$type_mutation = “substitution”;
}elsif ($type_mutation eq “del”) {

$type_mutation = “deletion”;
}elsif ($type_mutation eq “ins”) {

$type_mutation = “insertion”;

return($type_mutation) ;

}
A S S A R R A A B A S
sub mixed_base_changer {
local (§ref_base, $mixed_base) = @_;
if ($mixed_base eq "K”) {
@mixed_base = ("G”,”T");
foreach $each_mixed_base (@mixed_base) {
if($ref_base ne $each mixed base) {
} $mutated_base = $each_mixed_base;

}
}elsif ($mixed_base eq "M”) {
@mixed_base = ("A”,”7C”);
foreach $each_mixed_base (@mixed_base) {
if($ref_base ne $each_mixed base) {
\ $mutated_base = $each_mixed_base;

}
}elsif ($mixed_base eq “R”){
@mixed_base = ("A”,”G");
foreach $each_mixed_base (@mixed_ base) {
if ($ref_base ne $each_mixed_base) {
} $mutated_base = $each_mixed_base;

}
}elsif ($mixed_base eq ”S”) {
@mixed_base = (“C”,”G");
foreach $each_mixed _base (@mixed_base) {
if ($ref_base ne $each_mixed base) {
\ $mutated_base = $each_mixed_base;

}
telsif ($mixed _base eq “W”) {
@mixed_base = ("A”,"T");
foreach $each_mixed base (@mixed base) {
if($ref_base ne $each_mixed base) {
\ $mutated_base = $each_mixed base;

!
telsif ($mixed_base eq "Y”) {
@mixed_base = (C”,"T");
foreach $each_mixed_base (@mixed_base) {
if($ref_base ne $each_mixed_base) {
\ $mutated_base = $each_mixed_base;

}

return ($mutated base) ;

}
############ﬁ##############################ﬁ################################ﬁ######################
sub zygosity
local ($change) = @_;
if ($change =~ /C(¥w)¥> (¥w) /) {
$ref base = $1;
$ref_base = tr/latcgl/[ATCG]/;
$mutated_base = $2;
if ($mutated_base =" /[ATCG]/) {
$zygosity = “homozygous”;
$change = $ref_base. ”>”. $mutated_base;
telsed
$zvgosity = “heterozygous”;
$mutated_base = &mixed_base_changer (§ref_base, $mutated_base) ;
$change = $ref_base. ”>”. $mutated_base;

telse{
$zygosity = “$analyser san!!”;

return ($change, $zygosity) ;
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############?ﬁ##ﬁ#ﬁ#ﬂ#########################ﬁ#ﬁ###ﬁ#ﬁ#ﬁ########ﬁﬁ################################
sub decision
local ($effect, $match_mut, $match_SNP) = @ ;
$decision = 797;
if ($match _mut eq “Yes”) {
$decision = “Very Likely”:
Yelsif ($effect == /silent/) {
$decision = “Unlikely”;
telsif(§effect eq “frameshift”) {
$decision = "Possibly”;
++$hit P
telsif ($effect eq “nonsense”) {
$decision = “Possibly”;
Yelsif($effect =~ /missense/) {
if ($match_SNP eq “Yes”) |
$decision = “Unlikely”;
Jelsef
$decision = "Possibly”;
| +Hghit Ps

return ($decision) ;

