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Supplementary Materials

Research subject ancestries were determined by self-report using the following
categories: White/Caucasian, Black/African American, Hispanic, Asian, Native
American, and Other/Unknown.
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Supplementary Figure 1. Distributions of severity scores for the SSI-3 and HCRI
reading passage dysfluency score. a) SSI-3 severity scores of the Pakistani subjects
(N=47), b) severity scores from the HCRI reading passage used for North American
affected individuals (N=181). The scores were divided into 10 percentile groups
(categories 1-10), plus one more (category 11) to encompass the long tail with small
numbers of very severe scores.
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Supplementary Figure 2. Age distribution of unrelated stuttering subjects.
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Chromosome 12 linkage region

Supplementary Figure 3. Two-point linkage scores for markers within the
chromosome 12 candidate locus for family PKST72. LOD scores for each marker were
obtained using MLINK with penetrance values for the disease locus set at 0.01/0.40/0.80.
Of the markers used in the linkage study, D12S1607 showed highest LOD score of 3.13.
The Glu1200Lys variant of GNPTAB (which gave a LOD score of 4.09 under identical
analysis parameters) was not included in the initial linkage survey across this region in
this family, but is included in this figure to allow convenient comparison.



TTTTTCACCAGGACCGCCTGGCTAGCCCTCACCCTGGCGCTGGCCTTCCT 1400
CCTGCTGATCAGCACTGCAGCAAACCTGTCCTTGCTCCTGTCCAGAGCAG 1450
AGAGGAACCGGCGCCTGCATGGGGACTATGCATACCACCCGCTGCAGGAG 1500
ATGAACGGGGAGCCTCTGGCCGCAGAGAAGGAGCAGCCAGGGGGCGCCCA 1550
CAACCCCTTCAAGGACTGAagcctcaagctgcccggggtggcacgtcgeg 1600
aaagcttgtttccccacggtctggcttctgcaggggaaatttcaaggcca 1650
ctggcgtggaccatctgggtgtcctcagcccctgtggggcagccaagttec 1700
ctgatagcacttgtgcctcagcccctcacctggccacctgccagggcacc 1750
tgcaaccctagcaataccatgctcgctggagaggctcagctgcctgecttc 1800
tggcctgcectgtgtctgctgccgagaagcccgtgeccccgggagggetge 1850
cgcactgccaaagagtctccctcctcctggggaaggggctgccaacgaac 1900
cagactcagTGAccacgtcatgacagaacagcacatcctggccagcaccc 1950

Supplementary Figure 4. A 16-bp deletion mutation in NAGPA gene. The 16 bp
deleted region in exon10 of NAGPA gene is underlined, and stop codon positions of wild

type and mutant are noted in blue and red, respectively. Numbering is based on the
cDNA (NM 016256) sequence of NAGPA.



Amino acid Minor allele frequency in unrelated
Gene Exon rs number change Pakistani controls (N=96)

UTP20 Exon31 rs11110755 p.Serl1316Ser 0.06
UTP20 Exon44 | rs12309241 p.Leul92Leu 0.14
GNPTAB Exonl9 New variation | p.Glul200Lys 0.005
CHPT1 Exon3 rs3205421 p-Ser162Phe 0.20
PAH Exon6 rs1126758 p-GIn232GIn 0.45
PAH Exon7 rs1042503 p.-Val245Val 0.39
STAB2 Exon38 New variation | p.Cys1356Cys 0

IKIP Exon3 rs1048906 p.Gly265Ser 0.41
SLC5A8 Exon5 rs1709189 p-Vall93lle 0.26
SLC5A8 Exonl2 rs164365 p.lle490Met 0.26
SLC5A8 Exonl4 152671444 p-Tyr554Tyr 0.30

Supplementary Table 1. List of frequent variations found in PKST72 family in
linkage locus on chromosome 12. We sequenced exons and exon/intron boundaries in
all the 37 genes between D12S1300 and GDB199078 (denoted in red in Supplementary
Figure 3), and in one gene between D12S101 and D12S348, and 7 genes between
GDB199078 and D12S1597 (denoted in blue in Supplementary Figure 3). In total, exons
in 45 out of 87 genes in 10 cM locus on chromosome 12 were sequenced. Variations with
minor allele frequencies higher than 10% in PKST72 family are listed, these variations
were further genotyped in unrelated Pakistani controls by complete gene sequencing. One
synonymous rare variation, Cys1356Cys in STAB2 was not found in unrelated Pakistani

and North American affected and unaffected individuals.




