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Matching Functional Groups
Quality  Functional Group Chemical Sub Class Chemical Class
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100 Aliphatic Alpha Amino Acid Aliphatic Amino Acid
100 Aliphatic Amine, Primary, Aliphatic Amine
Branched
100 Aliphatic Amino Acid Aliphatic Amino Acid
100 Aliphatic Nitrite Aliphatic Nitro-oxy
Compound
100 Aliphatic Sulphoxide Aliphatic Aliphatic Sulfur Compound
Sulfoxycompound
100 Aliphatic tert-Amino Acid Aliphatic Amino Acid
100 Hydroxy, Possibly 1,2-Diol Aliphatic Alcohol
100 N-MethylAmino Substituent Substituent Group Side Chain or Substituent
100 Primary Alcohol Aliphatic Alcohol
100 Tertiary Alcohol Aliphatic Alcohol
100 Unsaturated Hydrocarbon, Cis Alkene
100 Unsaturated Hydrocarbon,
Cyclic, > C5
100 Unsaturated Hydrocarbon, Alkene
Vinylidene
98 Aliphatic Amine, Primary Aliphatic Amine
97 Aliphatic Primary Amide, Linear Aliphatic Amide
94 Unsaturated Hydrocarbon, Alkene
Trisubstituted
93 Carbonyl, Possibly Conjugated Aliphatic Aldehyde
Aldehyde
92 Aliphatic Alkoxy, Methoxy Aliphatic Ether
92 Aliphatic Mercaptan, Branched, Aliphatic Thiol Aliphatic Thiocompound
Methyl
91 Aliphatic Nitro Group Aliphatic Nitro-oxy
Compound
irAnalyze-RAMalyze 7.1.3 0 Page 1 of 2
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91 Aliphatic Primary Amide, Free Aliphatic Amide
NH2 Amino
88 3-Subst Pyridine Pyridines Other Aromatic

Compounds



87 Aliphatic Primary Amide Aliphatic Amide
87 Unsaturated Hydrocarbon, Alkene
Trans Conjugated
85 2-Subst Pyridine Pyridines Other Aromatic
Compounds
81 Pyridines, General Pyridines Other Aromatic
Compounds
Corresponding Chemical Classification Rules
Functional Group: 'Aliphatic Alpha Amino Acid', Chemical Class: 'Aliphatic Amino Acid'
Vibration Start WN End WN Threshold Priority
C-H Bend 1425 1390 Variable Mandatory
C-H Bend, CH2/CH3 1470 1430 Variable Mandatory
N-H Bend 1530 1500 Variable Mandatory
C=0 Stretch 1600 1560 Strong Mandatory
Bonded O-H 2600 2560 Variable Mandatory
C-H Stretch, Alkyl 3000 2855 Variable Mandatory
N-H Stretch, Bonded 3200 3050 Variable Mandatory
Missing Chemical Classification Rules
Functional Group: 'Aliphatic Alpha Amino Acid', Chemical Class: 'Aliphatic Amino Acid'
Vibration Start WN End WN Threshold Priority
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Functional Group Analysis of 'GD1MB-R_1.asc'
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Operator: somex
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Matching Functional Groups

Quality
100
100

100

100
100
100
100
100

100
100
100

100
100
99
95

95

95
95

95

Functional Group
1,4 Substituted Aryl Alcohol

Aliphatic Anhydride - Carbonyl
Compound

Aliphatic Ether or Sulfonate
Salt

Aliphatic Ether or Sulfoxide
Aliphatic Hydroxy, 2-Amino
Aliphatic Sulphoxide
Alkoxy Substituent
Alkyl-Aryl Phosphonate

Aromatic Sulfonate

Aromatic, Nonconjugated
Ester, Acetate

Cyclic Anhydride, Six
Membered

Hydroxy Compound
Possibly Primary Hydroxy
Polysiloxanes

1,2 Aryl Subs. Isocyanate

1,4 Aryl Subs. Isocyanate

Aliphatic Sulfonic Acid
Nitrile, 2-Aryl Substituted

Nitrile, 4-Aryl Substituted

R S S "

Chemical Sub Class
Aromatic Alcohol

Substituent Group

Substituent Group

Aliphatic Sulfoxy-compound
Substituent Group

Aromatic Sulfoxy
Compound

Aryl Substituted Ester

Substituent Group
Substituent Group
Siloxanes

Aryl Isocyanate

Aryl Isocyanate

Aliphatic Sulfoxy-compound
Aryl Substituted Nitrile

Aryl Substituted Nitrile

Chemical Class
Aromatic Hydroxy Compound
Aliphatic Anhydride

Side Chain or Substituent

Side Chain or Substituent
Aliphatic Amine

Aliphatic Sulfur Compound
Side Chain or Substituent

Aromatic Phosphorus
Compounds

Aromatic Sulfur Compound
Aromatic or Conjugated Ester
Aliphatic Anhydride

Side Chain or Substituent
Side Chain or Substituent
Aliphatic Silicon Compound

Aromatic Nitrile or Multiple
Bonded Nitrogen

Aromatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Sulfur Compound
Aromatic Nitrile or Multiple
Bonded Nitrogen
Aromatic Nitrile or Multiple
Bonded Nitrogen
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Functional Group Analysis of 'GD1MB-R_1.asc'
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95
94
94
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94

94

94
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94

94

94

94

94
94

94
94
94

94

93
93

93
93
93
93

93

Possibly Aromatic Nitrile
1,2 Substituted Aryl Alcohol
Aliphatic Alkoxy, Methoxy

Aliphatic Amino Acid -
Carbonyl Compound

Aliphatic Conjugated Ester
Aliphatic Cyanate

Aliphatic Ester, Oxalate
Aliphatic Ether or Sulfone

Aliphatic Ketone or Carbonyl
Compound

Aliphatic Nitrile
Aliphatic Nitrile, Conjugated

Aliphatic Sulfonate or Sulfate

Aromatic Subst., Possibly
Secondary Amide

Aromatic Substituted, Possibly
Tertiary Amide

Aromatic, Nonconjugated
Ketone

Aromatic, Possibly Tertiary
Amide or Ketone

Carbonyl, Possibly Conjugated
Ketone

CHF2
Linear Bromo Compound

Pyridines, General
Tertiary Alcohol
Unsaturated Hydrocarbon,
Cyclic, > C5

Unsaturated Hydrocarbon,
Generic, Isolated
2-Substituted Phenol

2-Substituted Phenol,
Hindered

Aliphatic Chloroformyl Ester
Aliphatic Thioether
Aromatic Ester

Aromatic Ester, Nitro
Substituted

Aromatic, Alpha Methylene
Ketone

Substituent Group
Aromatic Alcohol

Aliphatic Cyanate

Substituent Group

Aliphatic Nitrile
Aliphatic Nitrile

Aliphatic Sulfoxy-compound
Aromatic Substituted Amide

Aromatic Substituted Amide
Aryl Substituted Ketone

Aromatic Substituted Amide

Fluorine compounds

Aliphatic Brominated
Compound

Pyridines

Phenol
Phenol

Aliphatic Chloroformate
Aliphatic Thioether
Aromatic Ester
Aromatic Ester

Aryl Substituted Ketone

Side Chain or Substituent
Aromatic Hydroxy Compound
Aliphatic Ether

Aliphatic Amino Acid

Aliphatic Ester

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Ester
Side Chain or Substituent
Aliphatic Ketone