}
#####ﬁ##ﬁ?#########################ﬁ#ﬁ#########ﬁ########################ﬁ##############ﬁ###########
sub chec
local ($GeneSymbol, $nucleotide_change, $effect) = @_;
my ($CDS_position, $§mutated_base, $infile, $ref AA, $mutated AA, $AA_number) ;
if ($nucleotide_change =" /c¥. (¥d+) ¥w¥> (Yw) /) {
$CDS_position = $1;
$mutated_base = $2;
$infile = $GeneSymbol.”. seq”;
open (SEQ, ”/per164/Variant_reporter/seq/$infile”);
<SEQY> s
$seq = <SEQ>;
chomp ($seq) ;
@seq = split(//, §seq);
$amari = $CDS_position % 3;
$AA number = 1 + ($CDS_position — $CDS_position % 3) / 3;
if ($amari == 0) {
$First_base = $seq[$CDS_position — 3];
$second_base = $seq[$CDS_position — 2];
$third_base = $seq[$CDS_position —1];
$mutated_codon = §first_base. $second_base. $mutated_base;
$AA_number = $CDS_position / 3;
telsif ($amari == 1) {
$first_base = $seq[$CDS_position ~ 1];
$second_base = $seq[$CDS_position];
$third_base = $seq[$CDS_position + 1];
$mutated_codon = $mutated_base. $second_base. $third_base;
} { $AA_number = 1 + ($CDS_position — $CDS_position % 3) / 3;
else
$First_base = $seq[$CDS_position - 2];
$second_base = $seq[$CDS_position - 1];
$third_base = $seq[$CDS_position];
$mutated_codon = $first_base. $mutated_base. $third_base;
$AA_number = 1 + ($CDS_position — $CDS_position % 3) / 3;

$ref _codon = $first_base. §second_base. $third_base;
$ref AA = &translate($ref_codon) ;
$mutated_AA = &translate ($mutated_codon) ;
$check = “p.”. $AA_number. $ref AA. 7>7. $mutated_AA;
close SEQ;

Yelsif($nucleotide_change =" /g¥. (¥d+) ¥w¥> (¥w)/) {
$check = “non-coding”;

}
return ($check) ;

}
S R S R e
sub translate{
local ($codon) = @_;
open (CODON, ”/per164/Variant_reporter/codon/codon_table. txt”) ;
<{CODON>;
while (§1line_codon = <CODON>) {
chomp ($§1ine_codon) ;
@elements = split (/¥t/, $line_codon) ;
if($codon eq $elements[3]) {
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$AA = $elements[4];
}
}
close CODON;
return ($AA) ;

}
A e S S R
sub word_shorter{
local ($word) = @_;
my ($1ine) ;
open (WORD, ”/per164/Variant_reporter/word/long_short. txt”);
<WORD>;
while (§1ine = <WORD>) {
chomp ($1ine) ;
@elements = split (/¥t/, $line);
$long_word = $elements[0];
$short_word = $elements[1];
if($word =" /$long _word/) {
} $word = $ . $short_word. § ;

}
close WORD;
return ($word) ;

}
U e S S T R
sub comment_maker
local ($hit_ P, $hit_mut, $all_references) = @_;
if ($hit_mut == 0) {
if ($hit_P == 0) {
$comment = “There is no previously reported mutation for $GeneSymbol gene in this
patient. Also, there is no possibly pathological mutation for $GeneSymbol gene in this patient. Clinical
Diagnosis : $clinical_diagnosis, Molecular Diagnosis: Not determined. Please note that final diagonosis
should be done by the attending doctor.”;
telsif($hit_ P == 1) { '
$comment = “There is no previously reported mutation for $GeneSymbol gene in this
patient. However, there is 1 possibly pathological mutation for $GeneSymbol gene in this patient. Clinical
Diagnosis : $clinical_diagnosis, Molecular Diagnosis: Not determined. Please note that final diagonosis
should be done by the attending doctor.”;
telse{
$comment = “There is no previously reported mutation for $GeneSymbol gene in this
patient. However, there are $hit_P possibly pathological mutations for $GeneSymbol gene in this patient.
Clinical Diagnosis : $clinical_diagnosis, Molecular Diagnosis: Not determined. Please note that final
diagonosis should be done by the attending doctor.”;

