRAGCTTGCTCTGTCTT
ATTCAAGAATTATGCAGAATATCGGTCTCTGCTTCTTTTTGTTOCATGGTCGTGATAATGTGAAGCAGCTCTGGAATGAG
GCCAAGGGAATGACCATCAGCATCCAAAAGAGCAGGTTCATCATTCAAAGTCTGGATGGCACATTCACTGCCTTCAAGCA
TBATGAACAOATGBAGGCTTCAAMATCTATTACTACTCCROETAGCACAAGACAGAGCCTGAAGECACAAABAGTCTCA
GGTACGTCTATATTTAGTGCAAGRATGTACTAGTTATAGTGOANCAGGAGTTCAAGGRTRGAAAGCTGCTRAAGGAGTAG
CATTACGACTACCGCGCCCCGACCAAGAAGGGCTTTEGCTTATCCAAGTCGTCCCAAGCAAGAATCCCAATGGGCCRAECE
TTGTGTGCGCGGAGACAACCAT TTGCAGAGTGTGCAG TACAACCOGAAGEGACTCATCGAGGCAGGATCTTACANNRNNN
NN NN NN NNNNNN NN NN NN NN HNANNN NNNNENNN NN KN NN NN NNNRRN NN RN
NNNNNNNNNNNNNNT TATCGCAAGAACCCCCRTTTTGATGACGARTTGCTTCRAGCCRABTTTACACTCTCACACATCAG
TTGTAGGGTCTCATGATGCGCTCOTCCTCTGEGCCATCCCGAGAAGATAGACCATTGRATCCCTCACTCCAAGGTCACCH
AGGCAACTTTCGTTCAGGGCACCGATATCTACGAGBCACGTTARCTCTACGATCAGAAGTTCCATCCCACTATCTTCACE
ACGCTCAACGGACAAAAGGTGCAGACGCCCGGCATGATGGAACACGACTACCTCGGAGTGCTGGCCAAGCCGAAACACAT
CAGCTTTATGCATGRACAATCCTCTCCTATACTGTGATAGTTTGAACTCAAGCATCTTCAGCCGGTTCTTCAGACTCACCA
ABRAGCGCTTCCCOATATCAACGTCTCACECTCOCTCATTGATCTGOAAGGCCTOGAGBARCATGTCGACTTTGATAET
GTCATCGTTCGCTGEATGGATGAACGACTCTTGGGCCGAGATAAGACCCTCRCTCCCTAGTAGCGTAGTCARGATCACAE
TGACCTTGCTTCGGCCAAGAAGTATCTGGATGTCCECGCAGACACCATGACAGCCAGTGCAGATCTGGACGACAACATCT
CTAGCTGOACCCCACTTGOCHTGAAGATCAGTGATCTTTTCAACT TTOGCCCTGGTGGTGATGCAG TCGTCAACACTAGA
TCCAAGBACTTTRBCHCTGATACGGAGAAGAGCCTBCATATCATAGCTGCTAACAATBATACCTBECCAAACAAGGAGE
TGGCGTTTCTGCATGCCOGACGCGATATGATCAACTCCGTRAGGACTATCGAAGTGGCATATGATTTGCGAGTCTGCCAATS
ACTTTGGCATTCCCAAGCACCAGACCGAGCAGAACAT TCTTTCET TGAAGATTGTCCCTCTCTGGAGTCTCOACTTCCTE
ACGCCCACGCACGGTCTCT TCAGGAACAAGCTGGACTCOGAAGTAGAGAATGTCACTTCCGCCAGT GAGATGAACATCAA
GATGAACTTCATCCCCATCTTGACGGCACTAGTCAAGGGAGCTCGCGCTATCCATCTGTCCAAGBCGGATATCCAGCAAG
COACTCOAGCCTTGETCAATCTCAACACCTAGTTCCAAGATTACCGACACTGRACCCARBTCTGAGACAGTBAGATTATE
AAGGAAACCTOGCGCEACETRTGRCTCABTCAAGAAATGCCCARCACCATOCCTTCATCTGAATGETTCCACACGRAACT
CCCCACGCTGGCCTCTCTCGACATTGCACTGGAACTCTGGTATCGCTAGCTGTTCATCTTCTCGATTCCAATCCCCGAGA
AGATCCCCAATGTCTTCCAAGCATCGCACCACAGTGTGAGTGCATCTTACGGTGTCGTCTGCAAGGTGAAGAGAAAGTAC
ACACTCCAGATCTGGGACCATACCATCAGTTGGCGTGAGACCARCCTCTROCTGTCATCCGCACTTTRCAAGCTCTCTCE
CTTCGTGCGCAACTCCCTAGTCGGCCTCATGCGCGTCACCTCAATCCTAACCCTGCACCACGCCBATATCATCTCCGCCT
GCGCCGACTTCTTCAACCCAGGCTGGGAAGTGGAGATGGGCACCTGCCAGGGCACCATCGAGCACCGCAACBTCTTGCAE
CGCAAGATCGACCCCGTCRTCAACGGCAT CACAGACATGCAGARGTTTGLOCCCTCARAGAGATCARATCOCAGTGECE
AACCGTCAGCCATGTTATCCCACGTCTGGTAGGCCAAAGACATCEAAATGGCCCTCCTGGCCGCGEACATCATCATCAACE
ABTGBAAGTTCGACGACTACCACCTTGACATCTACGEAGCCATCBACAAAGCCCCTACC TACTCCACGGAATETCAAGAA
ATGATCCOTCCAABGBCCTOCACARCAAABTCACCCTCCR0GECACOGCOACCCOATBARAGTCCTCRAGAACACCTE

Fig. o7
GC{%TTCCTCAACTCTTCCCTCTCCGAAGGTCTCCCCCTCGCCCTCGGCGAAGCCGCCCTAACCGGCGCCCCCGTCGTCT
GCAGCGACGTCGGCGCCTCCCTCCGCGTCCTCAGCGACCCAGATGAGTTCTCCCGCTTCAGCGCGGTCGTCGCCCCCAAC
GACGCCCTCGCCCTCGCAAAGGCCCAAATCACCATGCTCGGCCTCCTCGGCGAATGGAGCAAGTACGCCGAAGACGACGE
TCCACCACCAGTGCTTACCTCCTCCCCGACCCCCGACGACGTCGCCAAGATCACCCGTCGCATGTACGAGAAGAGCGAGC
ACCGTCGCAAACTGGGAATGATGACCCGCAAGATCGTCCAGAAATCCTTCAGCGGTGATCGCTACCTCCGTGAACATGAG
CAAATGCTGTGGATCGGCAAATCCGCTAAGATCATGGCCAACGGGTCCGCACGTGAACGTCCAAGAGGCCAGGGACGTCGE
CACGGCGCTGCAGCAGACCGTCCCCATCGACGAAGAAGTCATCACTATCCCCCGCAGCGCGGTCAACGTCCTGGCGCTCGT
CGCGCTGCATCAGGCATGTCCACTGTCTACAGCTCCGTCTCGAAGTTTCCGATGCTGCCCACCGGCAATCAACGTCCTTCG
TCTATCCGGTCCAGTCTAAGTAATACCTCCACGGACGCGAGCTCCTTCATGCGCCTCCCCAGCAGCGCTTCCCTCCCTGT
GTTTGCACGCCGGCAGACACGTGTCTTTGTGCGGTGGACCAGGGGGAGATACTCATGTTTCCCCTRGTCGTTTGTCGGCGG
TGGTGAGCCGCTCCGGACGTCATTCGCGCTCTCAGTCTATTTCTACCGCTGGAAGAGAGCAGCTGCGTGGTCTGCAACGT
GAGGATGTGCATCAGTATCGCAAGTCAGATGTCAGCATGATTATGAGAGAGGAGTTTCTGCAATCGAGCATTTTCAGGGG
CATTGAAGGTGGCAGTGGTGGTAGCAAGATCGTGTGA
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Fig. 68
PUTATIVE AMINO ACID SEQUENCE OF Aspergillus fumigatus Uge3

MDSYQQSDASTPYEPGSPGCVDTPATGSSYLFDGHLDDLLRHFPLDAY [LYTGGLGFIGSHTTLELLKANYNVIVIDNLS
NSFQIVFDRIKLLASQYHERGGTKMPSLHLHAHDYRDTAALKELLEGHQTOTRWETTKSKISGVIHFAAYKAVEESIRNP
LKYYANNVSGLIDFATTLGDYGIKTF IFSSSATVYGTLATSGLPLKEELCTHKEE IYTOHDGSER IVAPGCTGITNPYGR
TKWICEAILADLAASDPEWT IVALRYFNPIGCDESGLLGEDPRQTPTNLLPYVVKVMTGEYRELOMFGTDUNTEDGTAVR
DFTHVTDLARGHTAALSAANEGKLAENFRTENLGTGRGHSYKEYVETMEEYSSKHIPRRAADRRAGDYGSCVAVATRSQG
ELNWKTEKSLKDACVSLCNFLEVSGLST

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergillus fumigatus uged (Benbank accession No.
AFUA_3G07910)

ATGGACAGCTAGCAGCAATCCGACGCAAGCACTCCGRTGGAGCCTTGETCCCCAGGCTROGTGGACACGCCCGCAACGCA
ATGGTCCGTCTTGTTTOATGGTCATCTGGACGATOTCCTGUGCCACTTCCCTCTCBACCAGTACATCCTTIGTCACRGEEG
GCGTCGBCTTGATTGGCAGTCACACAACATTGGAACTGOTCAAGGCCAATTATAATGTGATTGTGATCGACAATCTCAGE
AACTCCTTTCAGATCATCTTCGACCGCATCAAGCTGTTAGCCTCCCABTACCATRAGCGGCAGGGRACCAAGATGLCETC
GCTGCACCTGCATGCACACGAGTATCGTGACACTGCTGCTCTCAAGRAACTTCTAGAACAGGACCAGACCCAGACCCGAT
GGGGTACGACCAAGTCCAAGATCTCTRRTGTCATTCACTICGOTGCCTACAAGGCAGTUGAGGAGAGCATCEGCAAGCCA
CTCAAGTAGTATGCGAACAACGTCAGCGGCUTCATCGACTTTGCCACGACCCTGRETGACTATGGCATCAAGACTTTTAT
CTTCTOCTCGTGGEOCACAGTGTACGECACCTTGGCAACCTCOGBTCTCCOCCETRAAGRBAAGAGCTGTGCACGCACAAGG
AGGAGATCTATACCGACCACGACGGGAGTGAACGCATTGTCCAGCCCGGCTRTACAGGCATCACCAACCCCTATGECCET
ACCAAATGGATCTGCGAGGCCATCCTGGOGGACGCTCGCOGCCTCCGACCCAGAATGGACTATCGTCGCTCTEOGGTACTT
CAAGCCGATCGRGATGTGACGAGTCOGGCCTCOTCGGAGAAGACCLCAGACAGACTCCCACAAACTTACTICGTGTCATCG
TCAAAGTCATGACAGGCGAGTACCOGGAGTTGCAGATGTTCGGAACTGACTGGAATACTGAGGACGGBACGECCGTCOGG
GACTTCATCCAGCGTGAGCGACCTTGCGCGCGGCCACATCGOGACTCTCAGCGOARCCAACGAAGGCAAACTGACCGAGAA
CTTCCGCACGTTCAAGCTBGGAACCGGTCGCEBACACTCCATCAAGGAAGTAGTCGAGACCATGGAGBAAGTTTCCTCCA
AGCAGATCCCCCRAAGRGCGGETRATCRCCGCGOGGGEGATETGAECTCETGEGTOGCCGTGGCCACGCGATCGCAGCAG
GAGCTCAACTGGAAGACGGAAAAGTCACTCAAGGATGCTTGTGTOAGCTTGTGCAATTTCCTGGAAGTCAGTGGGTTATC
TACTTAG
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Fig. 69
PUTATIVE AMINO ACID SEQUENGE OF Aspergillus fumigatus Sph3

WAEKHVSNRRCLOSRRSRILLAVFVLIAILAVVIPPAVVVTLHKKNDMGPKSKVFVPLYVYPAPGAWTPLEDV ISKHPDV
NETVVINPGSGPGPNALPDGNYTREIPKLASYENVRLLGYVATTYAKRNISLYRRDIETYAAWPTNSSNPALAVRGIFFD
ETPOQYDEDALAYLQELTDVYKNTPGLGPDHYVVHNPGATPDSRYLSTADSTVVFEATYDTFOERHGAKLFEATPDSNRS
OQLCAVIHSYPESVEGSALRSLVKQVRKVADEIFITHLDTDYYASFGROWPEFYDLMGK

BASE SEQUENCE OF NUCLEIC ACID MOLEGULE OF Aspergillus fumigatus sph3 (Genbank accession No.
AFUA_3607900)

ATGGCGGAAAAACACGTGAGCAATCGACGGTGCOTGCAAAGCCGGCBCTICTCGAATCCTCTTGGCCGTCTTTIGTTCTTAT
TGCTATTCTGGCTRTCGTGATCCCTCOGGOGRTTGTGETGACGCTGCACAAGAAGAACGACATGGGGCCTAAATCCAAGS
TCTTTGTGCCTCTCTATGTGTACCCTGCACCCGEAGCCTGGACTCCACTTBAAGATGTGTATGTTTTCCGCCCACGTTCA
CCTTGACCTTGGTCATCTTGGGCTAGCTGAATCATTTAGTCAGCATTGAGGACAACAGCTGACGCCAGACCCACATATAC
ACACACACAGGATCTCCAAACACCCAGAGBTGAACTTTAGCGTTGTGATCAACCCAGGGAGCGGACCTGGACCCAACGCA
CTGOCGRGATGOCAACTACACGCGTGAGATTCCCAAGCTOGCTTOGTACGAGAATAGTGCGGCTGCTAGGCTATGTAGCGAC
AACCTACGCGAAGCGCAATATCTCGCTGGTGCGCCGGGACATCGAGACGTATECAGCGTGGCCAACGAACTCTTCCAACC
CAGCTCTAGCTRTTCGGGRGATCTTTTTCGACGGAGACCCCTCAGCAGTATGATGAGGATGCCTTGRCGTATCTGCAGRAG
TTGACCGAGGTTGTGAAAAATACCCCTGGTTTGAGGCCGOATCATTACGTACGTTTCOCTGATAATTCATTATCATATTT
GBTAATTTTTATTTCCATTITTATTITATITITTITATITGTITGGTTTIGTTTCOTCGCTTGCCACCTTCGCAGTGTATA
TATCACTTIGTTTTTITTTTTITTITTTITTCAGTCAAGGTGTCGTCTACAGTTTGCAAGTGCTAAAATGOTCACTAATTACAG
GTGGTTCAGAATCCCGGCGCGATCCCTGACTCTCGCTACCTGTCGAGTGCAGACTCGACTGTCGTGTTCGAAGCAACGTA
CGACAGCTTTCAGGAACGCCATGGAGCCAAGCTGTTCGAGGCGATCOCGGACAGLAACCGCAGCCAGETCTGTGOGRTGA
TCCAGTCGGTCCCCAGAGAGTGTCGAAGGGTCTGCGCTCOGRAGTTTGGTGAAGCAGGTCCGCAAGGTTGCCGATGAGATC
TTCATGAGGCACTTGGATACGGATTACTATGGCAGTTTTGGGCGGCAGTGGOCGRAGTTTGTGGATTTGATGGGAAAATA
G
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Fig. 70
PUTATIVE AMINO ACID SEQUENGE OF Aspergillus fumigatus Fga3 (Genbank accession No. AFUA_3G607880)

MDSLGKGASAGGWKSHT TRKKLFVLALVLLVITALGYGLGYGLGIGLGGGGGGEGEEGSGGET TPPEGNYTTAKWGPAVG
TKWQIELLYALNDTSVDAEIYDIDLF INDKSTIAGLORAGREVICYFSAGSYENWRPDKDKFKDSDLGHDLDDWPGEKWL
NISSANVRQIMLDRLDHMARDKGCDGYDPDNVDGYDNDNGLDLTQADS I SFYNFLANAAHARNMS IGLKNAGD I IPSVIKN
MAWSVNEQCAQYNECDTYAVFPONGKPVFHIEYPKGDKTNNDLSVTASOKNAACDFAGSANFSTVIKNMNLNNWVEYC

BASE SEQUENGE OF NUCLEIC ACID MOLECULE OF Aspergillus fumigatus ega3 (Genbank accession No.
AFUA_36G07890}

ATGGATTGCCTTGGAAAAGGCCAGTCRACCGECGECTGGAAATCATAGACCACCAGGAABAAGCTOTTCGTCLTEGCAET
CGTTCTCCTCGTCATCATCGCCCTGGGAGTCGATCTCGBAGTTGBACTCGGCATCGGTCTGGGCEGCGECGECAGCHEGCEH
AAGGTGAAGAAGGCTCAGGCGGGGAGACCACACCGCCAGAAGGCAACTACACCACGRCCAAGTRGCAGCCAGCGBTGRGA
ACCAAATGGCAGATCGAGCTOCTTTACGCGTTGAACGACACCTCGBTCGACGCTGAGATCTACGACATCGACCTGTTCAT
GAAGGACAAGTCCACCATCGCAGGAGTOCAACGAGCCGGCCGCAAGGTGATCTGCTACTTCTCGGCAGGCAGETAGGAGA
ACTGGCGACCGGACAAGGACAAGT TCAAGGAGTCGGATCTBGGCCAGGACCTGGACBACTGGOCGGGAGAGAAATGGCTG
AACATCAGCTCGGCAAACGTACGCCAGATCATGCTGGACCRGTTGGACATGGCGCGCGACAAGGGETGCGACGRRRTGGA
CCOGRACAACGTCGACGGGTACGACAATGACAACGGGCTAGACCTGACGCAGGCGGACTCGATCAGCTTTGTGAAGTTCE
TGGCGAATGCGGCGCATOCGOGGAACATETCOATTGGCCTGAAGAACGLGGGGGACATCATGCOGTCGGTGATCAAARAGC
ATGCAGTGGAGTGTCAACGAGCAGTGTGCGCAGTACAACGAGTGCGACACCTACGCGGTGTTTCOGCAGAATGGCAAGCE
GGTGTTTCACATCGAGTATGCCAAGGGGGATAAGACCAACAATGATCTGTCOGTCACGGCCAGTCAGAAGAACGEGGOGT
GCGACTTTGCCGGCTCRGOGAATTTOTCCACTBTCATTAAGAATATGAATCTRAACAATTGGGTGGAATATTGTTAG



Fig. 71

PUTATIVE AMINO ACID SEQUENCE OF Aspergifus “umigatus Agd3 {Benbank accession Mo, AFUA_ 3607870}

WYFAWY IQAGCEF GF TKMVRTPHPTYYTSVPPRQASVESEBVTS TVELTESSAVLELTATPYTIPTGTTLYESYSS83358
S8 ESSEGS8 888 CESSESCAAMAASEG T GLESTHMELSLSESAIPSYTPSATPYSHGSYLENILY [ARDSSANERATSG
LMAYSIFYTTLLYFPGAGVGLFALNSSNYGNYGG IVYAAEY SYDYGGTTGYQSAL TTDQWHGLY AYQLEYGVRMVGFDVYP
GPKFGASAVNGBCONTOVEGLLSFTDTSOFPTABLKTGATVETEGLWHYPAT I SNSSNTRELAQFAPNAVTSTASTAAV
HNFDUREGMARY TGFATDWSATSNYLOHAW] WL TRGLYAGHRRVNLE TG IDDUELYIDIYYPNGSIFRITVEDMNGISA
WYPTINAKMNPGSSYFYEVGHNGNGN T EQSSSTRAGAAACNGGG I EYDSPRPOTPLEFKKPLGTATDLWPSTPTTYDHTVA
CTOLORE L REYTTPANRDAF GHISHTFTHFEGNMAT YARVEKE I SEROAY KQY G DOAKNFTENG [IPPATTEL HNGDA
LGANNDNGERNCYGONTRPVLMNOQHAMKP YF TTVESDGF AGNOVNPRIATRIVYNCDTPACTYGEN [DTSAGAGSFDDL
LAVERADTHRHLL GLRHDAYRFHOANLRNADY TPETYNGYTAKYS [FQAUVET [ VOEFVRLYDUPLYT ITHQEMSENFLA
AYGRDOCEYGLEYAVADKE ITAVTVTATGNTCSRPIPVTFPVAPTSTQGYATEGLGSDPLTVIVILERSPYTFTLETRIA
L

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Aspergitius fumigatus agdd{ienbank accession No.
AEUA 36G07870)