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Sulfur Compound
Aromatic or Conjugated Amide

Aromatic or Conjugated Amide

Aromatic or Conjugated
Ketone

Aromatic or Conjugated Amide
Aliphatic Ketone

Organic Halogen Compounds
Aliphatic Halogen Compound

Other Aromatic Compounds
Aliphatic Alcohol
Alkene

Alkene

Aromatic Hydroxy Compound
Aromatic Hydroxy Compound

Aliphatic Acid Halide
Aliphatic Thiocompound
Aromatic or Conjugated Ester
Aromatic or Conjugated Ester

Aromatic or Conjugated
Ketone
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93

93

93

93

93
93

93

93

93

93
92
92

92

92

92

92
92
92

92

92
92
91

91

91

91
91
91
91

88

Aromatic, Ketone

Aromatic, Nonconjugated
Methyl Ketone

Aryl Aryl Ketone

Aryl Strained Ring or Activated
Carbonyl

Carbonyl, Alpha Methylene
Metal Carbonyl, Terminal +
Bridging

Metal Carbonyl, Terminal +
Cyclopentadienyl

Metal Carbonyl, Terminal or
Metal Cyano Complex
N-Methyl Amino, Tertiary, Aryl
Subs.

Terminal Allene

4-Substituted Phenol

Aromatic, Possibly
Sulfonamide, Secondary

Aromatic, Possibly Sulfonyl
Fluoride

Aromatic, Possibly Sulfonyl
Halide

Cyclic Anhydride, Five
Membered

Generic Aromatic
Possibly Aromatic Nitro

Possibly Aromatic Tertiary
Amine

Strained Ring or Activated
Carbonyl

Substituted Allene
t-Butoxy Substituent

Aliphatic Amido, Possibly
Subs. Urea

Aliphatic Linear Acyl
Anhydride

Aryl Halo Phosphate

CF3 group

Epoxy Substituent
Tetramethyl Ammonium Salt
Triaryl Phosphate

Primary Alcohol

Aromatic Ketone

Aryl Substituted Ketone
Aromatic Ketone
Substituent Group

Substituent Group

Aryl Substituted Aliphatic
Amine

Phenol

Aromatic Sulfoxy
Compound

Aromatic Sulfoxy
Compound

Aromatic Sulfoxy
Compound

Aryl Group
Substituent Group
Aryl Group

Substituent Group

Substituent Group

Fluorine compounds
Substituent Group

Aromatic or Conjugated
Ketone

Aromatic or Conjugated
Ketone

Aromatic or Conjugated
Ketone

Side Chain or Substituent

Side Chain or Substituent
Metal Carbonyl

Metal Carbonyl
Metal Carbonyl
Aromatic Amine

Alkene
Aromatic Hydroxy Compound
Aromatic Sulfur Compound

Aromatic Sulfur Compound
Aromatic Sulfur Compound
Aliphatic Anhydride

Aromatic Compound
Side Chain or Substituent
Aromatic Compound

Side Chain or Substituent

Alkene
Side Chain or Substituent
Aliphatic Amide

Aliphatic Anhydride

Aromatic Phosphorus
Compounds

Organic Halogen Compounds
Side Chain or Substituent
Aliphatic Amine

Aromatic Phosphorus
Compounds

Aliphatic Alcohol
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87

86

85

82

82

82

80

78
78

78

77
77
76
76

76

73

70
68

68
67

66

60

57

Possibly Methyl Siloxane or
Silane

Aliphatic Amido, Cyclic,
Lactam
Alkyl Aryl Ketone

N-Methyl Amino, Tertiary,
Aliphatic

Unsaturated Hydrocarbon,
Trans Conjugated
Unsaturated Hydrocarbon,
Vinylidene

Alkene Conjugated Ketone

4-Subst Pyridine
Isothiocyanate

Unsaturated Hydrocarbon,
Trans Alkene

2-Subst Pyridine
Methoxy Substituent
Aliphatic Acid Halide, Linear

Aliphatic Acid Halide, Long
Chain Linear

Carbonyl, Possibly Methyl
Ketone

Carbonyl, Possibly Alpha
Methylene Ketone

Aliphatic Ester, Acetate
Metal Carbonyl, Terminal +
Aryl

Silanol

Unsaturated Hydrocarbon,
Ether Conjugated

Unsaturated Hydrocarbon,
Trisubstituted

Linear Chloro Compound

Aliphatic Tertiary

Substituent Group

Aromatic Ketone

Conjugated Ketone

Pyridines
Aliphatic Thiocyanate

Pyridines
Substituent Group

Silanols

Aliphatic Chlorinated
Compound

Corresponding Chemical Classification Rules
Functional Group: '1,4 Substituted Aryl Alcohol', Chemical Class: 'Aromatic Hydroxy Compound',

Chemical Sub Class: 'Aromatic Alcohol'

Side Chain or Substituent
Aliphatic Amide

Aromatic or Conjugated
Ketone

Aliphatic Amine

Alkene

Alkene

Aromatic or Conjugated
Ketone

Other Aromatic Compounds
Aliphatic Nitrile or Multiple
Bonded Nitrogen

Alkene

Other Aromatic Compounds
Side Chain or Substituent
Aliphatic Acid Halide
Aliphatic Acid Halide

Aliphatic Ketone
Aliphatic Ketone

Aliphatic Ester
Metal Carbonyl

Aliphatic Silicon Compound
Alkene

Alkene
Aliphatic Halogen Compound

Aliphatic Amide

Vibration Start WN End WN Threshold Priority

C-H Bend, OOP, 1,4 Subs 840 790 Strong Mandatory

C-O Stretch 1125 1000 Strong Mandatory

C-H Bend, CH2/CH3 1480 1410 Variable Mandatory
irAnalyze-RAMalyze 7.1.3.0 Page 4 of 5



Functional Group Analysis of 'GD1MB-R_1.asc' 4:27:08 PM 4/12/2023

C-C Stretch, Ring 1520 1485 Variable Mandatory
C-C Stretch, Ring 1615 1580 Variable Mandatory
C-H Stretch, Alkyl 3000 2855 Variable Medium
C-H Stretch, Aryl 3100 3000 Variable Medium
O-H Stretch 3450 3225 Variable Mandatory

Missing Chemical Classification Rules

Functional Group: '1,4 Substituted Aryl Alcohol', Chemical Class: 'Aromatic Hydroxy Compound’,
Chemical Sub Class: 'Aromatic Alcohol'

Vibration Start WN End WN Threshold Priority
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Functional Group Analysis of 'JDB1_1.asc'
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Operator: somex
Department:

JDB1_1.asc

LabC:g

Analytical Software GmbH & Co. KG
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Matching Functional Groups
Quality Functional Group

