Supplementary Material 

#false_table

import os, re

import pandas as pd

indir = "1sub_table"

df_L = pd.DataFrame(index=range(1,49), columns=range(1,12))

df_L.fillna("0", inplace=True)

df_R = pd.DataFrame(index=range(1,49), columns=range(1,12))

df_R.fillna("0", inplace=True)

for file in os.listdir(indir):

    if "_rmrep_UNPAIR_1sub.txt" in file:

        sample = file.replace("_rmrep_UNPAIR_1sub.txt", "")

        sample = int(sample)

        L_dict = {}

        R_dict = {}

        L_all = 0

        R_all = 0

        flag = ""

        with open(f"{indir}/{file}") as IN:

            for line in IN:

                line = line.rstrip()

                if "L reads" in line:

                    flag = "L"

                elif "R reads" in line:

                    flag = "R"

                elif line:

                    index = int(line.split("\t")[0])

                    count = int(line.split("\t")[1])

                    if flag == "L":

                        L_dict[index] = count

                        L_all += count

                    elif flag == "R":

                        R_dict[index] = count

                        R_all += count

        for i in L_dict.keys():

            pct = L_dict[i]/L_all*100

            df_L.loc[i, sample] = pct

        for i in R_dict.keys():

            pct = R_dict[i]/R_all*100

            df_R.loc[i, sample] = pct

df_L.to_csv("L_1sub.tsv", sep="\t", index=True, header=True)              

df_R.to_csv("R_1sub.tsv", sep="\t", index=True, header=True)              

#kmer_summary

import os, re

import pandas as pd

from sys import argv

prefix = argv[1]

true1 = str(argv[2])

true2 = str(argv[3])

def one_sub_db(index_list):

    one_sub_list = []

    for i in index_list:

        base_list = list(i)

        for pos in range(len(i)):

            for cnt, base in enumerate(["A", "T", "C", "G"]):

                copy_list = base_list[:]

                if copy_list[pos] != base:

                    copy_list[pos] = base

                    joint_index = "".join(copy_list)

                    one_sub_list.append(joint_index)

    return one_sub_list

inline = "inlineindex.txt"

index_dict = {}

index_list = []

index_vert_dict = {}

with open(inline) as IN:

    IN.readline()

    for line in IN:

        index = re.split(r"\s+", line)[0]

        index_num = re.split(r"\s+", line)[1]

        index_num = re.search(r"IS\d_Ind(\d+)", index_num).group(1)

        index_dict[index_num] = index

        index_vert_dict[index] = index_num

        index_list.append(index)

one_sub_list = one_sub_db(index_list)

cato = ["true", "false", "unknown", "unknown1sub"]

df = pd.DataFrame(index=cato, columns=cato)

df = df.fillna(0)

R1 = f"{prefix}_R1.fq"

R2 = f"{prefix}_R2.fq"

L = open(R1, "r")

R = open(R2, "r")

false_L_dict = {}

false_R_dict = {}

false_LR_dict = {}

while 1:

    line1 = L.readline()

    line2 = R.readline()

    if not line1:

        break

    if re.search(r"^\@", line1):

        pre1 = L.readline()[0:6]

        pre2 = R.readline()[0:6]

        L.readline()

        L.readline()

        R.readline()

        R.readline()

        tag1 = ""

        tag2 = ""

        if pre1 == index_dict[true1]:

            tag1 = "true"

        elif pre1 in index_list:

            tag1 = "false"

        elif pre1 in one_sub_list:

            tag1 = "unknown1sub"

        else:

            tag1 = "unknown"

        if pre2 == index_dict[true2]:

            tag2 = "true"

        elif pre2 in index_list:

            tag2 = "false"

        elif pre2 in one_sub_list:

            tag2 = "unknown1sub"

        else:

            tag2 = "unknown"

        df.loc[tag1, tag2] += 1

L.close()

R.close()

df.to_csv(f"{prefix}_cnt.tsv", sep="\t", index=True, header=True)

#kmer_summary_1sub

import os, re

import pandas as pd

from sys import argv

prefix = argv[1]

true1 = str(argv[2])

true2 = str(argv[3])

def one_sub_db(index_list):

    one_sub_dict = {}

    for i in index_list:

        base_list = list(i)

        for pos in range(len(i)):

            for cnt, base in enumerate(["A", "T", "C", "G"]):

                copy_list = base_list[:]

                if copy_list[pos] != base:

                    copy_list[pos] = base

                    joint_index = "".join(copy_list)

                    one_sub_dict[joint_index] = i

    return one_sub_dict

inline = "inlineindex.txt"

index_dict = {}

index_list = []

index_vert_dict = {}

with open(inline) as IN:

    IN.readline()

    for line in IN:

        index = re.split(r"\s+", line)[0]

        index_num = re.split(r"\s+", line)[1]

        index_num = re.search(r"IS\d_Ind(\d+)", index_num).group(1)

        index_dict[index_num] = index

        index_vert_dict[index] = index_num

        index_list.append(index)

one_sub_dict = one_sub_db(index_list)

cato = ["true", "false", "unknown", "unknown1sub"]

df = pd.DataFrame(index=cato, columns=cato)

df = df.fillna(0)

R1 = f"{prefix}_R1.fq"

R2 = f"{prefix}_R2.fq"

L = open(R1, "r")

R = open(R2, "r")

false_L_dict = {}

false_R_dict = {}

false_LR_dict = {}

while 1:

    line1 = L.readline()

    line2 = R.readline()

    if not line1:

        break

    if re.search(r"^\@", line1):

        pre1 = L.readline()[0:6]

        pre2 = R.readline()[0:6]

        L.readline()

        L.readline()

        R.readline()

        R.readline()

        tag1 = ""

        tag2 = ""

        if pre1 == index_dict[true1]:

            tag1 = "true"

        elif pre1 in index_list:

            tag1 = "false"

        elif pre1 in one_sub_dict.keys():

            tag1 = "unknown1sub"

            if index_vert_dict[one_sub_dict[pre1]] == true1:

                tag1 = "true"

        else:

            tag1 = "unknown"

        if pre2 == index_dict[true2]:

            tag2 = "true"

        elif pre2 in index_list:

            tag2 = "false"

        elif pre2 in one_sub_dict.keys():

            tag2 = "unknown1sub"

            if index_vert_dict[one_sub_dict[pre2]] == true2:

                tag2 = "true"

        else:

            tag2 = "unknown"

        df.loc[tag1, tag2] += 1

        if tag1 == "false" and tag2 == "false":

            comb = f"{index_vert_dict[pre1]}_{index_vert_dict[pre2]}"

            false_LR_dict.setdefault(comb, 0)

            false_LR_dict[comb] += 1

L.close()

R.close()

df.to_csv(f"{prefix}_cnt.tsv", sep="\t", index=True, header=True)

# with open(f"{prefix}_false.txt", "w") as IN:

#     IN.write("L reads\n")

#     for i in sorted(false_L_dict.keys()):

#         IN.write(f"{i}\t{false_L_dict[i]}\n")

#     IN.write("\nR reads\n")

#     for i in sorted(false_R_dict.keys()):

#         IN.write(f"{i}\t{false_R_dict[i]}\n")

with open(f"{prefix}_LR_false.txt", "w") as IN:

    for i in sorted(false_LR_dict.keys()):

        IN.write(f"{i}\t{false_LR_dict[i]}\n")

#kmer_summary_1turn

import os, re

import pandas as pd

from sys import argv

prefix = argv[1]

true1 = str(argv[2])

true2 = str(argv[3])

def one_sub_db(index_list):

    one_sub_list = []

    for i in index_list:

        base_list = list(i)

        for pos in range(len(i)):

            for cnt, base in enumerate(["A", "T", "C", "G"]):

                copy_list = base_list[:]

                if copy_list[pos] != base:

                    copy_list[pos] = base

                    joint_index = "".join(copy_list)

                    one_sub_list.append(joint_index)

    return one_sub_list

inline = "inlineindex.txt"

index_dict = {}

index_list = []

index_vert_dict = {}

with open(inline) as IN:

    IN.readline()

    for line in IN:

        index = re.split(r"\s+", line)[0]

        index = index[1:6]

        index_num = re.split(r"\s+", line)[1]

        index_num = re.search(r"IS\d_Ind(\d+)", index_num).group(1)

        index_dict[index_num] = index

        index_vert_dict[index] = index_num

        index_list.append(index)

cato = ["true", "other"]

df = pd.DataFrame(index=cato, columns=cato)

df = df.fillna(0)

R1 = f"{prefix}_R1.fq"

R2 = f"{prefix}_R2.fq"

L = open(R1, "r")

R = open(R2, "r")

false_L_dict = {}

false_R_dict = {}

false_LR_dict = {}

while 1:

    line1 = L.readline()

    line2 = R.readline()

    if not line1:

        break

    if re.search(r"^\@", line1):

        pre1 = L.readline()[0:5]

        pre2 = R.readline()[0:5]

        L.readline()

        L.readline()

        R.readline()

        R.readline()

        tag1 = ""

        tag2 = ""

        if pre1 == index_dict[true1]:

            tag1 = "true"

        else:

            tag1 = "other"

        if pre2 == index_dict[true2]:

            tag2 = "true"

        else:

            tag2 = "other"

        df.loc[tag1, tag2] += 1

L.close()

R.close()

df.to_csv(f"{prefix}_cnt.tsv", sep="\t", index=True, header=True)