}
telsif($hit_mut == 1) {
$disease = join(”,”, @disease);
$references = join(”,”, @references);
if ($hit P == 0) {
$comment = “There is 1 previously reported mutation (References $all_references)
for $GeneSymbol gene in this patient. Other than this, there is no possibly pathological mutation for
$GeneSymbol gene in this patient. Clinical Diagnosis : $clinical_diagnosis, Molecular Diagnosis : $disease.
Please note that this automatic diagonosis should be confirmed by the attending doctor.”;
}elsif ($hit P ==
$comment = “There is 1 previously reported mutation (References $all_references)
for $GeneSymbol gene in this patient. Also, there is 1 possibly pathological mutation for $GeneSymbol gene
in this patient. Clinical Diagnosis : $clinical_diagnosis, Molecular Diagnosis : $disease. Please note
that this automat;c di?gonosis should be confirmed by the attending doctor.”;
else
$comment = “There is 1 previously reported mutation (References $all_references)
for $GeneSymbol gene in this patient. Also, there are $hit_P possibly pathological mutations for $GeneSymbol
gene in this patient. Clinical Diagnosis : $clinical_diagnosis, Molecular Diagnosis : $disease. Please
note that this automatic diagonosis should be confirmed by the attending doctor.”;

telse{
$disease = join(”,”, @disease);
$references = join(”,”, @references) ;
if ($hit_P == 0) {
$comment = “There are $hit_mut previously reported mutations (References
$all references) for $GeneSymbol gene in this patient. Other than these, there is no possibly pathological
mutation for $GeneSymbol gene in this patient. Clinical Diagnosis : $clinical_diagnosis, Molecular

Diagnosis : $disease. Please note that these automatic diagonoses should be confirmed by the attending
doctor.”;
Yelsif($hit P == 1){
$comment = “There are $hit_mut previously reported mutations (References
$all_references) for $GeneSymbol gene in this patient. Also, there is 1 possibly pathological mutation for
$GeneSymbol gene in this patient. Clinical Diagnosis : $clinical_diagnosis, Molecular Diagnosis : $disease
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Please note that these automatic diagonoses should be confirmed by the attending doctor.”;
telse{

$comment = “There are $hit_mut previously reported mutations (References
$all_references) for $GeneSymhol gene in this patient. Also, there are $hit_P possibly pathological
mutations for $GeneSymbol gene in this patient. Clinical Diagnosis : $clinical_diagnosis, Molecular

Diagnosis : $disease. Please note that these automatic diagonoses should be confirmed by the attending
doctor. ”; }

return ($comment) ;

}
S A A
sub disease_identifier/{
local ($nucleotide_change, $GeneSymbol) = @_;
my ($1ine, @elements) ;
open (D18, “/perl64/Variant_reporter/ref/ref_out. txt”) ] die “No ref_out file.¥n”;
$disease = undef’;
$references = undefl’;
while($line = <DIS>) {
chomp ($1ine) ;
@clements = split (/Yt/, $line); ,
if (($nucleotide_change eq $elements[5]) and ($GeneSymbol = $elements[1])) {
$disease = $elements[0];
$references = $elements(8];
last;
}
}
close DIS;
return ($§disease, $references) ;

}
TS A R R
sub reference_list_maker{
local (@references) = @_;
my ($reference_data, $loop, $1line, $each references) ;
@reference_data = ();
$loop = 1;
foreach $each_references (@references) {
open (IN, ”/per164/Variant_reporter/ref/reference_list. txt”) ] die “No in file
(reference_list maker).¥n”;
<IN>;
while ($line = <IN>) {
chomp ($1ine) ;
@elements = split(/Yt/, $1line);
if($each_references == $elements[0]) {
$reference_data = $each_references.”. 7. $elements[1];
@reference_data = (@reference_data, $reference_data) ;

}

close IN;
+t+$1loop;

return{@reference_data) ;

}
B S A e R e
sub patient_info
local ($specimen, $labworker, $GeneSymbol) = @_;
open(PAT,E{perl64/Variantmreporter/patient/patient_list.txt”)[| die “No patient.info file. ¥n”;
@lines = ()
while($1line = <PAT>) {
chomp ($1ine) ;
@elements = split (/¥t/, $line);
if (($specimen eq $elements[3]) and ($GeneSymbol eq $elements[12])) {
} @lines = (@lines, $line);

}

if (@lines == 0) {
$patient_name_E = “$default_labworker san!!”;
$patient’ s_ID = “$default_labworker san!!”;
$hospital = "$default_labworker san!!”;
$attendiong_doctor = “$default_labworker san!!”;
$clinical diagnosis = “$default_labworker san!!”;
$blood_drawing = “$default_labworker san!!”;
$coverage = “$default_labworker san!!”;
die “No patient was found for $specimen in patient list. (GS is $GeneSymbol) Please check!