100 Aliphatic Acid or Carbonyl
Compound

100 Aliphatic Alpha Amino Acid

100 Aliphatic Amino Acid

100 Aliphatic Amino Acid -
Carbonyl Compound

100 Aliphatic Linear Acyl Anhydride

100 Aliphatic Sulfite

100 Aliphatic tert-Amino Acid

100 Alkoxy Substituent

100 Aromatic Amino Acid, Bonded

100 Branched, Gem Dimethyl

100 Carbonyl, Alpha Alkyl
Substituted

100 Carbonyl, Alpha Methylene

100 Carbonyl, Possibly Alpha
Methyl Aldehyde

100 CF3 group

100 Linear Bromo Compound

100 Methoxy Substituent

100 N-MethylAmino Substituent

100 Unsaturated Hydrocarbon, Cis
Alkene

97 Methyl Mercapto

96 Aliphatic Aldehyde

96 Aliphatic Amine Salt, Primary,

Hydrochloride

T2 20 2

Chemical Sub Class

Aliphatic Sulfoxy-compound
Substituent Group

Alkyl Group
Substituent Group

Substituent Group

Fluorine compounds

Aliphatic Brominated
Compound

Substituent Group
Substituent Group

Aliphatic Thioether

' l‘453' o I‘ZBDI i ")L.)DI "

'S&J' o l6£3' ‘Tcr’n'

Chemical Class
Aliphatic Carboxylic Acid

Aliphatic Amino Acid
Aliphatic Amino Acid
Aliphatic Amino Acid

Aliphatic Anhydride
Aliphatic Sulfur Compound
Aliphatic Amino Acid

Side Chain or Substituent
Aromatic Amino Acid
Aliphatic Compound

Side Chain or Substituent

Side Chain or Substituent
Aliphatic Aldehyde

Organic Halogen Compounds
Aliphatic Halogen Compound

Side Chain or Substituent
Side Chain or Substituent
Alkene

Aliphatic Thiocompound
Aliphatic Aldehyde
Aliphatic Amine
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96

96

96
96

96
96

96
96

96
96

96

96

94

93

93

93

92
92

91

90
89

88
88
88
87

82

80
78
71

Aliphatic Amine Salt,
Secondary

Aliphatic Anhydride - Carbonyl
Compound

Aliphatic Carboxylate, General
Aliphatic Cyanate

Aliphatic Ether or Sulfoxide
Aliphatic Isonitrile

Aliphatic Mercapto Group
Aliphatic Nitrile

Aliphatic Sulphoxide

Carbonyl, Possibly Alpha
Methylene Aldehyde

Isothiocyanate

Unsaturated Hydrocarbon,
Cyclic, > C5

Aryl Ether, Aryloxy (possible 4-
subs)

Metal Carbonyl, Terminal +
Bridging

Metal Carbonyl, Terminal +
Cyclopentadienyl

Metal Carbonyl, Terminal or
Metal Cyano Complex

4-Subst Pyridine

Carbonyl, Possibly Conjugated
Aldehyde

Strained Ring or Activated
Carbonyl

Aliphatic Nitro Group

Unsaturated Hydrocarbon,
Trisubstituted

Aliphatic Alkoxy, Methoxy
Aliphatic Ester, Acetate
Pyridines, General
Aliphatic Thiocyanate

Unsaturated Hydrocarbon,
Trans Conjugated

2-Subst Pyridine
Aliphatic Tertiary
Aliphatic Acid Halide, Linear

Aliphatic Cyanate

Substituent Group
Aliphatic Nitrile

Substituent Group
Aliphatic Nitrile

Aliphatic Sulfoxy-compound

Aliphatic Thiocyanate

Phenoxy or Aryloxy Ether

Pyridines

Substituent Group

Pyridines
Aliphatic Thiocyanate

Pyridines

Aliphatic Amine
Aliphatic Anhydride

Aliphatic Carboxylate

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Side Chain or Substituent

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Side Chain or Substituent

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Sulfur Compound
Aliphatic Aldehyde

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Alkene

Aromatic Ether
Metal Carbonyl
Metal Carbonyl
Metal Carbonyl

Other Aromatic Compounds
Aliphatic Aldehyde

Side Chain or Substituent

Aliphatic Nitro-oxy Compound
Alkene

Aliphatic Ether
Aliphatic Ester
Other Aromatic Compounds

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Alkene

Other Aromatic Compounds
Aliphatic Amide
Aliphatic Acid Halide
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62 Unsaturated Hydrocarbon, Alkene
Ether Conjugated

Corresponding Chemical Classification Rules
Functional Group: 'Aliphatic Acid or Carbonyl Compound', Chemical Class: 'Aliphatic Carboxylic Acid'

Vibration Start WN End WN Threshold Priority

C-H Bend, CH2/CH3 1450 1380 Variable Mandatory
C=0 Stretch 1730 1680 Strong Mandatory
O-H Bonded, Acid 2710 2580 Variable Mandatory
C-H Stretch, Alkyl 3120 2855 Variable Mandatory

Missing Chemical Classification Rules
Functional Group: 'Aliphatic Acid or Carbonyl Compound', Chemical Class: 'Aliphatic Carboxylic Acid'
Vibration Start WN End WN Threshold Priority

irAnalyze-RAMalyze 7.1.3.0 Page 3 of 3



Functional Group Analysis of 'BD_1.asc'
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Operator: somex Labc{?}g
Department: Analytical Software GmbH & Co. KG
BD_1.asc
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Matching Functional Groups
Quality Functional Group

100

100
100
100

100
100
100
100
100
99

99

98

98
98
97

96

96

96

96

Aliphatic Acid or Carbonyl
Compound

Aliphatic Alpha Amino Acid
Aliphatic Amino Acid

Aliphatic Amino Acid - Carbonyl

Compound

Aliphatic Carboxylate, General
Aliphatic Linear Acyl Anhydride
Aliphatic tert-Amino Acid
Aromatic Amino Acid, Bonded
Carbonyl, Alpha Methylene

Aliphatic Carboxylate, Possibly
2-Keto Substituted

Carbonyl, Alpha Alkyl
Substituted

Aliphatic Amine Salt, Primary,
Hydrochloride

Long Chain Substituent
N-MethylAmino Substituent
Unsaturated Hydrocarbon,
Cyclic, > C5

Aliphatic Cyanate

Metal Carbonyl, Terminal +
Bridging

Metal Carbonyl, Terminal +
Cyclopentadienyl

Metal Carbonyl, Terminal or
Metal Cyano Complex

20

Chemical Sub Class

Substituent Group

Substituent Group

Alkyl Group
Substituent Group

Aliphatic Cyanate

'24lDZ‘I o '225:" o ‘23'3'.7’ o "SL.)D‘ " "653' o l‘4')3' o I‘ZB.'/’ i ")L.)DI o '5&" o ‘6.1.»:" ‘Tc"nl

Chemical Class
Aliphatic Carboxylic Acid

Aliphatic Amino Acid
Aliphatic Amino Acid
Aliphatic Amino Acid

Aliphatic Carboxylate
Aliphatic Anhydride
Aliphatic Amino Acid
Aromatic Amino Acid
Side Chain or Substituent
Aliphatic Carboxylate

Side Chain or Substituent
Aliphatic Amine

Aliphatic Compound
Side Chain or Substituent
Alkene

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Metal Carbonyl

Metal Carbonyl

Metal Carbonyl

irAnalyze-RAMalyze 7.1.3.0
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95
95

