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Python code used for the analysis of histidine-rich repeats.
def count_and_match_patterns(string):
    patterns = {
        "Type1": "AHHAHHVAD",
        "Type2": "AHHAHHAAD",
        "Type3": "AHHAHHAAY",
        "Type4": "AHH",
        "Type5": "AHHAHHASD",
        "Type6": "AHHATD",
        "Type7": "AHHAAD",
        "Type8": "AHHAAY",
        "Type9": "AAY",
        "Type10": "AHHAAAHHATD",
        "Type11": "AHN",
        "Type12": "AHHAAAHHEAATH",
        "Type13": "AHHASD",
        "Type14": "AHHAHHATD",
        "Type15": "AHHAHHAAN",
        "Type16": "AHHAAN",
        "Type17": "AHHDG",
        "Type18": "AHHDD",
        "Type19": "AHHAA",
        "Type20": "SHHDD",
        "Type21": "AHHAHHATY",
        "Type22": "AHHAHHAGD",
        "Type23": "ARHAAD",
        "Type24": "AHHTHHAAD",
    }

    count = {pattern: 0 for pattern in patterns}
    record = {pattern: [] for pattern in patterns}

    subpatterns = {
        "Type4": ["Type1", "Type2", "Type3", "Type5", "Type6", "Type7", "Type8", "Type10", "Type12", "Type13", "Type14",
                  "Type15", "Type16", "Type17", "Type18", "Type19", "Type21", "Type22", "Type24"],
        "Type6": ["Type10", "Type14"],
        "Type7": ["Type2"],
        "Type8": ["Type3"],
        "Type9": ["Type3", "Type8"],
        "Type13": ["Type5"],
        "Type16": ["Type15"],
        "Type19": ["Type2", "Type3", "Type7", "Type8", "Type10", "Type12", "Type15", "Type16"],
    }

    def is_inside_longer_pattern(start, end, longer_pattern):
        for position in record[longer_pattern]:
            if start >= position and end <= position + len(patterns[longer_pattern]):
                return True
        return False

    for pattern, sequence in patterns.items():
        pattern_length = len(sequence)
        i = 0

        while i < len(string):
            if string[i:i + pattern_length] == sequence:
                start = i + 1
                end = i + pattern_length

                # Check if it is within a longer repetition
                inside_longer_pattern = any(is_inside_longer_pattern(start, end, longer_pattern) for longer_pattern in subpatterns.get(pattern, []))

                if not inside_longer_pattern:
                    count[pattern] += 1
                    record[pattern].append(start)

                    # If type 4 or 6, advance one position at a time.
                    if pattern in ["Type4", "Type6"]:
                        i += 1
                    else:
                        i += pattern_length
                else:
                    i += 1
            else:
                i += 1

    # Eliminate repetitions within longer ones
    for pattern in patterns:
        for longer_pattern in subpatterns.get(pattern, []):
            record[pattern] = [pos for pos in record[pattern] if not is_inside_longer_pattern(pos, pos + len(patterns[pattern]), longer_pattern)]

    # Counting only repetitions that are not within longer ones
    for pattern in patterns:
        count[pattern] = len(record[pattern])

    return count, record

# Amino acid sequence problem
aminoacid_sequence = ""

# Counting and locating repetitions
count_result, record_result = count_and_match_patterns(aminoacid_sequence)

# Print results
for pattern, cnt in count_result.items():
    print(f"{pattern} - Count: {cnt}, Positions: {record_result[pattern]}")




