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o ABSTRACT o

Genetic matches, especially between amino acid sequences, plays a crucial role
in various fields of biological and medical research, where identifying similarities and
differences between these sequences helps in understanding evolutionary relationships
and predicting the function of unknown proteins. In addition, high similarity in the
amino acid sequences of the proteins to be studied indicates functional or structural
similarities, which can provide insights into their biological roles.

In this study, we present a proposed methodology based on applying Fourier
transform to the amino acid sequences of proteins to detect patterns and similarities in
the frequency domain by converting the frequencies of amino acid occurrences to the
frequency domain. This approach allows the identification of periodic structures and
recurring patterns that may not be apparent in the sequence domain sequences.

This method is particularly useful for identifying structural similarities more
accurately even when the sequence match ratio is low.

Keywords: bioinformatics, Genetic matches, protein sequence analysis, pairwise alignment,
Fourier transform, amino acid frequencies, twilight zone.
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myoglobin isoform 1 [Homo sapiens]
NCBI Reference Sequence: NP_005359.1

GenPept Identical Proteins Graphics

>NP_©06e53259.1 myoglobin isoform 1 [Homo sapiens]]
MGLSDGEWQLVLNVWGKVEADIPGHGQEVLIRLFKGHPETLEKFDKFKHLKSEDEMKASEDLKKHGATWVL
TALGGILKKKGHHEAEIKPLAQSHATKHKIPVKYLEFISECIIQVLQSKHPGDFGADAQGAMNKALELFR

KDMASNYKELGFQG

Y ausisld Omsle sae OLigud FASTA dils 1(2)Jed

beta-globin [Homo sapiens]

GenBank: AAA16334.1
GenPept Identical Proieins Graphics

>AAA16334.1 beta-globin [Homo sapiens]
MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPKVKAHGKKVLG
AFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHFGKEFTPPVQAAYQKVVAGVAN

ALAHKYH
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lysozyme C precursor [Homo sapiens]

NCBI Reference Sequence: NP_000230.1
GenPept Identical Proteins Graphics

>*NP_080238.1 lysozyme C precursor [Homo sapiens]
MKALIVLGLVLLSVTVQGKVFERCELARTLKRLGMDGYRGIS LANWMCLAKWESGYNTRATNYNAGDRST
DYGIFQINSRYWCNDGKTPGAVNACHLSCSALLQDNIADAVACAKRVVRDPQGIRAWVAWRNRCQNRDVR

QYVQGCGV
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Aligned_sequences: 2
1: 1-154

2: 1-147

Matrix: EPAM250
Gap_penalty: 10.0
Extend penalty: 0.5

Length: 155

8 Identity: 36/155 (23.2%)
# Similarity: 74/155 (47 .7%
it Gaps: 9,/155 ( 5.8%

Score: 172.5

1-154 1 -MGLSDGEWQLVLNVWGKVEADIPGHGQEVLIRLFKGHPETLEKFDKFKH
- IR R e R A L O I I - D I I -
1-147 1 MVHLTPEEKSAVTALWGKV - -NVDEVGGEALGRL LVVYPWTQRFFESFGD
1-154 50 LKSEDEMKASEDLKKHGATVLTALGGTILKKKGHHEAETKPLAQSHATKHK
([ - S I Y AR (R - I S S S (NS N R
1-147 49 LSTPDAVMGNPKVKAHGKKVLGAFSDGLAHLDNLKGTFATLSELHCDKLH
1-154 100 IPVKYLEFISECIIQVLQSKHPGDFGADAQGAMNKALELFRKDMASNYKE
[ SIS S [ DTS SRR B [ K-SR S RO
1-147 99 VDPENFRLLGNVLVCVLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH-
1-154 150 LGFQG 154
1-147 148 ----- 147

Y assod) st sy Omsle U (i ll dalall Al 3hilaal) Ao ¢ (1) JSd
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#
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Matrix: EPAM250
Gap_penalty: 10.0
Extend_penalty: 0.5

Length: 210

1-

1-

1-

1-

1-

1-

1-

1-

1-

1-

Identity: 22/210 (10.5%)

Similarity: 64/210 (30.5%)

Gaps: 108/210 (51.4%)

Score: 52.0

148 1T MKALTVLGLVLLSVTVQGKVFERCELARTLKRLGMDGYRGISLANWMCLA 50

Liiaiiaiee.iia]is. FE I R B
164 1 ---MNIFEMLRIDEGLRLKIYK----------- DTEGYYTIGIGHLL--- 33
148 51 KWESGYNTRATNYNAGDRSTDYGIFQINSRYWCNDGKTPGAVNACHLSCS 100
[ (N -, [.z] 3 I I ISP

164 34 ------- TKSPSLNAAKSELDKAI- - --GRN-CNGVITKDEAE------- 64

148 101 ALLQDNIADAVACAKRVVRDP--------- QGIRAWVAWRNRCQNRDVRQ 141
N B B P e [

164 65 KLFNQDVDAAV---RGILRNAKLKPVYDSLDAVR------- RCALINMVF 104

148 142 YWOQGCGV --------- -~ — -~ - - 148
..... |

164 105 QMGETGVAGFTNSLRMLQQKRWDEAAVNLAKSRWYNQTPNRAKRVITTFR 154

148 149 ---------- 148

164 155 TGTWDAYKNL 164
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Normalized Amino Acid Frequencies in Protein Sequence: NP_005359.1
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Normalized Amino Acid Frequencies in Protein Sequence: NP_000230.1
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Normalized Amino Acid Frequencies in Protein Sequence: 6LZM_A
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Comparison of Fourier Transforms of Amino Acid Frequencies
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Comparison of Fourier Transforms of Amino Acid Frequencies
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