95

94

93

91

88

86
86

85

84

82
82
82
80
80

78

66

Aliphatic Aldehyde
Aliphatic Carbodiimide

Aliphatic Isonitrile

Aliphatic Anhydride - Carbonyl
Compound

Strained Ring or Activated
Carbonyl

Unsaturated Hydrocarbon, Cis
Alkene

Aliphatic Sulphoxide

4-Subst Pyridine
Carbonyl, Possibly Alpha
Methyl Aldehyde

Carbonyl, Possibly Conjugated
Aldehyde

Unsaturated Hydrocarbon,
Trans Conjugated

2-Subst Pyridine
Aliphatic Tertiary
Pyridines, General
Aliphatic Alkoxy, Methoxy

Unsaturated Hydrocarbon,
Trisubstituted

Isothiocyanate

Aliphatic Acid Halide, Linear

Aliphatic Carbodiimide

Aliphatic Nitrile

Substituent Group

Aliphatic Sulfoxy-
compound

Pyridines

Pyridines

Pyridines

Aliphatic Thiocyanate

Corresponding Chemical Classification Rules
Functional Group: 'Aliphatic Acid or Carbonyl Compound', Chemical Class: 'Aliphatic Carboxylic Acid'

Vibration Start WN End WN
C-H Bend, CH2/CH3 1450 1380
C=0 Stretch 1730 1680
O-H Bonded, Acid 2710 2580
C-H Stretch, Alkyl 3120 2855

Missing Chemical Classification Rules
Functional Group: 'Aliphatic Acid or Carbonyl Compound', Chemical Class: 'Aliphatic Carboxylic Acid'

Vibration

Start WN

End WN

Aliphatic Aldehyde

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Anhydride
Side Chain or Substituent
Alkene

Aliphatic Sulfur Compound

Other Aromatic Compounds
Aliphatic Aldehyde

Aliphatic Aldehyde
Alkene

Other Aromatic Compounds
Aliphatic Amide

Other Aromatic Compounds
Aliphatic Ether

Alkene

Aliphatic Nitrile or Multiple
Bonded Nitrogen

Aliphatic Acid Halide

Threshold Priority

Variable Mandatory
Strong Mandatory
Variable Mandatory
Variable Mandatory

Threshold Priority

irAnalyze-RAMalyze 7.1.3.0
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>KX674736.1 Bacillus sp. (in: firmicutes) strain A4 laccase gene, complete cds
ATGGCACTAGAAAAATTTGCAGATGAACTGCCGATTATTGAAACACTCCAGCCGCAGAAGAAATCAGACG
GCAGCACGTATTATGAAGTCACGATGAAGGAATGCTTTCACAAGCTGCACCGCGATCTCCCGCCGACCCG
GCTGTGGGGGTATAACGGTTTATTTCCCGGCCCGACGATCGACGTGAACCAAGATGAGAACGTCTATATT
AAATGGATGAATGACCTTCCGGATAAGCATTTTCTGCCCGTGGATCATACCATTCACCATTCAGAAAGCG
GCCATCAGGAACCCGATGTCAAAACCGTCGTCCATTTACACGGAGGAGCAACGCCGCCGGACAGCGACGG
CTACCCGGAAGCATGGTTCACAAAGGATTTTAAGGAAACGGGTCCTTATTTTGAGAAAGAGGTATACCAT
TATCCAAACAAACAGCGCGGGGCTCTGTTATGGTATCACGATCACGCCATGGCGATTACGAGGCTCAATG
TGTACGCCGGGCTTGCCGGGATGTATATCATCCGCGAGCGAAAAGAAAAGCAGCTGAAGCTTCCCTCCGG
AGAGTACGACGTACCGCTTATGATTTTGGACCGCACGTTAAATGACGACGGTTCCTTGTCTTATCCGAGC
GGACCTGCTAACCCTTCCGAAACGCTGCCCGACCCTTCCATCGTCCCGTTTTTTTGCGGAAATACCATTC
TCGTCAATGGTAAAGCGTGGCCGTATATGGAAGTTGAACCGCGGACATATCGTTTCCGCATCCTTAATGC
CTCCAATACAAGAACATTTTCTCTCTCGCTCAATAACGGCGGGAAGTTTATCCAAATCGGTTCTGACGGC
GGACTGCTTCCCCGCTCTGTCAAAACACAATCTATCAGCTTAGCCCCGGCAGAGCGGTATGATGTGCTCA
TCGATTTCTCCGCCTTTGACGGAGAACATATCATTTTAACGAACGGCACCGGCTGCGGGGGCGACGCCGA
TCCGGATACAGACGCCAATGTGATGCAATTCCGCGTCACAAAACCGCTGAAGGGAGCAGACACAAGCCGG
AAGCCTAAATATCTTTCAACAATGCCTAATGTGACATCAAAGAGAATACACAATATCAGGACGCTTAAAC
TCACAAATACGCAAGACAAATACGGCCGGCCCGTTTTGACGCTGAATAACAAGCGATGGCATGATCCTGT
GACAGAAGCGCCGAAGCTCGGCACAACGGAAATCTGGTCGATTATCAACCCGATGGGGGGCACCCATCCG
ATACACCTGCACCTTGTTTCCTTCCAAATCCTTGACCGGCGCCCTTTTGACTTAGAGCGTTATAACAAAT
TCGGCGACATTGTGTATACAGGCCCCGCCGTCCCGCCTCCTCCAAGTGAGAAAGGCTGGAAAGATACCGT
GCAGGCGCACTCGGGAGAGGTCATCAGAATCGCGGCGACTTTCGCTCCTTACAGCGGACGCTACGTATGG

CACTGTCATATTTTAGAGCACGAAGATTACGACATGATGAGACCGATGGACGTCACGGATAAGCAGTAA

>GU972589.1 Bacillus sp. LS04 laccase (cotA) gene, complete cds

ATGAAACTTGAAAAATTCGTTGACCGGCTCCCCATTCCGCAAGTGCTTCAACCCCAAAGCAAAAGCAAGG
AAATGACCTATTATGAAGTCACCATGAAAGAATTTCAGCAGCAGCTTCACCGCGATCTGCCGCCGACTCG
GCTGTTTGGATATAACGGAGTTTATCCCGGCCCTACCTTCGAAGTGCAGAAACACGAAAAAGTCGCAGTC