ATGGTCTTCRCATEEATRATTCAGGCCRATTGETTCTTTGACTTTATAMATETACGACTCOCCCABREATLTRBACTSE
AGATCCCACCGTERT TACATCTGTGCCTCOATEUCAGGOGAGTATATCGAGCAGTAGTGTARCATCTACTGTTEGGCTGA
COACCTCETCTOETGTACTCTCAT TAACCRCCACCCCABT BACTLCCACCRAAACCACTETCATTTORTCTATITCTTETY
TCTTETTCITCTICTICTICTICTICTICITCTICTTCTICITCTICTYCTTEITCTICTICTICTICTICTIGCTICTGE
TGETGCTGCTGCETCTTCCTCGATTGEOCTOTCCTCCACCATGTCTCTCAGCETCAGTTCAAGCGCLATCLOCTEGETEA
GOLCCTCLGOOACTCOLGTCAGCOAGEACTCOETCTTGTCCAACATELTARTEATCGGCAAGGACTUGTCGACRGLCAGT
TCOEEGAGCTOGEGGOTCAAT GOETACBECATELOGTAGAGCAGCTTGCTGETCCO0CAGELGEATRTGGGLCTCOCE6E
TCTCAACTCCABGA TG TOECOAACT ACGECHEBAT TG T CUTGULEHCORAGE T CAGCTACEAL TACUGAGREALEACLE
GCTAGCABAGCAOLT T GACCACCEACCAGTGRAACCAGCTGTATACETACCAGCTOGAGTACGGCATRCGCATRETGCAS
TTCRAGHTGTAGGCCGACELCAAGTTTRACACEARTACRATCAACROCGETTACTACAACACCABCATGRAGLARCTALT
GTCOTFCACCOACACLAGTGACTTCOOCACGHRORGET TRAAGAGRBGOGCGACLOTCABRCACCRABRGLLTOTRGCACT
AGGCGGCCAGBATCAGCAACTCGAGCAACAGCAAGBAGATCGCLCARTTLGOTECCARCACAGTCACCTOGAGLECRAGS
ACTGCGGCOGTCATCAACAACT T TEACGGUCGCBAGCAGATGEOETTCTICATTGOCTTTGLOAGCBACTORAGCLCGAL
CTCCAACTACCTOLAGCACECCTOBATOACCTABCT CACLCACOEECTGTACGLGEACCACLACCACHTCAALCTGAACA
CGCABATCOACGACATOTTCCTCATCACCOGACATOTACTACCCRAACRGATCCALCTTLOBLATCALLETCGABGACATE
ARGGGOATCTOGECCTOGAT LOCGACLAT CAACGOCAAGATGAACCECGBCAGETOATACTTTGTCAAGATGEECCATAA
CGOCAACGRCAACATCOABCAGTCETCTTCCACCUACGCEOGEGCEECOGECTGUAACGGARGCHGLATCRAATACGACT
CGCCCGCLAACACTCCCOTEUAATTCAAGAAGCLCC TAGRCACORBEACLBACCTLTGACCCTORACGOCRACEACCTAC
GACTHGACRATCACCTACACCCAGCTCBATRACTTACTOLAGTABTERACCACRCORACCARCCOLRACACGTTCHACCA
CATCTCGCACAGETTCACCUACGABGABCAGAACAACGCBACCTACGCGRACGTCTTCAMGRAGATITCCTTCAACCAGE
COTGETTGAAGCAGGTCGGLTTGRACCAGRCCAAGTORTTCACCTCCAATGGEATCATECCOCCGGLLATCACCERTCTE
CGAGAACGGCOATECOUTGRAGGLLTGETGHGACAAT GGEATUCRUAACTGLATBGUCGACAACAGCORCCCGGTGOTGAT
GAACCAGCAGAAGGCCATETGGOCETATTTCACOACGATROAGTOGEACGEGTTCACCGECATEOAGET CAACDCCOGLT
GGGCCACECACATCTACTACAACTGLBACACOCOEBGCOTROACCATGLAGRAGT GOATCRACACCTCLGCCAEGLGECEEC
AGETTCGACGACCTGCTRECCATGEAGAAGRCCRACACCATECRECATCTOCTCGGCCTROGGCATBACGRGTACATETT
GCACCAGGCCAAGLTGCGCAACGORGALGTGACCCCAATCACGBTCANCGACAT GACGUCCAAGTACTCEATTTTCCAGE
CGTGERTTGAGACCATTGTGOAGGAATTCGTCOBCCTGGT CUACTROCOGTTGE TCACCATCACCCACCAAGAGGTATET
COCTATCCTTTTICTTACGATGTLTACCTGTACARACTACAGCCTGECTAACAACTCTGRTAGATATLOUAGAALTTCET
TRCGCEETACCAGCGLOACCAGTGTGECTACGACCTGTCRTACRCCRTCOUCEACAAGAAAATCACCRCCETEACGRTEA
CGOCOACGGGCAACACCTECAGCCRTOOGATCCCAGTRACCTTCCORBTRACTCCCACCAGLACGCARGGETATGCCALE
GAGGABCTGOGANETGATECCTTRACGRTATGEBTGCAGCTATCEERATCROCT CTGABCTTTALGOTTICCACTCETAT
JECTTTGTAG
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HOOPGDAARMHGPAVHPLCOARRKRKLLLSALNRALLRGLLSLTRLVRDEGMAATLLTPSFWSSRIAGFSRLFLVRVHAGO
POVFSAVVIPRRFHPLGUKHTLLLSATLAQTGATDRGQRSYFCLHARALPROTVLIGLLLGSVY IGCSYLLYAGLSRARK
WYQVGIRSHSSYDALEETADILGSRAGSAVYPRNVLDRLDRL SROGLSLPNVGHAKKPSSFGYYLGSFDASPTRDASRLL
SOWDLLIVDPAGSGYVEALSRAERKOFLGRYDVGSGSGSTLAAIDRIESALSRFDGAPF SBMLLANWESSFNPAATRKLA
EALHAFGLPVYLETAPPDFLODHKTLQTDATAGLY IRNAS IMPDGEKRDYFQMIKHAPT [KAFYSEACNRDFYVMARETY
DDNAHLSNAVIGRSLOWCNFYSATTWIGROAALHDASLNVK IPEPLSAFSWLEKEAE IMKVHD IWRANLNLQEEEVGPROA
WTALLQYFPTLSNYLTSSEREPPSHMDSAT I AVRDPPEWYAQVRSGGSPLS) SMAGYEYKEFGCFPLGSEATAVAFVELL
KSQURLKSLGLLHPYPSDK IOKLGALLRRFHOKFAVSHWPDLPTLPAT IKDLARFASQDSLRINLGLDSGLRKSADVRFW
AVYOSDADGFEVFASKSARGLAGTVLHTFLSARGFPRHVCFEAETALAQWSKDYNED I GLPRRL IADVDALSPEERLLLL
QHLSLTDAKSELSETICRY IRRGLIDAPSLAGLKELNTVAYLDGSLPPEAL IKSRIHWYRDOGCRSPAPAACLALFQETD
AVFTRILRERRESDLAGI TNALCGLVOKDRIDYYAD ILTLSLFCAARKGAFDEI YMEVTDRNPLENDGSDOAAAFAESFA
LGSROEAYFDLSPSAFGKLLSGRFRRYYDDRELPOW INGAPGMATSYAGAQ I DYNPDDKYKPHRGYORF TFLSYFAVPAL
IDILLLTLYGROLYL SCHHPEEYMHEASTALMISLLLSGAAGTRIACGGSY YL ISHAFAATHEFVF IRLIACFAFTIAVG
LVGF JVMSAVKGPGPGIVFYLYL JALTLYFSIFASLACFSYPGSKFLSGRKATFACTPVLFISPIVTNWSHHDYYIYLTV
LYIFIGLLEL SLRSVASKWVIWYONIRRTDDTE IRKWYVSKYGNNDEKCFGGREDPAVLELSREALYRDVMAEVSRGFFS
KPTTDOLVLELARDWEATNFLLDWYCRYADVPRPIPFSSEWNIQTKVGLDYLRNSOKGORLHNAFMHWRASSRETGCGVL
YEVLALLDEWADLL TGGRMTGFLAMPNGDTRFAVGFGLAYYLIGAVL IDTKAGELHDLIGGOTNQAVETSKEIRPEGKRA
YRFKRKVYNRTRVEY LMWOVISLALSTALLWTFRISVDARANF CAYVLSYTGLLWYQY TK I FAGPHALRPLLAGTVVGLP
VGIYLKTCYSGNFSNYGPYV IGLGTATHTTATLTLLTAKMENPKKYDSPVDLAKTFHAY TTPHADPEWSOQELGTFFERIS
LVPEDTRLKLEPGAHPGMEVKSLLLSRREEPRIEEAFPKASEL THRALGAWAQGEISTELVPLGSLGPGIRALSCHAADD
LKLYLAVGRGLDQRIDVSGNGOV IAETLLHAVSESMLRMPHEYAVLAESLYTAGY TETMARGLREEPNTPYVVRWAKKEL
LRELCLGFECDTHWEKLPKTIRKALLDRCVGKPSHF SERDROWLOEHLCRFOTSDLDVHYARCNLBAATAVSTLDYAHYG
TGEEALGKBSETPLF EPYVSKKLPAALAFVKDPLHNFWYSYASATKF T I TALTADPEFOREFDHVMKQRART IRVPGYFL
LNL IWSYSKTYQDYV ILSFFLFHGRONYKRLWDETKGMT I STKKSRFMLGSLDGTF TAFKHDDEDGBFKVYYYSGEHKTER
EGTKSLKYVSTYSKDMLLLIRQEFKDGKAINEFHYDYRAPNKKSLRLTRGSDTRIPLGRRGTRGDSHLASVAYNRKGLIE
AGSYNMKDGNL [ RFKYHYRKNPRFGDELLRAEFVLSHITCTYSWCAPPYRHPEKVERW I PHSKVTEATFVGGADYYEARNL
YDHKFHPTIFTTLNGOK [GTPPMIENDFLGYLAKPKYTSFYHONPLFYCDSLSSNATTRFLGLSTKRFPVSTSRARSLVI
KAWKDRVDFDGI [YRWMDERLLRRDKTLAPYWRSRDRGDLASAKKYLDLRADTYMASADLDDN I SSWTPHATKVSDLLNF
GPGGDAVVHTRSKDFGSDTDKSLHVHAADTOTHPNEGGGY SACRROMINSLRT I KWHRICESANDFG IPKHATEQNVL SL
KM TPLYWGLDFLTPTHELFKNKLDSEVENVESANDMD IKMNF 1P TLTALVKGARATEL SKADTHQATRALYNLNTYFQDSR
HETQVHNSD IVKESWRDLWL TOEMPNT IPSAQWFHTELPTLGTLDVALELWYRYLFIFSIPIPEQIPSVFQASHHEVSAS
YOEVVCKTKRNCTLOIWDHAISWRETNLCLSSALCKLSPFVANALLGLMRITSVITLHHAD I [SPCADFENPAREVEIGTC
QGTIEHRNIFRREYDPYVNG] TOMOKFAPVKE IKSQRPTVTRLSHVWYAKDIKTALLAAD [T INQOWKFDDYHLDIYGAID
KAPTYSTECQEYTASKGLRGRVTLRGSADPMKYLENTWLFLNSSLSEGLPLALGEAAL TGAPYVLTDYGASLRYLSDRDD
FSRFSAYVAPHDALALARAQ]I TMLALLGEWAQYADDTEPAPVLTSSPTPDDVAKI TRRMYEKAEHRRKLGMNTRNIVOKS
FSGDRYLREHEGRLWEGKAVKTMAVRAAAGAPGTALGDPIDTADALGYADPTEEEVITIPQSAVHSWRSSAASGNSTVYS
TISGYPMLPLTRPASIRSSFSNFSTATDSDSFMGLPSNASLPYFAPRQTLSFDAGGAYTPTGRLSPSGRLSPAFGRHRHS
HARSISTLGREQLRGLOREEPHPYRNEDVSLHMREEFLOSSIFKSIDGNAGGKS
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ATGBACCAACCAGCAGATBCAGCCAGGATGCATRETCOTSLTRTACATCCACTOTOCCAAGLT COBAGHAAACRARAGDT
GCTGOFGTCTGUTCTCAASUBGGCALTCOTCCBTRHACTRLTTTECTTAACGARGETTATCCUCBATGUAATGECTGCCA
CRCTETTEACACCETCATTCTERTCCAGCABBATAGCAGGATTOAGTAGACTCTTOTTAGT(LRBGTEOATGOCTATCAA
COAGACGTATTCTCOGCTATAGTGALTCOAAGROBGTTTCATCOGTTRGGCCAGAAACACACACTTCTTCTTAGCACCAT
CTTAGCGOAGACAGOACAGACAGACABACAACAACGAAGUTATTTTTGTIGCTTCATCAGGGTGSTCTAOOGAGACATAGHE
TCOATGAACTAAGCAGTTECTCOTTACTCOAGARATTTCAACTRATOOATTGCGCAAAAGLCAATAMAGCCCLTOCTATT
ACTTECTGOGAACTAGATTOTCCGAGEGROCTTATGATSTOROCTCBUCACTEEBTTTTTTTTGAGTCGGAGCCGCTAAL
GETTHECCATCALCOACLECTITTTITACTTTTATUAABGCARACET CAAGTTGTAGTCTATAGGCTGATABATSTACAT
GETGRGTTIGCTETGTATAT SACATLTGGCATGULAGCTCT TTRACETGEGTRTTRGCCTAGTCRATCAATLATRCRTCR
AT CaT T T TG aCTaRT T CA L e G e T T Lo T T TR T TTCTAATCTATATCTCBATCOATTTCRS TATACTCRGET
GATTTATGOAAGAAT TORLLTORGRGBTCRATCCATCOETRACTRRTRATRGTCT TTTAGAGCEATTETLTCTCTATTOE
TOTACATTTTTGEECTCTCOBABTLGLUTGUCTRGTATCTCOCTTTTCGACCTTCLTGGTTTCOATGTCCGTOTOTACTE
CTAACTTUTAGTOTCTAATCATACCAT CATRGRIT T TATUGTCOCGACTACCEACBATGATEATBAT T TTCABARGCCTC
GIGCCGTCAGATEEGCGCATATAACABATTCCTRETGACAATTTGTATGEAGTETLTCCTOAAGCCTCATGCTTTACTAA
COBAGTATAGGTLLTCATCRACTTACTAOTAGETAGCETASTGAT TRGATRTTCATAGCTGCTOTACGCAGBTCTATOGA
GAGCTCGCARATOATACCACETARGTATCOGRTCOATATCOTCROTCEATOCCCTOGAGEAGATTOCTAACATTTTACAG
TCGCGAGCCCAATCLGCARTGRTAOOCAGAAATRTUTTGOATAGEC TCRACCEAC TATCAAGOCAGCAGLTETOITTGEC
CAATATCCAGTRBECCAABARGCCATCATLETTCLRCATOTACTTRBECTCTTICAACACATCOCCAACCABBBATCALT
CGAGAGTCCTGABTCAATGRGATCTGCTEATOGTTGACSLOBOGOABTCCGGTRTEGTCOAGECCCTCTCRCGORCTEAG
AGGAAGCARTTTCTGOGCCOAGTAGACGTCGETTLOGRCTCAGGGTLOACTOTEBE6GCTATCOACCEAATCEAGABCGE
AGTCAGCAGATTEEATGACEOGCCETTCAGSGECATOCTLOTRACCAACTGGEAGAGCAGCTTCAACCCRELORLCATCA
GGAKACTGGCCGAGGLTOTCOATOLCTY TGGECTONCOSTATATCTGOAGACABCECO0ECGEACTTCOTCOABLACTAT
AAGACTCTGOAGACCRATECOATOGCCRATCTORTCATOCBOAATRCCTOCATOATRGCTAACEGCBAGARAGATGACTA
CTTTCAGATGATCAAGATRCABCCCALCATCARNEUET TUGTGTOREAAGCCTAOATECRCEACTTCATAETCATAGCCT
GRGAGACGRTCOACGACRALGOTCACCTGTCCAATALGETCATCOARCGATCTCTHCAGTARTRCAACTTETACAGEGEE
ATCACCTGGATGEECOGEOABROGECCTTGCACBATGCCTCTCTCAACATCAABATTCCLOASCCCTTATCGACCTTTAG
TTGOGTCAAGRAAGCOOAGATCATOAAAGTGCACCGAGATCT GRGREELOAATETRAACGTOL AGGARRAGRAGETDGOAG
COAGAGAGGCATECACLACTCTEOTRCAGTACTTTOOCACGOTTTECRALATECTSACCTOGTOLOARAGAGAGTTRCOE
TCACACATGRACAGCRCOALGATCACEAT TCATRATCOGULGOAATREGTAA0COABGT CABETCECAGBRCARCCLALT
GTCCATCTCOATRECCGROGTROAATACAAGGABTTCAECTRTTTCCCCLTRGRATOCAARBCEACCEICETRECCTTTE
TCBAGATCCTCAAGT COGAACAGGERLTGAAGTCTCTRGRACTEGTELAGGCEET TCOCTOGRACAAAATECAGRAGCTS
GROGECCTCCTAECACGATTCCACCATARATTEACCATATCRCACTRECO0RALT TEOCCACACTRCCRGCRACRATCAA
GGACCTCGOCAATTTTGCETCOCAGBAT TCOCTROOCATCAATLTREROCTCRALTCCGRTCTOCRCAAGARLACTBACE
TCORCTTCTAAACCRTCTACCAGTOCRACGCABACRAATT CRAABTET T TRCLTCOAARABCICACAADBECT CACGGHTC
ACCGTGCTROACACETTCOTCTCOGCRCAAGGTTTCCOCCOTCATETLTGLTTCOAAGCCOASACEGCTCTGACACAATE
GTCCAAGGACGTEAAGOAABACATCOEACTOCOCOGCCEECTCATCCAAGATET BACGCCCTRAGTCOCBAGRAGCBAT
TGCTCCTGOTGCAGCATCTTTCETIGALGRACGCCARDAGTGAACTRT COBABACBATCTGCCGBTACATLCGELGGCAL
CTCATCGATGCCOCGTCOCTGGUACAGOTCAAGRAGCTSAALACCRTCAOGTACCTUGALGGATCLCTOCOGECAGAGES
GUTGATCAAGTGOCGCATECACTRUTACCEUUATCAGGAG T GECET T TR TBLCLETALLELBTBOCTBECCTAT T L
AGGAAACHGACGOTRTCTTCACGOACATCOTOCRARAAGGOCECGARARTOATCTRACTCAGATCACCAACBELLTETHO
CAGLTGETCCABARAGACOGEATCRALRICTATEOCAATATCETEACCCTCTCRCTCTTOTGLGCCACIOECAARGEEHE
CTTTRACGAGATC TACATACAAGTCACBRATCARAAGCCOCTETICAACGAGCAG TCCGATCAAGCRATCGOCTTCGEMG
AGTCATTTACGCTTGOGTCECOCTACEARGLATACT TCGACCTOTORCCOAGCACOTTORGGAAGT TGOTCTCOGATCGA
TICABACGA TACTARGAGUACCOGGAACT GOCRGAC I GEA 1 CAACBECHCTCORUABATHRCHACE T CUTATGUDRGREC
ACAGATCBATGTEAACCCRGACGACAAGETCAAGCLCATROAGGAETACCAGCALTTCACCTTOLTCAGTETCTTTACGE
TGOCCOLCCTOATCOACATTCTGUTECTGACGLIGTATAGCCERABLT TG TACCTOTCCBACOACATGLCCBABGAGGTE
ATGOACAGTGOGTCOATOGLECTGATGATOTCTCYGOTCOTATCOEET GOGECEGACACCTRGATCHCCTHOGECGRGTE
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CTAC%{CCTGATCTCCATGGCGTTTGGCGCCACDAACATGTTTGTGTTTATGCGACTGATCGCCTGTTTCGCCTTCAGGA
TCGCCGTGBGGCTGGTGRGATTCATCGTCATATCOGCCGTCAAAGGCCCCGAGCCCAGCATCATCTTCTACCTGTACCTG
ATTGCCCTGACCCTCTACTTCAGCATCTTCGCCTCGCTCGCCTGTTTCAGCTACCCGGGCTCCAAGTTCCTCTCGGGCCG
CAAGGGCATCTTCGCCTGCATCCCCGTCCTGTTGATGTCGGCGATCETGAGCAACTGGAGCCATGACGATGTGGTCATCT
ACCTCATTGTGCTCTACATGTTGATCGGACTGCTGCTACTCAGECTGCGGTCCGTCGCCTCCAAATGGATTACCTGGTAG
GCAGAACATCCOGACGCAGCCGACGACACCGAGATGCGCAAATGGTATGTGTCCAAGTACGGCAACAACGACGAGAAGTGCTT
CUG I GGCCEGAGCEAICCCHCCEI GO IGAAGC 1 GICELGAGAAGCEC I GIAICGGGACG I GAIGUCCGAAGIG I CCCLCG
GCTTCTTCTCCAAGCCGACCACAGACCAGCTGGTCCTGGAACTGGCCCGGGACTGGGAAGCGACCAATTTCCTTCTCGAC
TAATAGTGCCAGTATACOGACGTACECCRACCLATCOOCTTCAGGTCAAGGTGRAATATCCAGARCAAGGTCGGGATTGA
TGTGCTGCGCAATTCGCAAAAGGGCCAACGCTTGCACAATGCGTTCATGCATTGGCGCCABTCCAGCCGGRAGATCGGCT
GCGGGGTGCTCTAGTTTGTCTTGGCTCTGCTCGATAAATGGGCCGACTTGCTGACCGGGGECCGGATGACTGGGTTTCTA
CAGATGCCCAATGGCGACACGCGTTTTGCGGTTGGGTTCRGCCTCGCGTATTACCTGATCBGCGCCATACTCATCGACAC
CAAGGCTCAGGAACTCCATGATCTCATCGGGGGCCAGACCAATCAGGCGGTGGGCACGTCCAAGGAGATTCGGCCATCGE
AGAAGCGCBCOGTRAGGTTCAAGAGAAAGGTATACTGEAGGACGTTCGTCAAGTATCTCATGTGGCAGGTCTGGAGTCTT
GCCTTGTCCACGGCCTTGCTCTGGACGTTCCRGTCGTOCGTGGATGCCATGGCCATGTTCTGCGCCTACGTGCTGTCGTA
CACCGGCCTGCTGTGGTATCAATACACGAAGATCTTCGCTGGTCCGCATGCCCTCCGACCATTGCTGGCCGGGATCGTCG
TTGGCCTGCCCGTCGGGATCGTCCTCAAGACCTGTGTGTCGGGCAATTTCAGCAATTACGECCCGGTGATTGGACTGGGC
ACCGCCACCTGGACGACCGCGATCCTCACTCTGCTCACGGCGAAAATGGGAAT GCCGAAGAAGGTGGACTCACCCATCGA
GGTGAGCAAGAGGTTOOAGGCGTACAGGACCCGATGAACARATCCORAATGATOCCAGCARGAGLTGCARACCTTATTECG
AGAGAATCTCTCTGGTGCCGTCCGACACGCGACTCAAGCTGGAGCCGEGTGCGCATCCGGGEGATGGAAGTCAAGTCGCTG
GCTGCTCTCGCGCCUCGAAGAACCGCGAATCGAGGAGGCTTTCCCCAAGGCATCCGAGCTGATTCACCGAGCCCTGCAAGT
GTBGGCCCAGGGGGAGATTTCGATCGAGCTCETTCCCTTGGGCTCECTGGGTCCCGGCATCCGCGCTCTTAGCTGCCATG
CCGCGGACCAGCTGAAAGTGGTCCTGGCAGTCGGACGLGRACTGGACCAGCGCATCGACGTGAGCGGCAACTGCCAAGTE
ATGGCCGAGACTCTGCTTCATGCGGTGTGCGAGTCCATGCTGCGGATGCCTCACGAGTACGCCGTGCTCACGGAAT CGCT
CGTCACGGCCGGCGTGACCGAGACCATGGCCCGGCAGCT TCGCGAAGAACCCAACACCCCRGTAGTCATGCAAGTGGGTCA
AGAAGGAGCTCCTCCGGGAGCTGTGTCTGGAGTTCGAATGTGACACGCATTGGGAGAAGCTGCCCAAGACGATCCGGAAG
GCGTTGCTGGAGCGTTGTGTCGGCAAGCCGTCGCACTTCTCGGAGCGCGACCGGCAATGGLTTCAGGAGCACCTCTGCCG
CTTTGATACCAGTGATCTGGATGTCCATGTTGGCCGATGCAAGCTGGGCGCCACCACCGCAGTCAGCATTCTGGATTACG
CCCACTACGGCACCGGCGAAGAGGCCTTGGGCAAGGALTGCGAGACECCGCTGTTCATTCCCTATGTGTCCAAAAAGCTG
CCCGCGRCGCTCGCGTTCGTCAAGGATCCCCTGCACAACTTCTGGTACTCGATRGCGTCCECCATCAAGTTCATCATCAT
CGCCTTGATTGCCGATCCGGAATTGCAGCGAGAATTCGAGCATGTGATGAAACAGCGCGCCCGCATCATCCGCGTGCOGT
GTGTGTTCCTCCTCAACCTGATCTGGTCGTACTCGAAGATCGTGCAGGATGTGATCCTGTCGTTCTTCCTCTTCCATGGE
CGGGACAACGTGAAGCGTCTCTGEGAGGAGACCAAGGGCATGAGCATCAGCATCAAGAAGAGCCGATTCATGCTGCAGAG
GCCTGGAGCGGCAGCTTTAGGGGCGTTCAAGGACGACGACGAGGAGGRCGGCTTCAAGGTCTACTACTACAGCGGCGAGCACA
AGACCGAGCCCGAGGGCACCAAGTCGCTCAAGTACGT CAGCACGTACTCCAAGGACATGCTGCTGCTCATCCGGCAGGAG
TTCAAAGACGGCAAGGCCATCAACGAGTTCCACTATGACTACCGCECGCCGAACAAGAAGAGCCTCCGATTGACCCGLGE
CTCCGATACCCGCATCCCCOTGGBCCGGCGGTGCATCCGCGGCGACAGCCATCTGCAGAGCGTCCAGTATAAGCGCAAGG
GTCTCATCGAGGCCGGTTCCTACATGAAAGATGGCAACCTGATCCGGTTCAAGTACCACTACCGGAAGAACCCCCRGTTC
GGCGACBAACTGCTTCGCGCCGAGTTTGTGCTCTCGCACATTACCTGCACCRTCTCCTGRTGTGCGCCTCCCGTGCRGCA
TCCCGAGAAGGTCGAGCGCTGGATCCCGCACTCCAAGGTCACCGAGGCGAGCTTCATGCAAGGCGCCGACGTCTACGAGG
GCTCGCTGGCTGTACGACCACAAGTTCCAGCCGACCATCTTCAGCACGCTCAAGGGGCAGAAGATCCAGACGCCGCCCATG
ATCGAGCATGACTTCCTCGGCGTCCTGGCCAAGCCCAAGTACACCAGCTTTGTGCATGACAATCCGCTCTTCTACTGCGA
CAGTCTCAGCTGCAACGGCATCACCCGCTTCCTGGGECTLTCCACCAAGCGRTTTCCCGTETCEACCTCGCGGGCCCRET
GCGCTGGTCTGGAAGGCGTGGAAGGACCGCGTCGACTTTGACGGCATCATCGTCOGCTGGATGGACGAGCGGCTGCT GCGE
CGCGACAAGACGCTGGCCCCGTACTGGCGCAGEUGGGACCGGGGCGATETGGCCTCGGCGAAGAAGTACCTGGACCTGEG
CGCGGACACGGTCATGGCGAGTGCCGACCTCGACGACAACATCTCCAGCTGBACGCCCATEGCAATCAAAGTCAGCGATC
TGCTGAACTTTGGGCCCGGCGGCGATGCCETCGTCAACACCCGGTCCAAGGATTTCGGGT CGGACACGGACAAGTCGCTG
CACGTCATGGCGGCCGAGACGGACAGGTGGECGAACGAGRGCGATRETATGTCAGCCTATCGACGCGACATRATCAACTE
CCTGCGGACGATCAAGTGGCACATGATCTGCRAGTCGRCCAACGACTTTGGCATTCGCAAGCATCAGACGGAGCAGAACG
TGCTCTCGTTGAAGATGATCCCGCTGTGGGGGCTGGACTTTTTGACGCCGAGGCATGGGCTCTTCAAGAACAAGCT GGAG
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TCé%AGGTGGAGAACGTCAGGTCGGCCAACGACATGGACATCAAGATGAACTTCATCCCGATCCTGACAGCGCTGGTGAA
AGGCGCGCGCGCCATCGAGCTGTCCAAGGCCGATATCCACCAGGCCACGCGGGCGCTGGTCAACCTCAACACGGTACTTCC
AGGACTCGCGGCACTGGACGCAGGTCTGGAATAGCGACGATCGTCAAGGAGAGCTGGCGCGACCTCTGGCTCACGCAGGAG
ATGCCCAACACGATCCCGTCGGCGCAGTGGTTCCACACCGAGCTCCCCACCCTGGGGACGCTCGACGTGGCGCTGGAGCT
CTGGTAGCGCTAGCTGTTGATCTTGTCGATCCCCATCCCCGAGCAGATCCCCAGCGTGTTCCAGGGGTCGCATCACAGECG
TCAGCGCCTCGTACGGGGTCGTCTGCAAGATCAAGGGGAACTGCAGCCTGCAGATCTGGGACCACGCCATCAGCTGGCGE
GAAACCAAGCTCTGGCTCTGCTCGGCCCTGTGCAAGCTCTCGCCGTTTGTCCGCAACGCCCTCCTGGGCCTGATGCGCAT
CACCTCCGTCATCAGCCTCCACCATGCCGACATCATCTCGCCGTGTGCCGACTTCTTCAATCCCGGCTGRGAGGTGRAGA
TCGGCACCTGCCAGGGCAGCATCGAGCACCGCAACATCTTCCGCCGCAAGGTCGACCCCGTCGTCAACGGCATCACGGAG
ATGCAAAAGTTCGCGCCCGTCAAGGAGATCAAGTCGCAGCGGGCCACCGTCACCATGCTGTCGCACGTCTGGTACGCCAA
GGACATCAAGACCGCCCTGCTGGGCCGCCGAGATCATCATCAAGCAGTGGAAGTTCGACGACTACCATCTCGACATCTAGG
GCGGGATCGAGAAGGCCCGGACCTAGTGCAGCGAGTGGCGAGGAGATCATCGCCTGCAAGGGCGTCGGCGGCCGCGTGAGE
CTCCGCGGCAGCGCCGACCCCATGAAGGTCCTCGAAAACACCTGGCTCTTCCTCAACTCCTCCCTCTCCGAAGGGCTCCC
GCTCGCCCTCGGCGAAGCGGCCCTCACCGGCGCGCCCGTCGTCTGCACCGACGTCGGTGCCTCCCTGCGCGTCCTCAGCG
ACCCGGACGACTTCTCCCGCTTCAGCGCGGTCGTCGCCCCCAACGACGCCCTCGCGCTCGCCCGCGCCCAGATCACCATG
CTCGCCCTCGCTCGGGGAATGGGCCCAGTACGCCGACGACACCGAGCCCGCCCCCGTCCTCACCTCCTCGCCCACCCCGRA
CGACGTCGCCAAGATCACCCGCCGCATGTACGAGAAGGCCGAGCACCGCCGCAAACTCGGCATGATGACCCGCAACATCG
TCCAGAAGTCCTTCTCCGGCGACCGCTACCTGCGCGAACACGAGCAGATGCTCTGGATCGGCAAGGCCGTCAAGACCATG
GCCGTCCGCGCCGCCGCCGGCGCCCCCGGCACCGCCCTCGGGGACCCCATCGACATCGCCGACGGCCCTCCAGGTCGGAGA
CCGCATCGAGGAAGAAGTGATCAGCATGGGGCAGTCCGGCGTGCGACTCCTGGCGCTCGTCCGGGGGCTCGGGCATGTGCA
GCGTCTACTCCACCATCTGGGGGTACGCCCATGCTCCCGCTGACGCGGCCCGCATCCATCCGCTCCTCCTTCAGTAACTTG
TCCACCGCGACCGACTCGGACTCCTTCATGGGCCTGCCGAGCAACGCATCCCTGCCTGTCTTCGCGCCGCGGCAGACCCT
CTCATTCGATGCGGGCGGGGCCGTGACGCCCACGGGTCGGCTGTCCCCGTCAGGCAGGCTGTCGCCGGCRTTTGGGCGGE
ACCGACACTCGCACGCGCGGTCCATCTCCACGCTGGGCCGCGAGCAGCTGCGTGGTTTGCAGCGTGAGGAGCCTCATCCG
TAGCGCAACTCGGATGTCAGTCTGCATATGCGCGAGGAGTTCCTGCAGTCGAGTATCTTCAAGTCTATCGACGGTAATGC
GGGGGGGAAATCCTGA
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Fig. 76
PUTATIVE AMINO ACID SEQUENGE OF Penicillium chrysogenum AgsB (Genbank No. Pcl6g06130)

MKWSLASGLVSLEVTTVTAWPYDEAYLDYNINTNKTATRPADYWGTWPGHEGKYFPSPDNWRFPFYSMFLDRFVNGDPTN
DNANGTTFEHDIEHR IRHGGDYAGLYDTLDYLQGMGIKGIY I TGTSLLNMPRTSDGYGYVDTTLLDAHFGT IQAWRDAIT
ETHKRGMYVLFDNTJATMADL IGFEGHLNKSTPFSEKEWPALWKSERRYRDFDIKEGHYNASCDYPRFWYEDGYPYNESQ
TAGLVGCYDSDFDQYGDIEAFGYVWPDWKROLAKFASYGDRLREWNPSYRERLIRHSCMI IHSFDIDGFRYDKATGATVDA
LGDMSAAYRECAREVGKENFFITGE] TGGNDFGTIYLGRGRORNQYPENSAYTMNLTNTSSAQYFLREAGHEAIDEAAFH
YSTYRALTRFLGMDGQLTAGFDAPVDWVEGWDYNVKTNDL INANTGVFDPRHMFGATNQDVFRWPATANGTHROLLGTFV
GTLLLPGIPLLLWGEEQNFY ILDASAENY I YGROAMSPATAWMTHGCFOLDSSQYYKWP I TAGREGCHD I TYSYDHRDPS
HPYRNYMRHMFOMREHYPYLNDGYSLGSL TKQTEWVHYPGSNETATETGMWSYYRDVNAVLGEDLALNPOSIPVHLVYTN
LNDTHTYNFDCKSKNPNKTLTAPFDAGTTVKNLFYPYDEI TLVEGAGKLGLNGSKEMNGCTESMEMKAYEFRAYVPKNKH
KSARPMITKFTPGHDFPLRSTVAPDLPEDVIVELYF SEEMNCOLYTDATITFNSSTEKGQYPTIDPKTYNCTTIPPLLASN
HTAETPSYWKWTANLTGYYNGYVHKLTYNNATNTDKSDS TNAIDHFLFRVGOFDNPMVF I TANYSSSLLHRRENGDLF IQH
HAAGADKYRYSTNWGSSFSDWRDYKGGNDT IDKLPHSGTKDGEWDGEHVRVEYWSRLTGSSDYVOQQGDLDWNHPVTRRFP
HAFFNGPYNQYGYDAGLDNRIRLDTRTGVWSYHF TSEWPAVGOLNTWG INPDGKPDATWVLGDIDNDTILDRSPPSSLSA
TVINITAAPAKGYLSHKLYFDDGTLHFWLDPYGPOSTQIVMF ILFWEIPF ITAVGOVY TEMKSFYKVKFNEVGVTEKGNI
PLATWNKIKPSRRDOSSNPLMRLANKSGFMOSTSALGGALASGKRRMVLIATHEYDIEDWATKIKI GGLGVMAQLMGKTL
GHODL TWVYPCVGGYDYPYDOVAEPMTVT TLGSPYQVQVOYHVLANITYVLLDAPYFROGSKTEPYPARMDDLDSAVYYS
AUNGCTAEATKRFPIDTYHINDYHGSLAPLYLUPRTIPAGLSLHNAEF QGLWPMRT IKEKQEVOSVENLEED IVRRYVQF
GEVFNLLHAGASYLRVHOAGFGAVGY SKKYGKRSYARYP IFWGLHKYGNLPNPDPSOVGEWTKEPTKEED I TVDPTYEAG
RGELKRGAGEWAGLDQNPDADLLVFVGRWSHOKGYDL TADALPAVIEARPNVALIGIGPVIDLYGKFAALKLDHMMKVYP
GRVFSKPEFTALPPFIFSGAEFALIFSRDEPFGLVAVEFGRKGALGIGARVGGL GOMPGWWYNVESVSTSHLLIQFKLAL
EAALNSKTSVRAMMRARSAKQRFPVAGHVEDLEILONTATQVHIKEASKTHSTNSTRPGTSSGFSTASAANSPSMNGLGS
PLPSPGINSPFTHSRESSYSFNQMNSLGTGKKVSYSADPDOEETEKPKSGLSRSLSLGYRSGPGHAGRRRRAAEGG IPES
DENGATDVDENSDEEAARNAFDDDEY TLTPAGVEAGRRAGAAGRDRAGNLPSPSRRPSQDSLAGPRFMYPLESPRSPGTPP
AVDSLLLPPGPFAESNRLSSASYLSLDSYVGNKTDYKLOGKVDPFFTDOTGEYYRIFDKKLDOVLNGSNSESQLCIEEFLIK
SEQEWFDRFRNARLGRNKSPTPSIRHSSRNTATPDTHFYNDDLASNVNSDEDNHLQDDEFLLGKDYVPPTGLKKWMQVKI
GDWPIYSMFLALGOI TAANSYQITLLTGEVGOTAEKLYGIATTYATASHCWWLVYRYFKSVVCLSTPWFLYATAFLLIGS
AHWEGDSFTRGWIGNVGTGFYAAASASGSIFFASNFGDEGGAPVKTWIFRACYIGGIQQAYVIALWYWGSTMTKASSEGL
LNPETHNIANSWKMSATICYPICIFLCIVGYLLAMGLPNYYROKPGKYPSFYKSLFRREKIVTWNF IAVILGNFFLSAPYGRN
WOFLWTSTHTHAWGIVILCIVFFGFVWCIFLFVVSRFSKRHSWFLPYFACGLGAPRF IO IWHAVSGIGYYLPWAGGYTSG
ALVSRSLWLWLGYVLDSIQGLGFGIILLOTLTRVHMGF AL TASQVIGS TATICARAFGPNNVGPGP I SPDMTQGAHSLANG
WFWYALFCAQLLVCAGFLLFFRKEQLAKP



