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Amino Acid Sequence Studies of Basic Isozyme
of Horseradish Peroxidase
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Dept. of Food & Nutrition, Seoul Health Junior College

Abstract

The amino acid sequence of basic isozyme ES5 of Horseradish Peroxidase (HRP E5) was determined by

protein sequencing. HRP E5 consisted about 300 residues, and has a molecular weight of approximately 36,
000 =+ 500 dalton, The protein was rich in aspartic acid (14%), arginine(13%), and leucine(11%). The pri-
mary structure of HRP E5 was established by sequencing its tryptic(T;-Tig) and lysylendopeptic(A;-As)

peptides. The sequence homology between HRP E5 and HRP C(neutral isozyme of horseradish peroxidase)

is found to be more than 66%. The highest concentration of identical residues are found on residues 29~ 56,

90~123, and 155~173, but relatively low on 174~271.
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Table 1. Amino acid composition of the HRP E5 and HRP C”

HRP E5 HRP C”
Amino aicd Wt amino acid Mol /mol Integer Integer
(g) /100g
Aspartic acid 14.3 38.9 39 48
Threonine 6.8 21.6 22 25
Serine 6.7 23.6 24 25
Glutamic acid 6.5 16.1 16 20
Proline 5.6 184 18 17
Glycine 3.9 18.7 19 17
Alanine 5.9 23.9 24 23
Valine 5.8 18.1 18 17
Methionine 1.4 2.8 3 4
Cysteine 4.2 9.1 9 8
Isoleucine 4.7 13.1 13 13
Leucine 11.9 32.7 33 35
Tyrosine 3.0 5.9 6 5
Phenylalanine 8.6 18.9 19 20
Lysine 5.3 7.0 7 6
Histidine 1.3 2.9 3 3
Typtophan 0.6 0.7 1 1
Arginine 12.5 26.3 26 21
Total 300 308

% Cysteine content was determined as cysteic acid after performic acid oxidation. Tryptophan content was de-

termined by analysis after 3M mercaptoethane sulfonid acid hydrolysis.
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Fig 2. HPLC elution profile of a tryptic digest

of HRP E5. Elution was achived with a liniar acet-

onitrile gradient(0~60%) in 0.1%(v/v) TFA on a
cosmosil 5C5-300 column.

Fig 3. HPLC elution profile of a lysylendope-
ptic digest of HRP E5. Elution was achived with
a liniar acetonitrile gradient(0~60%) in 0.1%(v/v)
TFA on a cosmosil 5C,3-300 column.

Table 2. Amino acid compositions of tryptic peptides of HRP E5
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Aspartic acid
Threonine
Serine
Glutamic acid
Proline
Glycine
Alanine
Valine
Methionine
Cysteine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Tryptophan
Arginine
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% Cysteine content was determined as cysteic acid after perfomic acid oxidation. Tryptophan content was deter-
mined by analysis after 3M mercaptoethane sulfonidic acid hydrolysis.
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Table 3. Amino acid sequence of tryptic peptides of HRP E5

T Val-Val-Asn-Ser-Arg

Ty Thr-Ala-leu-Glu-Arg
T3 Ala-Cys-Pro-Arg

T, Arg-Leu-Cys-Pro-Arg

Ts Asp-Ala-Ala-Pro-Asn-Val-Asn-Ser-Ala-Arg

T Gly-Phe-Asn-Val-lle-Asp-Arg
T, Cys-Leu-Phe-Val-Thr-Ala-Arg

Ty Met-Gly-Asn-Leu-Arg-Pro-Leu-Thr-Gly-Thr-Gin-Gly-Glu-Ile-Arg
Ty Asn-Val-lle-Val- Asp-Glu-Leu-GIn-Thr-Asp-Pro-Arg
Tio Gly-Cys-Asp-Ala-Ser-lle-Leu-Leu-Asp-Thr-Ser-Lys

Ty Leu-His-Phe-His-Asp-Cys-Phe-Val-Arg
T Thr-Cys-Pro-Ser-Val-Phe-Asn-Ile-Ile-Lys

T3 Ala-Phe-Ala-Asp-Val-Gly-Leu-Asn- Arg-Pro-Ser- Asp-Leu-Val- Ala-Leu-Ser-Gly-

Gly-His-Thr-Phe-Gly-Arg

T Tyr-Asn-Phe-Asn-Gly-Thr-Asn-Arg-Pro-Asp-Pro-Thr-Leu- Asn-Prl-Ser-Tyr-Leu-Ala-Asp-Leu- Arg

Tis Asn-Gly-Asn-Gly-Thr-Val-Leu-Val- Asn-Phe- Asp-Val-met-Thr-
Pro-Asn-Thr-Phe-Asp-Asn-Gln-Phe-Tyr-Thr-Asn-Leu-Arg

T Gly-Leu-Ile-GIn-Ser- Asp-Gln-Glu-Leu-Phe-Ser-Thr-Pro-Gly-Ala-

Asp-Thr-lle-Pro-Leu-Val-Asn-Leu-Tyr

Tz Ser-Ser-Asn-Thr-Leu-Ser-Phe-Phe-Gly-Ala-Phe-Ala- Asp-Ala-Met-lle-Arg

T Arg-Asp-Ser-Val-Glu-Ala-Phe-Phe-Asp-Leu-Ala-Asn-Thr-Ala-
Leu-Pro-Ser-Pro-Phe-Phe-Thr-Leu-Ala-Gln-Leu-Lys

The Thr-Val-Ser-Cys-Ala-Asp-lIle-Leu-Thr-lle- Ala-Ser-Gln-Ile-Ser-
Val-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Trp-Ala-Val-Pro-Leu-Gly-Arg

Table 4. Amino acid compositions of lysylen-
dopeptic peptides of HRP E5

Table 5. Amino acid sequence of lysylendope-
ptic peptides
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Aspartic acid
Threonine
Serine
Glutamic acid
Proline
Glysine
Alanine
Valine
Methionine
Cysteine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Tryptophan
Arginine
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Residue 18 27

% Cysteine content was determined as cysteic
acid after performic acid oxidation. Tryptoph-
an content was determined by analysis after
3M mercaptoethane sulfonidic acid hydrolysis.

A Ser-Phe-Arg-Thr-Glu-Lys

A, Asp-Ala-Ala-Pro-Asn-Val-Ser-Ala-Arg-
Gly-Phe-Asn-Val-lle-Asp-Arg-Met-Lys

As Asn-Val-lle-Val- Asp-Glu-Leu-Gln-Thr-
Asp-Pro-Arg-lle-Ala-Ala-Ser-
Ile-Leu-Arg-Leu-His-Phe-
His-Asp-Cys-Phe-Val-Arg
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Table 6. Amino acid sequences and alignments of HRP E5 and HRP C”
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