AAGTGGTTAAATAAGCTTCCGGATCGCCATTTTCTCCCCGTCGACCATACGCTTCACGATGACGGCCATC



ACGAACATGAAGTGAAGACGGTCGTTCATTTGCACGGAGGCTGTACGCCTGCTGACAGCGACGGATATCC
TGAGGCTTGGTACACAAAAGACTTCCATGCAAAAGGCCCTTTCTTTGAAAGGGAGGTGTATGAATATCCG
AATGAGCAGGATGCTACAGCTCTTTGGTATCATGACCATGCAATGGCCATCACAAGGCTGAATGTATATG
CGGGGCTTGTCGGTTTATATTTTATTCGCGACAGGGAAGAGCGTTCATTGAACTTGCCGAAGGGAGAATA
TGAAATCCCGCTTTTGATTCAGGATAAATCATTTCATGAAGATGGTTCATTGTTTTATCCGCGGCAGCCT
GACAACCCTTCGCCGGATCTTCCGGACCCGTCGATTGTTCCGGCTTTTTGCGGTGATACCATTTTAGTCA
ACGGCAAGGTATGGCCTTTCGCTGAACTGGAACCCCGAAAATACCGTTTTCGGATACTGAACGCCTCCAA
TACGAGAATCTTTGAGCTGTATTTCGATCATGACATCACATGTCATCAAATCGGCACGGACGGCGGTCTT
CTGCAGCATCCGGTCAAAGTCAATGAACTGGTGATCGCGCCGGCTGAAAGGTGCGATATCATCGTTGATT
TTTCACGAGCAGAAGGAAAAACCGTGACACTGAAAAACCGGATCGGCTGCGGCGGACAAGACGCAGATCC
CGATACTGATGCCGACATCATGCAATTCCGCATCTCAAAACCTTTGAAGCAAAAAGATACAAGTTCATTG
CCGAGAATATTGAGAAAGCGCCCATTTTACCGGAGACACAAGATCAATGCCCTCAGAAATCTGTCATTGG
GCGCGGCCGTTGACCAATATGGAAGACCTGTTCTGCTTTTAAACAACACAAAGTGGCATGAACCGGTAAC
CGAAACACCCGCACTCGGCAGCACTGAGATCTGGTCGATCATCAATGCCGGAAGGGCGATCCATCCGATC
CATTTACATCTTGTTCAATTTATGATTCTCGACCACCGGCCGTTTGATATCGAGCGGTATCAGGAAAACG
GAGAACTTGTTTTTACCGGTCCGGCAGTTCCTCCGGCACCGAATGAAAAGGGGCTGAAAGACACCGTCAA
AGTACCCCCGGGTTCAGTGACGCGCATTATCGCCACCTTTGCGCCGTACAGCGGCAGATATGTTTGGCAC
TGCCACATCCTTGAGCACGAAGATTACGATATGATGCGCCCTCTTGAAGTGACAGATGTTCGTCATCAAT

AA

>KC010297.2 Bacillus pumilus strain DSKK1 laccase (laccl) gene, complete cds
ATGAACCTAGAAAAATTTGTTGACGAGCTGCCAATTCCAGAAGTTGCGGAGCCCGTCAAAAAGAACCCAA
GACAAACGTATTATGAAATTGCAAAGGAGGAGGTATTCTTAAAAGTTCATAGAGACCTGCCCCCAACCAA
GTTATGGACTTATAATGGCAGTTTGCCTGGTCCAACCATTAAAGCCAATCGAAATGAAAAGGTCAAAGTG
AAATGGATGAACAAATTGCCATTGAAACATTTCCTCCCTGTCGATCACACCATTCATCCTGGGCATCACG
ATGAACCAGAGGTCAAAACAGTCGTTCATCTGCATGGCGGTGTCACGCCAGCAAGCAGTGACGGCTACCC
AGAGGCCTGGTTTTCAAGGGACTTTGAAGCAACCGGCCCTTTTTTTGAAAGAGAGACTTACGTATACCCG

AATCATCAGCAAGCCTGCACATTGTGGTATCACGATCATGCGATGGCATTGACACGACTAAATGTGTACG



CCGGTTTAGCTGGGTTTTATTTGATCTCAGATGCATTTGAAAAGTCCTTAGAGCTTCCGAAAGATGACTA
TGACATTCCTTTAATGATTATGGACCGTACGTTTCAAGAGGATGGCTCACTGTTTTATCCTAGCAGACCA

AACGACACGCCAGAAGACAGTGACATACCAGATCCATCCATCGTGCCCTTTTTTTGTGGAGAAACAATCT

TAGTCAATGGAAAAGTATGGCCGTATTTAGAAGTAGAGCCGCGAAAGTACCGTTTTCGTATTTTAAATGC
GTCCAATACTAGAACTTATGAGCTGCATCTAGATAACGACGCTACAATCATGCAAATTGGTTCCGATGGG
GGCTTTTTGCCAAGACCCGTTCGCCATCAATCATTTAGCATCGCACCTGCTGAACGTTTCGATGTCATCA
TCGACTTTTCAGCTTACGAAAACAAAACGATCACTCTCAAAAATACAGCCGGCTGCGGACAGGATGTGAA
TCCTGAAACAGATGCGAACATTATGCAATTCAAAGTCACACGTCCGCTAAAAGGAAGGGTACCTAAGACA
TTACGTCCTATTTTCAAACCGCTGCCACCGCTTCGGCCAAGTCGAGCTGATCGAGAGCGTACACTCACAC
TTACCGGCACACAGGATAAATACGGCCGCCCAATCCTATTGCTCGATAACCACTTTTGGAATGACCCTGT
CACGGAAAATCCTCGTCTTGGCAGTCTAGAGGTTTGGTCCATCGTCAATCCAACCAGGGGTACACACCCC
ATTCATTTGCACCTTGTTCAATTTAGGGTTTTAGACAGAAGGCCGTTTGATACAGAAGTCTATCAATCGA
CAGGAGAAATCGTGTATACAGGACCAAACGAAGCACCTCCTTTACATGAACAAGGCTACAAGGACACCAT
TCAGGCGCATGCAGGTGAAGTCATTCGGATCGTTGCTCGATTTGTTCCATATACCGGCCGATATGTGTGG

CATTGTCATATTTTAGAGCATGAAGATTATGACATGATGAGGCCGATGGATATCATCCAGTAA

>AF184209.1 Marinomonas mediterranea polyphenol oxidase (ppoA) gene, complete cds
TTGATGACTGAGCCGCTTTTGCTAGTCTTTAGAGTACCGACACTCTCACAAAAGGACTCATCAATGCAGA
CATGCAAACAATGGATAATGCCCATTAAAGGGCTGACCATCGGATCGCTCACACTCTTATTAGCCGCTTG
CTCCAATCATCAAACAGATCACGCTTCACACGATATGATGTCGATGGACTCTGAGTGGACACCGAACTAT
ATCAAGCTGGCCGACTACTCACCGCCAACGGCCGTTCCAGAAGGCGTTGGCGAGGGGTGCGAATACAAAA
TCATTCCTCCTGAATTTAAAAACGTCGCGACAGCCGATGTCCTTGAATCAGGAAACGGTGAGCTAAACTT
TACGATGTCTGTCGCATATCAACAAAGAGACATTGCTGGGTGTAACACTTGGCTTAGAAACTATGCGTAT
GCACAAGGTGACGATGCGCCTAAAGCCGCACTAGTTGGCCCAACCTTGAAGCTCAAGCCTGGCGATATTT
TGCGCTTTAGACTCGAAAACCGTATGCCAGACTGTGACGCCGCGCCAAACTTTTTGTGCTCTGGTCTTAC
TCACCATAATCATGCCGATTCATCGAGCACGCCTTTAACCGATGAAGAGGCGGCCCAAATGAACACCCCC
CATAACTTCAATGTCACCAACTTCCATACCCATGGCCTCTGGGTTTCGCCGAGCAAAAACAGCGATAACG