Fig. 77

BASE SEGUENCE OF NUCLEIC ACID MCLECULE OF Penioilium chrvsogenum agsB  {Genbank No. Pel6g06130)

ATGAAGTGGTCACTCBOTAGCAGELTAETCTCACTTCTTETGACEACCOTOAGABCTTGBCOLTACRATBAGGOCTARGT
GRATTATAAGATAAACACAAATAABACBGCCACCAACGCAACABATTACTRGRGAACATRASCTRATCACBABGESAMAY
ATTTOCCOTOCCCaEATAAGT RGEEETTGCLATTCTATTETATGTTCTTARATCACTTOGTRAATGGTGACCCTACCAAT
GAGAATGUAAACGE | ACCAGCT TUGAGEATEATAT 1 GAACATUGUAT ICOCOATGHIGGCHAT GTGRETERICTTEITBA
CACACTOBATTATCTCLAABBAATORGAATCAAGET TTRICTCATCCOAATTOTC T AATEGOAABAAAATATATGLTCAL
ARTGTCCAGGETATETATATCACGEGAAGCTCLTTECTRAACATACCATEBALTTCAGACRAATATGEABTTGTRGATAC
AACGCTTCTTRACGCCCATTTTGGCACAATTCAAGLTTGEUGAGACECCATCACCIAAATACACAAGCGCEEGATHTACE
TCTTGTTCHACAATACCATTGORACRTAAGTTUTCTCTETATGUATARTEAATABAGUAGASCTAACCTARTTHTATAGA
ATGGCTOACTTRATTERATTTRAAGGLCATCTCAACAAATCRACCLCATTCTCAGABAABBAATBACCABDAGTATRGAA
GAGTGAACGCCEATACAGABACTTCAACATTAAAGAAGGTCAGTACAATGOGARCTGTBACTACCOTCGATTOTAGTACE
AAGAGGEATAGCCOGTGAATGAATCACAGACCOLAGGT TTOUTTGGATGTTATGACAGCOACTTCOAGCABTATOLTGAT
ATTGAGGCTTTCGATRTTTRELCCEATTORAAGCGACAACTGACAAAGTTCGCCTCORTOCAGBATCATCTACETAAATE
GAAGCCOAGTBTOCOCAAAABGTTRATCCRACACTCOTETATEATCATTCATTCTTITCRACATCOATEGTTTCCRCTATE
ATAAGGCCACGCAAGCTACTGTGGATGOCOTTGGEREACATATCCGLTGOCTACAGAGAATGUGUGL GCGAGGTCEGRAAG
QARAACTICTT ATCACTRECOARATCACGURTGRARATOALTTTEETACTATTTACCTCOUAAGUERATABACABARGAA
COAATACCOTRAGAACTCRACOATCACAATRAACTTRAGAAACACRTGOTOTRGCCARTACTTOTTACGRRAABDRG GGG
ATAAAGCCATTEATAGTGCEACOTTOCACTACTOGACCTATOGTGCATTRACTCRATTCOTCAGOATRBACGGACAACTE
ACHBCAGBCTTTGACBLGCETOTTEACTGAET TOAGGECTABEACTACATEETHAMAACRARTGACTTGATCAATSCCAA
TACCGOCATOTTCOACECTCBAGACATETTTERTGCEACTAATCAAGAGETCTTCCRETREECABCBAT TALGAACRACA
COCATCBACAGTTACTCRGTACTTTTGIBGATACATTGCTGLTCCCCRRAATCCERCTTCTLCTTTGRGGAGAAGAGTASG
AATTTCTATATCTTGGATGCCAGCGCGRAGAACTACATTTACGBGCGACAGECTATGTORCOTGCAACTEOGTGEATGAC
GOATGGCTRGTTCCAATTGRACTCCTCCCAGTACTAGAAGTGBCCCATCACRGOCRRTARRBABGELTATCATRACATAL
GABTTTCTTAGGACCALCUCBACCCCTCUOACCOTETCCEAATETTATRAGGCATATAT TCCAGATRCEUGAGCACTAC
CCOAGTTCTCAATGACGRETACTCOCTTRGCAGCT TRACAAAGCAAALCGAGTGGET TCACTACCCTGAT YOCAATAAAAG
GELCACORAGACCOUARIGTBATLTATY TACCRARATEVCAACGOCRICOTBCAAGAABAT TIGGCLTTARATECT BACA
GOATTGOAGTCT GGG TTATTTACACAAACETCAATHACACAATBACATARAALT TCGACTRAAGT CEAAGRATCO BAAG
AABACACTBAGAGOGCCATITEATECTBGOACCACTGTCAABAAGCTTTTCTAGCCGTACBATGAAATCACACTEGTAGA
AGBAGCTCAAAAGCTTBGCTTGAATHGATCRAAGGAGATEAATGECTGTACGBAAAGCATBEAGAT GAARGCATACGAGT
TODBCACATACETCOUTAAMAAATAAGCACARGTGABLTCOACOCATOATCACCAAATTCACTCOGGGECATEATTTCCCA
CTAGGCTCTACCRTGELG0CCEACETTOCORARGATGTGACARTTEAACTTTACTICTORBAAGAAATGARCTETRACTT
GGTGACTOATRCAATTAGCTTORATTCATOCACABAAAAGGRGUAGGTCCCAAGUATAGACCCCAAGACTRTTAATTGTA
CAACCATCCCTCCCTTRCTLCAATCAAATTRRACTECTRAGATACCAAGCAT TTAGAAGTRRACAGCAAACCTBACTREA
GTTTATAACGGAGTTCACAAGTTRACTATCAACAACGCAACCAACACCHACAAAAGCRATTLTACCAACBOTATTGATCA
CTTCCTCTTCGETATCRGTCAGTTCHATAACCOTATGGTAT TCATCACTAGCAACTAGTRBAGCAGTCTACTOCATAGAA
GABAAMATGGUGALC T T TATCUAGUACCACBOCECTGE T SCAGACARATADCEL TAT TR TADCAACTGOEBATOGICA
TTOTCTRACTGEAGAGACTACAAAGETRBAAATOATACTATTRACAAGCTCOCATORTLRRRAACCAAGRATLARGAGTE
GEATGGTOAGCATGTACGTETCGAATACTGGAGTCACTTGALCEGAAGCAGCOATTACSTRCAGCAAGGTRACCTTRACT
GOAATGACCCAGTGACAGGACGGTTCLOCCATEOTTTLTTCAACOGACCETATAATUAATATROATACGATECGOR0CTA
GATAAGAGAATCCBGLTCOACACBABAACCEERETCTGETLOTACCATTTCACCTUCGAATEGCCTGCAB TOGAACAGCT
CAACATCTGGREAATTAATCCAGACEEBAAGOCCBATCAAACTTGEGTTTTGGGAGATATOOACAATGACACAATOCTEE
ACCGAAGTCCTCCOTOTICTOTGAGCGLGACTGTGATCAATATCALYGOAGCROCGRETAAAGGCTACCTOTCCCACAAS
GTATACTTCBACGATRRAAGT CTECATITCTRRCTTGATCORATTCEACCCCAGTCOARACABATTGTCATRTTCATTCT
ATTCTGEATCATAGCATTCATCACTECCOTGABATETATATATATCTTICATEAAGTCATICTACAAGETCAAGTTCAAGE
AGGTCEETGTGACTGAGAAACARAACATCOCCLTORCAATI TGGAACAAGATARAGECCTOLCATABGGATCAATICTCE
ARCCCACTCATGCGETTGGCCAACAARTCTGRCTTCATGCAAAGCACCAGTGCLCTALRCBEGEOCCTTATATCTAGCAA
GCRCOBCATGATTCTANTCRCCACTATRGAGTACGACATTRAGGATTGRGCTATCAARATCAAGATCGATRATCTCGATE
TCATGGCTCAACTCATGRGTAAGACCCTAGGTCAGCAAGACCTAATCTGGAT CGTTCCATRCET TCGAGRTATCEACTALC
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Fig. 78
CCTGTGGACCAGGTCGCGGAGCCTATGACAGTCACTATTCTAGGCAGCCCCTACCAGGTTCAAGTGCAGTAGCACGTCTT
GAATAATATCACCTATGTAGTGCTCGATGCTGCAGTGTTCCGTCAACAGTCGAAGACCGAAGCGTACGCTGCTCGCATGG
ATGATCTCGACAGTGCAGTGTACTATTCGGCATGGAACCAGTGTATCGCTGAAGCTATCAAGCGATTCGCAATTGACACT
TAGCAGATCAAGGAGTAGGAGGGTTGTCTCGGGCCTCTTTACTTGCTAGCAAGAAGCATCGCCGCOTGTCTTTCGATTGCA
CAATGCTGAGTTCCAGGGTCTCTGGCCTATGCGCAGCATCAAAGAAAAACAGGAGGTTTGCTCGGTETTTAACGTTGAAG
AAGATATCGTTCGTCGTTACGTGCAATTTGGTGAAGTGTTCAACTTGCTCCACGCCGGTGCAAGCTATCTCCGTGTGCAC
CAGGCAGGATTCGGTGCCGTTGGTGTTTCTAAGAAGTACGGCAAACGGTCTTACGCTCGCTATCCTATCTTGTGGGRTTT
GCATAAGGTTGGCAATCTACCTAACCCTGATCCATCTGACGTCGGTGAATGGACAAAGGAGCCCACCAAAGAGGAAGACA
TCAGTGTGGATGGAAGTTAGGAGGGTGGOCGTEGTGAGCTTAAGAGAGAGGCCCAGBAATGGGCAGGGCTGGAGCAGAAT
CCTGATGCCGACCTGCTTGTGTTCGTTGATCGCTGGTCTATGCAAAAGGGTGTTGATCTTATTGCAGACGCACTGCCTGE
TGTTATCGAAGCTCGACCTAACGTGCAGTTGATCTGTATTGGTCCCGTCATCGATCTCTACGGTAAATTCGGTGCTCTCA
AGCTTGAGCACATGATGAAAGTGTATCCCGGAGGAGTTTTCTCAAAGCGTGAGTTCACTGCACTTCCGGGCTTTATGTTT
TCTGGTGCGGAGTTCGCCTTGATCCCGTCCCGTGACGGAGCCCTTCGGTCTGGTTGCCGTAGAGTTTGGCCGAAAGGGTGE
ATTGGGTATCGGAGCTCGTGTTGGTGGTCTTGGCCAAATGCCAGGCTGGTGGTACAATGTGGAATCAGTCTCGACGTCGE
ATCTCCTCATTCAATTCAAGCTTGCAATTGAGGCTGCCCTCAACTCTAAGACATCCGTCCGTGCCATGATGCGTGCCAGA
TOTGECCARAGAGCATTTGCGTARTTACTGAATGGRGTTRAGRATCTTGAGATCCTACAARATACTACCATCCAGGTTGAGAT
CAAAGAAGCGTCGAAGAGAGATAGTACCAACAGCAGTCGACCTGGCACTTCTTCTGGATTCAGCACTGCGAGTGCGGCTA
TGTCACCTTCCATGAACCAACTAGGTAGCCCACTGCCTTCACCCGGCATAAACTCTCCATTCACGCATTCCAGAGAAAGS
AGCTACTCCTTCAACCAAATGAACAGCCTTGGCACCCAGAAGAAGGTCAGCTACAGCGCAGATCCAGAGCAGGAAGAAAG
GGAGAAACCAAAGTCCGGACTGAGTCGTTCCCTTTCCCTGGETGTCCGCTCAGGCCCCAGTCATGCTGGACGTCGCAGAA
GAGCAGCAGAGGATGGTATCCCAGAGAGCGATGAAAATGGAGCCACTGATGTCGACGAGAACAGCGATGAGGAAGCTGCT
CACAACGCGTTTGACGATGACGAATACAGTCTCACGCCAGCCCAGGTCGAGGCAGGACGACGTGCCCAGGCTGCGCAAAG
GGACCGCGCTCAAAACTTGCCTTCGCCAAGCAGAGGCCCCAGTCAAGATTCTTTACAACCCAGGTTCATGGTTCCTTTRG
AAAGCCCGAGGAGTCCGGGAACCCCCCCGGCCGTAGACAGCCTCCTTCTCCCTCCCCAGCCATTTGCCGAGTCCAACCGT
CTCAGCAGCGCATCCGTTCTCTCTCTGGATTGCGTCAGTCGGAAACAAGACTGACTACAAGCTACAAAAGGTTGATCCTTT
CTTCAGGGATCAGAGTGGCGAGTACTAGAGGATATTTGAGAAGAAGTTGGATGTCCTCAACGRATCCAAGTCTGAGTCRG
AGCTCTGTATCGAAGAGTTGTTGATTAAGAGGGAAGAAGAGTGGTTCGACAGGTTCCGTAATGCCAGACTGGGTCGCAAC
AAGTCTCCCACTCOGTCAATTOGCCATTCATCGAGAAAGACCGCCACCCCAGACACAATGTTCTACAATGATGACTTCGE
CTCCAACGTGAACAGCGACGAAGATAACCATCTCCAAGATGATGAGTTCCTTCTCGGAAAGGACTATGTCCCTCCCACTG
GGCTTAAGAAATGGATGCAGGTCAAAATTGGAGACTGGCCGATCTACTCCATGTTCCTTGCTCTGEGGCAGATGATTGCC
GCAAACTCCTACCAGATGAGTGTACTCACAGGTGAAGTTGATCAGACTGCGGAGAAGTTGTATGGAATTGCGAGAACATA
TGCCATTACATCCATATGCTGRTAACTCATGTACGGATACTTCAAGTCTGTCAGTCTACCTTTCTACCGCATGGTTCCTGT
ACGCTACTGCTTTGCTCTTGATTGGATCTGCTCAGT GGGAAGGAGATTCCTTCACGCGGAGATGGATCCAGAATGTOGRE
ACCGGTTTCTATGCCGCGGCCTCCGRCCAGTGGATCCATTTTCTTCAGTTCAAACTTTGGTGACGAGGGTGGTGCTCCAGT
TAAAACCTGGATTTTCCGCGCCTATGTTATTGAAGGTATTCAACAGGCATACGTTATTGCCCTCTGGTACTGGGGTTCCA
CCATGACCAAAGCTTCGTCAGAGGGTCTCTTGAACGCTGAGACCAACATTGCCAACAGCTGGAAAATGAGGTAAATACAG
CTGCCCACGTATGTCCTGAATTGTTITTTTAGTGAGAGATTCCAGTGCAATCTGTTACCCCATCTGCATCGTTCCTGTGTA
TTGTGGGTGTTTTGTTGGCTATGGGAGTTCCGAAGTACTACCGCCAAAAGCCAGGCAAGGTGCCATCCTTCTACAAGTCE
CTTTTCCGGAGAAAGATCGTCACTTGGAACTTCATCGCCGTCATCCTGCAGAACTTCTTCCTCAGTGCAGCATAGGGTCG
GAACTGGAGGTGTAAGTGGAATTCTCGCGATTGCAATTTTTACATAGCGACGAATACTAAGATCCCCCGTGCGAGTGGTAT
GGAGCTGCATAGACAGGCAGGCATGGCAGATGGTGATCCTCTGCATCGTCTTCTTICGGCTTCGTCTGGTGCATGTTCCTC
TTTGTCGTTAGCAGATTCTCAAAGCGACACAGTTGGTTCCTTCCCGTCTTCGCCTGCGRCCTGGGCGCACCCCGUTTCAT
CCAAATCTGGTGEGCTGTGTCCGGCATCGGGTACTACCTGCCCTGGGCCGGAGGGTACAGATCCGGCGCGCTCGTGTCTE
GCAGTTTGTGGCTGTGGCTGGGCGTGTTGGATTCCATCCAAGGTCTTGGATTCGGTATCATCCTTCTGCAGACTCTCACT
GGAGTCCAGATGTGTTTGGGTGTGATTGCATGTCAGGTGATAGGTTGCATTGCGACTATCTGCGCCCGAGCTTTCGGTCE
GAACAATGTGGGACCTGGCCCAATCTCTCCTGACATGACCCAGGGCGCCCATTCOTTGGCTAATGGCTGGTTCTGGGTGG
CTTTGTTCTGTCAGTTGTTGGTCTGGTATGTTGATCTTTGCTTGTCTTGCTTGGTGGAATGCTCGCTAACGGTTTATCTGE
AGTGCCGGGTTCTTGCTGTTCTTCCGTAAGGAACAACTCGCCAAACCATAA
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Fig. 79
PUTATIVE AMINO AGID SEQUENGE OF Penicillium chrysogenum Uge3  {Genbank No. Pc20g06140)

MIEPTSFSSSRSGSPARSDANSPYHSPIAVDTPSTEAGDPFDNLHDLLRRLPLASHILVTGGLGF [GSHTTLELLKANYN
VIVIDNLSNAFEMVVGRISLLAKKHHEENGTKMPSLRLHAHDYRDTEALQSLLEEYQLPSRWATPKSRIAGV IHFARYKA
YEESIRKPLKYYSNNYSGLVDFATTLGDFGIKTFIFSSSATVYGSLATSGLPLKEELCYHKEELYTDHEGSQQF IGPGCT
GITNPYGRTRWMCET ILADLAASDPEWT IVALRYFNPVGCDSSGLLGEDPROUAPTNLLPVYVKVITGQYSELSHFGTDWE
TEDGTAYRDF ITHVSDLARGHIAALSSANEGKL TENFRTFNLGTGKGNSYMDYVSTMESYTEKHIPRRAAPRREGDVGACY
AVVDRSTEELGWKTEKSLKDAGRDICNFLDISGLSS

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Penicillium chrysogenum uged (Genbank No. Pc20g06140)

ATGATTGAGCCAACATCATTTTCCTCTTCAAGGTCGBGCAGCCCTCAAAGGTCCGATGCGAACAGTCCTRTGCACTCTCE
TATCGCTATGGACACACCGTCAACAGAGGCTGBAGACCCATTCGACAATCTCCATGACTTGTTGCACAGACTCEETTTEE
AGAGTCACATTCTTGTCACTGGCGGCCTCGGTTTCATTGGTAGTCACACCACGGTTGAGTTGCTCAAGGCAAACTATAAG
GTCATTGTGATCGACAATCTCAGCAATGCATTCGAGAATGTTGTCGGCCGTATCAGTCTCT TGGCCAAARAGCATCACGA
GGAGAACGGCACGAAGATGCCATCTCTGCGGTTGCATGCACATGACTATCRBCGACACCGAAGCTCTTCAATCACTGLTGE
AAGAATACCAGCTTCCATCCCAGTGGGGAACTLCCAAATCRAGAATCGCCRBAGTCATCCAGTTTGCAGCTTATARAGCE
GTGGAGGAGAGCATTCGGAAGCCACTGAAATATTAGTCTAAGAATGTCAGCGGGLTGGTCGACTTTGOCAGAACACTTGG
TGAGTTCGGCATCAAGACCTTCATCTTCTCGTCTTCCGCCACAGTATACGGGTCCCTCGCAACCGTCGGGTCTTCCATTGA
AAGAGGAACTGTGTGTTCACAAGGAAGAGTTGTACACAGACCATGAAGGCTCACAGCAATTCATCCAACCTGGATGCACE
GGAATCACCAACCCGTACGGACGCACGAAATGGATGTGTGAAACCATCCTAGCTGACCTCGCCGCATCAGAGCCCRAATG
GACCATTGTTGCACTCCGCTATTTCAAGCCGGTTGGCTGTGATTCTTCCGGTCTTTTGGGCGAAGACCCAAGACAGGCAC
CAACAAAGCTGCTTCOCGTCOTTGTCAAAGTCATTACCGGCCAGTATTCAGAACTTTCGATGTTTGGGACAGATTGGGAA
ACGGAAGATGGCACTGCCGTCCGTGACTTCATCCACGTTAGTGATCTGGCTCATGRACATATTGCCGCGCTTAGTTCGGE
CAACGAGGGCAAGCTGACAGAGAATTTCCGCACATTCAACGTOGGAACTGGAAAAGGGAATTCGGTGATGGATGTGGTCA
GCAGTATGGAGTCTGTTACTGAGAAGCACATTCCTAGGCGTGCCGCACCACGTCGOGAAGGTGACGTTGBAGCCTRCRTT
GCGGTAGTCGATCGGTCGACGGAAGAGGTTCAGTGGAAGACAGAAAAGAGCTTAAAGGATGCTTGCCGRGACATCTGCAA
CTTCTTGGATATCAGTGGGCTGTGTTCGTAG



Fig. 80
PUTATIVE AMINO ACID SEQUENGCE OF Penicillium chrysogenum Sph3 {Genbank No. Pc20g06130)

HSDSEKHYSKRTCLKSKRSRF [LATVAL IV JAAYVPSVYVTTLRKNSHAPKAKVEVPLY IYPAPEAWAPLENY [STHPN
VNFTVWINPGNGPGPDSLPDGNYTRE I PKLTAYDNYRVLGYVHTSYGKRNESAVRED TQTYADWP TNSSNPNLAYVRGIFF
DETPAQYDAQTLTYLQGLTDFAKNLKGLGPDOFVYHNPGA I PDSRYLATADSTVVFEAAYSTFOEREGAKL FENTADSNR
TQLGATVHSYPESVEGKHLRGLYKOYRKVAEEYYITHLSTOYYSSFGAKUTEFVDLNAA

BASE SEQUENGE OF NUGLEIC ACID MOLECULE OF Peniciium chrysogenum spn3 {Benbank No. Pc20g06130)

ATGATTGCTGCCCCAGTCTBGECTT TAAAGGTCOGT TGCTACTACGCCTTTATAACATGCGACACTGCCCOLAACATTTG
GCCTGABAAGACGCOGACTETCATCACCTATCACCCICCABICTCGACTOLT TR YABTACTCCTADTARTTLTGL 166AG
TGAGTTCOAGCACGG ICGCTACTTOTACACACTCTTTCACTRCCTCTITGICCTCTACCCCTGTTACCART TCGCCTAGE
AGGAGCACTACTTCTGTAACATCAACCTTCRTTACTTTTACCTCGTCGBATTCAATCTCGTCCRAGTCTRTTTCAGAGTE
CBTAATGRTCACTATCCCATCTAETACCTCCABCGTCOCTAGCCAGABTARAACATTGTCTGTTTCATCCABCTCATLLE
GTATTCCCAGCAGCCTBATCTOTTOGTCAGTCATTTCTICTTCGGCTATTTCGACGTGOAGCTATTTCCASAABTGOTTCT
GTGAGTAGTCCTAGAATGTGATGOACAGCTATCTCAATOTCGGOTTCTCCCTCTRCCACCTCGCTCAACCASBOTACTGT
TGCAGCTGACATTCTTGTCATTGCTAGAGATGCTGCCBCTGCAGETATEACCABCTCTOGOCTLAATGBATACGETATCG
CATTTACCACTCTRCTTIGTTCCOTOTGCTGOTGTTGOTOTTCCOGACCTCAATGGCACCGCTGRAGBAAACTTTGGTGGT
ATTGRTCETTGCCTCTGAAGTCAGCTATGAGTATGGTOGTGACGTGOERTTCCAGAGTGCCCTRACCACERATOAGTGGAA
CCAGCTATATGCTTATCAGCTTGAATACGRTGTCOGCATGGTCCAATATRATATCTACCCRGETCOCAARTTCGETACAT
CTECTCICRGTGGATATTGTGATGACGECATCGAGCAGCTTRTCTCATTCACTRATATTAGCGATTYCCOCACATELTRGE
TTAAAGAGTGGTGCAGGTGTCAGCACCAGTGOTCTRIGGCACTATCOCGCRACTATCAGTAACACCACCTLTACCAAGCA
AATCGCCTCGTTTGECCCUACTACAGGRT TCACTALTGAGAGCGCTGCTGETATGATCAACAACTTCRATGGCCETCAGE
AGATGGCCTTCTTCATTGGTTTCGACACTAATTGGAGTGCTACATCCAGCTACCTGCAGCACGOATGGATCACCTHGATC
ACCGGCGGTCTGTACGCCGGGTACCECCRTGTCAACCTRAACACCCAGATTGRTGACATGTTCOTCGAGACTEAMATTTA
CTCBGCCGOTGGTEAAAAGTTCOGTATCLOLGCOCAGBATATGATCAATATTGCCAGTTGGACOGATGABATCAACGECA
AGATGCOCGCCGGCAGTTCTTACTTTGTCGAGGBTCGACOATAACGOTAATGGAAACATCGAGAACTCTTOTGATACATCG
GATGCTAGCTGEGATTCTTRLEGATCTRCTATTGAATATRALTCBCOTCUTGACACTRAGCCUBAATREATOAAACCELT
TGOTACTGGCACTGACCTOTGECCOGCLELCCCTACTAOTTATGACTGGACTAATACTTGCACTGOCATGGATGAACTCC
TGACCTGETGEACCACCBANABCAACCTCAACARGTTCBRTCATGTTTGCCACACCTTCTCACACRAGGAGCAGAATAAT
GCTAGCTACAGCGATRTCTACAAGGAGATCAGTTTCAACCAGGCTTAGCTAAAAGCCGTCAGTATOBATAAGGCCACCAA
GTTCACTTCOAAGBATATCATTCCTCOTAGCATTACCHGBTCTGCACAATGACBATACCCTTCECEOCTRITGRGARAACE
GCATCACTAACTGTGTGEGCHACAACACCLOOLCTGCTCTTLTGAACAAGRAGAATOACATGTGBLCTCTCTTCAGAALT
ATTROCGCCAACAATTTCRACBGOATGCABATCAACCCTOBUTGRALCACTCRCATCTACTATAAGTRCBACACTCCTED
GTGTACGGTTGCAGAATGRATCACOACGTCTGCTRGTGOCGATACCTTOCAGBACGTCCTCGCCATTGAGAABGOTGAGA
COATGCGOCATOTATTCGRCCTOTACCATEATGATTATATGTTCOACCAGGCCAAGCTGCRCAACATTGATGTTACCGCA
ATTAGCATCAAGGGTGTGTCTGAGAAGTACTCCATTATGCAAGCTTGGGTGGAGGTCCAGGTCLAGEARTTCETCCAGECT
GBLTGAATGGCCCATCATCACADTCAGAGAGCAGBAGGTAGGATGAACCCCATCTAACATGTTACAACRCCTCATTCATT
CGUTAACTCGTCATAGATGTCOGCTTCCTTCOTTGOCCGTTTCAACCOTGACRAGTGCGGCTACTOTCTGAGOTACGCCA
CTAGCAACCAGAAGATCACCGOTATCACTATCTOTBCCACTOROAATACCTGCACTEAACCCATTLOGRTEACCTTLGCA
GTTGGTCCTACCAGCACCCARBGCTTCGCCACTGAGCAGCTAGETGOTOACCCACTRACCATCTAGRTTAAGCTCACTGS
ATGGGCTGTCACATTCACTCTCTCCACTCOCATTITTOOTTTAA
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Fig. 81
PUTATIVE AMINO ACID SEQUENCE OF Penicillium chrysogenum Egad (Genbank No. Pc20g06110)

MGEPSSKAGWWAWSTREKVLIFGTVALVITALGYGLGYGLGISAKNGGDDDNDNNNEGTGINT TTPTNTTVRIGPPVEAK
WQIILKSEDEPISTSVNAPIYDIDLFDNNKTF I SNLQKMDRKVICYFSAGSFENWRDDAGDFNDADKGDDLDGWPGEKWL
NVKSTNVRKIHRQTRLDIAVEKGCDGYDPDNIDGYDNANGLDLTKAEATDYVNRLAAQSHSRGLSIGLKNGAGIIDSVIDN
MOWCYNEGCAEFDECDTYAPF IEADKPYFHIEYPKGGNTNNDKSVSASQAKSACTANSSGNFSTV IKNMDLDNWVEYCP

BASE SEQUENGE OF NUCLEIG ACID MOLEGULE OF Penicillium chrysogenum ega3 {Genbank No. Pc20g06110)