Genes (I)\Ifu;;lglelg Fr;iﬁzm PCR primers (5’— 3°) Sequencing primers (5’— 3”)
GNPTAB 21 $UTR 2 FWD: CTGGGCTCCCAGACTCCT FWD: CTGGGCTCCCAGACTCCT
REV: AGTTCTGAGGTCTTTTCAAGCA REV: AGTTCTGAGGTCTTTTCAAGCA
SUTR 3 FWD: TCCTGTTGAGTGGCAGATGT FWD: TCCTGTTGAGTGGCAGATGT
REV: ATCCTTTCCTTGGTGCCTCT REV: ATCCTTTCCTTGGTGCCTCT
SUTR 4 FWD: AATGCTTTGAATGATGGCAAC FWD: AATGCTTTGAATGATGGCAAC
REV: TCGAGACTGTGCCATAGACG REV: TCGAGACTGTGCCATAGACG
SUTR S FWD: CACCTTCCCTATGCCCCTCCGTCCTC FWD: GGAAAGGAGCCACATACAGC
REV: CAGGAGCTTGAACAGCATCA REV: CAGGAGCTTGAACAGCATCA
Exon 1 FWD: CTATGCCCCTCCGTCCTC FWD: CTATGCCCCTCCGTCCTC
REV: AATCACATACATGCCTTTTTCCAGTTCT | REV: AATCACATACATGCCTTTTTCCAGTTCT
Exon 2 FWD: TTCACCTGGATCTAACACGATG FWD: TTCACCTGGATCTAACACGATG
REV: TCAGATGGGCATACTCCTGA REV: TCAGATGGGCATACTCCTGA
Exon 3 FWD: TGTCATGGTTGGATTACTTCTTCA FWD: TGTCATGGTTGGATTACTTCTTCA
REV: TCAGTTTTACCAGATCCTTTTGT REV: TCAGTTTTACCAGATCCTTTTGT
Exon 4 FWD: CAGCCTGGTACCATGTTTTACT FWD: CAGCCTGGTACCATGTTTTACT
REV: TGTACCTAATTTGGGGTCAAAAA REV: TGTACCTAATTTGGGGTCAAAAA
Exon 5 FWD: TCCATGAGATAAAAGTCTTCATTTG FWD: TCCATGAGATAAAAGTCTTCATTTG
REV: TGTTTTGCTTCTCTTTGTGCAT REV: TGTTTTGCTTCTCTTTGTGCAT
Exon 6 FWD: TTTTGTCTCCTTCAGCTTCCTT FWD: TTTTGTCTCCTTCAGCTTCCTT
REV: GCATCACAACACAAGCTTCAA REV: GCATCACAACACAAGCTTCAA
Exon 7 FWD: GCTGTTTTTCTTTGAGAATCTTTTT FWD: GCTGTTTTTCTTTGAGAATCTTTTT
REV: TGGCAGAACAGAATCCCTCT REV: TGGCAGAACAGAATCCCTCT
Exon 8 FWD: TGAGGTGAGCAGAGATCGTG FWD: TGAGGTGAGCAGAGATCGTG
REV: TACCAAACCAATGGCAGTGA REV: TACCAAACCAATGGCAGTGA
Exon 9 FWD: TGCTGTCTCTTTGAATTTTGG FWD: TGCTGTCTCTTTGAATTTTGG
REV: AGGAAGGGAAGGCAATGAAG REV: AGGAAGGGAAGGCAATGAAG
Exon 10 FWD: CCCTTTACCCTTCTACCTCCA FWD: CCCTTTACCCTTCTACCTCCA
REV: TATGCTTCCCAAGCTGGTCT REV: TATGCTTCCCAAGCTGGTCT
Exon 11 FWD: TCAACGCAGCAGGATCTAAA FWD: TCAACGCAGCAGGATCTAAA
REV: AGGTTTGCACCACCACACTT REV: AGGTTTGCACCACCACACTT
Exon 12 FWD: AGGTGATCCAGCCTCCTCTG FWD: AGGTGATCCAGCCTCCTCTG
REV: GAATGCAAGGCTGGTAAAGG REV: GAATGCAAGGCTGGTAAAGG
Exon 13 1 FWD: CAAGGACGACATGCAAATTC FWD: CAAGGACGACATGCAAATTC
- REV: GCGTCTTTTGGAAGGAGTGA REV: GCGTCTTTTGGAAGGAGTGA
Exon 13 2 FWD: TACAGCCCAGAAGGGTTACG FWD: TACAGCCCAGAAGGGTTACG
- REV: AATCAGAGATGGGGGCTTTT REV: AATCAGAGATGGGGGCTTTT
Exon 13 3 FWD: TGCAGAGGTTGACTTTTCCTG FWD: TGCAGAGGTTGACTTTTCCTG
- REV: TCACACTTGGGCTGTTTCCT REV: TCACACTTGGGCTGTTTCCT
Exon 14 FWD: TTTGCTCCTAATGAAGAGTTCG FWD: TTTGCTCCTAATGAAGAGTTCG