TGCTTTTAGAACTGCAACCCGGTTATGCATTTGACTATGAAATTCGTATCCCAGAAGACCACCCCCAAGG



TACATTTTGGTATCACGCACACGTGCATGGTTCGACTGCACTGCAAGTATCAAGTGGCATGGCTGGAGCC
ATCATTATTGAAGGAGGCGACCCCGCAAAAGATGTAGGGCAACAGCCACAAATTAAAGGCAAAGTAGACC
ACACATTCGTCATGCAACAGGTGGCATACGACTGTAACGGGGTTATCGAATACTACGATGCGAATGACGT
TCCTAACAATGTGGATGTCTGTGAGATTGATGGTAAACCCGCGAATATTTTTGGTCCAGGTGAATGGCAA
AAAACCGAACGACGAACACTCGTCAACGGTCAAGTTGTTCCACGCATTACGTTAAAACCGGGAGAAATAC
AGCGCTGGCGCTTTATCCATGCAGGCGTAAGAGAGTCTCTCAAGCTCGTTACAGTCCGAAACTCTTCAAC
AATAAACTTGTTAAAAGGCATTATTGGGGAATCAAACGCCATTGGCACCTTAAACCAAATTGCGGTCGAT
GGTTTAAATACAGGCCAACTGGACGAATGGTGCTCAGGTCAGCCTCAGCTAAATTGCGATATAGAAGCGC
TACAACCAGGTTACCGAGCTGACTATCTTTATCAAGCACCCACCACGCCAGGAACGTATTGGTTGATAGA
TGATCAGGCTTCTGATGCCAAATCCTTGCAAGGTGTGTTTGAGGATAAAGCCGCGTTAATGCAAGTGGTC
GTAGAGGGTGAGCTGCAAACTGACGCATTACCGACGTCATCAAGCCTAGCGTCATATCAAGCGCATCCAA
CACCGACAGCAACCCAAATTGCTGAAATGGATCATGATACTGACAATACGCAGGACATGATGTTCTACCT
AGGAAGTCGCACAAGCATCTCAAGCATTACGGACCCAATGTGCCTAACCACATCGGATAATGATCTAAAT
AATGGCCAGCCTGGCAGCGATTTAATATTTTCGATTAATGGCCTACCATTTGGACAAAACCCGGATCGAG
ATTTAACACTCGGACAATGGCAACGCTGGAACCTTTGTACTCGCGGCTTAGCTCCGATGCATCCGTATCA
TATTCATGTTAACCCTTTCTATGCTTACAGAACGGGGCCGGATGGCGAGCAGCAGGGCGTCTGGCGCGAT
ACGCTCGCAATTGAGATAGGAGATAAAAACGCGCCATCTAATACCGTTGCGTATTCTGAAAACCGCTATC
CGACTACCTTACCGGGTATCGACGATCCTCTTACTGTGAAACAAATGTATACCGGCGCATTTGTACTGCA
TTGCCATATTCTCGACCATGAAGATCAAGGTATGATGCAAAAAGTAGTACTCAAAGAATAAGCAGACTGG

TGCATGAAATGTAAAAGCGAGCCAAAGGCTCGCTTTTT

>stenotrophomonas maltophilia GD1
CGCCCTCCCGAAGGTTAAGCTAACCTGCTTCTGGTGCAACAAACTCCCATGGTGTGACGG
GCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCAGCAATGCTGATCTGCGATTACTAG
CGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTGAGATAGGGTTTCTG
GGATTGGCTTACCGTCGCCGGCTTGCAGCCCTCTGTCCCTACCATTGTAGTACGTGTGTA

GCCCTGGCCGTAAGGGCCATGATGACTTGACGTCATCCCCACCTTCCTCCGGTTTGTCAC



CGGCGGTCTCCTTAGAGTTCCCACCATTACGTGCTGGCAACTAAGGACAAGGGTTGCGCT
CGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTG
TGTTCGAGTTCCCGAAGGCACCAATCCATCTCTGGAAAGTTCTCGACATGTCAAGGCCAG
GTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATACTCCACCGCTTGTGCGGGCCCCC
GTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGCGAACTTAACGCGT
TAGCTTCGATACTGCGTGCCAAATTGCACCCAACATCCAGTTCGCATCGTTTAGGGCGTG
GACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGTGCCTCAGTGTCAGTGTT
GGTCCAGGTGGCTGCCTTCGCCATGGATGTTCCTCCTGATCTCTACGCATTTCACTGCTA
CACCAGGAATTCCGCTACCCTCTACCACACTCTAGTCGCCCAGTATCCACTGCAGTTCCC

AGGTTGAGCCCAGGGCGTTCACAACGGACTTAAA

>JF821185.1 Streptomyces sp. C1 laccase gene, partial cds
TACTGGCACTACCACGACCACGTCGTCGGCACGGAACACGGGACGGGCGGCATCCACAAGGGCCTGTACG
GCCCGCTGATCGTGCGCCGCAAGGGCGATGTGCTGCCGGACGCCACGCACACGATCGTCTTCAACGACAT
GATCATCAACAACAAGCCGCCGCACACGAGCCCGAACTTCGAGGCCACCGTGGGTGACCGGGTCGAGTTC
GTGATGATCACGCACGGCGAGTACTACCACACCTTCCACATGCACGGTCACCGCTGGGCGGACAACCGCA
CCGGCATGCTCACCGGCCCGGACGACCCGAGCCAGGTCATCGACAACAAGATCATCGGACCGGCCGACTC
GTTCGGCTTCCAGATCATCGCGGGCGAGCACGTCGGAGCCGGCGCCTGGATGTACCACTGCCATGTGCAG

AGCCAC

>HQ857207.1 Streptomyces cyaneus strain CECT 3335 laccase (sclA) gene, complete cds
TTGACCGACATCATCGAGAGGCTCACGGACAGCGACGGGAAGCCGGAGGAGGAGCAGCTCGGCACCGGCG
AACTCACGCCGTACACGGCCCCACTGCCCGTCCCGCCCGTCCTGCGCCCGGCCTCCGACGACGTCCTGCA
CGAGACCGAGATCGCCTTACGCCCGGCCTGGGTGCGCCTGCACCCGCAGCTGCCGCCGACCCTGATGTGG
GGATACGACGGCCAGGTGCCGGGCCCGACCATCGAGGTGCGGCGCGGACAGCGCGTCCGCATCGCCTGGA
CCAACCGCATTCCCAAGGACAGCGAGTACCCGGTCACCTCGGTGGAGGTGCCGCTGCGCACCGACGGCCG
CCCGCAGTCCACCACCGAGCCCGGCCGCGAGGGCGTCGAGCCGAACAAGGACGTCGCCGCGCTGCCCGCLC
TGGTCGGTCACCCATCTGCACGGCGCCCAGACGGGCGGCGGCAACGACGGCTGGGCGGACAACGCGGTCG