ATGGGTGAACCATCATCCAAGGCGGACTGGTGGACTTGOTCBACCAGGAAGAAGGTTCTTATCTTCGBAACCGTCGCCCT
TETCATGATTGCTCTAGGTGTCGBACTAGBTGTCGGACTGGGEATTAGCGUCAAGAATGGCGBAGACGACGATAACGATA
ATAACAACGAGGGCACCGGTTCTAATACAACAACACCAACCAACACAAGCGTGAGATGGCAGCCACCTGTTGGCGCCAAG
TGGCAGATCATCETGAAGTCCGAGGACGAACCGATATCCACCTCAGTGAACGCACCAATCTACGACATCGATCTTTTCGA
CAAGAACAAGACCTTCATTTCAAATCTGCAGAAAATGRATCGCAAAGTBATCTGCTACTTCTCTGCCAGCTCATTCGAGA
ACTGGCGCGATGACGCCGECGATTTCAACGACGCABATAAGGGCAGACGATCTCGACGGATGACCCGGACEAGAAATGGTTE
AACGTCAAGTCCACAAACGTGCGCAAAATCATGCABACGGGTCTCOATATTGCCGTAGAGAAGGRCTGCGACRGCGTCGA
COCTGATAACATCOACGGGTACGATAACGCBAACGRGCTGRATCTCACTAAGGCTGAGGCTATCGACTACGTGAACTGGE
TTGCTGCCCAGTGCCACAGCCGTGETCTCTCAATTRRACTGAAGAATGGCGOTGGCATTATCGACTCTATCATTGATAAG
ATGCABTGGTGTGTCAATGAGCAGTGCGCTGAGTTCGATGAGTGTGATACCTATGOGCUCTTCATCGAAGCGLAGAAGLE
TGTCTTCCATATCGAGTACCCCAAGGGTGETAATACGAACAATGACAAATCTGTGTCGRCCAGCCAGGCGAMATCCGETT
GTACGGCCAACAGCTCTGGCAACTTCTCAACTGTCATCAAAAACATGGACTTGGATAACTGGGTTGAATACTGCCCGTGA

Fig. 82
PUTATIVE AMINO ACID SEQUENCE OF Penicillium chrysogenum Agdd  (Genbank No. Pc20g06090)

MIAAPYWALKYGCYYAF [TCDTAPGVWPEKTPTYITYHPPYSTPSSTPTSSAGVSSTTYATSTHSF TSSLSSTPVTSEPS
TSTTSVTSTFVTFTSSGSISSOSVEESVIVIVPSGTSEYPTASGTLSVESSSSAIPSELVESSVVISSAVSTAPVETSAS
VITPRMSSTAISISASPSATSLNHATVAADILVIARDAAAAGVASSGLNGYGIPFTTLLYPSAGYALPDLNGTAGGNEGG
IVVASEVSYEYGGDVGFQSALTTDQWNGLYAYQLEYGVREVGYDVYPGPKFGTSALGGCCDDGIEQLVEFTDISDFPTSG
LKTGAGYSTSGLWHYPATISNTTSTKOQIASFGPTTGFTTESAAGY INNFDGROOMAFFIGFDTNWSATSSYLOHAWITWI
TRGLYAGYRRVNLNTGIDDMFLETEIYSPAGENFRIRAGDMINIASWTDE INAKMPAGSSYFVEVGHNGNGNIENSSDTS
DAGWDSCGSATEYDSPPDTEPEWMKPLGTGTDLWPAAPTAYDWTNTCTAMDELLTWWT TESNLNKF GHYSHTF SHEEQNN
ATYSOVYKE ! SFNGAWLKAVGIDKATKFTSNGT IPPATTGLHNGDALRAWWENGI TNCVGDNTRPALLNKENDMWPLEFTT
TAANNFDGMOINPRWATRIYYNCDTPACTVAEWIATSAGAGTFADLLATEKAETMRHLFGLYHDGYMFHUANLRNIDVTR
ITINGVSEKYSIMQAWVEVQVOEFVRLAEWPTITLTHGEMSASFLARFNROKCGY SLSYATSNGKITAVTVSATGNTETE
PIPVTFRPVGPTSTAGFATEQLGADPLTYWVKLTGSPVIFTLSTRPIFL
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Fig. 83
BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Penicillium chrysogenum agdd {Genbank No. Pc20g06090)

ATGATTGCTGCCCCAGTCTRGRCTTTGAAGGTCGATTACTACTACGCCTTTATAACATGCGACACTGCCCOCAGRGTTTG
GCCTEGAGAAGACGCCGACTGTCATCACCTATCACCCTCCAGTCTCOACTCCTTCTAGTACTCCTACTAGTTCTGETGRAG
TGAGTTCCAGCACGGTCGCTACTTCTACACACTCTITCACTTCOTCTITGTCCTCTACCCCTGTTAGCAGTTCGCCTAGE
AGGAGCAGTACTTCTGTAACATCAAGCTTOGTTACTTTTACCTCGTCGGATTCAATCTCGTCCGACTCTGTTTCAGAGTC
CGTAATCGTCACTGTCCCATCTGGTACCTCCAGCGTCCCTACCCAGAGTGGBACATTGTCTGTTTCATCCAGCTCATCCG
CTATTCCCAGCAGCCTGETCTCTTCGTCAGTCATTITCTTCTTCGGCTATTTCRACTGCACCTGTTTCCAGAAGTGCTTCT
GTGAGTACTCCTAGAATGTCGTCCACAGCTATGTCAATCTCGGCTTCTLCCTCTGCCACGTCGCTCAAGCAGGCTACTGT
TGCAGCTGACATTCTTGTCATTGCTAGAGATGCTGCCGCTGCAGGTGTGGCCAGCTCTGGGCTCAATGGATACGGTATCE
CATTTACGAGTCTGCTTETTCOCTCTGCTEGTGTTGCTCTTCCOGAGCTCAATGGCAGCGCTHGAGGAAACTTTGGTGGT
ATTGTCGTTGCCTCTGAAGTCAGCTATGAGTATGGTGGTGACGTGGGCTTCCAGAGTGCCCTGACCACGGATCAGTGGAA
COAGCTATATGCTTATCAGCTTGAATACGETGTCCGCATGATCCAATATGATATCTACCCGRATCCCAAGTTCGGTACAT
CTGCTCTCGGTGGATGTTGTGATGACGGCATCGAGCAGCTTGTCTCATTCACTGATATTAGCGATTTCCCCACATCTEGE
TTAAAGACTGGTGCAGGTETCAGCACCAGTGGTCTGTGGCACTATCCCACRACTATCAGTAACACCACCTCTAGCAAGCA
AATCGCCTCGTTTGGCCCCACTACAGGRTTCACTAGTGAGAGCGCTGCTGGTGTGATCAACAAGTTCGATGGCCGTCAGE
AGATGGCCTTCTTCATTGGTTTCGACACTAATTGGAGTGCTACATCCAGCTACCTGCAGCACGCATGGATCACCTEEATE
AGCCBCGETCTGTACGCCGEGTACCGCCATETCAACCTGAACACCCAGATTGATGACATGTTCCTCGAGACTGAAATTTA
CTCGCCCROTGBTGAAAMCTTCCGTATCCRCACCCAGBATATGATCAATATTGCCAGTTGBACGGATGAGATCAACGCCA
AGATGCCCGCCRGCAGTTCTTACTITGTCGABGTCGGCCATAACGGTAATGBAAACATCGAGAACTCTTICTGATACATCG
GATGCTGGCTGGGATTCTTGCGGATCTGCTATTIGAATATGACTCGGCTCCTGACACTGAGCCCGAATGGATGAAACGGET
TGGTACTGGCACTGAGCTGTGGCCCACCOOCCCTACTGCTTATGAGTGGACTAATAGTTGCACTGCCATGGATGAAGTCE
TGACCTAGTGGACCACCGAAAGCAACCTCAACAAGTTCBGTCATGTTTCCCACACCTTCTCACACGAGGAGCAGAATAAT
GOTAGCTACAGCGATGTCTACAAGGAGATCAGTTTCAACCAGGCTTGROTAAAAGCCGTCGATATCGATAAGGCCACCAA
GTTCACTTCCAACGGTATGATTCCTCCTGCCATTACGGGTCTGCAGAATRGCRATGCCETTOGCRECTGATRGGAGAAGG
GCATCACTAACTGTGTGEGCGACAACACCCGCGCTGCTCTTCTGAACAAGGAGAATGACATGTGGCCTCTCTTCACAACT
ATTGCCGCCAAGAATTTCGACGGCATGCAGATCAACCCTCGCTGGGCCACTCGCATCTACTATAACTGCGACACTCGTGE
CTGTACCGTTGCAGAATGGATCGCCACCTCTGOTGGTGCCGRTACCTTCCAGGACCTCOTCGOCATTGAGAAGGCTGAGA
CCATGCOOCATCTGTTCGACOTCTACCATGATGGTTATATGTTCCACCAGGCCAACCTGCGCAACATTGATATTACCCCA
ATTAGCATCAACGGTGTGTCTGAGAAGTACTCCATTATGCAAGCTTGGRTGGAGGTCCAGGTCCAGGAGTTEGTCCRGCT
GGCTGAATGGGOCATCATCACACTCACACACCAGGAGGTAGGATGAACCCCATCTAACATGTTACAACGCCTCATTCATT
CGCTAACTCGTCATAGATGTCCGCTTCOTTCGTTGCCCATTTCAAGCGTGACAAGTGCAGCTAGTCTCTGAGCTACGGCA
CTAGGAACCAGAAGATCAGCGCTGTCACTATCTCTGCCACTGGCAATACCTGCACTGAACCCATTCCGGTGACCTTGCCA
GTTGGTCCTAGCAGCACCCAGGGCTTCGOCACTGAGCAGCTAGGTGCTGACCCACTGACCGTCTGEGTTAAGCTCACTGE
ATCCCCTGTCACATTCACTCTCTCCACTCCCATTTTCLTTTAA



Fig. 84
PUTATIVE AMINO ACID SEQUENCE OF Penicillium chrysogenum Gtb3 {(Genbank No. Pc20g068080)

MNGYESLPERPHPLOWDAMKEHWWQEVE TGVLLFIVTTGSLS LTYSGVKSLIKYYKSRPLPDNVESAVEKRLAKL ANREL
NL [DRRPCKGKPVSFGVYLGSFENPPTASQERLLGEWDILVYDPFOTGYAKATSRHERSGVIGRVDFGKFLPPKASALTY
TEKTEELLAIGFNDTAFSGYLLANWEDYLRPTARRKLLET ISSLGLAVYLESEPPHFLKDRKAVESDAVAGLY IRNASIM
PQGEKRDYFQLAELGATIKAFVSESCHMRDFVVNANETVDDNYTYSNATVRRS IQWCGFYSATTWIGPEAALRDADLNVTY
LEPLPAFGRLEKEAE IKKAHD TWRANLNILPSPDTKAGHDILKPIFPAIDALLDSSEYDPKAPDSPTARLRDPPEWVAQVK
SOGSPLS ISMSGMAYNSLGCFPLGSDSNPLAFAEIVQSORRLKSLNLLHPYPTSKIGSIGLLLRGFYDSLDFSGDDEHLA
NTIKDLANWASDDLLHYNLCLDSGLRKSSDLRFWAVFOMEHDGI ETYVSKNAQGLAGTYLHTFLSAKGFPRHVCFEAEAT
FATWSANVSHD TBLPRELIGD IDALSPEERLLLLGHLSLTGSHSELSKY [GTY [RKQLVDAPSFAGLKALNTVEYLEKST
SPEELIRSRINWYMDGGCNYPSLEVCLGLFNQADSYLFDVLRYRREDDLAAITSGLCALLGGGSVDAYYDMMALALFCAA
RRGAFDEIYAEVTDRNPLFNNHTDOAAAFAESFALGSRCEAYFDVAPSYFGKLLSDRFRAYYGDHOPPNWVNGAPQLATS
YAGAQ I DVNPDEGPKTMPGYQRFTFLSVFAIPALIDITLLTMYGRGLYLSAAMSHDEQDSATMALMESLLLSGATGTWIA
COGPYYL ESHAF AAANMFVLIRLIAGIAF TVAGGLIGFVATISGYRGPRAGI IFYLYLIALTIYFSTFASLASFSYPGSTF
LSGRKSTINGIPILFLSPIITAWTGHDSAYYLTVIY IF IGVLLLSLRSVTSKWVTWYQSVRATDDTEIRKWY I SAHGKND
EXYFANMSDPAALKLAREALSKEVLAETTRGIF SKASKDKMYYELARDWESTHFLLDWYCRYADVPRP IPFSSGWNIATK
VALDTLRNSQKGLHLHNAFVHWRASSKEMGCGVLYFVIALLDKWAQLL SGDRMLAFLPAENDANRNMAVGFALAYYL IGAY
LIDTKAGELHDALGSKPPLSYRSAKD IRLVAKOEVQLRREVYWRVLFRFLLWHYWSLALATALIWTFQSNVEGHTIFFSY
VLEAYTRLIWYQVTKIFTGPHALKPLT IGICIGLPYGIALRYSLPONKYSOT IGLGAATWTVATL SHWNAKNGMPNKYDSP
VELGRTFHAFTTPWSDPEWSQQELQTFFESYSLLPSDSRFRLNPGVHPGYE IKSVMLSRREELRIEEAFPCSKNIYNTAL
TSWEKGDIVIELVSPGSLGPGIRALSCSTGNOLKLATAYVGELLDERLD ISANCQY TAETLLHAATELMMGVPHEYASLAG
SIVSGEYTHTMARGLREEANTTTVVRWAKKELLRGLCLGF EPDLHWDKLP TEVRDVLLKRGLGEQCSLENSOREWLQONL
CTFDTODLNVHVARCNLGAATAVSYLDYAHNGTGETALPKEPETSKY ISYIPRKLPMALSLVRSPASY I YHKLGSLVKFF
VVALYADPEFQREFNHYTQTLPTVYRVP IVFLLNMYWVYSK [VONLGLSFFVFHGRKNYKOLWEETKGHT THIKKNRYVIY
OSLEGTFTTFRHHEIDGGFKYYHYSGEHNTEPKEVKSLKYVSTYSSEMLLLVKQEFKDGKVVNEYHYDYQAPTKKGFKLT
KSSNRIPLGRROVSGANHLASYOYNRKGLIESGSYMKDGNL [RFEYHYRKNPRFADELLRAEFVLSHISCTVSHCAPPRR
HPEKVERWIPHSKVTEASFVAGADVYESRWLYDHKFHPTIFTT INGOKMOTPPHIEHDYLGYLAKPKY TSFVHDNPFVYC
DSLOSNILTRALGLTKKRFVYSTSOARSLMWKAWKDRYDFDATTVRWMDDRILRRDKVLSFYWRSRDWGNL TSAKKYMDL
RADATMASADLDDNYSSHTPLAVKLTDLLEFGSGEDSVVNTRSKNFGTDTOKTLHVMAADNGTHPNEGGGYSACRRDIIN
SLSTIKWHMICESANDFGVPKHATEGN [QSLKT IPLWGHMDFLTPTHGLFHNKLDAEVONYTSASEFD IKMNF IPTLTALY
KGARAVHLSKSDIHGATRALVNUNTYFOESRHNTOVWNSEMYKQSWRDLWL TQEMPNT [PSSGWFDTELPTLGSLDIALE
LWYRYLFIFSIPVPEKIPSTFOASHHEVEASYGYVCKIKRNCTLOIWDHATAWRETNLOLESALCKLSPFVRNALLGLER
ITSYLTLHHADI ILFCADFFNPGWEVE[GTCOGT IEHRNTFRRKIDPYVYNG I TDMQKFSPVKETKSERP TVTMLSHVINYA
KDIKTALLAADI 1 INGRKFDEYHLDIYGAIDKAPTYSTECQET IASKGLRGRVTLCGTADPMKVLENTWLFLNSSL SEGL
PLALGEAALTGAPYYGTDVGASLRVLSDPDDF SRFSAVVAPNDALALAKAQTGMLAMLGERSKHSDDASPAPVLTSSPIP
EEVAAITRRMYEKSEHRRKLGMMTRK [VOKSFSGDRYLREHEQMLIWI GKSAKMMASRAAGDP EPADVAAATETGYDEE]
TATPRGYVHSWRSSAQSGISTIYSSASAIPGRGGLHRPASD [ SAMSMEMENYSTDTESFGRLPYFAPRP TYLPNGGSPGN
MEPMATSNHRLSALNAGPHSRPQASYSRSVSTAGREQLRGLOREDFLPYRNSDESVANRDDFLRAGGLDPSOAS
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Fig. 85

BASE SEQUENCE OF NUCLEIC ACID MOLEGULE CF Penicilium chrvsogenur gtb3 (Genbank No. Po20g06030)

ATBAATGOAGTABAATCARTOONATCCARRCCACATCOTOTTOGT TRGOATACCATOAAAGAATAT TARTRGLAATITEY
ATGTTRACCCTRETCOTETTTACAACTTGACGT TTGGCACTCTCGTCLCARACGUCAGAGCACGAAGATTTBOTGACTATY
TICCCTABBTATTCATTGEAGTGTTGCTATTCACAGTCACLACTERCTLY TYATCAATCATATATTCTGOTGT AAAAAGT
CTTATCAAGTACTATAAGETATGATATABLAGTCACCGACAAGCTRTTCTOLTCTABTCTOAATATTAATTCCABTLTAT
TITTAGTCOGAGACCGUTGOCABATAATOTACCETCRGCTGTRTCOARACRTCTGRCCAAGCTARCCAACLGAGAGCTCAA
CTTGATTRACAGECRTCCATGOAAGGGAAAGGCCATBAGCTTCAGAGTCTATCTRGGAAGTTTLBAAAALLCAGCCACTR
COTCTCAMBARAGALT TTTGCAAGAATGOGATATOTTGETCRTGOATEOCTTECAGACAGETATOGCCAAAGETATITEE
ABAGAGGASLGCABLUARGTAATAGGACGTGTTBATTTTGGGAAATTOOT TCOCCCAAAGGCATCCEUTHTGACCGTGAT
CRAAAAGATOGABBANTTACTTGCAATTABAT T TARCGATACCGLTTTTICCABTATTCTCCTCOCAAATTRAGAABATH
TACTGCORTCCTACCGOTCRAAGAANGCTTOTCOARACCATIAGCABCCTUGGCCT GUCAGTATATCTORAGTCTRAGCSY
COTGATTTOTTGAARGATCRARAGGLCATRCABABCGATRCORTRGCABRTTTRATCATTCGAAACALTARCATCATAGE
TOAAGGOERAAAGCREGATTATTTCRAACTGRCORAACTGOARGCARCAATCAAGGCATTTATITCTRAGTCTTGOATRA
GAGACTTTGTTGTAATOGLCTHGGAAACCOTCEACTACAATRTCACTGTITCCAATGCCATAGTCLACAGATCTATTCAR
TRGTGCRECT T TACAGUECAAT TACCT AT CRRCCCTBAGBCTECTLT TCALEATGCAGATU T TAATLICACBALTEY
COAAGCTCTCCCCRLATTTRET TGOUTEAAGGAAGCAGAAAT TATBAAGGCOCACBACATCTEACATACOAACCTRAACA
TATTACCTTOOGCREATACCARGGOTRGOTGGRACATTCTCAAGECRATTTTCCOTGOGATCAATGOGETACTRGATTEE
TCAGARTACGACCCCAAGGCACCCGATABCCCAALTGCTCOACTGCOTRATCCTCCAGAATBEGTCGCACAGGTCAAGTE
AGABBGCAGLCETCTOTCTATOYCCATGTOAGGGATGGCATACAATTCUCTTRBTTGCTTCCCTLTCEETTCTEACTCEA
ACCCACTEECCTITROAGAGATTGTCCANTCTCANCBACGLLTTARGTCICTTAATCTTCTTCATCCCETCOCBACATEE
ARAATACARAGCATTGGACTOOTTCTACGICAATTLTATGACTCTCTARATTTCTCOGOAGATRACGAGLATTTGGLCAA
CACAATCARGGATCTIGOGAATTGGRCATCCRACBATTTATTGCATETARMATCTTIBTOTCGACTCTGRTCTACRCAAGA
AETCTGATCICCECTTTTGRGLCGTTTTICATATORAACATOATAGTATTGAGATCTATATATLCAAGAATGGACAAGAC
CTGGETAGAACTETTOYTCACACCTTOCTCTCAGCARAGGGGTTTCCACGCCATGTITGCOT TCGAGGCAGAGGCAALGTT
CECEACCTEOTCTCABAATETEYCOCACBATAGTERCTTACCTCATCAACTOATTCAABATATLBATECTLTCARCLCTS
ARGAACETLICCTTCTCTTEUAGCACCTOICTCTRACTGUTTCACATABLGABCTATCCAMGETCATCTGLACATACATY
GRCAAGCARCTGRTCRATRCOOGOTCTTTIGCTCARTTGAMAGCGCTEALCACGATTGOATATLTTGAGAAGTGCALGTC
TCCTGAGRAACTRATCAGETCTCATATCAACTEETATATGOATCAAGRATACAACTACCCATCTLTCAAABTCTOTLTTR
GIGTTTTCAATCARBLCGACAGGGTACTRITCRATATTTTGAGGTATCAOGRCEAGRATGACGTTGCCEODATTAGTAGG
GRTCTCTRTHCGCTTRTTCAAGGOGECTLTGTTGATGCATATOTGEACATGATGOCTCT TROGLTTTICTBEGCTGLAAG
ACGGGRAGCCTTCRATOABATTTACGCABAGATTACGGATCACAATCCCOTTTTTAACAACCATAGCGATCAGGLTBCLG
COTTCOCAGAGTCATTTGOCCTGGGATCTOGATGTRAGRCTTACTTCEATGTARCTOCCAGTGTTTTCAEAANGTTOGTA
TCOGACCBATTCABAGCTTATTATGGAGADCATOAGCCGUCARAGTGEOTGAACGBAGOTCCACAGDTTALTACATECTA
CECOGGARLTCAGATTGATETCAACCETOATGAACAGCCTAAGACTATACCTGEATACCAGCEATT CACATTCTTAAGEG
TOHTCECCATTOCABCTCTEAT EGATATTATCTTRCTTAGLATGATTEACCETERGCTTTATCYCTCTAUTGCCATRTET
CATBATGARCAGBACAGTACARCAATGGLACTEATBATCTCOCTAETACTTTCCGRTGUAATTRGTACCT GRATTGLATE
TOGCAGTOCTTACTACCTCATTTCOATOACGTTTACGACAGLGAACATATTCETTCTCATTCGTLTAATTBCAGETATTG
CCTTCACTRTGGEORGTGECTTGATCEGCTTTGTTRCCATTTCAGGTGTTCEAGECCCTCRCECTGRTATLATCTTLTAG
CICTACCTGATCGOTOTGACARTCTACTTCTCGACTTTCGOCTCAETTAOAAGCTTCAGTTATOLCGGETLGACCTTCTT
GTCAGBTCETAABTCAATCATTATGTGCATTCCOATCCTCTICTTETCOCCEATCATCACREGCLTGRACT GGOCACGALT
CRGCTRTCTATCTCACCATTATCTATATCITTATTAGTATAOTCTTGCTCTCCCTTOGT FCAGT TAGCTOCAAGTGEGTC
ACTTGGTACCAATCCOTGOBACGCACTGATGATACCGAGATCCGEAAGT GATATATCTCTGCOCACGGAAAGAATGACGA
GARAGTETTTGCAAACATOAGTGATCCGOLTECCCTCAAGCTOGCRAGRRAAGCCCTATCOAABBAAGTLTTGRCT GAAA
CRACBCCAGRTATTTITTOAAAGGCATCTAAAGACARAATBETCOTTGAGETTGCCCRGEACTIGEAGTOTACCARTTTC
CITCTCGACTOATACTGTCGCTATACAGATATTCOGAGGUOBATTOCGTTTAGTTCTOGTTGOAATATCOARACCAAGET
COCACTTRACAGCCTACGCAACTCRCAGAMAGETOTTCATCIGCACAATOCATTCGTTCACTGECGTCAGTCAAGC AAGG
A ATGERATRTGETRTTCTCTACTTTRTRATTGCACTTATORACAAATGBGOGCAACTGTTEAGTGGTRATCGCATAOTT
GUTTTVCTICCTGECOAGRATRATAOTAATCGAATRGCCGTIGGETTTONECTTGCLTAGTATY TGATOGEAGECETGET
CATTRATACCAAABLCCAGBAGCTCCATGATEECOT TGECABCAARCCTLOTOTTTOCGTCAGATCTGCRAAAGACATTD
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Fig. 86

GAGTCGTACAGAAACAGGAGGTACAACTCCGGCGCAAGGTATACTGGCGTGTCCTTTTCAGATTCCTCTTGTGGCATETE
TGGAGCCTTGCGCTCGCTAGTECCCTCATTTGGACCTTCCAGTOTATGGTCAAAGGTATGACTATYTTCTTCTCCTACGT
TCTCRCCTACACAGGCTTGATCTGGTACCAATAGACGAAGATCTT TACGEGTCCTCATGCACTGAAGCCTCTCATCATTE
GTATTTGTATCGGATTGCCAGTCGGTATTGGGCTCAGAGTCTCTCTGCCAGATAACAAGTACTCGCAGATCATTGGACTC
GGGGCTGCCAGCTGGAGCGTTGCCATCCTCTCGATGTGGAATGOCARAATGGGTATGCCAAAGAAAGTGBACTCACCGET
GHAACTTGGCCGCACCTTCCATGCGT TTACGACGCCTTGGTCGAATCCTGAATAGTCCCAGCAAGAGCTTCAGACTTTCT
I CGAAAGCIATICGCIGCT ICCIICCGAT ICCCGAT | CAGGC I CAAICCIGG1GI CCAICCCGGCG | GHAAA | CAAGAGI
GTCATGTTGTCCCGCAGAGAAGAACT TAGGATTBAAGAGGCATTCOCTTECTCCAAGARTATTATCARCACTBCGATCAG
ATCOTGRGAGAAGRACRACATTATTATTRAGGTTATOTCTECTAGRTGTCTOGATCOGGACATTAGAGCTATCAGGTACA
GTACCGGAAACCAGCTAAAGTTGGCCATTGCCGTTGGAGGGCTCCTAGATGAGCGTCTCGATATCAGCGCAAATTGTCAG
GTTATCGCTGAAACATTGCTTCATGCTGCCACAGAGCTTATGATGGGTGTTCCTCATGAATACGCATCGTTGGCAGGETE
AATCGTCTCCGGTGEAGTAACTCACACAATGGCTCGACAGCTTCGCGAGGAGGCCAACACAACTACGGTCETACGCTGEE
CTAAGAAGGAACTCCTTCGECAGCTTTTCTTGRTTTCGAGCCCBATCTCOATTGGEACAAGCTGCCAACCEAAGTTCEA
GATGTGCTGTTAAAGCGTTATTTGGGTGAACAATGCAGCGTCTCCAATAGCCAGCGCGAATGGCTCCAGCAAAATCTTTG
CACATTCGATACCGATGACCTCAATGTCCATGTTGCGOGT TGCAAGCTTGGAGCTGCCACTGCAGT TAGCGTCOTTGATT
ATGCTCACTGGGGAACTGGAGAAACTGCTCTTCCCAAAGAGCCCGAGACTTCGAAGTACATTTCCTACATACCTCGGAAG
CTCCCGATGGCATTGTCGCTAGTCCGATCAGCAGCTAGETACATTTACCACAAGCTGGGATCATTGGTCAAGTTCTTCGT
GBTGRCTTTA6TCACAGATCOBAATTCCAGAGBGAGTTCAATEAGATCACTCAGACCE TTCCGACAGTTRTCOGTGTAE
CAATCGTATTCTTATTGAATATGRTCTGAGTATATTGOAAGATOATTGAAAATTTGGGCTTGTOATTGTTTATOTTOCAT
GGCCGTAAAAACGTCAAACAGCTGTGGGAAGAGACCAAGGGCATGACAATCCATATCAAGAAGAACCGGETCATTGTCCA
GAGTCTAGAGOGCACCTTTACAACAT TCAGACACCACGAGATTAATGGTBATTTCAAGGTCTACCACTACTCTAGT GAGG
ATAATACCGAGCCCAAGGAAGTCAAGTCCTTGAAGTACGTCAGCACTTATTCGAGTGAGATGTTGCTTCTGGTCAAGCAG
GAGTTCAAGGACGGCAAAGTGETCAACGAATACCACTACGACTACCAAGCCCCGACTAAGAAGGGTTTCAAACTTACCAA
ATCATCAAACCGTATTCCACTEBGACGACGCTGOGTCTCAGGARCARACCATCTACAAABCATAEAGTACAACCGEAAGE
GTCTTATCGAATCAGGTTCCTACATGAAGGATGGCAACCT TATCCGTTTCAAGTAGCACTATCACAAGAACCECCATTTE
GGCGATGAGTTGCTGCGAGCCBAGTTCGTCTTATCCCACATAABCTGCACTATGTCTTGATGTGCGCCTCCACGACGCCA
TGCCGAGAAGGTTGAGCGCTGGATTCCTCACTCCAAGGTCACCSAAGCCAGGTTTGTCCAAGGCGCCGACGTCTACGAAA
GTCATTAOCTOTACGATCACAARTTCOATCCCACCATCTTCACTAGCATCAATGAGCAGAAGAT GCAGACTCERCCCATE
ATTGAACACGATTATCTGGGTGTACTGGCCAAGGCGAAGTATACCAGCTTTGTGCATGATAACCCCTTTGTCTACTGCGA
CAGTCTCCAGTCAAACATTCTTACCGGGBCAGTGGECCTTACGAAGAAGCGCTTTGTTGTGTCAACTTGCCAGGCTGACT
CCTTOATCTGGAAGCGTGGAAGGATCAT GTTGACTTCGATGCAATTATCGTTCGCTGGATGGACGACCGTATTCTGEGE
CGAGATAAGGTTCTTTCCCGTTACTGGCGCAGCCATGACTGGAACAATCTTACATCTGCAAAGAAGTATATGBATCTCCE
CBCTGATECAATCATGACCARTGCAGATCTAGACGACAACGTTTCCAGCTAAACCCCRETCACTATGAAGCTCACCRATE
TGGTCAGCTTTGATTCTGOTRETGATTCCATTATTAAGACCORETCCAMAACTTTRRCACTGATACCGACAAGACACTT
CATGTTATGGCGGCAGACAACGGTACCTGGCETAATGAAGGTGATGETGTCTCTGCCTGTCGACGAGATATGATCAACTD
CCTGAGCACCATCAAATGGCACATGATTTGGGAGTCAGCAAAGGATTTTGGTGTTCCAAAGCATCAAACCGAACAGAACA
TCCAGTCTCTCAAGATCATCOCGCTTTGRGGTATGBACTTCCTCACTCCAACTCACGG T TTGTTTCATAACAAGCTAGAT
GCCGAGGTGEACAACGTTACATCCGCGAGCGAGT TCGACATCARGATOAACTTCATTCCRATACTGACAGCTTTGGTTAA
GGGTGCCCATGCAGTAGATCTCTCOAAGTCTGATATCGAGCAGRCRACTCGCGCGCTTGTGAACCTGAACACATACTTCE
AGGAGTCCOATCATTGGACTCAGOTGTGRAACAGTOARAT GGTGAAGCAGAGCTGACGAGAT TTGTGRCTGACCCAGGAR
ATGCCAAACACCATCCCGT CATCOCAGTGATTCGACACTGAGCTTCCTACTTTGGGTTCTCTCGACATGECCCTAGARCT
CTGGTACCGCTATCTCTTCATCTICTCAATGGCGGTTGCTGAAAAGATTCCTTCAACCTTCCAAGCCTCACATCACAGCE
TCAGTGCCTCTTAGGETATTATATGCAAGATCAAGCECAACTATAGCTTRCAGAT TTRGBACCACGCCATCRCTTGCET
GARACCAATCTCTGTCTGTCRTCTAECETATAEAAGCTCTCOEEATTTGTTCOAAACRCACTCOTTGOATTRATGCGAAT
AACCTCCGTCTTGACCCTTCACCACGCAGACATCATCCTTGCCTGTGCAGACTTCTTCAACCCCGATTGEEAGGTCGAGA
TTGGTACCTGCCAGGGCACGATTGAGCACCGAAACACTTTCCGOCGAAAGATCGATCCGTATCGTCAACGGTATCACCGAC
ATGCAGAAGTTTTCTCCAGTCAAGGAAATCAAATCCGAGCGCCOGACTGTGACCATGTTATCOCACGTTTGRTATGCCAA
GBACATCAMAACTGCOCTTCTCROTGOGEATATCATCATCAACCAGTGGAAGTTCGATGAGTACCATCTGBACATCTATE
GTGCCATTGATAAGGCCGCAACTTAGTCTAGGGAGTGTCAAGASATCATCGCATCAAAGRGTCTTCGTGGLAGAGTCACH
CTGTGTGCAACTGOCGACCCOATOAAGETCCTGRAGAACACATGRCTTTTCCTAAACTCATCTCTETCTGARBRTCTCEE