REV: CTTCAGGGAACCTGTCCAAA

REV: CTTCAGGGAACCTGTCCAAA

Exon 15

FWD: CGTGTTTGAGTTGTTTGCTTG

FWD: CGTGTTTGAGTITGTTTGCTTG




REV: GCTCAGCTGCCTCAGCAT

REV: GCTCAGCTGCCTCAGCAT

FWD: TGGGTATCTCAGAGGCCAGA

FWD: TGGGTATCTCAGAGGCCAGA

Exon 16 REV: AACAGGACATCCGCTTATGG REV: AACAGGACATCCGCTTATGG
eon 17 FWD: TTGGTGTTTTTCTTACCTCCAGA FWD: TTGGTGTTTTTCTTACCTCCAGA
REV: CCGTAGTGGACTCAACATCCA REV: CCGTAGTGGACTCAACATCCA
eon 18 FWD: TAAAATTTATATGAGATTGTITGCTG | FWD: AAAATTTATATGAGATTGTTTGCTG
REV: ACTCAACCACCAGCTCCAAC REV: ACTCAACCACCAGCTCCAAC
eon 19 FWD: TCATTCCCCCAGAGAATCAT FWD: TCATTCCCCCAGAGAATCAT
REV: AGCTTGGGCAACAAGAACAA REV: AGCTTGGGCAACAAGAACAA
om0 FWD: TTGCAAGACAATGTTTTTGTG FWD: TTGCAAGACAATGTTTTTGTG
REV: TTGCTGCCTGAATATTGTGAA REV: TTGCTGCCTGAATATTGTGAA
Feonal FWD: TGGAAGAGGAATGATGGAGATT FWD: TGGAAGAGGAATGATGGAGATT
REV: GGAGCCTCTTAGCAATCACTC REV: GGAGCCTCTTAGCAATCACTC
ORI FWD: GCTCATGGACCTGTCATCCT FWD: GCTCATGGACCTGTCATCCT
REV: CAGTGCCATCAGCACTACTCA REV: CAGTGCCATCAGCACTACTCA
UTR 2 FWD: GACTTCAGCCCCTAAGAATGC FWD: GACTTCAGCCCCTAAGAATGC
REV: AGGCTGAGACAGAACTGCTTG REV: AGGCTGAGACAGAACTGCTTG
SUTR 3 FWD: GACCCTCAGGCCATCATTT FWD: GACCCTCAGGCCATCATTT
REV: TCAGCACAGAACCTGATACACA REV: TCAGCACAGAACCTGATACACA
. 0 UTR 1 FWD: TCACCGATCTCCTCCTCCT FWD: TCACCGATCTCCTCCTCCT
REV: TGCCCAGAGAATCCTCCTTA REV: TGCCCAGAGAATCCTCCTTA
UTR 2 FWD: TTGCTGCGAAACAAACATTC FWD: TTGCTGCGAAACAAACATTC
REV: GAGACACCGTTTGGGAAGAT REV: GAGACACCGTTTGGGAAGAT
UTR 3 FWD: CCATAGTTCACGGGGTTGG FWD: CCATAGTTCACGGGGTTGG
REV: CCCGAGGTCGTCTTCATTT REV: CCCGAGGTCGTCTTCATTT
TR 4 FWD: GCAACGGAGGCAAACTAGAC FWD: GCAACGGAGGCAAACTAGAC
REV: GAGAGCGGGTCAGGGTTT REV: GAGAGCGGGTCAGGGTTT
e FWD: AGGCCCTCAAACCCTGAC FWD: AGGCCCTCAAACCCTGAC
REV: TCCTCCACCACCTTCATCTT REV: TCCTCCACCACCTTCATCTT
eona FWD: GTTGCTCCTCGGGCTCTC FWD: GTTGCTCCTCGGGCTCTC
REV: AAGGCTGACAAACCAATGCT REV: AAGGCTGACAAACCAATGCT
Feons FWD: AAGATGAAGGTGGTGGAGGA FWD: AAGATGAAGGTGGTGGAGGA
REV: ACCTCTCGGAAAGGAAAGGA REV: ACCTCTCGGAAAGGAAAGGA
Peon 4 &S FWD: CAGACTCTGCCAGTCTTTGC FWD: CAGACTCTGCCAGTCTTTGC
REV: CTCCCACTCGTGCCAGAT REV: CTCCCACTCGTGCCAGAT
o6 &7 FWD: GTGGGATCCTCGGGTGAGT FWD: AGGGATCCCAAAGCAGCA
REV: CAAGAGAAGCCAGGCTCAG REV: ACCCCACTGGGCTCAACT
eons FWD: AGCTGAGCCTGGCTTCTCTT FWD: AGCTGAGCCTGGCTTCTCTT
REV: GCCAGCATCCTCAAAAAGTG REV: GCCAGCATCCTCAAAAAGTG
Fon9& 10 | FWD: CAGGACCTGGCCGATGAG FWD: CAGGACCTGGCCGATGAG
REV: AGTTTCTGCCAAAACACCAG REV: AGTTTCTGCCAAAACACCAG
Peon 11 FWD: TACACGAGGCCCACAGGT FWD: TACACGAGGCCCACAGGT