GCTTCGGAGACGCCCAGCTCTCCGAGTACCCGAACGACCACCAGGCGGTCCAGTGGTGGTACCACGACCA



CGCCATGAACATCACCCGGTGGAACGTGATGACGGGCCTGTACGGCACCTACCTCGTCCGCGACGACGAG
GAGGACGCCCTCCATCTGCCGTGCGGGGAGCGGGAGATCCCGCTGCTGCTCGCCGACCGCAACCTCGACA
CCGACGAGGACGGCCGGCTCAACGGACGGCTGCTGCACAAGACGCTGATCGTCCAGCAGCAGAACCCGGA
GACGGGCAAGCCGGTCTCCATCCCGTTCAGCGGCCCGTACAACACGGTCAACGGCCGCATCTGGCCGTAC
GCCGACGTGGACGACGCCTGGTACCGCTTCCGGCTGGTCAACGCGTCCAACGCGCGGATCTACGACCTCG
TCCTGGTCGACGAGGACGACAACCCGGTCCCGGGCATCGTCCACCAGATCGGCAGCGACGGCGGGCTGCT
GCCGCGTCCCGTCCCGGTCGACTTCGACGGCGCGCTGCCCACCCTGACCGCGGCGCCTGCCGAGCGCTTC
GATCTGCTCGTCGACTTCCGCGGCCTCGCGGGCCGGCGGCTCCGCCTGGTCAACAAGGGCCGCAACCAGC
CGCCGGGCGTCTCCGACCCGGCAGGTGACGTGCGCTATCCGGCGGTCATGGAGTTCCGGGTCCGCGAGAG
CTGCGAGACGGACACCTTCGAACTGCCCGAGGTGCTCTCCGGCTCCTTCCGCCGGCTCACGCACGACATC
GAGCACGGCCACCGGCTGATCGTCCTCACCCCGCCCGCCACCAAGGGCGGCGGCGGTCACCCGGAGATCT
GGGAGATGACGGAGGTCCAGAACCCGGGCGACATCCAGGTCCCCACCGAGGGCGTCATCCAGGTCACCGG
AGCTGACGGGAAGACCAAGACCTACCGGCGCACCGCCCGGACGTTCAACGACGGCCTGGGCTTCACCATC
GCCGAGGGCAGCCACGAGCAGTGGAGCTTCCTCAACCTCGCGCCGATCGTCCACCCCATGCACATCCACC
TGGCGGACTTCCAGCTGCTCGGCCGGGACGCCTACGACGTCTCCGGCTTCGACCCGGCGATCGGCGGCAC
CCGCAGCCCGATCCGCCACGACGCCGGCACCACGATCCCGCTGGCGCCCAACGAGCTGGGCCACAAGGAC
GTCTTCCGGGTACCGGGGAACCAGATCCTGCGCGTCATGGGCAAGTTCGACGGTGCGTACGGCCGGTTCA
TGTACCACTGCCACCTCCTCGAACACGAGGACATGGGCATGATGCGGCCCTTCGTCGTCATGCCCCCGGA

GGCCCTGAAGTTCGACCACGGCGCCGGTCACGGCGGCCACGACGGCCACGGGGCGGGCCACACGGGCTGA

>MW344649.1 Geobacillus stearothermophilus laccase (lacsagzm) gene, complete cds
ATGCCGGACATTTTTCAACAAGAAGCTCAAGGATGGCTCCGCTGCGGGGCGCCCCCGTTTGCCGGAGCAG
TCGCCGGGTTGACAACGAAACAAGGCGGAGAAAGCGAAGGGCCGTTCGCCTCGCTGAATATGGGGCTGCA
TGTCGGCGACGATCGCATGCATGTCGTCAACAACCGCCGCCGTCTGGCCGAATGGCTTTCTGTTCCGCTC
GATCATTGGGTGTGCTGTGAGCAAGTGCACGGCGCCGTGATTCGGAAAGTGACGAAAGGCGATCGGGGGA
GCGGGGCGCACGACTTCGCTGCAGCGGTCCGGGGGGCCGACGGGCTGTATACGGATGAGGCGGGGGTATT
GCTCGCACTTTGTTTTGCCGATTGTGTGCCTGTCTATTTTATCGCGCCATCGGCGGGCCTAGTCGGCCTT
GCCCACGCCGGCTGGCGGGGGACGGCGGGCGGCATTGTCCAAAACATGGTGCGGCTTTGGCAGGAGCGCG

AACACATTGCCCCGTCCGACATCTATGCCGCGGTTGGACCGGCCATTGGCCCATGCTGTTACACGGTTGA



TGACCGGGTGATCGATGGCCTGCGTCCGACTCTTCCTGCGGGCGGCCCGTTGCCGTGGCGCGAAACAAGC
CAAGGGCAGTATGCGCTTGATTTAAAAGAGGCCAACCGCCTGCAGCTTGCGGCCGCCGGGATTCCAGACT
GCCATATTTATGTATCGGAACGCTGTACAAGCTGTGAGAAAGCGTTGTTTTTTTCCCACCGCCGCGACCG

TGGGACGACAGGGCGGATGTTGGCGTTTATCGGCCGAAGGGAGGAGACGGCATAA

>AB092576.1 Streptomyces lavendulae gene for laccase, complete cds
GGGCGACCATGGACGGCTATGTGCTGGAGCTCCAGAACTGGACGGCCGGAATCCTCAACTGGCACCGGGA
CTGCCGCCGTTACGGAGCCGCCGATCTGGCCCGGCGCGCGCATGGCTTCGTGCCGGGGCAGTTGCCGAAC
CTTTTCAGCCGGAATAAGGGATTCGTGGAACCCGCGTGGGGCGTGGTGAGTCCTGTGGGGTGAAGGCGGC
CACTGACCGGCCGCACCACGGGGGACGCAACACGGAACACGGGGGTGTTCTCACCATGACCGACATCATC
GAGAGGATCACGGACGGCCTGGCGGGCGCGGCGCGGGATGCCGCGCCCGCCGCGGCGGACGGTGAACTGA
CGCCGTACGCGGCGCCGTTGACCGTTCCTCCCGTCCTGCGTCCCGACTCCACGGACGTCCTGCGGGAGAC
CGAGATCGCACTGCGGCCGACGTGGGTGCGGCTGCACCCGCAGCTCCCGCCGACACTCATGTGGGGGTAC
GGCGGATCGGTGCCGGGGCCGACCGTCGAGGTCCGGCGCGGGCAGCGCGTCCGCATCGCCTGGACCAACC
GCATCCCGAAGGGCAGCGAGTACCCGGTCACCGCCGTCGAGGTGCCCGCGGCGAACCCCAACCCGAGCAC
CGAACCGGGCCGCGGCGGCGTCCCGCCCATCGCGGACGTCGCCGCCCTGCCCGCCTGGACCGTCACCCAC
CTGCACGGCGCGCAGACGGGCGGCGGCAACGACGGCTGGGCGGACAACGCGGTGGGCTACGGCGACGCCC
AGCTCTCCGAGTACCCGAACGACCACCAGGCGGTCCAGTGGTGGTACCACGACCATGCCATGAACGTGAC
GCGGTGGAACGTCCACACGGGCCTCTACGGCACCTATCTCGTCCGCGACGACGAGGAGGACGCGCTCCAA
CTCCCCTCCGGGAAAAGGGAGATCCCGCTCCTCATCGCCGACCGCAACCTCGACACGGACGAGGACGGCG
CGCTCAACGGCCGGCTGCTGCACAAGACCGTGATCGTCCAGGAGAAGAACCCGGAGACGGGCAAGCCGGT
CTCCGTGCCCTTCGCGGGCCCGTACACCACGGTCAACGGCCGTATCTGGCCCTACGCCGAGGTGGACGCG
GCCTGGCACCGCTTCCGCCTGGTCAACGCGTCGAACGCCAGGATCTACGACCTCGTCCTGATCGACGAGG
ACGACAACCCGGTGCCGGGCGTCCTGCATCAGATCGGCAGCGACGGCGGCCTTCTCCCGCGCCCGGTGCC
GGTCGACTTCGACGAGGCGCTGCCCACACTGACCGTCGCCCCGGCCGAGCGCATGGACCTGCTCATCGAC
TTCCGCGCGCTCGCCGGACGCCGCCTACGCCTCGTCAACAAGGGCGCGGGCCAGGCGCCCGGCGTGLCCG
ACCCGGCGAACAACGTGCGCTATCCGCACGTCATGGAGTTCCGCGTCGGTGAGTGCGGCACGGACGACCC
GTTCGAGCTGCCCGAGGTCCTCTCGGGCTCCTTCCGCCGGCTGACGCACGACATCGAGCACGGGCACCGC