Fig. 87
TCf%GCCCTAGGAGAGGCTGCTCTGACCGGAGCCCCCGTCGTCTGCACGGACGTCGGTGCTTCCGTGCGAGTCCTCAGCG
ACGCAGATGACTTCTCCCGCTTCAGTGCTGTCGTGGCACCGAATGACGCCCTCGCCCTAGCAAAGGCCCAAATTGGCATG
CTTGCCATGCTCGGCGAATGGAGCAAACACAGCGACGACGCATGGCCCGCGCCAGTCCTGACCTCCTCCCCCACACGCGA
GGAAGTAGCAGGCATAACCCGCCGCATGTACGAGAAGAGCGAGGACCGCCGCAAACTCGGCATGATGACCCGCAAAATTG
TCCAGAAGTCCTTCAGCGGTGACGGGTACCTCCGCGAGCACGAGCAGATGTTGTGGATTGGCAAGTCCGCCAAGATGATG
GCCAGCCGCGCAGCTGGCGACCCAATCGAGCCTGCCGACGTGGCAGCCGCCATCGAGACTGGCGTCGATGAAGAGATCAT
CGGCATGCGGCGCGGGGTGGTACACTCGTGGGGGTCATCTGCGCAGTCCGGTATGTCGACGAATGTACAGTTCTGGGTCGC
AGATTCCTGGTCGCGGCGGCCTCCACCGTCCCGCATCTGATATTTCAGCTATGAGCATGAGCATGAGCAATGTCTCTACG
GATACCGAGTCCTTCGGTCGTCTGCCGGTCTTTGCGCCAAGGCCTACCGTGTTGCCCAATGGCGGCTCCCCGAGGAATAT
GTCGACCCATGTGGACGTCCAACCATCGGTTGTCGGCGCTAAATGCCGGTCCTCACTCTCGCCCTCAGTCCTACTCGCGET
GCGTCTCAACTGCTGGTCGGGAACAGCTGCGTGGCTTGCAACGTGAAGACGTTCCTTCCGTATCGAAACTCGGATATTAGT
GTCGCTAACAGAGACGACTTCCTTCGGGCTGGCGGACTTGATCCTAGTCAGGCGTCTTGA
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Fig. 91
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Fig. 95

PU“?L\TIVE AMINO ACID SEQUENCE OF Bipolaris maydis uge3  {Gene 1D: COCHEDRAFT_1185586)
MSAGSSOFSVSPSATPENVSTPATASSVLEDDDVAADPLD IEGYGSSF IMVVGGLGY IGSHTTLELLKEGYRVLVIDDLS
NSYONVLDRVKFLAEEFCREQGRRLPALHFQOLDYRSPQUKIVLANYSSYSVSSKPYSALARRFPYTNLGRTDSGIEMET
DDROEPYIERRSRITGYIHFAAYKSVEES IRTPLRYYSHNVCGLVOFLGL LEQGFGIKNFYFSSSATVYGEGANGGYPLRE
ELGVHHPETFYDGEGRERGYLPGYLGLTSPYGRSKFMCES ILADLAVADPTWS I TALRYFNPVGCHESGIL GEDPRQKPS
NLIPVIATVMTGARPVLDIFGTDWNTPDGTAVRDF IHVVDLARGHIAALAASAAGRTKAPFRTYNLGTGNGHTYREVLHS
LEEVSGRKIPAREVGRRAGDYGFCVAEVQRAETEL QUKALRNLRDGAGDYWNF TKGRCPDVOEVSDAGE

BASE SEQUENCE OF NUCLEIG ACID MOLECULE OF Binolaris maydis uge3 (Gene 1D: CGOCHEDRAFT _1185586)
ATGTCTGCATGCTCCTCACAGTICTCGGTATCGCCATCOGCGACACCAGABATGGTCABCACACCAGCGACACAAAGCTC
TATRCTTTTCRACGACGACGTAGCAGCGRATCCATTGEACAT TGAGGGLGTCGGCTCTTCCTTCATCATGRTTRTTAGEG
GATTGEGCTACATTGGCTCCCACACAACACTGEAGCTGCTCAAAGAAGBATACAATETCOTTGTAATCGACGALCTCAGC
AACTCTTACCAAAATGTCCTGGACAGBGTCARATTCCTTGLCGAGGAGTTCTGCAGBBAACAAGEACGACGACTGCETEE
ACTTCACTTTCAGCAATTGEATTATCGAAGTOCGCAGATGAAGATCETACTGRCCAATTACTCTTCATATTGLATCAGCA
GOAAACCAGTATCAGCATTAGCCCGTCGCTTCCCGTATACGAATCTGCAGCBAACAGATTCCGGCATCOAAATREAGALG
GATGATGGGCAGGAGCCGETBATCBAGCGTCAATCCCGOATAACGBGTGTTATCCACTTTACCGCCTACAAATCTGTCGA
AGAAAGGATTOGCACGCCACTGAGGTACTACAGCAACAACGTTTRCGRTCTAGTTGATTTOCTGGGOTTGATCOAGCAAT
TOGGCATCARGAACTTTGTCTTCTCATCCTCGACTACAGTATATGATGAGGGTGCCAATTATGETGTGECTCTACGCGAG
GAGCTATGCGTGCATCATCCAGAGACTTTTGTCGACGGTGAGEGACGCEAGLGTCAGGTETTACCGEGTGTCTTGEGTCT
GACTTCGCGTTACGGACGTTCAAAATTCATGTGCGAATGCATCCTTGCAGATCTTGCTGTGRCGRATCGGACATGGTCCA
TCACTGCTCTGAGATAGTTCAAGCCAGTAAGCCCTCATTCAAGTBACTTTTCAAACGAGAAATGCTAAGGGAACAAGGTC
GGHCTGCCATGAATCCGGAATAGTAGHTGAAGATCCACGACAGAAAGCAABCAACCTCATCCCAGTCATTGCCACAGTCAT
GACGGGAGGCAGBOCGGTGOTGRATATTTTGRATACCBACTGOAAGACTCOTGATGGAACCBLTGTGCGTGACTTCATCC
ATGTGETCGACTTGGCTCGTGGTCATATCOCAGCTTTRACTGOTTCAGCAGCTGETCACACAAAGGCTCCATTCOGAAGC
TAGAACCTGGRTAAGCTGCATTTTCRCCTACABCCCBOCCOTCTAGATETAGTTGCTAACTCTTTCTAGGCAGTGGCAAC
GBAGACACGBTTCGTGAAGTGCTTCACAGCCTGGAGBARGTATCTCAACGGAABATECCAGLACGGEAAGTCGBACGAAG
GGCGAAAGATETTGRGTTTTTGTATAECTGAAGTGCAGCRAGCAGAGACTGAGCTGCAGTGRAAGGCT GAGAGGAATCTCA
GGOATTGCGCTGOAGATGTATGGAACTTTAGCAAGGATCOATETCCCGATUTACAAGAAGTTAGTABACGCGCAGTGE

PUTATIVE AMINO ACID SEQUENCE OF Bipolaris maydis sph3  {Gene ID: COCHEDRAFT_102380%)
MEAFHTPYLGALLASHHPLTSFPKASMGGRHYLNDWTSYYLSITKVCTMPLIP

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Bipolaris maydis sphd {Gene [D: COCHEDRAFT_102380%)
ATGRAAGCTYTTCACAGACCAGTGCTGCAGGCOTTGCTCRCTAGCCATCACCCLCTCACTTLGTTTCCGAAAGCGAGCAT
GGGTGOGAGGCATATGCTGAACGATTGGACBAGCETCTACTTATCCATAACCAAGGT TTGCACAATGOCATTAATCCCET
AA
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Fig. 96

H;iﬂVEAWNOAGDSEmENCEOFBmdmmmw&seyS {Gene 1D: GOCHEDRAFY_1023806)
MOVKPTATTRSRRRKTLCIVLPLVIVIVLALALGLGLGLGLNSGGDDDDNNNNGGSTPLPSPNNTLTWTPSVASTWOTIL
NHPPDVSSNNALTPNYSVYDIDLFDTPKSTIDTLHAQGERVLCYFSAGSYEDWRTDAKDFKDTDLGKPLDGWAGERWIDL
KSDNVRAIMKTRIQLAKEKGCDGVDPDNYDGYONDNGLGLTPADS TAFMOYLSN I TAPLNLALGLKNAGDIVTTVLFVVH
FSYNEEGVKYSECAEFAPF IDAGKPVFHIEYPDGAGAAOGLRANVLTDYCAKSGKGAGSDRFSTYLKKIELDGUYEYCDA
SYDVTNVSEAVGGGRNNSSS

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Bipolaris maydis ega3 (Gene ID: COCHEDRAFT 10238086)
ATGGACGTCAAACGCAGAGCGACAACGOGGTCGLGCCAOCGCAAGATCCTCTGCATCGTGETCCCCCTORTCATTGTCAT
TGTCCTCGECCTCRCCETORGTCTAGGACTAGGACTAGGCCTCAACTCTGGCGGCGACGACGACGATAATAACAACAACG
GTGGCAGCACGCCTCTCOOCTCCOCAAACAATAGCCTTAGCTGGAGCCCCTCGGTCGCOTCAACCTGGLAAATCATCCTE
AACCAGCCACCAGACGTCTCUTCCAACAACGCCCTCACCCCCAACGTCAGCGTCTATGACATCGACCTCTTCRACACGCE
CAAATCCACAATCGACACGBLTGCACGCTCAGRGAATCAGAGTGCTGTGCTACTTCAGCGCTGRCAGTTACGAGGACTGGE
GCACCGACGUCAAGGACTTCAAAGATACCGATCTAGGCAAGCCCCTTGATGGGTGGGCCGGTRAAAGATGEGATTGACCTE
AAGAGCGACAATGTGCGGGOTATCATGAAGACGAGGATACAGT TGGUCAAGGAAAAAGGGTGTGACGGGGTAGATCCCGA
TAACGTCGATGRTTATGTGAGTTTTGTTTTTTTTATTCTICTCTTTTLTCTACCTCACAACCACCACTTCTTTACCATGTT
ACCAAGCCACACAAMAAAAMAGTTGGAAAGGGTGCTACAAGGGGGGGGGGGRGGAAACGAGTATGACTACAAAAATTGET
AACGGAGAAATTTAARAARAAGCAAAACGACAAGGGGCTCGETCTCAGCCUCGCCBACTCCATCBCCTTCATGCAATAGE
TATGCAAGATCAGGRGCGCCRCTGAACCTCGCACTCGGCCTAAGAACGCGGGCBACATCGTCACCAGGRTACTGCCEGTT
GTGCACTTGTCGRTCAACGAAGAGTGCGTCAAATAGAGCGAGTGCGCCGAATTOGCREOCTTCATCGATGCGRGGAAACE
CGTATTCCACATCRAGTATCCBGATGAOGCGRETRCTGOGCAGGGATTGCACGLAAACGTGCTGACCGACTACTGTGCAA
AGAGTGGCAAAGGOGCGGGLAGCGACAGGTTTAGCACCGTGCTAAAGAAGATCBAGCTCGATGGCTGGOTCGAGTATTGE
GATGGCAGTGTCGATGTTACTAATGTCAGTGAGGCCRTGGGTRGCGGCCGRAATAATTCTTCAAGCTGA

PUTATIVE AMINO ACID SEQUENGE OF Bipolaris maydis agd3 {Gene 1D GOCHEDRAFT_1146217)
MSSYSRSLLRACLVSSLSFYLOPYSAFVGSATYSSTYLY IARDATSALNSASLGLGGYGIPYETLLYPOAGTANLPLLNA
SATNGNYGGIVVVGEVSYNYNDSYQSALTTAQWNOLYAYGTNFGYRMVRLDVFPTTEFGYVSTGESLDDOPVTFTHTSAF
PSANLKTGYPISTASIYHTPANT TNSSTANEFASFSNAGTAAV INQIGARDOMANFLPFALDWAPSSNILOGHAWITWITR
GLFLGFRRIYLNTQVDDMFLETSLYRPEGQDFRVTPUDLTAHVTWOAALNARLPAGSEFFIELGHNGNGD IEASAYTDLG
QTRCSPARAIEYADGPDGSPEYTKPIGTGYNIWPTTPTEY TWSLOCAG IDPLENYFAYTSNRDSFAHI SHTFSHMDLTNA
TYADTSKEISFNRAWLKQVALOAAQRWSTKGLIPPATTGLFNGDATKAWMDNG TANVVGDNTRPRLRNNQSSFWPLATTT
SENGYAGLNIMPRWATLIYYNCDLPACTTOEWIDTSAGAGTFDDLLDNARDTATRELFGLHWDPYMFHQANMRVADYPTT
TINGKTGOFSLLMSWLEVYTSEMTRLTTWPMKTLKHDDMAQQFLNRQTRDLGRPSMTWK TSANGASESYSVFTAGGNTC
GTTIPITVPGSVADSTGATREQLGSDPLTLWVSMSGASRTYRLSSALPL
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Fig. 97
BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Bipolaris maydis agd3 (Gene I[D: COCHEDRAFT_1146217)

ATGTGGTGCTATTCTCGCTCGTTATTGCGEGCATGCTTAGTCTCCTETCTTTCTTTCGTGETGCAACCAGTGTCAGCGTT
TGTGGGAAGCGCAACGGTCTCAAGCACCGTTTTGGRTCATCGCTCGCGATGCAACTTCCGCGCTTAACAGCGCCTCACTTG
GTCTTCAAGGCTATGGCATACCCTATGAGACGCCTACTTGTGCCCCAGGCTGRTATCGCCAATCTTCCCCTTCTCAATGEGE
TCTGCAACAAATGGCAACTACGGTGGTATCGTTGTCGTGGGCAAAGTCAGCTACAACTACAACGACTCGTACCAAAGCGE
ACTTAGAACCGCTCAATGGAACCAGTTGTACGCTTATCAGAGCAACTTTGGTGTGAGGATGGTCCGCTTRGACGTCTTTC
CTACCACTGAATTTGGTGTTGTTAGCAGTGGTGGCAGCTTGGACGATCAAGCAGTCAGCTTTAGCAAGACAAGTGCCTTC
CCTTCAGCCAATCTCAAGACGTAAGTGOAAAAGGAGCCOTTTACCCCAATTGCAACAATTTGCAACGATRCCTGCTCAGC
TTCCACAAGCGGCGCTGRTGROAAACGT TGATAGCCAGAAACACGAGGTACACACAGGACTAATCATGATGACAGGGGTG
TACGGATAAGCATTGCTAGCATOTAGCATAGTGCGGCCAACGATCACAAACTCTTCAATTGCATGGGAATTTGCTAGTTTT
TCCAATGCCGGTACTGCTGCAGTCATCAACCAGATTGGCGCACGCCAGCAGATGGCATGGTTTCTTCCATTTGCGCTAGA
TTGGGCACCATCCAGCAACATTCTGCAACAGGCGTGOATCACTTGGATCACCAGGRGCCTCTTCCTTGGTTTCAGGAGAA
TCTACCTCAACACGCAAGTTGACGACATGTTCCTGGAGACGAGCTTATACCGTCCAGAAGGCCAAGACTTCCGCATLAGE
CCACAGGATGTCACGGGCCAGGTGACATGGCAGGCTGOGCTCAACGCAAGGCTGCCCGCLAGATCCGAGTTCTTICATTGA
GATTGGCCACAACGGTAAGGGTGACATTGAAGCATCTGCATACAGGGACCTAGGCCAGACACGCTGCAGCOCTGOCCGGE
CTATTGAGTACGCTGATCAGCCTGACGGCAGCCCGGAATACACCAAGCCCATTGGTACCGGCGTGAACATTTGGCCTACGE
ACACGCACTTCATACACCTGGAGTCTTCAGTGTGCCCAGATTGATCCACTTGAGAACTGGTTTGCAGTGACATGGAACCE
COACTCTTTTGCTCATATTTCCCACACATTGTAGGTGTACAATTACTACTAAGAGCCTGGGCACTGCTGAGAAGACGETA
GCTCACGACATGGACTTGACCAATGCCACGCTATGCGGACACATCAARAGAAATTTCCTTCAACAGGGCCTGGCTGAAGCAA
GTCGGACTCGACGCTGOTCAGCGATGGAGTACCAAGGGTCTCATTCOAGCTGECATCACTGGTCTGTTCAACGGCGACGE
CATCAAGGCATGGATGGACAATGGTATTGCCAATGTTGTTGGCGACAACACCCGCCCACGTCTCCGCAACAACCAGAGET
COTTCTGGCCATTGGCOCACGACGACGTCGTTCAATGGGETAGGCTGGACTGAACATCATGCCACGTTGGGCTACTCTGATT
TAGTAGAACTGCGATCTGCCCTGGOTGCACTACGCAGRAATGGATTGATACGTCTGCTGGEGCTGETACATTCGACGATCT
ATTGGACAATGCOCGRGATACTGCTATACBCAATCTTTTTGGGCTGCACTGREATCCGTGAGTTCTCCGCTCGTRTLGGE
TTGGAGAAAGTTTACTGAGACATCACGCAGGTACATGTTCCACCAGGCTAACATGOGGGTTGCTGACGTGCCAACGALGA
CTATTAATGGCAAGACTGGGCAATTCTCGCTACTCATGTCGTGGCTCGAGGTTGTGACCAGTGAGATGACACGETTGTAL
GTCAATCATGGCCGCATTCGATTAAGCAATGCTGACACACCTCTCTAGGACGACCTGGCCCATGAAGACGCTTAAGCATG
AGGAGATGGGCCAGCAATTCCTGAACCGGCAGACGCGUGATCTGTGOAGGCCCAGCATGACCTGGAAGACATCGGCCAAT
GGCGCAAGCATCGAGTCTGTGAGCGTGTTCACGGCAGGCGGCAACACGTGCGATACAACTATTGCAATCACGGTGCCAGE
GTCGGTAGCAGAGTCAACTGGCGCAACCAGGGAGCAGCTAGGCAGTGATCCCTTGACGCTGTAGGTGTCTATGAGTGGTE
GCGAGCAGGACGTACAGGCTCTCTTCGGCATTGCCTCTCTAG



Fig. 98
PUTATIVE AMINO AGID SEQUENCE OF Bipoiaris maydis gtb3 ~ (Gene 1D: COGHEDRAFT_1146218)

WAKPDVLGIEAFKDGTRIRDWHWOWTL TAL T AASGFVGLVALVWSTYRSLRKYLKEDEDETALPRSYQERTHLL SNSESVY
RYTHALPAKPSSFGVYLGALGTPVTPEEAQYL SQWEALVLDBYROTGILEAVENDAVPMGPY L IARLDLSHY I TSAVKETE
LOLSOATYLLSCT IEGNLRRPDOKRYFTGVL I ACWRNEYP [ALLHGL TKLLSAHGLDSYLEIGAPOFLDGYKKLDLSLFA
GYVVRNGT IKSNGERRDFF DEDERKT TTRSFVADACGREFVINNED TYDDNAEL SHAVLRRAHMNGSYHRAVPYFPROGA
LTNIYDVSSCEERLAAFQWLKTRKVHDVHDKYRTART I SPGFSSLFDDYVPLOEIFPLLADTLAGLDGDNPRDDDSSSTL
TLTVEYPEYDENGYLYPOEPSSPTSLGLDWTHAVEKHTDNPLSCSFDGSPYSSLGCFPIGIDASKADFDRYLKSORHLRD
LKLESRLPYEQF SATAETLSRYASSSSHFLNLYPTHREATLALVEALDHAVEDGADPYRFQAYSALDSGFHTPRGASFWG
VWELDPRTEATLIYVSKSYQDVKGVLLHT YL SHMGF SRYQCFLAEYGLSEFAAGSFSPERLPDRLYVODLDLLSSSELLNY
LGHIRYSEWEEECSLLPATRERGKELL IDVPTYHOFKQLSNVDY IGEKVTREEL VNAKLKWYRLSRVYPTI.DEAQALQLFR
HINEVFTS ILWWRDHGKLDT I TSALTDITSRGTLUSAADEVLFGFCAARKAGFEEVY TEVSDRNPLENGYSDGSAARAL
LFALGSRCEAYFDIKPSDMGILLSEKHRAYYNGEEHQPPMW IFNAPSFASAYAAAGTDIDPEQKASYMPAYRRFTFLSYF
ATPALVDIVLLSTTGHGLYLSVRNTEDDRYYATLALMOSLLLSGATSTWIS(GGTYYL I SHAFSAANMEVLTRLVGGLAF
TLAGCLLGBFIYISAVSGPGHEAVFFEYLFGLTTYLTVLAVLSTYQIPGSSFLNGRE T T INVIPTLVISPILTIFIGHKGH
DIVLYLGYLY IFVTLLILGTRRVATOQWVTWYHN IKTLNDSDIKNWYNKLHSERLQEATALKNRGOSKGPATSTVAGGSLY
ASSEGSFSEPDIFQGMSEPAILALCRNALHEAVLKEHGRHFWOKSTKDSFVKOLAGCUDSTLFLLDWYARITDTKRPIPY
SSTUNLETOVALESMGOQSQKGIRLHNSF [HERTAGDE [ YCGILYFLVALMDRELD ILNGGQIVDRPGADSPVQLSAGLAL
AYDFAGEMDTALRLSVGFGLAYYL IGAVLLDYKAQHLHTL SEQMAP ISTENTOG I KQAKANDLIFRRHLYFNTLCRFIGY
HYWALAFCTAL IWIFNSSSIGLYLFLEYYEAY TBLLLYQYNKIFSGPHALMPLLAAVYVEL IVGNVLLAVFPGFLYDRII
ALAASTUTAALLSFRTAKLGMPEALDF SKWVSESFSSAKRSKKAANTVNAQPDDGTESPHSDKFHAYNSGNSDSEY SQSE
LRAYCNMIRAAAKENRYRVNPVGQPGDAIVALLLSCTHDSLSRQALOAFPANPST IQRTVSAWRNGO IDVF TVPLRAVYN
FNNDLRATSHFADGHLTLY ITBDAKGPGFGATNYSENGTATAETLLHAGHE TFLETPHSGAETAES TLACRENDGEGYAL
SECNRRSMPALVAGQDALSYGKACRRELLRNLCLGFDOETORDSLPLDIRRLFFRRCLGIRAPYTNKELSWIHENIRYEE
SCAILSYIARYDLGAYLAVYKYSYFRNRGDASLSNKEYROVIADIQTAYHPYLNRSAVSMFSLFTEVIRLPVAYVYHCAG
THVKFFVLACHADPEYGRELNGAL LHKPR TVAKPTIFLL TGLWIYSRRAMS TALPFFLYHRRKD [AGLAGTVKGSL) IGR
KMRLVIQSAGEVETAFYHPDKDGGFKLIFYSGALKTEPTWGQ IRVSHYDKENR IKLROEWKNGSYTNEFTYEYETNGOTQS
KIKISKYRSTKIPLSRICGKGENDGAKVL YNHKGHIESGSY FSHENLVRFKYHYRXNAKYDDELLRAEFVLPHMSANVSW
CAPPVRHAEKTERWIPTPRVHEATFVRGADVYECTHFYDHKFHPTITTKLNG [MYDTPDM I RHDWLGYLKKPTRCTFADE
NPLLAFKTPTSNFLGRLFRRNIKGQE I STSRARSHLWKANKKRNDLDGYY IRWVDEEL IRKEALLRPYWRRRDRGSLVEA
EBYLALHADATMASSDLTSDISAWTPLAIRMSDLFSFGOGGDAVYFTRTKALGRDTDNSLHY IAYDTGTWPNEGGGYSAC
RRDLINNLRT IKWHMYYVESANDFGLPKHOTEENYESLX] IPLWGLDFMHPNHGHF TNKLDSEVDHLVKAATLIDIETNFI
PTLTALYRGARATTMTSADVKOATRALVELNT YFODSRHWKEVHTSDIVEDSWRKLWL TDDMPNAQPAKDWFHLF IFSIP
IPDKIPHVFOASHHSYSASYGIVCKLKRNCTLQIWDHATSHRETHLYLSSANCTLPPF IRNSLLGLMKL TSCL 1L HHADG
[LPCABFFNPERE [ ETGSAKGOL THRINVFKRKVDP EVNG L TDBYKFAPVTE LKAKTPTVIMLSHYVAFAKD IKTALLAADL
ITNEWGFKDYKLD 1Y GALNKSPVYSSEGQETLACKAL GONVIMRGTADPANVLANTWLFLNSSVSEGLPLALGEAALTGA
PYVCTRVGASLRVL TDPDDGKRYSEVVAPNDAYGL ARAQINLLARL DEWAQYAEDGPGVAAPVLPHKPTPKDVEL I TRAM
YEKSDHRRKLGNMARNIVOKSFGGERYLREHEGMLY [ GKSFYEMLDFEKQTPPPREPARMLSLGRTRTYPORDTMDTTSS
SIFDPGMEKMMHPRRPFAGHRASAATSFSEVY 1DDEDDSGPSSRYSPDLPWESEAWDTAPGSAGASTKYATSESDEWALP
VIPRPTRTYSGTHIAPMRTPSSEVAPAKGKRPHAFOYAGSMAREDTEGNGHLDPRRDOVLARQSHAPNSGRESLRRSHLNEM
ELA
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Fig. 99