Program abruptly stopped. ¥n”;
}elsif(@lines == 1) {
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Jelse{

@elements = split (/¥t/, $1ines[0]);
$patient_name_E = $elements[2];
$patient’ s_ID = $elements[4];
$hospital = $elements[5];
$attendiong doctor = $elements[6];
$clinical diagnosis = $elements[8];
$blood_drawing = $elements[9];
$coverage = $elements[13];
$labworker = $elements[14];

$line_number = @lines;
print “There are $line_number records for $specimen with $GeneSymbol as a target gene

Please identify which one corresponds to the current results with indicated number. ¥n”;

$1loop2 = 0;
foreach (@lines) {
++$1oop2;

@elements = split (/¥t/);
print $loop2.” ”;
print  $elements[3].” 7. $elements[1].” 7.$elements[2].” 7.$elements[4].

”

”.$elements[12].”}”.$e1ements[13].”¥n”;

}

$number = <STDIN>;

chomp ($number) ;

until (($number =" /¥d+/) and ($number > 1) and ($number < $loop2 + 1)) {
print “Please reenter number from 1 to $loop2.¥n”;
$number = <STDIN>;

} chomp ($number) ;

@elements = split (/¥t/, $lines[$number — 1]);

$patient_name E = $elements[2];

$patient’ s_ID = $elements[4];

$hospital = $elements[5];

$attendiong_doctor = $elements[6];

$clinical_diagnosis = $elements([8];

$blood_drawing = $elements(9];

$coverage = $elements[13];

$labworker = $elements[14];

close PAT;
return($patient_name_E, $patient’ s_ID, $hospital, $attendiong_doctor, $clinical _diagnosis, $blood_dra

wing, $coverage, $1labworker) ;

e e e e s e
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89

Report of Gene Mutation Analysis

Project Name TACSTDZ Lab Worker Probability Scale
Hospital Osaka University Patient's Anonymity Numbe ool
Date of Blood Collection Date of Analysis gsgﬂilkely
CRC Gene of Interest TACSTD2 Unlik iy
Attending Doctor Coverage full CDS ey
Nucleotide . Type of Effects on Protein Known Known . 10
No.  Feature Change Zygosits Mutation  Amino acid Change  Mutation? SNP? Pathological’
1 Exon 1 ¢.3562C>T Homo Sub Nonsense p.118Q>Stop Yes No Very Likely

There is 1 previously reported mutation (References 24, 25, 26, 27, 28, 29, 30) for TACSTD2 gene in this patient. Other
than this, there is no possibly pathological mutation for TACSTD2 gene in this patient. Clinical Diagnosis : , Molecular
Diagnosis : Gelatinous Drop-like Corneal Dystrophy. Please note that this automatic diagonosis should be confirmed by
the attending doctor.

Z24. Tian X, Fujiki K, Li Q, et al. Compound heterozygous mutations of M151 gene in gelatinous droplike corneal dystrophy.
Am J Ophthalmol 2004;137(3):567-9.

25. Yoshida S, Kumano Y, Yoshida A, et al. Two brothers with gelatinous drop-like dystrophy at different stages of the
disease: role of mutational analysis. Am J Ophthalmol 2002:133(6):830-2.

26. Yajima T, Fujiki K, Murakami A, Nakayasu K. |Gelatinous drop-like corneal dystrophy: mutation analysis of membrane
component, chromosome 1, surface marker 1]. Nippon Ganka Gakkai Zasshi 2002;106(5):265-72.

27. Ha NT, Fujiki K, Hotta Y, et al. Q118X mutation of M1S1 gene caused gelatinous drop-like corneal dystrophy: the P501T
of BIGH3 gene found in a family with gelatinous drop-like corneal dystrophy. Am J Ophthalmol 2000:130(1):119-20.

28. Fujiki K, Nakayasu K, Kanai A. Corneal dystrophies in Japan. J Hum Genet 2001;46(8):431-5.
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