CTCATCGTGCTGACCCCGCCGGCCACGAAGGGCGGCGGCGGCCACCCCGAGATCTGGGAGATGACCGAGG



TCGAGGACGCCGAACAGGTCGAGCTGCCCGCGGACGGGGTCATCCAACTCATGAGCTCCGAAGGCGCGTT
GAAGACGTACCGCCGCACCTCACGCACCTTCAACGACGGCCTCGGCTTCACCGTCGCGGAGGGCAGTTAC
GAGCAGTGGAGCTTCTTGAACCTCGCCGTGAACCCGCCCGTCGTGCACCCCATGCACATCCATCTCGCCG
ACTTCCAGATCCTCGGCCGTGACACGTACGACGTGTCGGGGTTCGACGTGACGGCCGGCGGCACGLCGLGC
GCCGCTCGCGCCCGACCCGGCCACGCCGGTCCCGLCTCCCGCCGAACGAGCGCGGCTACAAGGACGTCTTC
AGGGCGCTGCCAGGCCAGATGCTGCGCGTCATGGGACGGTTCGACGGCGCCTACGGGCGCTTCATGTACC
ACTGCCATCTGCTGGAGCACGAGGACATGGGCATGATGCGGCCGTTCGTGGTGATGCCCGCCGAGGCGAT
GAAGTTCGACCACGGGGCGGGCCACGGCGGACATGGGGGACACGGAGGGCACGGCGGCTGACCGGACLCGCC
AGAAATGCCCGGTTCAGTCTCACTCGTTCGGGAATCGTCGCGCCGGACGCGGACGGGTAGAGCTTTGGCC
GGAGGTGGGCCATGGAACAGACCGCGTTGCGCCCCAAGTCGATGCCCGGAGCTCCGCGTCGTGAGGGGGT

GGCCGCCC

>XM_001389488.2 Aspergillus niger CBS 513.88 laccase, mRNA
ATGGCAACAGTCTCTCTACCGGCTATTTTCGACACCGGCATGGCCCTGGGTATCGGCATTATCTCACAAC
CAAGCCCTCTACAAGACTTGATCCCATCGGGAGTCTCGAACAGCCAGGTACACCCAGTTACACATGACCC
CGATACATCACGTCCTTTGATAGAGCTTCAACCGGAAAATCATGTGTACCGCGATCCTGCAACGCAACAT
TTCGACTGGGTGGTGACTGCCAACCATCGACGCCCGGATGGGGTGCTGAAATGGATTTATCTGATCAATG
GTCTCTTTCCTGGACCGACGGTTGAGGCACGACCTGGTGACCGCTTGATAGTAAACGTGACCAATTCTTT
GGAAGACGAACCGATCTCCATCCATTGGCATGGAATTCATATCGAGAATGCTATGGATGGAGCAGTTGGT
GTAACACAATGCCCTATCCCTCCAGGGTCCACGTTTACCTACAACTTCACGATTCCCGCACATCAAAGCG
GTACATTCTGGTACCACGCTCACTCCGGCCTTATCAGGGCCGATGGCCTATATGGGGGGCTCATCGTGCA
CGAGCCCTCCCCTAAGCCCACGGTGCGGGGGCTATTGGCTCGTGCAGATGAAAAAGGAACTGCCAGCTAT
GATAGGGACATTCTACTCTTAATTGGGGATTGGTATCACCGATCAGCGGACCAGGTCTACTCCTGGTATA
TGCGTGCCGGGTCATTTGGAAACGAGCCTGTCCCAGATTCATTACTGATAAACGGTGTGGGCCATTTCGA
TTGCTCCATGGCTGTCCCAGCACGGCCGGTGGACTGTATTTTTCGACAGATGAACCTCTCATACCTGGAT
GCGAAGGGTGACGCAGCGTACAGAGTCCGAGTGGTAAATACGGGCTCGGTTGCAGGCTTTACGTTGGGTT
TTCAGAACAAAGAATTCAGTCTCATACAAGTGGACAGCATTGAGGTCGAACAAGAAGATTCAAATTCAGC
CGGCGTACTCTACCCGGGCCAGCGAATGGACATTATACTCCGTCCGGGTCCAGACAAAACTCCAAGCTCA

ATGACTATTGATCTAGATAAAGAATGCTTCAGGTACCCCAACCCAGCTTTAGCATCTATCCAGACATTCA



ATATAACGAAGTCATCGGACAACACATCCTCCACCATATCTCCATCAAATAACACGATATCTCTTTCCGA

AGTCGCCACTAGAAAGTCACTCCTCTCCAGCCTTCCCGAAAAAGCACATCAAACCCACGTGGTGTACAGT

AAAATCGAAAAGCTCTCCATAAACCACAATGTGCCGTATGGATTCTTCAACCGGACTTCATGGAAGCCTC

AGATTGATACACCACTTATTGATCTTCCTCGCGACAAATGGGATGGAAACCAGCTCGTGTTATCAACAGG

ATCATCTACTTCCCGTGCTCTGCCGTCCGATAAAGACCAGGACTTATGGATTGACCTGATAGTCAACAAT

CTAGACGATAGTGGCCATCCATTTCACCTGCACGGCCACCACTTCTACATCCTGAGGACCTACCAAGCAC

CCGTAGGCTGGGGCGCCTACAATCCTTTCACAGATGCCTACCCACCTGGTCTGGCTCCAGAATCTGTCAG

CTCATCAAGAGCAGATACTCCCTACGATCTCTCCCGCGCGCAGCTACGAGACACAGTCTATATCCCCAGC

CGCGGGCACGCAATCTTGCGCTTCCGAGCAGATAACCCAGGGATATGGTTATTTCATTGCCATATTATCT

GGCACCAAGCGAGCGGAATGGCCATGCTATTGCAGATGTAA