BASE SEQUENCE OF NUCLEIC AGID MOLECULE OF Bipolaris mayais gtb3 {€ene [D: COCHEDRAFT 1146218)

ATGOCARAGUCOBACBTTCTAGETATCGAAGCCTTCAAGGATCRCACGEBARTCLGGRACTORTGGEATTGRACTLTCAT
TGECATCATTGCTGOCAGCOGAT TTOTCAGLCTIATLGETCTCATTTGE Y COACT TATCATTCICTTORAARAGTGCTCA
ABGTATGAAMAGCTGUTUCACLOALATULRLUCAMAUTGACAAATCCTOUAGGAGGATRAABACGARALTGLETTRCTAL
GETCTATACAAGAGCBCATTOATCTCATATCARAGABETOARGCATCGTICOTAT TACGCACACGRTCOCCRCLAMALET
TCATCTTTTBGCGTCTACCTTEECECATTRCAAMLCCCARTCACTCOAGARGAGGLCLAGBTTCTATCOCAATGRARAGL
GOTCATCTTEOATTAGGBGOAGACTOATATCCTORARGOORTCAGLAATOATGLT BT TGLOATOGRECOTTACATTATCS
GRCOACTCEATOTATCOCATOTTATCAGTTORGECATARABRECACTRAGTTGEACCTGTCALAAGCARTATATCTCTTE
TCTTGEACAATCOAAGAGAACT TCCGACGGCCAGAGCAGARIGBATACTTCACTARTATTCTCATTGCLOARTGRCGCAA
COGCATTCCOATCRCTTTARTECATRACCTCACAAAACTTCTTICAGCCUATOOO T THEATABT TATCTGOAGATCRATE
CTCCOAACTTCTTGRATGATATAAAGARACTCGACCTCTCRCTCTTIGOCGRCATAGTGRTTCACAATAATACGATCALG
TCEAATGGCBAGCGTCOCOATTILTTGRACATBGACAABATGAAGALGACAACGAGGTCATTTETTTCOCAARETTGLEA
AGETTCATTTGTCACAATGATGT GOGATACAGTGOATGATARTGOOGAACTGTGGCATGOTRTTCTTAGGAGAGLGCAGA
TOTGATGCAGTTATGALGROGCAGTECCCTACT TOCCACBECAGTACACCCTAACUAACATCTACGATRTCAGOTOOTEE
GAGEAGCCCTTRRCCRCTTTCCAATRRTTRAABACTCOARABRT CATBEATGTTCATBACAAGTACCGARCTRCTOGTAC
GATTTOGCOTGEATTTTCCAGTCTITTITACGACTACGTGLCEOTACAABARATTTTCOCTCTCTTROOTGACACGLTEE
CLGECOTTEATERAGACATGCCTAACGACGACBACTCATCOACTALCCTYACACTTACTETGRAGTATLLCGAGRBT TRAT
GAGAATGOAGTGTTGBT TOCCCAAGRAGCETCATCACOCACGAGTTTBGGACTCGACTGRACCATGROANTRGANAAGEA
CACCOACANCCCACTTTCATGTTCTTTCRACGBATCAGCATATTCATCTCTAGBATGCTTTCCAATTROTATTGATGCTT
CCARAGCABATTTCGATCAOATCCTCAABTCACAGCGACATCIGOGRRATCTCAABTTACTTAGCLRTCICCCTRT GGAA
CAGTTCAGTRCCACTBCTGAGACACTCABCLGOTACBLTTOTARCAGCAGTCACTTTCTRAACCTTETLCOTACTATGAG
ABAGGETATATTAGGY CTTRTAGAAGCAT VHGACCATROTOTTOAGGATGETGCOOADLETTACLOATTCOAABCATATT
GTGCACTTEATTCAGBATITCATACTCOCAACGOCGOLTCATTTTRGABARTGTOOBAACTAGACCCTCGBACTANAGET
ATCATCATATATGTGTCCAARTCTGTACAUBATATEAAAGGACTTCTG Y T CAGACRTAGBTOAGTATOATRGGETTITE
TAGGTACCABTGTTTCCTTGCGBAATACETCTTAGCGAATTEGCTACCGRATOATTTTCACCAGAACRACTACLEGATE
GECTAGTTCAAGATCTGOATCTTCITTCATLCTCABAGETTOTAAATTACCTGCAGCATATTCOTTATTCAGRATGGEAA
GAGGAATAETCEOTEGTCOGTROBAT TCRCHAACESTATAABEASTTRTTGATTGATATACCTAGCGTATCATEABT I TAA
GUAKCTRAGCAACGTAGACTACATTGGOGAAAAAGT CAGCOACGABGABE TAGTRAACBCCARACT CARATRGTATCGAC
TETCEGECETGCREACTCTTOATGAGRCECAAGLTTTACAALTLTTCABACACAT CAATBAGRTGT TTACCAGEATAGTA
TEGTGGAGGRATCAGCAGAAGET TOATACCATCACTTCARCCATCACAGACATLACCAGCCRAOGAACACTCOACTCGGE
GECTGACTTTGTCCTTTTCTGTATCT TCTRTGCAGECAGRARAGUCGEATTCOANGAAGTCTACATTGRGATCTCAGACA
BEAACCCAGTUTTCAACCAGTATTCOGATCAGAGTACGACATICACAGAACTGT TTGCRETARGATCTOGATGTRAAGET
TATTTCGATATGAAGGLTAGCGACATGRETATCTTGCTATGACAGAAACATAGRECATACTACAACCAAGAAGAACACGA
GRCTCOGATATGGATCTTCAATOCGECTTCATITGCCTCCGCTTATGCTOCAGGUCAGACAGATATCGACOCTEAGTAGA
ABGCETCCETCATGOUTRCCTATCATGRCT Y TACTTTECTCAGTATCTTCOCAATTCCTECCUTTRTCRATATTRTGETT
CTCTCOACTACCGRACACGGOCTTTACCTCAGTGTEAGGATRACT GAASACEACAGOT ACTATGCTACECTGGLATTGAT
GTGCTCATTECTGOTOTCTAOCACTATAGRAACTTAGATCTCTATTGGTAGCACATACTALCTCATTTCCATRGEATTCT
GCECARGCAACATGTTTGTCOTOACALGATTGATTOETGAECTOOETTTTACTOTEGLTGBATRTOTTCTIGEATTTATE
GTCATTTCEAOTGTATCABGACCCGOTCAGERRGCERTCTTCTICTTOTACCTOT T TGAALTGACTAGATACCTRACCET
GUTGECTATRCTTTCCACATATEAGA Y TCC FREATCCAGCTTCOTCAACSEUUGAARAATCATCAT TATGGTCAT TCUAA
COTTRGTEATCTCCCETATTETRACCATCTTCATTAGGATAAAGIBCCATRACATTTATCTCTATCTGRGTGTTTTGTAT
ATCTTCGTTACGETTITEATTCT TGOCACCAGACACETORCAACCCAATABGTAALCTGRTATCACAACATCAABACACT
CAACOATTERGATATOARGAACTEOTATATGARATT CRACTCTOAAABGCAGCAGOAARCRALCOLCCTCAAAAACAGAG
STCAAAGCANGGGTCCAGCTATATCAALTGTCGUGEOCCRATCLCTOETTGOCTCCTCROAGLAGTCTTITAGTRAGLCA
GATATGTIGCAGGOOAT GAGCEAACCAGLEATICTEECAT TATROLAUAALGCTUTTCAT BAAGUCBI GO TARARGAACA
TRGACGTOATTTCTGBOAGAAGT CCACAARAGATAGCTTCATCAAACAACTOGCT BOCTRCTORBATTOGACTTTGTTIT
THCTRGATTORTACGCT CRCATAACABAGACCAARCGARCAATTOCRTACABTTCRACTTRGAACCTCRARAGCLAAGTE
GOCTTROABALTATGCAACAATCOOAGANAGGAATTCATOTOOACAATTCOTTOATTCACTRGCOAACACCAGGTAATEA
AATCTACTECGBTATCCTITACTICCYGETCOUACTCATRBACCATTGOTTGACATATTBARCGGRGRCCABATAGTEE
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ATATGCGAGGAGCAGATAGTCGTGTTCAATTGTCGGCTGGTCTTGGACTTGCATACGACTTTGCAGGTGAGATGGACACG
GCGCTCCGCCTATCAGTCGGTTTTGRACTCACGTACTACCTGATTAGAGCTATCCTAGTCBACTACAAGGCTCAGCATCT
ACACACCCTGTCGGAGCAGATGGCACCCATCTCAATTGAAAACACGCAACAGATCAAACAAGCCAAGGCTAACGATCTGA
AATTCAGGCGTCATCTCTACTTCAATACCTTGTGTCGCTTCATCGGCGTCCGATGTGTGGGEGGCTTGCTTTCTGCAGTGCC
CTCATCTGGATCTTCAATAGCTCGTCCATTGGGCTGACCETGTTCCTGTCCTACGTTGGTECTTACACTGGACTCTTGET
GTATCAGTACAACAAGATCTTCTCTGGCGCGCAGGCACTGATGECATTGCTAGCAGCTATTGTGGTTGATTTGATAGTAG
GCAACGIACICI I GGCGGIC! ICCCIGGI 1 1CCICIAIGACAGGAI TAICGEGICI IGCCECEICAACT IGEACAGCAGCE
CTTCTTTCATTCCGAACTGGCAAACTAGGCATGCCAGAAGCTCTAGACTTCAGCAAATGGATCTCGGAGTCATTTTCATC
AGGGAAGGGATTGGAAAAAGGCAGCAAAGAGTATRAATGCAGAAGGTGATGATGGAAGAGARTCAGCAATGAGGGAGAAGT
TCCACGCCTACAACAGCGGCAACAGCGATTCCGAATACAGTCAAAGCGAGCTCCGCGCATACTGCAACATGATTCGAGCT
GOTGCAAAAGAGAACAGATACCGTGTCAATCCAGTTGGTGAAGCCGGTGATCAAATCGTTGCGTTGCTGCTATCATGCAG
TCACGATAGTCTTTCAAGGCAAGCTTTACAAGCTTTCCCABGCCATACCATCAACAATTCAGCGAATCGTGTCGGCTTAGA
GAAATGGGCAAATCGATGTCTTCATTGTCCCTCTCCAGGCGGTCGTCAACTTCAATAACGATCTTCGTGCCATTTCGCAC
TTTGCCGACGGTCATTTGACGCTGTATATAACGTCGGATGCGAAGGGCCCAGGLTTTGGCCAAACGAACGTGAGCAGCAA
CTGCACTGCTATTGCCOAAACTTTACTTCATGCGTGCATGGAAACATTCCTCGAGACCCCBCACTCACAAGOTGAGATTG
CGGAATCCATTCTTGCATGCAGGGAGAACGACGGTGAGCAGTATGCTATCTCAGAGTGCAACAGACGCTCGATGCCGGCA
TTGGTTGCTGGGCAAGACGCTTTGTCGTATGGAAAGGCCTGCCGCAGAGAACTTTTGCGAAATTTGTGCCTTGGATTCGA
CTGTGAAACGCAGTGGOATAGCTTGCCATTGGACATACGACGACTGTTTTTCCGACGTTGTCTCGGCATCCRAGCACCTT
AGAGGAACAAGGAACTATGOTGRATCGACGAAAACATCCANAGCRAAGAGTGOTATGGAATTOTOTCARTCATGGERAGGE
TATGATCTAGGAGCCTACTTGGCAGTTGTCAAGTACAGCTACTTTAGGAATCRAGGCGATCAATCACTCTCCAACAAAGA
ATATCGTGAAGTCACTGCGGATATCCAAACGGCGTATCATCCGGTCCTCAATCGGTCCGCCGTTTCGATGTTTAGCTTGT
TCAGTGAATAGCATCCGCCTTCCGGTTGCTTATGTGTATCACTGTGCTGRAACCTGRGTAAAGTTCTTTATTCTGGCGTGT
ATGGCCGATCOCGAGTATCAGCGTGAGCTGAACGGGGCAGTACTGCACAAAGCGTGGATCATTGCCAAGCCAAGTACATT
TCTTCTCACGGGAGTGTGGATATACAGCGGACGTGCAATGTCCATAGCTCTGCLGTTCTTCCTCTACCATCGTCGTAAAG
ATATTGCAGGCCTAGCAGGAACCGTCAAGGGAAGTTTGATCATCCAGAGAAAGAACCGCTTGGTCATTCAAAGTGCCGGA
GAGACTGAGACGGCTTTCGTCCACCCTGACAAAGACGACGRCTTCAAGTTGATCTTCTATTCAGGCGCTCTCAAAACCGA
GCCGACTTGGGGTCAGATTCGTATTTCTCACTACGATAAAGAGATGCGCATCAAGCTACGACAAGAGTGGAAGAATGGCT
GCAGTCAGGAATGAGTTTAGTTAGGAATATGAAAGGAACCAAAGGGAAAGCAAGATCAAGATTTCCAAAGTAGGGTCAAGG
AAGATCCCCCTCAGCCOGATTTGCGGCAAAGRCGAAAACGACGGAGCAAAGRTCTTGTACAACCACAAAGGCCATATTGA
ATCTGGAAGTTACATCAGCGACAACAACCTTATACGCTTCAAATACCACTACCRAAAGAACGCCAAGTACGACGAT GAAC
TCCTTCGTGCCGAGTTCGTGCTTCCACATATGTCGGCCAATGTCAGCTGGTGCGCGCCTCCTGTTCGCCATGCCGAGAAG
ACGGAGCGTTGGATACCTACCCCACATGTGCATBAAGCGAGCTTCATCCAAGGTGCCGACGTTTACGAATGACACATGATT
TTATGATCACAAGTTCCACGCAACGATTACAACCAAGCTGAACGGCATAATGGTTGATACACCAGACATGATCGGTCACG
ATTGGCTTGGTGTTCTCAAGAAGCCCACGCCGCTGCACTTTCGCTGATGAAAACCCTCTACTGRCATTCAAAAGTCCGACE
TCGAACTTCTTGGGCCGGTTGTTGCGAAGGAACATCAAGCAGCAAGAGATCTCTACTTCGAGAGCTCGATCTCATCTCTG
GAAGGCTTGGAAGAAGCGTAATGACCTTGATGGAGTCATCATTCGCTGGGTCGACGAGGAACTGATCCAGAAGGAGGLTC
TGCTAAGACCTTACTGGAGAGGCCGTGATCGTGGAAGTCTGGTCAAAGCAGAAGACTACCTTGCCCTACACGCCGATGEC
ATCATGGCCAGGTCAGATCTCACTAGCGATATCAGCGCGTGGACCCCTCTAGCCATCCGCATGAGCGACCTGTTCAGTTT
GGGTCAAGGTGGAGATGCTGTCGTTTTCACCAGGAGTAAGGCACTGCAACGCGATAGCGATAACTCAGTACACGTCATTG
CTGTCGAGACTGGAAGCTGGCCAAACGAAGGTGGTGGTGTCTCAGCATGTCGCCGAGATCTCATCAACAACCTTCGCACT
ATCAAATGGCACATGGTCGTGGAATCAGCTAACGACTTTGGAGTGCCAAAGCATCAGACTGAGGAGAACGTCGAATCCCT
GAAGATCATTCCCCTATGGGGCCTGRACTTTATGCATCCCAACCACGGCATGTTCACCAACAAGCT GGACAGCGAGGTTG
AGCATCTGGTCAAGGCAGCAACTTTGACTGACATTGAGAGAAAGTTCATTGCTACGGTGACCGRCTCTTGTCCGGGGAGCG
CGAGCTAGTAGCATGACTTCTGCAGATGTCAAGCAGGCAACACGTGCTTTGGTTAAGGTCAACACATACTTCCAAGATTC
GUGUCACTGOAAAGAGGTTTGGACTAGCGACATUGTCAAAGACTCTTGGAGGAAGCTGTGECTGACAGACGACATECUGA
ATGGCCAACCGGCAAAGGATTGGTTCCGTACCGAGTTACCAACACTTGRCCACTTTGACACTGCTTTGGAACTGTGGTAT
AGGTGTAAGTAGAAGCTGCCAGCGTACATTGAGTGAAACTAACATTTACAGATCTCTTCATCTTCTCCATTCCGATCCGC
GAGAAGATCCCGCATGTTTTCCAAGGGTCTCAGCAGAGTGTCTCTGCGTGTTATGGTATCETTTGCAAGCTCAAGGGTAA
CTGTACTCTCCAGATCTGGGACCATGOCATCTCOTGGLGTGAGACTAACCTCTATTTGTCATCGGCCATAGTGCACTCTAC
GACCCTTTATCCGAAACTCGCTGCTAGGCCTGATGAAGCTGAGCTCGTGTCTCATTCTTCATCACGCCGATCAGATCCTT
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Fig. 101
CCATGTGCAGGTACGTATATATATCCCTTGAGTTTGTCGCTCTCAACTAAGTCCTTTCTCTCAGACTTCTTCAACCCAGG

ATGGGAGATTGAAATTGGAAGCGCAAAAGGACAGCTCACACATCGGGAACGTCTTCGAAGCGCAAGGTCGATCGTATTGTCA
ACGGTATCACTGATATGACAAAGTTCGCTCCAGTCACGGAGATCAAGGCAAAGACACCAACTGTGACCATGTTGTCCCAC
GTCTGGTTTGCCAAGGACATCAAGACGGCTCTGCTGGCCGCCGACATTATTACAAACGAGTGGGGTTTCAAAGACTATAA
GCTTGACATTTACGGTGCTGTCAACAAATCTCCTGTCTACTCTTCCGAGTGTCAAGAGATTCTCGCCTGTAAGGGTCTGE
GCCAGAACGTCACCATGCGCGGTACAGCGGATCCAGCAATGGTTCTTGCAAACACCTGGCTGTTCCTCAACTCATCGGTT
TCCGAAGGTCTGCGTCTCGCACTTGGAGAAGCTGCGTTGACTGGAGCCCCTGTTGTCTGCACTGATGTGGGTGCGTCTTT
GCGCGTGCTCACCGATCCCGATGATGGAAAACGTTACAGCGAAGTTGTTGCTCCAAACGATGCATACGGCCTGGCTCGCG
CCCAGATCAATCTGCTCGCGATGGTAGACGAATGGGCACAGTATGCCGAAGACGGGCCTGGTGTCGCTGCTCCAGTCCTE
CCCCACAAGCGCACAGCCAAAGAGGTCGAAATCATCAGCCGCGGCATGTACGAGAAATCCGAGCAGCGCCGCAAACTGGG
CATGATGGCCCGTAACATTGTCCAAAAGTCGTTTGGCGGCGAGCGCTACCTCCGCGAGCACGAGCAAATGCTCTGGATTG
GCAAGTCCTTCTACGAAATGCTCGACTTTGAAAAGCAAACCCGTCCGCCCCGAAAGCCAGCGCGCATGTTGTCGCTTGGE
CGCACCCGCACCGTGCCGCAGCGCGACACCATGGACACAACCTCGAGCAGCATCTTCGATCCGCAAATGGAAAAGATGAT
GCATGGCCGTGGTGGTTTTGCTCAAGATGCGGGCTTGGGGTGCTACGTCCTTTTGGTCCGTGTAGATTGACGACGAAGATG
ACTGGGGCGCTTCATCCCGCTACTCGCCCGACCTTCCCTGGGAATCTGAAGCCTGGGACACGCAGCCCGGCTCGGCTGGE
GCAAGCACAAAGTAGGCTAGCCTCTGAGAGCGACGAGTGGGCTCTCCCTGTTATGCGGCGCCCGAGTCGAACGTACTCTGG
CACGCAGATTGCGCGGATGGGTAGACCGTCGTCGTCGGTGGCTCCCGCCAAGGGCAAGCGCCCCATGCAGTTCCAGTACG
CGGGCTCCATGGCTAGAGAGGACACTGGTAATGGCATGTTGGATCCCCGCCGCGATGTGCTGGCAGGACAGAGCTGGGCG
CCTAATAGTGGACGGAGTAGTTTGAGGAGGAGTCATTTGAATGAGATGGAACTCGCCTAA
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MLARTFVALCSVLLSTOVDALRYEEEFVGYNLNTNQTATSPFDYYGKWEDHEFFQSPDNWRFPFYSFFLDKFYNGDPTND
DINGTKFETDFMOTQLRHGGDLGGLIDSLDYIQGMGIKGIY TAGSPRINAPWGADQYSPLDFSLLDOHFGD IDLWRKTTT
ATHDRGMYVMLDNTMGTMGDL I AFKGYENSSTPFTLTEHEVLWRNDNRQYLDF SFGSKYNETCNYPRFWLDTGYTVKEDY
TDLMNGGYDSEFDRYGDTEAFGYFPDWGRALSKFASYODRLREWVPSYRTKIEIFTCMI IQOLDIDGLRVDKATRITYDA
LGSFSHAIRECARDVNKTNFMVTGEI TGGNTFGSIYLGRGRGPDMLPSSMADAVKL TSNSSLAYF IRDHDGNALDSAAFH
YSVYRTLTRFLGMDGNLASGYDTPTNWVDAWNEMLYTNDF VNPNTGVFDPRHMYGVSNAODVFRWPATQNGTQKAQLLGFFI
TTIHMPGIPLLLWGEEQAFYVLDONTADNYLFGROAMSPSGAWQTHGCYALGSGTYYQFPNDSCTRGONDDWNSRDHRDPS
HPVRNIVKAMYGMRONYPYLTDGAFLRGLSNQTIEILLPGSNGTATETGMWSTMRGAYDG I QDLSKAGGOANGE VUMY YH
NNYDTVTYSFDCSSNETSLYAPFLDGYTYKNLFYPYEEVTLKAGPFQLGIANOTGFNGCLDSLTLYPYEYKAYYPKKSWY
GPSPMITSFSPGHDARLYSTVAPGEQETIEIEFGFSAENKCSDLI SKMVITSATEDGOVATLANATGEYSCTLLPSAYNY
TEFVGSIPTHWTFKGNLTNVSNGVHSI TLANITSNSGNSSTGATDTFLFRVGAVDNP IAFPGSANFTRELLHKYDNGTLY
VSHKAAGADRFKYSLNWGSSWSEWLPYVGGNTTLEPQANTGTSKOKWDGDHY IMGYWSKLTGSSDYVAHADLETNKWSRR
LPHLFANGPYNQYGYDTGIDNGFTLNKKDSLWEYKFMTEWPAVMQVNVWGMNPDGOPDETIVLGD IDNDNILDRMPPSSL
STALINITRVPPSPYLGYKIAIDDGNYRYYQIPYGNRSYGMLMVVLFWIVPVLSGGLSIWLFMKSFYAVKLNSYGYKEAK
NYIPLALRRKLKREKKEDPSEKEMTVMGGLHSMFHENATOLGLOADVAATGRRTVLIATMEYDIEDWATKIKIGGLGYMA
OLMGKNLGHODL IWVVPCYGGIDYP I DHQAEPMDVT ILGNSYTVOVQYHTLRNI TYVLLDAPVFRAQSKSEPYPARMDDL
DSAVYYSAWNQCIALTIKRFPYDLYHINDYHGAVAPVHLLPETIPCCLSLHNAEFQGLWPMRNOKERSEVCQVYNIPEEY
ATKYYQFGDVFNLLHAGSSYLRIHOKGFGAVGYSKKYGKRSWARYP IFWGLSKIGNLPNPDPSDTGDWNGTADSTGKTIV
NQDFESGRADLKRGAQEWAGLEGNPKAELLVFYGRWSHAQKGIDL IADVMPAVLEENPNVOQLICYGPVIDLYGKFAALKLD
VMM TKYKGRVFSKPEF TALPPF IFSGAEFALIPSRDEPFGLVAVEFGRKGALGI GARVGGLGAMPGWWFTVESTTTTHNL
HOFKOATKEALASKLETROIMRARSAKGRFPYAOWVNDLETLOSKATKIHDKEEAKHSGRPRSRGRDGGNIFYSSAKRLS
SFGTSFASTSOLDYASTIGGSTRPSSPTRVEQPPAGGGLSRKLSLGYRAGPGHRV TKNRFNGSNAPGAGTKNDEGLTDVD
EDSDDEDARIRDDIYDEYVLTPEELEAGROGEQWRGOAESPAAGGAF LAPGPGFLDSPRRSPSANTGSLHINDSELSLPR
LKDGSNIYSTHSIPGSPGLESPGTPGAHDSLLPPPS IFGAGGDNANRASMLSLSSVIGDKTDFKLOGKYDPFFTDTQGEYY
QUF ARNLDNLDGKNSEGQLCIEEYLT KSEKKWFDRFRDAKLGRNSYAPSF SALGSGRRSHDSRGRSNSRDSFTNDTITHS
RONSSQDNMALTGGSTANDQFLLGKDYKPPTGLRLVMQYRFFDWPYYSFLLAFGQ T TAANSYQITLLTGTVGASAEKLY]
TATIYLVTSIMWWEVFSFFKSIYVLSIPF IFYGLAFFLLGMAPFVDGADGRGWVANVATGLYAVAASSGSIFFALNFGDE
GGSPYKAWVFRACT TAGTQOAYVVILWFWGSYLNRRQADGLGTSFTSASPRKMSAVVLP TAVLMWAVGLITFLGLPEYYRA
APGKYPSFYASLFRRK I VMWFFVTVLIQNFFLSTLYGRNWLYLFSSNHAPTWAI TLL] IFFFGFLWAGFLWFFATLSKDH
SWVLPIFAIGLGAPRWCAMLWSCTPIGOYVPWYGGGLASATFSRSLWLWLGMLDALQGYGFGMLLLOTLTRVHIAFTLIA
AQVLGSTATMYARACAPNKIGPGTVFPDFSDGAAGLGNGWFWIGLILOLY ICGGFFTFFRKEQLSKP
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ATRCTCOCRCGAACTTTCATTBCCTYGTECAGCOTOTINT TOABTACACAGGTCRATGOTITACGTTACGAAGAGGAGTT
TETGEGCTACAATCTOAATACAAATCAGACGLCAACATCACCTTTTRATTACTATOGAAAATGGGAAGATGTACET GARA
ATTCGTAECTCTTGEAGCATTARAAACTOUAGTOGT GAATTTITRAATATCOAGATRTACATTGGLTGACCTATCTTTTG
ATAGCACGAATTTTTTCAATCTCCAGATAATTGACETTTTCCOTTCTACTCTTICITTCTRBATARATTCGTGAATRGAS
ATCCAACGAACGACGATATCAATCOAACCAAAT TCOAAACTRATTTCATECAAACCCAATTACGACATAGAGGABATCTA
CAGEGTCTOATTGATAGTCTGRACTATATACAAGBAATGGGAATAAAGEGAATTTATATTECTGOAAGTCCTATEAT A
TRCGOCTTER0GCGETEATCAATACTCTOCTOTERATTTCASICTICTLGAGCANCATTTCGOAGATATCGATTTOTG6A
GBAAAACTACCACTGCCATOCATCACAGEGEAATBTATGTBATCUTCBALAACACCATGEEAACCATGGBAGACTTGATT
ACTTTCAAAGGCTATRAARATTCTTCBACTLLATTOACCOTACCAABCACGAAGTCCTTTAOCATAATAACAALTACEA
ATATCTREATTTTTCCTTCGGOTCOARGTACAATGAGACCTECAACTACCLTABATTCTEECTIGATACTGEATATAGLE
TEAAGGAMBATGTCACTOACCTLATGAATRARTACTATRATTCORAATTCOATGARTATAATAATAGCRAAGCTTTTGAT
GTCTTGOATRATTRRCAACETCARTTATLAMAGTTORGLTCTAIGOABGATOGT T TGABARARTGRGRTTCOATCERTAAG
AACTAAMATCOAGATCTTCACTTGUATGATCATCCAACRATTLGACATTCATORACTGOGTGTROACAAGGLUACACAAA
TTACBGTCOATGOATTGUUARG T T TCAGTCACGCAATCAGAUAGT BOGLAAGAGATUTBAACARGACARATTTLATGRTY
ACTGETGARATCACT BETGEARACACTTTTBRAABTATTTACCTCGGUCATORACBTCAACCTEACATETTAGCRTCEAG
GATGGCAGATGOGGTTAAATTRACCTOCAATTOTAGTCTRECATATTTTATCCGTGATCGAGGATCARANCGOGCTOGALT
CTGCTGCTTTTCACTATAGTGTT TATCGOACACTGACCAGATITCTOAOAATEOACGGAAACTTGECAAGTGGTTATAAT
ACACCAACTAACTOBATAGATOCCTORAACCARATECTTATAACGAACGATTTTGTTAACCCTAATACTGGAGTETTCOA
TGEAAGACATATGTACGOAGTCAGCAATCABBATET T TTCABATGOCCAGUTATCUAGAATOBCACACAARRAGAACTTE
TAGGGTTCTTCATCAGGACTATACACATECCTAGTATTCCTTTGCTTTTETGGAETOAAGRACAAGCATTICTATATCTTA
GACAATAGAGCOOACARTTATOTCTTCGATORACAAGLTATRICTCLTTCTCAAGDATGRRACAGTCARGOATGRTAGGE
CCTTGOCARTOOTACATATTATCAATTCOCOAATOACTCT TECACTORAGRTTGUAATGATGATTOGAACAGCLGOGATE
ACAGAGATEERTCTCATCOAGTTAGAAAT ATTUTCAALGCAA TG ACCAGATGULAGACAACTATUCAGE T T TRALCEA

BEAGGATTTTTACGACAACT T TCCAACCABALAATCEARATCCTCTTACCAGGTAGTAACRGAACAGCTALTOANALTEE
ARTGTGOABTACCATRUGAGUTCAATACEATRGIATTCAABAT T TATCTANAGCT GATGETCAAGCAARCCAGTCTGITT
GRATGETTTACCAGAACAATTATGACACAGTTAGATATICTTITGATTGOAGTAGCAAGBAAACCTOGLT TGTTRCTGET
TTCCTTRACBGTGTCACTRTCAARAATTTGTTCTATCOGTATEAGGAGE T TACATTGAAAGCAGGTCCTTTTRAGCTAGR
ARTTGOARATCAGAGTEGCTTCAATGOCTETCTCRATARTCTCACTOTCOTTCOATACGARTATARAGCGTATETGOOKA
AMAAGAGETGEGTTRGACCTTCOCCTATEATTACCTCATTTTCACCAGGACACGATOCACBACT TRTTTCTACAGTTGLT
CRCGGAGAACAAGAANCCATTRAAAT TRAATTTGRCTTCAGTELCBAAATGAAGT OCTCTOATCTCATTICRAAMATAAT
AATTACGTCOGCAAGACAAGAGGBAGAGA TTGCAAGACTAGCCAATGGCACCAGTRAATATTOTTGTACTTTGETTCOAA
GTGCGATCAATGTAACLGAATTCATCARATCAATTCCAACLATETOGACTTTCAAAGGAAATCTTACCAATGTATCCARS
GETGTCCAGTCAATCALTCTAGCCAATATCACCAGCAACTCTCOAAATTCCTCAACTGRAGCCACABATACATTCTTGTT
GUETGTTGEACAAGTTGATAATCCTATCHCTTTCOCLAGT TECECAAACTTLACAAGAGAATTACTTCACAAGT ATGACA
ATGGCACATTGTATETCAGLCACAAAGCT GLTRGAGCAGATCEET TCAMATATTCTTTGAACT GOGRANGT TCATGGTET
GAATGGTTAGCATATRTTOGTGGAAATACCACAGTTSAAGCACAGALTTEOACTGRTACAAGOARACARARATGGEACGE
AGATCACGTCATCATGCAATATTGGAGCAAACTTACTOGTAGCAGTGATCTAGT TCAACATOUTGATCTAGAAALCAACA
AATGGTCGCETCGCCTTCOGCACTIGTTIGLTAATELTCCATACAACCACTATGUATATEATACTGETATOOATAATEET
TTCACTTTEAAGAAGAAAGACAGTCTCTAEBAATATAAGT TTATGACTOAATGRCCAGOCRETAAGTTETATCTTLAATE
CBATATATCAAGGCACTCTAACAATT TCTAGTCATACAAGTRAATATTTGBGRTATGAATCCTOATERECARCCTOACEA
AACTATCATGTTGRGAGATATCEACAATGATARTATCCTTGATOGTATECCACCTTCATCGCTATCCACGGOGCTCATEA
ACATCACAGRCGTGCCACCATCACCATATCYCEOATACAAAATTGCAATCOACGACGOTAATTATABATACTATCAAATE
GOTTACGGAAATCGTTCCTAGCARATOTTCATGGTTRTCOTITTCTRBATIGICCCTOTACTCAGTROTGGTCTCAGTAT
CTGGCTATTCATRAAATCTTTCTACGCCATCAARCTCAACARTGTCOGTETCAABUAGOCAARGAACTATATCCCATTAG
CLTTGOGCAGAAAGCTGAABAGAGAAAAGAAAGAGGACCCATUTGAGAMAGARATEACCGTCATOGBAGGATTGLACTEA
ATGTTCCACBAMAATGCCACACAACT TREACTRCASGCTOATET TRCAGCOACCEOACBACGAACTRTACTTATTGCTAG
TATGOAATATGATATTGAAGATTCGECTATCAAGATEAAGATTOATGOTCTTGRTATUATEROACAATTOATAACARAGA
ATTTGRGETOAT CAAGATCTCATTTGRGTCETTCOTTGTGTTEETGETATCEATTATCOTATCRATCACTAAGCTBAAGET
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ATGGATGTGACAATTGTTGGAAATTCGTACAGTGTTGAAGTTCAGTAGCATAGTCTAGGAAAGATCAGTTACGTTCTTCT
CGATGCACGAGTTTTCAGAGCACAATCTAAGTCTGAGCCATACCCAGCTCGTATGGATGATTTAGACTCGGCCGTTTAGT
ACAGTGCTTGGAATGAATGTATCGCTCTTAGGATCAAGCGTTTGCCGGTGGATTTGTATGAGATCAACGATTAGCGAGGGA
GCCATTGCACCAGTGCATGTTCTTCCAGAAACGATTGCATGTTGTTTGTGCCTCCAGAAGGCCGAGTTCCAAGGGTTATG
GGGCATRCGTAACCAGAAAGAGAGAAGTGAAGTCTGTCAAGTCTACAACATTCCAGAAGAAGTCGCCATCARATACGTTG
AATTCGGAGATGTGTTCAATTTGCTCCAGGCCGGAAGTTCTTATCTTCGTATTCATCAAAAGGGTTTCGGTGCTGTTGET
GTGAGTAAGAAATAGGGAAAGCGTTCCTGGGRGAAGATATCGTATTTTCTGGGRATTGAGGAAGATCGGGAATCTTCGTAA
TCCTGATCCTTCTGATACTGGAGACTGGAATGGTACTCAAGATTCAACGGGCAAGAGAATTGTTAACCAGGATTTTGARA
GTGAAAGAGCCGACGTCAAAAGAGCAAGGACAGGAATGGGGCCAGTCTCGAACAAAATGCTAAAGCCRAAGTTTTGATTTTG
GTCGGTAGATGGTCGATGCAAAAGGGTATTGATTTGATTGCTGATGTTATGCCTGCTATTTTGGAGGAGAATGCAAATGT
TCAAGTTATTTGCGTTGGTCCTETTATTGATCTTTATGGAAAATTCGCCGCTGTCAAACTCGATGTCATGATGACAAAAT
AGAAGGGCGETGTCTTCAGTAAGCCTGAGTTCACTGCTCTTCCACCATTGATTTTCTCGGGAGCCGAATTGGCCTTGATT
CCATGTAGAGATGAAGCTTTCGGTCTTGTCGCTGTAGAGT TTGGTAGAAAAGGAGCTTTGGGTATTGETGCTCGTGTTGG
TGGTGTTGGTCAAATGCCTGGTTGGTGGTTCACTGTGCGAATCTACTACGACAACCCATATGCTTCATCAATTCAAAGAAG
CCATTAAGGAAGCCTTGGCCTGCAAATTGGAAACTCGTCAAATAATGAGAGCACGATGTGCAAAGCAACGTTTCCCAGTG
GCTCAATGGGTCAATGATGTTGAGATATTGCAAAGTAAAGCAATCAAGATTCGACGATAAGGAAGAGGCCAAAGATTGTGG
TAGACGAAGATCTAGAGGAAGAGATGGAGGAAATATTTTCTATTCTTCCGCTAAGAGATTATCGAGTTTTGGTACCAGTT
TTGCTAGTACCTCAGAACTTGATGTTGGCAGTAGGATTGGTRGGTCTACGAGACCATCATCGCCAAGCTGGTGTTGAAGAG
CCACGGGCAGGAGGTGGACTGAGCCGAAAGCTTTCTTTGGGATACAGAGCTGGCCCGGOACATCGCGTAACGAAAAATAG
ATTGAATGGCAGTAATGGACCGGGTGCTGGAATGAAAAATGACGAAGGAGTTAGCGATATGGATGAGRACAGCGATGATG
AAGATGCCCGAATTCGTGAGGACATATACGATGAATACGTACTCACCCCTGAAGAACTAGAAGCACAGAGACAACAAGAG
CAATGGAGAGGACAAGCTGAAAGTCCCGCAGGAGGAGGCGCATTGCTCGGAGCAGAAGCAGGATTCTTGGATTGTCGACG
CAGAAGTCGAAGTGCCAATACTGGTAGTTTGCATATCAACGATTCCGAACTGTCGTTGCCACGTCTCAAGGATGGCTCAA
ATATTTATTCCACCCACTCGATACCTGGCTCTCCTGGTTTAGAGTCACCTGGAACTCCGGGAGCACACGATTCTTTGCTT
CCTCGTCCATCAATCTTTGEAGCCGGTGGTGACAACGGCAAACAGAGCTTCCATGCTTAGTTTGAGTTCCGTTATCGGAGA
CAAGACAGATTTCAAAGTTCAAAAGGTCGATCCATTCTTCACTGATACTCAAGGAGAATACTATCAACAATTTGCCAGGA
ATCTTGATAATCTGGATGGAAAGAACAGTGAAGGACAATTGTGTATCGAGGAATATCTGATCAAATCTGAAAAGAAATGG
TTTGACAGGTTCCGTGATGCAAAATTGGGAAGAAACTCAGTTGCACCTTCGTTCTCTGCCCTTGGAAGTGGACGAAGATC
TCACGATAGCCGTGGACGATCCAACAGTCGGGATAGCTTTACCAACGATACCATTACCCACTCAAGGCAAAATTCTAGTC
AAGATAACATGGCACTCACTGGCGGATCTAGTGCCAATGATCAATTCTTACTTGGCAAAGATTATAAACCACCTACTGGT
CTTCGTOTGETCATGGAATACGGCTTCTTTGATTGGCCTGTCTACTCATTCTTAGTCGGCTTCGGTCAAATCATCGCAGC
TAATTCGTTATCAAATCACTCTTCTTACCGGTACTGTGGGT CAAAGTGCAGAGAAACTTTACATCACAGCAAGGATCGTATC
TTGTTACCTCGATCATGTGATGGGAAGTCTTTTCCTTCTTCAAATCAATCTACGTCCTCAGTATTCGATTCGATGTTTTAC
GGATTGGCCTTTTTCCTCCTCGGCATGGCTCCTTTCGTAGACGGTGCTGATGGAAGGGGTTGGGTCCAGAACGTAGCTAC
TGGTTTGTATGCTGTTGCGGCTTCATCGGGTAGTATTTTCTTCGCTTTGAATTTCGGAGATGAAGGAGGATCTGCTGTGA
AAGCCTGGGTTTTCCGCGCCTGCATCATTCAAGGAACACAACAAGCTTATGTCGTCATTCTCTGGTTCTGGGGATCTTAT
CTCAAGAGACGTCAAGCTGATGGTGTTGGAACTTCGTTCACATGTGGTAGTCCCAAAATGTGTGCAGTCGTTCTTCCTAT
TGCCGTACTCATGTGGGCGGTTGGTCTCATCACTTTCCTCGEATTGCCAGAATATTATCGACAAGCGCC TGGAAAAGTAL
CATCTTTGTACGCCTCGCTCTTCAGACGTAAGATTGTCATGTGGTTTTTCGTCACTGTTTTGATTCAGAAGTTGTTCGTC
TCGACGCTCTATGGTCGTAACTGGCTTTATCTATTGTCCTCTAACCATGCTCCTACATGGGCCATCATCCTTCTCATCAT
CTTCTTCTTTGGATTCTTATGGGCAGGCTTCCTCTGGTTCTTCGCAATCTTGAGTAAAGATCACAGTTGGGTTCTACCAA
TTTTCGCCATTGGTCTCGGAGCTCCTAGATGGTGTCAAATGCTCTGGTCTTGCAGAGCGATAGGACAATACGTACCATGG
GTTGGCGGTGGGCTTGCCAGTGCTATCTTCTCTCGATCATTGTGGCTTTGGCTCGGTATGCTCGATGCACTTCAAGGTRT
GGBATTCGGTATGCTGTTGCTTCAAACTCTTACTCGTGTTCATATTGCTTTCACTCTCATEGCGGOTCAAGTTTTGGRTT
CAATAGCTACTATGGTAGCCAGAGCGATGTGCACCAAATAAAATTGGACCTGGAACTGTCTTCGCTGATTTTAGTGACGGG
GCGGCTGGACTTGGAAATGGGTGGTTTTGGATCGGGTTGATTTTACAACTCGTTATTTGCGGTGGATTTITTCAGATTCTT
CAGAAAAGAGCAACTTAGCAAGGCTTAG
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Fig. 105
PUTATIVE AMINO ACID SEQUENCE OF Botrytis cinerea uged {fene 1TV Boin0l [){]575@_ 1)
WPGSTHESSDSBASTPERLSFONENSAVGTPLTEKSLLFDYVDE IDFAVRMAVREAVHDORILVVGGLGF TGSHTVWELAK
AGYNVA] I DNELSNSFFTYFEKLALMYDAHY SAPRKNGHRPLLKFHDADF ROMNKNTAT LEKYDYPGVMSFDSSSYTLONG
GRESISAV IHFAAYKAVEESTQHPLKY Y SHNVAELYOFCALLGUF G IKKMVESSSATYYATVADTGVPLREEYYYESGES
GLTNPYGRTKWHCEA ILSDLANSDPDWE I TALRYFNF [GCDESGLLGEDPRAAATNLMPVVLRVLY GALPALNVYGSDYD
THROTAVRDY THVTDLARGHLAALSNRPSGOFKYYNLGTGRGY SVLDVYNAMEKATATRIPTHNIVGRRGGDVGKCYALAN
KAEEELMWKTERKSLEDGORDLWRFLEGTS I TKAGAG

BASE SEQUENCE OF NUCLEIG ACID MOLEGULE OF Botrytis cinarea uged {[Gene 1D Bein01p05750. 1)
ATBOCTGGCTORACARATICTTCLTCAGATICGCEAGCTTCOACTCOTRAACGACTCTCOTTTGACAAGBAAAACAGTGE
TATTAGAACTCOCTTGACCGAARAATCOTTATTATTCRACRTCRACGATATCGATTTTGOAGT TAGAAATGCAGTTAGAG
AAGCAGTTAACGATCAATGGATATTRETCATCGGTGETTTGGHATTCATAGGTAGTCACACAGTCTGRGAACTAGCCAAA
GETREATACAATATAATOATATOACCOACAAATTTGCGRGTAATCOUTAACAATTATTATAGBTGACCATAATCGACAAC
CTCAGCAATTCRTTTTTTACCATCTTCGAMAAGCT CCAGT TGATOGTCGATCAGCATTACAGTGCTCCGOGCARAAATGE
ACACOGACCATTACTCAAATTTCACGATGOGGATTTCABABACATOAACAAAATGACAGLGATACT CAAAAANTATGACT
ATCOOGGRGTRATGAGT T TCRATTCBARTTCCETTACTCTITECAATAGTCAGAGATCAMGCATATCCBRCATCATACAL
TTCECCGCRTACAAGGECCTCGRAGAGAGCATACAACACCCCCTCAAATACTATTCARACAATGTTGGCOGGETAGTCGA
TTTCTGOGRTOTGOTRCAGCAATTTEOGATCAAGAAGATGATETTCAGTTOTTCTAORACCATTTATGRAACEETTAOAG
ATACTGOGGTGCCACTTCOCGAAGAATATOTGUTOGGATCAGBATGCTCOGETCTCACARATCCCTACGBACGCACAAAG
TGRATGTAOGAABCAATCTIGAGCRATCTOOCCAATTCTRATCCAGATTGREAGATCACTGCACTACGCTACTTCAALCE
BATCSGATGCBATGAATCGAGCTTALTOGACGAAGACCCTCBEROTECCBCEACAAATCTAATACCCATCATCITACHEA
TECTTAGRGGOBOTTTGUCTACALTAAAGRTGTATGETAGTGATTATAATACCCAGGATARCACCACEETAGGABAGTAC
ATCCACHTTACCGATCTTGCGUA0GRCCATCTAECAGCTCTCAGCAATCGECCAAGCRETLGLTTCAABGTCTATAACCT
GOGTAGTGGOCAAGRATACTCGATCCTHGACGTCATGAACGOAATGEAGAAGGCCACTCAAALCAARATCCCEACOARTA
TT8YTGGCAGBAGAGGABGAGATETCAGCANGTGTGTABCACT BACEAACAAGGCGBAGTAGRAGT TAAT GTGRAAGACH
GAGAAAAGTOTGRAAGATTGTTOTAATBATCTATGGCATTTCTTAGAAGGCACCTCAATCAGOARAGCACAAGCATETTG
A

PUTATIVE AMINO ACID SEQUENCE OF Botrytis cinerea sph3 {Bene 10 Boin01p05740. 1)

MFFKKKASV IPAKSKVLYPLY [YPSPGAISTYPELEF [YVVNPHNGP GOLLDSNYRRE TOTLNSYPNVTVVGYVSTAYAT
RAYSSYLEDVTTYATWRLEDAGLGVRGIFFDETPSQWSASNASFLANINAAVKGNSGL GAEPLY IHNPGT I PHRKL 1 SGP
CLPDINVVFEATHKTYRENAGEKAL TOLKIWOPGRLACLMHSVPDSLMS THSDVYSETOKLRSIVGTLY [TSQATELYTDL
GEHWEOF THAYSL

BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Botrytis cinzrea sph3 {fiene [B: Boin01p0&740. 1}
ATGYTCTTCAAGAAGAAGGOCTOAGTGATACCTERCARATCOAAGGTTCTCGTCCCCETCTACATTTACCCTTCCCOTGG
TEERTAEEGACGETTACTTCAAAGGCAAGTCEAGGACAGCGACCRCATETTTGEEAATATTGATCATGEGTCTGACTGAA
CAACAGGATCTCTACGTATOCGRGCCTOGAATTCATCATCETEETTAATCCTCACAATGEOCUTGGACAATTACTTGATA
GTAADTACCGAAGAGAGAT COAMGATTGAACTCATACCGTAATATTACAGTTGTCGATTATRTCTCTACTGOATATACA
ACGAGGCAATATTCGAGTGTTCTAGAAGATGTGACAACT TAGUCCACT TGOAGGCTCRANGATGCTGRGCTCRGUGTTCH
AGECATATTTTICBATGAAACTOCOAGLCAATAET GLGCETCAARGGCTTCATTTTTRGOAAATATTAAGGCTGCAGTAA
ARGRCAATTUTGEYCTAGGAGCABAGCUTCT TRTGCETRCATTTTCCAATAYGITLTATTACTACTACTRACTRATTGTC
ATCEAGGAGGTOATTGACAAT COAGRAAGAATTCOTCACAABAAATTRATATCTRATCOATGTTTACCABATATOAATET
GOTHTTTEAAGUAACTCACAABACATATCETGAMAACGLT TGCBAGAMABCTCTCACGBATCTCAAGATRBALCCAGAEL
GTTTRGGOTGCTTGATGCACTCTRTASCGGATTCTCTGATGTCCACGCATTCCGALCGTTGTATCCGAGACACAGAAGETG
AGATLGATTGTGOGRACATTATATATCACTAGTCAGRCAACAGAACTTTATACCBATTTGGGGGAGCATTGGRAACAATT
CATCOATGOTETTAGTCTCTAA
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Fig. 106

PUTATIVE AMINO ACID SEQUENCE OF Botrytis cinerea ega3.  (Gene ID: BecinO1p05730.1)
MSSGGIFKTPLTSSETAINTPPMASKEOKPYNPHKIFTRKCNT ILGLIALFLLATALALGLTFGLRHHHSSPPASTPTTT
PSNPYPPTNASYWTPNLNASNTWNIELLAALDPANIYANTTIYDIDLFLAANTTPPIIRTLHSQSHKVICYFSAGTIETY
RPDTNRFLPSDYGKGLPDWPNEYWAN ] SSPNVRSIMOTRLDLAVNQSCDAVDPDNYDGYSNDNGLKLTEDDS IDYMQWLA
AEAHGRGLGIGLKNAGEI IDRVLDNVQAFAVNEQCVAYQECDTWOAF IDNGKPVFNIEYPKDAPKVSEAEKTRVCDGSDIH
ADGFFT ] IKKMELDDWVERC

BASE SEQUENCE OF NUGLEIC ACID MOLECULE OF Botrytis cinersa egad {Gene ID: Bcin01p05730.1)
ATGTCCTCAGGAGGAATATTCAAAACACCTGTCACGAGCAGCGAGATCGOCATCAACACACCACCCATGECTTCCAAAGA
ACAGAAAGCTGTTAATGCACACAAGATTTTGACCAGGAAATGCAACATGATTCTTGGTCTRGATCGCGETCTTTCTCOTGE
CAATAGGCTTRGCTCTGGGTCTGACATTCGGTOTACGACATCACCATTCCTCOCCTOCAGCATCCACTCCTACTACTACA
CCATCBAACGCGTACCCTCCTACCAACGCCTCATATTGGACCCCAAATCTCAACGCTTCCAATACATGGAACATCGAGTT
ATTAGCGGCGCTGGATCCCGOCAACATCTATGCGAATACAAGAATCTATGACATCGATCTCTTCCTTGOGGCCAATACCA
COCOCCOTATAATCCGTACCTTAGATTCGCAATCCCACAAAGTAATTTGTTATTTTTCAGCCGGCACCATCGAAACATAC
CGTCCTGACACGAATCGCTTCCTTCOTTCCGATTATGGCAAGCGAGCTTGCCGACTGGCCAAACGAATATTGGGCTAAGAT
TTCCTCACCAAATGTGCGATCCATCATGCAAACACGCTTGRATTTGGGGGTCAATCAATCATGCGATGUGGTCGATCCCG
ACAACGTTGATGGGTATTCCAATGACAACGGGCTCAAACTAACAGAAGATGACTCTATTGATTATATGCAGTGGTTGGCG
GCTGAGGGCCATGGACGGGGTTTAGGGATTGGTCTGAAGAATGCTGOCGAGATTATCGATCGTGTATTGGACAACGTGCA
GTTTGCTATCAACGAGCAGTGRCGTACAGTACCAGGAGTGTRACACCTGGCAGACATTCATTGACAATGGTAAGLCCATAT
TCAATATCGAGTACCCAAAAGATGCACCGAAGRTTAGTGAAGCGGAAAAAACAAGAGTTTGTGATGGCTCAGACATACAT
GCOGGATGGCTTTTTCACGCATCATCAAAAAGATGGAGCTGGATGACTGGGTAGAGCGCTGCTGA

PUTATIVE AMINO ACID SEQUENCE OF Botrytis cinerea agdd  {Gene ID: BeinQ1p05720. 1)
MVLLYHLVTHILPLSLFLDAALGHRAHRRNPAEADNLPGSESYAVTNPQATMTSTVPAAPLATVS I GTLAVLANTTVATP
PLAELTATDAYDTYSSKVLVIARDSYSAYSAWSGLNDRGIPYETLIVPAAGVALPTLNSSETHGONYGL IVVMSELSYSYP
DLGYQSAITADQOWQATYNYGTAFRVRLVRLDSYPSAAFGTEALGACCNDGVEQLVHISDNSAFPKAGLKTGATMSTKGIY
HYPTQITNSTLAKEFLQLGASSDGQF TTASTAGY INN INGREGMVFYVPFSTDWAVTSVWLOQHAWIDWGTRSLYTGYRRA
LLSTQIDDMFLESDIYSPAGSTYRIGTADLAQHI TFMGSVNSKLNAGSNWF TEVGHNGNGNVEKBDE INASESVGSPGPI
EYGEQIDTPLEWVKPLGTGTDIWPKTSYLYPNYTTACLSDDSLLTWWITPSNLNAFAHISHTFTHEDGNNATYADVYREN
THHOAWL TATGF ANAEKFSPQGLIPPATI TGLHNGDALRAWADSG I THAVGDNTRAALLNTENEHWPLFTTVEANGYAGTQ
YTPRWATNIYYNCDMPDCTVLEWINTSAGSGD INTLLEVEKQTNVRHLLGLHHDAFMYDWPLI THKHDDLAATFVNRMTR
DSCGASLSYQLDTTSSSITGFTLSANGNTCSTPLPVTLPGSVTDTOGATVEQIGNDPTTLWVTLSGAPVSFTLTTRIPIT
55
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Fig. 107
BASE SEQUENCE OF NUCLEIC ACID MOLECULE OF Botrytis cinerea agdd  {Gene ID: BcinQ1ip05720.1)

ATGGTGTTATTGTACCACCTCGTTAGCCATATTCTCGCTCTGAGCTTGTTCCTAGATGCAGCTETTGGCCATCGAGETCA
TCGGCGAAATCCCGCTGAGGCGRATAATCTCCCTCAATCAGAATCABTTACGGT TACCAACCCTCAGGLTATTATGALCT
CGACAGTTCCTGCCAOACCTCTCGCTACGBTATCCATTGRAACGCTAGCTGTCCTTGCCAATACTACTGTTEGCTACCOCE
COTCTAGCAGAGCTTATTGCTACTGATGCAGTTGATACTGTCAGCAGTARAGTTCTTGTCATTGCACGABATTCAGTCTC
CGOATACTCTGCTTGOAGTGEECTCAATGATCAAGGAATCOCATATGAAACCTTGATCETCCOTGCAGCTGGTGTAGCAC
TAGCAACCTTBAACAGTTCAGAAAGCCACGGAAATTATGGACTCATTGTTGTTATGTCAGAACTRAGTTACTCOTAGECT
GACTTGGGATATCAAAGTGCAATTACAGCCGACCAATGGCAAGCAATCTACAATTATCAAACCGCCTTTCGCGTTCRATT
GATGABACTTGATTCTTATCCATGCGCTGCATTCGGTACAGAGGCACTAGGAGCTTGTTRCAATGATGGTGTCGAGCAGE
TTGTTCACATTTCCGACAACTCAGCCTTGCCTAAGGGGAGACTCAAGACCGATGCGACCATGAGTACCAAGRGOATATAC
CAGTATCCTACTCAAATCACAAACTCGACGCTGGRCAAAGGAGTTTCTACAACTAGRAGCCTCTTCTGATGGCCAATTCAG
TAGGGCAAGTAGAGCAGOTGTAATCAATAATATTAATGGCAGAGAACAAATGGTGTTTTAGGTTCCATTTTCCAGAGATT
GAGCTETCACATCTGTATEATTGCAACATGCTTAGATCOACTGGAGTACAAGAAGTCTCTACACTGGATACAGAAGAGCA
CTAGTCAGCACACAGATTGACGATATGTTCTTGGAGTCAGATATITATICAGCTGCTRGETCOACTTACCGCATTGGCAC
GGCCGACTTGGCTCAGCATATTAGATTCATGGGTTCGGTTAACTCTAAATTGAATGCTGGAAGTAACTGGTTCATTGAAG
TTGGAGATAATGGTAATGGARATGT CGAAAAATCCGATGAAATCAACGCARGCGAAAGTETATGTACTCCTYTGATCATG
[GAGCCTYACTTCATTCTCTCOBCTTTICGEBYCTCGTITGEETITCCARTT TCAGCOCAATAGATGAGCARAACTAACTTT
TGACTICAGGTCTGTTCTCCTGGAGCCATTGAGTATGGCGAACAAATCGATACACCATTGRAGTGGGTCAAGCCCCTTGE
AACCGGAAGCGATATCTGBCCCAAAACATCGGTTCTTTACGCCAATTATACCACGGCATGCTTAAGCGACGATTCTCTAC
TCACGTGGRTGGATCACGCCCTCTAATCTTAATGCCTTTGCACACATTTCTCACACGTTCACACACGAGGATCAAAACAAT
GCGAGTTAGGCCGATGTATATCGAGAGATBACGCTGGAATCAAGCCTGGCTTACTGCGAGCGGATTTGCCAATGCAGAAAA
GTTGAGTCCACAGGGACTTATIGCAGCTGOCATCACGGGGLTTCACAATGGTGATGCGCTTAGGGCCTGGRETGACALCG
GTATCAGGCATGCAGTTGBAGACAATACCAGAGCGGCTCTCTTGAATACCGTAAGTGTTGCTGCATGCCGTRTTTTEGGA
AAACCCCTCTTTCTCTTGTTGCACAAACCTTTTTCCACACAAATTTCGCTAATGY GAAGACAGGAAAATBAGCATTGGCC
TTTGTTCAGAACAGTTGAGGCCAACGGCTATGCTGGTATCCAAGTGACTCCAAGATGGGCAACCAACATTTACTACAATG
TAAGTTCGACTTGATCGAGTAGAATCGCTAAATCTGACACAAATTAGTGCGACATGCCTGATTGTACCGTGTTGGAATGG
ATCAACAGCAGTGCCGBATCCGRTGATATAAACACTCTCOTTGAGG T TGAGAAACABAGAAATGTCAGACATTTGTTGGG
TCTTCACCATGATSOCTTCATGTTAGTGCOACATTCCGCTCTTCTCTCCATGAGTGTTTGCTAATTTTTTGAAATAGETT
COATGAAGCGAATTGTAAGTTATGGCCCCTOCTGTTGATTCTTCCTCACCAGGATTCACTTGATGTGGTATCCAAAGAGG
COAGCATGATAAGCAGTTACTAATTCATTAATGATGTAGTGOGCTACACAGRAGCGGCAACGTACACTATCAATGGAGTG
ACAGCBCAACTTTCBCTGCTCATGGCATGEATTGAGACCATAACTCAAGAATTCGTCCBATTATGAGTTTTGTTTCTECG
ATGTTTTCATCCGTACTGACCGAGTATAGGGTTGATTGGCCTCTTATCACCCACAAACATGACGACGTAAGTCCTAAGGC
TCCTGTTAACTGTATATCTTICTAACCGGTCATCAGCTIGCTACTATATTTGTCAATCBAATGACACGAGATTCTTGTGGA
GCTAGCTTGTCATATCAACTCGATACTACCAGCTCATCGATCACAGGCTTCACAGTCTCTGOAAATGGLAACACGTGETC
GAGAGUGCTCCCGGTCAGTCTCCCAGATTLAGTCACTGATACCCAAGGGGCCACTRTLEAGCAGATTGETAACGACCCTA
CAACACTGTGGGTCACTTTATCTGGCGCGCCTATCAGCTTCACTTTAACCACACCAATICCCATAACGAGCAGETAA



Fig. 108
PUTATIVE AMINO ACID SEQUENCE CF Botrytis cinerea gth3  {Gene ID: BeinOip05710, 1)

MAQETGLEAASHGDL TKDWWOF TLIAF [LASVGLGLSFISYLAFGSSIEAYRKWKSAKGSVPAS IKKYLYKTLSELSHYK
YYAVEKKPESFGYYLGGFNHTPTSEDLOVLAQWDLLVVDAFQENY [HVESSGLYYKPPOYLARLD I SLVYPOQCKGSAAL
EGATAWVTKLLASSTASGSDCRFSGILISNWYDOLPSPMLIEF [ TFIHKLGFOTYLETSSPGFLRDPXLAELNEVAGLT]
RNGT1SSNGDERDAF OMGENRP T IKAFVSOACLRPFYVCLWETLDDGYNPARATVRRSYUWSKFYSALSPHIGSNEDLYS
TSHG 1 DOKEPL GAF SWLKEPGVMEAHKKWRLNHT IANEY IPEMTDULAENTLGALS IEVDLGPSEKSNGLSFADYDLEMPS
ATPQVLLDLPRNSSDVNLPGFSSRSLTRASSLESTHAPNRRFADGPYRYL NOSPGNP [ SASPGRSSNDFLGCFPLAYHAS
RKSFDEILQSQGKKLKSLDLLDP IDNNVLKETGGKLSQFCNOHGMVELSAWHAATQELANQLCALADDSAPTDF IRVYKGL
DSGLAYGNESRYWAYFAFEERTKLDIFHSRNYADL SGTILHTFLSSRGEPRHESFEAEKGFWAWSTOSDSYLPPRI LNDT
SSLSPSELLRFLOTLOLESVKGNGDL IDSTIFACERELLDSTDF 1GMKDACSVGYL GNGKSPQDL { ALRSKWHYDMNSGH
PSEENALYVFNGINDALT [VLKERRUNTLOAITKAL 1E IMEAKKIDARYDIICLALFSYFRKHAFDEAYVEVTORNTLEN
DASDUAAAFAELFATGARCESYFOMTPSCFGKLLSDRYRTCHHAPGREPP IWTDADPSTPSAYAAAKIDIGDFKAKGL SG
TMRFTFLSVFATPALLDELLLTSTGKOLYL SGNHSRTAQHSATLALMISLL ISGHCGTW [ TCGESYYL ISMAF SAMNGF |
ATRIVGGVAFSLAAGLEGLIGLGIKDG IVAGLYFFLYLFALSTYLILLATLANFSYPGTTFQSGRPYILMILPYLFVSPI
TTIFVPGYDIYIYLSVLYVFIFLLALGTRHYASKWTTWHON ] EXTSDKELKEWY [KTHKDGDORAFDGMTDPAALKISRT
AMIEEIRKVRSGFRHNCQDPTYKSLYDSYDATIFLLKWYSGYSGTPLPMPYSSTHNMA IKVALDTLEGMATGLRLHNAFI
HNRGAGREVGCSLLYF PVALLDKWNSLLAGGRLLGL SAQNTRYRMPYAFALAYYL [GAVLLDLMAAKL HTMTAESQNML |
GDVSSIPDAVDAGYKARRHLYWSMLGRY SLFHVWSLAVASSLLWVFDSTEASTLLF IAYVGAYTGLLFYQYTKIFAGPRS
LKPLLTATCVGLPRGOELRHFLPGFEYCDYVALAAATHTAAFL SLYYAGIRAKPYDTHDSEGRIWNK 1 SGDRSFHEFTSP
GRELLLSQDELRMTFENLDALNDDEKYEYDPMTHPGLEIKS ILHHAVGIFEE IKGSSVDSIPNFALSAFPEVKALLDET]
TAFESGKIVVEGYAMSMF SDEFKDLKAIGCDSSNLMRI L IGCETMDANDONSSTSLFCOATAETLLHIAARTFRGY SHED
ATLLESLLSSVSPSGLLEQTLVPOGLRNFLNF SNPSKADAENYATCFDDETLRHTATGONPN EDWEGLPTEIREL ILDRC
TGOYDALTTDGHSWYRANKLKGLP [ATFLARRNFGAFVATEKKRYTLEFAKTAPYESSDKHEKSNIMNLF GKTATRRLTA
DLITKOLKWPE SKYYHT IGHCLKLFATAFVAEPELGRELNY THMKSTPKYMRS IVMFLI TGIWSYANFLQGILMP IFLLHG
RKNVETLWKGIRGTTVSLKRORTMIDSTGOSSTAFVRYPDTAS I TGSHI INNGREGAEATGESLLSNGICELROYGSVLK
QEPADSAKLERISIYSKDLLLLRREDYVKGVKANVYEYEYDLEKISKONVMTTRRRYP I SRRCVEGSNQFEQVLFNKQGL
VISGSY ILDGNLVRFMCHYRUNSKFEDELL RAEFVLPHMF CMYSWAAPPAKRQDKLDTW [PHSQVIEATFVIGPDVYESQ
WSYDHKYHPTIYTTLNGEPYDTPAL I EWDHLGVLKKPTNF AFRHDDHMIGFKSLRSHALPRWLGHNTHONPYSTSKARSR
LEQAWKNNSAYDGY I MAWLDERLLRREPUMLRPY YRRROHGNLRLAEEYLHENADA IMAVIDLDKS I SGWAPLAFQTADLY
AFGQGESANARTRSAPDFESDELHVLATDSGTWPNEGGGY SACRRDMVANLKAAKKYM I SESANDFGVPKHOTARENVATL
KVIPIWGLDFMTPTHGIFRORLDSEV IHAVRDATKLD IGKNFYPILKALVKGARTSQYSNSDILUSTRALYNLNAYFSQG
KHATGYHNSR IVKNAWRNLY I SODLVSPTPSEGWFATEIPTIAQLDAALDLWFRYLF IFSLPMPER IPATFOASHHSYSA
SYGIVOKITRGSTLOIWDHAISWRETNLYLSSDLCSLPPFVRNSLLGLMKL TSQLTLHHAD T ILPCGADFFNPEWETE]GS
HOGKLEHRNIFKRK IDPVYNGIPPADTSKFSPIKETTSPLPTYTHLSHYWYAKD IKTATLAAD] IVNVWGFKDYRLDIYG
AIDKAPQYSTDGFELLASKSLPGYVNLCGTASPTDVLKKTRYFLNSSISEGLPLALGEAALTGAPYVCTDVGASLRYLTD
FNTADOFSAVVAPNDAOSLARAQ INMLGLLDEWARY ANDPOGYKPPSTIDKPSAEEVAT T TKRMYEKKGELRALGMRSRE
[VOKSFGGNRYLREHEQMLWIGKSRYD [KFPSKAPRPTLRPALPSL AVASNMWGQASIPSATQTRPMRPSIFRGSSPSIN
ARSHAAASTVYPSPTLERPTSIMGYGSGVKGYQNINDYFAGYRPGDSNASTPDLAFLTPPGIHTPGGHSYRSQSPHRKGA
STRLTMLSRGSTSYDTRSESESLIVPSKRLPGEDSFLRDLDTALGRY
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Fig. 109

BASE SEQUENCE OF NUGLEIC ACID MOLECULE OF Botryts cinerea giod {Gere 10X Boinllp05710.13

ATGRCTCAAATGACAGGCCTTRARBCTGCCTCTTARGAREACTTAACAAAAGAT TABTARCAGTTTATAATCTTTCCOAT
GEOTCTRECYGACTRTTTCCOCT BT TAAT T TTYGAACAGATTCYCATTECATTYATCCT TGCTICTYGTTARTEYTGRETY
GAGCTTCATATCTTATCTTGCGTTCOAGAGCTCAATAGAGGCTTATCGAGTAAGT AAAATAGCAAAGAATATCTTCATAT
GITATOGGAGAGCTCARAGGTTCATGTARATAARGET TCATGGCTGTCAACATCTATAGOTAACGTTCTTSTOTATGTAGA
AATGGARATCTRCAAAGLAATCTETCCCCECRTRCATCAAGAAGTATCTTRTCAAGACTCTTTLTGAACTATCACATTAT
ARAGTCGRTCECTOTCEABAAGAAGLLOGARAGCT TTROAGTATACTTAGETOGRT TCAATCATACGCOAALAAGTGAAGA
SOTACAARTGTTAGCACAATEBOACCTTCTTGTTATCGATGLCTTICAGBAGAATETAATCOATRTTCTATCATCCBAGE
TITACTACAAACGGCCACAGETCOTOOCAAGACTTEATATAAGCCTTATTGTGCCACAGCAATEOAAAGETTCGABCEGGR
CTCRAAGETGCTATTEOLTRGE T CACCAABCTATTAGCTYCATCAACAGCGTCAGGTAGLGATTOCCHTTTTTCTGRGAY
TITARATTAGGAATTGBTATRATCAACTACCAMATCCAATGCTCATCRAATTCAT TARCTTCATTCATAAACTTGGATTCC
AGAGCTATCTCGAAACATCATCTOOTGBATTTT TACGCBATCCTAAATTEGCAGAACTRAATGAAGTAGLTGGOCTRATA
ATAAGAART GGCACAATATCATCAAATGGGBAGGAACGGGATGCATTTCAGATGO AAGAGATGABGCCCACCATCAAAGD
TITTGTTTCTCANGCETROO TGO BACCATICOTTRTCTOTTTATAGRGAGACTCT GGATGATEAGATAAATCCAGCAAALG
COATTOTCAGAAGATCCTACEAATOOTCAMAGT TCTATAGCGCGCTATCACCATGRATTGETTCAAATTCTEATTTAALT
TCAACATCTCATGRCATAGACCAANAGGRAACCRTTGOGABCCTTITTICATGRETCAAGGAGCCTROAGTCATOBAGATACA
TAAMAAGTGGCGOCT GAAGCATALTGTAAGCACATCATCCAATATAGCACTCTATCCTTGATCACCATCCAMAAATITAG
TCCTTEGOCATCOACACCAAACTTTACTAACGGTRG TTCAGATTGETAATGAATATATAGCAGAAATGALBGACC TAGT
BAGAACATTCTGGGAGCGCTCTCOAT TGAAGTCGAG CTCCAGCCATOGEAGAAATCTAACCAGCTCTCATTTRCCAATHT
AGACCTTBAAATGCCCTCTEGCACTCOTCAAGTECT ITTRGACCTACCAAGAAAT TCATCTAATAT TAACCTACCAGAAT
TITCCAGTAGATCTCTCACRCCABLAGAATCACTTTTATCCATCOACGCATCGAACCATAGATTCTCORATGGTCOATAT
TCATATCTCAATCAATCAGLTABGAATCCCATATCAGLATOTCOTGATRGATCATCOAACGACTTCCTTGRATECTITHE
ACTTERGGT TCATEGTTCCAGAARATOGTTTRATGAAATCCTCCAATCACAAAAGARAGTCAAATCOCTTRATETTLTEG
ATCOHATCEATARTAATGTGTTAAAAGAAATTGETGUOAAAT TAAGGUAAT TTTGTAATCAGCALGRAATHGTHEARGT
TCAGCGTBECATACACCEATACARBAACT TGLBAATCAGCTTIGTGOCT TAGCY GATGATTCTGUCCUCACAGACT ICAT
GAGAGTETACAAGEECCTTGACTCUEGAT TECAGTACCAARATGRAAGTCOCTAC T BGGCAGTETTTGCATTCAAAGAGC
GEACTAAGCTTRAGATTTTCATOTCAAGAAATOTTCAABATCTCAGTRAAACAATOTTROATAGATTCTYATCAAGTLET
QECTETCETCOGCAGEAATCATT TOARGCAGAGAAAGRATTTTGGCARTGGTCCAGACAATCARATTCATAGGTACCTEG
ACGATTGCTCAATGACATAAGCTOTCTCTCOCUATCAGAGCT GCTTABATTTCTTCAGACATTGRAGTTATCTTCCGTCA
AGGGCAAGEGGGATTIGATCGATTCGATAATATTTGCATGCGAAAGAGAATTACTAGACTCCACAGACTTTATCCAGATG
AMAGATGCCTGTTCTCTCGOTTACCTAGECARTCAMAAATCTCCACAAGATCTCATAGCATTAAGATCARAATGECACET
GEAGAATAACTEGCACCATCCTICTGAGEAGAATGCTCTOTACGTOTTCAACCAAATCAATGATGCAATCACTATTGTAT
TAARAGAAAGAAGATTGRAGACARTTCAGECTATCACGAARGCTCTGAT I GAGAT TATGRAGRCBAAAAAGAT TRALGEG
CETGTTRATATTATTYGOCTTRCTTTATTITCTOTTITTCAEAAGCACRCTTTY GATOAGGCATATGYTRAAGTCACTHA
TAGAAAGACCTTGTTCAATGATCAGAGCEACCAGACGRGTGCATTTGOECAGCT TTTTGCAACRLGAGCLOGATGLBAGT
CTTACTTTEGACATRACCUCTAGTTRT TTCGGLAAATTACTATCGGATCETTATCGGACTTGTCATCATCAACCTGGCCHA
GAGCCTCCAATCTRBACCOATACTOATCCTTCAACTCCCTCAGCCTATACAGCTGCAAAGATTOATATCOGAGATTTTAL
AGCCAAGGGTCTTTCTGGRACAATOAGATTTACTTTCTTGAGTGTTTTCOCRATACLAGLAGTT TTGOATATCOTALTAT
TAAGAAGLAGTGARCAAAGATGTOTACTTEAGTOGAAATATGAGTCRCACAGLTOAGRATTCTALTACGTTRGOTTTOATG
ATTTGCCTTITAATATCAGGUAT BTG GECACATREATAACATGEGGREATTCTTACTATCTCATTTCAATRECCTTTTE
CECAATAAACCAATTCATAGCGHACRAGAATCOTTRECBATATTEOTTTCICACT TGCCACTAGDTTRATIGRCTTGATTE
ATCTTRATATCAAAGATGGTATOBTTACAGGOCTAGTATTCTTTTTQTACTTAY T TRCACTAARCACCTATTTAATACTE
CTTGCAAGTCTGGECAATTTTTCTTATCCAGRTACCACTY TCOAATCTEGACGYCCAGT FATCOTCATGATTTTACCTGY
CTTATTTRTTTCACGAATGACAACAATTTITGTTOCTGAT TATGATATCTATATCTATTTRAGTATCTTATATATCTTTA
TATTTGTTCTCGETT FOGGAAGT CRAGACACAGGATCTAAAT GGAGTAGATGGCATAAAATATTGAAARGATTAGTGAG
ARGGAATTGAAAGAATUGTATATTAAGACTCACAAGUACGALOATGACCETROATTLOATRGAA TRACLHATCCRGCARE
CTTGARRATITCAAGRACTGCAATOATTEAAGAAATAAGAAAAGTACBAAGTGGRC TTTCGACATAACTGTCAGGAT CCAA
CYOTCAAATCGTTGAT GRACAGCTATGACRCAACAATATTTCTATTGAAATRATACTCREGCTACTCOABAAGRCCALTA
GCAATRGOATATTCATCAACTTGRAAGATECAARTTAAGBTTOCTCTREATACTCTOAAGCAAATGOAAACAGETCTTAG
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GTTGCAGAATGGTTTTATCCATTGGCGTCAGGCTGGT GATGAGGTGAGTAATTTTCTTTCACCATATAATTATTAAATTG
CHAAATABAAATACTAAAATAAGBCAGBTTGATTRTAGTCTTCTCTACTTTATCGTAGCACTTCTCGACAAATGGAACTCA
CTTCTTGCCGGTGGACGTCTCCTCGRGCTATCGGCGCAGAATACAAGATACCGGATGCCTATTGRCTTTGCTTTGGCTTA
TTAGCTAATTGGTGCAGTTCTTCGTAGATCTGAATGCGGCAAAGCTTCATAGCATGAGAGCTGAAAGTCAGAATATGCTGA
TTGGCGACGTCTCTTCAATTCCAGACGCAGTCGACGCAGGTGTCAAGGCACGGAGACACCTTTATTGGAGTATGCT GGGA
COOTACTCATTATTTCATGTTTGGAGTTTAGCTATAGCCTCTAGTGTTCTCTGRATATTTAACAGCACAGAGGGTT CAAG
COLICITITIATIGCTIAIG] IGGAGCCIAIACAGG I AAGCACCAI I ICCAIGATT IGAAACGI I 1GITAATAAGIAICE
ACAGGTTTACTATTCTATCAGGTACATTTCCTTGTCAAGAACCTTGACAAAAATTTTTAAATCTACATCAGCTAAACTCT
CATGTAGTACACAAAAATTTTGACGRAGCOTGGAAGTCTRAAGOGTCTTCTGATAGGGAGTTRCATTRRCLTTCGATETG
GACAAATACTTAGACATTTTCTTCCTCAATTCGAGTACTGTGATGTGETAGCGCTTGCGGCAGCAACATGGACTGCAGCA
TTCCTCTCTCTATATTACGCGGGCATTAGAGCAAAACCAGTTGATACGATGGACTCCGAAGGTCGCATTTGGAATAAGAT
ATCACAAGATAGATCATTCCACGAATTCACAAGTCCGGGTCGTGAGTTATTACTATCTCAAGACGAGCTCCGCATGACTT
TCGAGAATCTGGATGCCCTTAACGATGACGAAAATATGAAGTCGATCCTATGACACATCCCGGTTTGGAAATTAAGTCG
ATTCTACATCATGCTATTGGAATATTTGAAGAGATCAAAGGCAGCTCGGTTGATTCAATCCCAAATTTTGCTCTGAGTGE
ATTTCCGGAAGTAAAGGCATTATTGGATGAGAGCATCACAGCTTTTGAAAGTGGAAAGATTGTGGTCGAATGCGTCGCTA
TGTCTATGTTCTCTGATGAATTCAAGGACCTAAAAGCAATTGGCTGCGATTCCAGTAATCTAATGAGGATCATCATTGGT
TGCGAAACAATGGATGCGATGGACCAGAATTCAAGCATCAGTCTTTTCTGCCAGGCGTAAGTGACATTTCTCCTATTGCC
GCCACCAGTGTCAGATTGCTTACTGGAGTCATTCTATAGGCCGACCATTTTTAGTGCTAACCTGCTACAGGACTGCCGAA
ATAGTGGTTCAGATTRCAGGCGANAGTTTTCAGRGTATTTOGCACRAAGACGCTATAGTCOTRBAATCATTRGTETCTTE
CGTTTCACCGTCAGGCCTATTGGAGCAAACCCTTGTACCTCAGGGACTACGAAACTTCTTGAATTTCTCAAACCCCTCAA
AAGCCGATGCAGAAAATGTTGCGACCTGTTTTGATGACGAAATCCTTAGACATAGAGGTATCGGATGCAACCCAAACATT
GATTGGAAAGGACTTCCTACAGAGATTCGAGAGCTCATTCTCGACAGATGCACGGGACAABTTGATGCATTGACAACTGA
COAGCATAGTTGGGTACGAGCGAACAAGCTCAAAGGGCTAGCCATCGCGAGTTTCTTAGCTCRCOGCAATTTTGGTGECT
TCGTTGCGACTGAAAAGAAACGGTACACATTGGAATTTGCGAAGACTGCTCCGGTAGAGAGTTCCGATAAGCATGAAAAG
TCTAACATAATGAACTTATTTGGAAAGACACAAACACGGAGATTGACAGCAGATTTAATCACAAAACAGCTGAAATGGCE
ATTCAGTAAGGTTTATCATACGATTGGGCATTGCCTGAAGTTATTCGCGATAGCATTTGTEGCAGAGCCAGAGTTGCAAA
GAGAGCTCAATTATACCATGAAGTCAACTCCAAAGTACATGCGATCGATTGTCATGTTCTTGATAACTGGAATATGGTCA
TAGGCGAATTTTTTGCAGGGTATTTTGATGGCCATTTTCTTGGTGCATGGTAGAAAGAATGTAGAAACTCTCTGGAAAGA
AATACGTGGTACGACAGTGTCATTAAAGCGTCAAAGGATAATGATAGACAGCACTGGAGGATCTTCGACAGCATTTGTTC
GAGTCCCGGATACAGCCAGCATTACTGGTAGCCATATCATTAACAATGGTAGGRAAGGTGCTRAAGCCATACAAGAGTCG
TTACTCAGCAATGGCATCTGCGAGCTCCGACAATATGGTGGTGTCCTCAAGGAAGAGGCAGCLGATTCAGCCAAGCTTGA
GCGCATTAGCATTTACAGCAAGBATCTTCTTCTTTTACGCAGAGAAGACTATGTCAAAGACGTGAAAGCAAACGTTTATG
AATATGAATACGACTTGGAAAAGATTTCAAAACAGAATGTCATGACAAGACGTCGGCGCTATCCGATTTCGCGACGATGT
GTGGAAGGGAGTAACCAATTTGAACAAGTGTTGTTCAATAAACAAGGTCTTGTTCAAAGTGGGTCCTACATTCTCGATGG
AAATCTCGTGCGCTTCAATTGCCATTATAGAGAAAACAGCAATTTTGAAGATGAGTTGTTGAGAGGAGAGTTTGTATTGE
COCATATGTTTTGCATGGTTTCATGGGCCGCTCCTCCTGETAAACATCAAGACAAGCTGGACACATGGATACCCCATTCA
CAAGTTATCGAGGCCACCTTTGTCATCGGCCCCGATGTATATGAGTCACAGTGGTCATATGATCATAAATATCATCCAAC
GCATATACACAACATTGAATGGCGAGCCTGTCGACACACCTGCGCTGATAGAATGGGATCATCTCGGAGTCCTCAAAAAGE
GOAGCAASTTTGCATTTCGCCATGATGATCACATGATTGGCTTTAAATCGATTACGCTCAGATACTTTGCCCAGATGGCTA
GGCATGAATACCCATGAAAATCCAGTCTCCAGCTTCGAAAGCTAGGTCGAGGCTATGGCAAGCATGGAAAAACAATTCGGE
GTATGATGGTGTAATCATGAGATGGCTTGACGAAAGACTTCTTCGACGGGAAGCAATGTTGCGCCCATATTATCGAAGAC
GTGATCACGGCAACCTCAGGCTGGCTGAAGAATATTTGCATGAGAATGCAGACGCAATTATGGCCGTTATCGATCTTGAT
AAATCAATTTCGGGATGGGCACCACTGGCATTTCAGATTGCAGATTTGTAGGCATTTGGACAGGGGGRTTCTGGCAATGE
TCGCACGAGGTCTGCGCCAGATTTCAAAAGCGACGAGCTTCATATTCTTGCCACAGAGTCCARAACTTGLCCCAATGAAG
GAGGTGGGGTGTCTGCATGTCGAAGAGACATGGTAAACAATCTTAAGGUAGCGAAATGGTACATGATTTCAGAATCAGCG
AATGACTTTGGAGTGCCTAAACATCAAACACAAGAGAACGTCCAAACACTGAAAGTCATTCCAATTTGGGRACTCGATTT
CATGACACCGACCCATGGAATTTTCAGAGATCGATTAGATTCAGAGGTCATTCATGCTGTCAGAGATGCGACAAAATTAG
AGATTCAGAAGAATTTTGTTCCAATTCTCAAAGCTCTGGTGAAAGGGGETAGAACGAGTCAATATTCGAACAGTGACATT
CTCCAATCAACCCBAGCTTTGGTCAACCTAAACGCGTATTTCTCCCAAGGAAAACATTGGACGGGTGTCTGGAACAGTAG
AATCGTTAAGAATGCCTGGCGGAACCTATGGATCTCACAAGAGCTTGTGAGGGCAACTCOCTCAGAGGGTTGGTTTCAGA
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Fig. 111
CTGAGATACCTACAATAGCTCAACTCGACGCCGCACTCGATCTCTGETTTCGCTACTTGTTTATATTCTCTCTTCCCATG

CCTGAGAGGATTCCGGCGATTTTGCAAGGGTCACATCATTCCGTCAGTGCTTCGTATGGAATTGTGTGCAAGATTACTAG
GGGCAGCACATTGCAAATCTGGGATCACGCTATTAGTTGGCGCGAAACAAATCTCTACCTGTCTTCAGATCTTTGCTCTC
TACCACCATTTGTCAGAAACTCGTTACTTGGTCTCATGAAGCTCACCAGTCAACTGACACTTCACCACGCCGATATCATT
CTACCTTGCGCCGAGTTCTTCAATCCTGGATGGGAAATCGAAATTGGATCACACCAAGGCAAACTCGAGCACCGAAACAT
TTTCAAGCGCAAGATTGATGCTGTGGTTAATGGTATCGCACCTGCAGATATCTCTAAATTCAGTCCAATCAAGGAGAGAA
CTTCACCTTTGCCAACAGTCACCATGCTTTCTCATGTTTGGTATGCGAAGGATATCAAGACTGCCATTTTAGCTGCTGAT
ATCATTGTAAATGTATGGGGATTTAAAGACTATCGCCTCGATATCTACGGTGCAATTGACAAAGCACCACAATACTCAAC
AGACTGTTTCGAAATATTAGCCTCCAAATCCTTACCAGGCTATGTCAACTTGTGCGGAACTGCAAGCCCAACTGATGTGC
TCAAGAAAACTTGGGTCTTCCTTAATTCTTCTATCTCCGAGGGGCTTCCCTTAGCATTGGGCGAAGCAGCTTTGACTGGC
GCGCCTGTTGTATGTACAGATGTTGGGGCTTCCCTTCGGGTTCTTACAGATTTCAACACCGGCGACTGCTTCAGTGGTGT
GGTTGCCCCCAATGATGCACAAAGTCTTGCAAGAGCGCAGATCAATATGCTTGGTCTTTTGGACGAATGGGCTCCTTATG
CGAATGACCCTCAAGGTTACGAAGGCTCCTTCTATCATCGATAAGCCTTCTGCAGAAGAAGTTGGGATTATTACCAAGAGA
ATGTATGAGAAGAAAGGCGAACTTCGAGCCCTTGGAATGCGAAGTCGAGAAATTGTTCAAAAATCTTTCGGAGGCAACAG
GTATCTCAGAGAGCATGAGCAGATGCTCTGGATTGGAAAGTCTCGCTACGACATAAAATTCCCTTCAAAACAACCAAGAC
GCACATTAAGACCTGCACTACCATCACTCGCAGTAGCAAGTAACATGTGGGGACAAGCATCTATACCCTCTGCTATCCAG
ACTCGACCTATGCGACCATGCATCTTCCGGGGATCCAGTCCTAGCATAATGGCACGGATGCATGCAAGCAGCTTCAAGCGT
TGTTCGATGGGGGAGTGTGGAAAGACCTAGTTGGATGATGGGTTACGGCAGTGGTGTCAAGGGTTATCAAAATATGAAGG
ATTACTTCGCCGGCTACCGACCTGGCGATAGTAACGCCTCTACTCCCGATCTCCAATTCCTCACGCCTCCTGATATCCAC
ACGCCCGGTGGTAATTCTGTTAGAAGCCAGTCACCGATGAGGAAAGGGGCATCTACACGTCTTACGATGCTCTCTAGAGG
CAGCACTAGTTACGATACTAGATCTGAGAGTTCCTCATTAATGGTACCCTCTAAACGATTACCGTGGAGAGGATTCATTCC
TTCGTGATCTGGACACCGCTCTTGGACGCGTGTAA
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Fig. 112
Aspergillus oryzae
DIC GFP

WT

AG-GAGA

Botrytis cinerea
DIC ~ GFP

WT

GAGA
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Fig. 113

Cochliobolus heterostrophus
~DIC GFP

WT

GAGA
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SEKVENSLISTE

Sekvenslisten er udeladt af skriftet og kan hentes fra det Europeaeiske Patent Register.

The Sequence Listing was omitted from the document and can be downloaded from the European
Patent Register.
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