REV: TTATTTGAATGGAATTTTCTTAACC

REV: TTATTTGAATGGAATTTTCTTAACC




FWD: CCAGAAGTGCTGACTGTGGA

FWD: CCAGAAGTGCTGACTGTGGA

NAGPA 10 SUTR 1 REV: AGGTGATCCGCCTCCTTC REV: AGGTGATCCGCCTCCTTC
$UTR 2 FWD: TGCACAGGCAGTTTTACTGG FWD: TGCACAGGCAGTTTTACTGG
REV: TGATACTGTTGCGGTCTTGC REV: TGATACTGTTGCGGTCTTGC
SUTR 3 FWD: CCTTGTGTCCACGCTCCTTA FWD: CCTTGTGTCCACGCTCCTTA
REV: AAGGCTCCTCAGCCTTTTGT REV: AAGGCTCCTCAGCCTTTTGT
SUTR 4 FWD: GTGTCCCCACGTTTTCATTT FWD: GTGTCCCCACGTTTTCATTT
REV: AATTACCTGCGCTCTTTTCG REV: AATTACCTGCGCTCTTTTCG
E 1 FWD: GAGAGTTCTTTATGCTCTCCTTGC FWD: GCTCTCCTTGCAACTTCCTG
xon REV: GAGGCCAACTCTCGTGCTC REV: GGGCAGTAGCAAGTCGTCGT
Exon 2 FWD: GCACTATTCGGCTTCCTCTG FWD: TCCTCTGGGAAGCGTCCGG
REV: GCGATTCCTATCCCCATTCT REV: GTTAAGTGACTTGAACACGG
Exon3 FWD: GAATCTAGCAGCCAGGTTGG FWD: AGGTTGGGATGGCTAGGGAG
xon REV: ATCTTCCTCCCCATGAATCC REV: CTCCCTAGCCATCCCAACCT
Exond FWD: GAGACTGGGATGTGCAGAGG FWD: GGAGACGAGCAAGGAGGCT
X REV: GGGGGACAGATAGGTGTCAA REV: CCAGAAAGCAGGTAGAGTCA
Exon 5 FWD: TGGGTGTGATCTCACGTGTT FWD: GCTCTGCACTGTGGAAGGAA
xon REV: ACCAACTGACCCTGCTCCTA REV: AGGGACTGCAGCAATTTCTG
Exon 6& 7 FWD: GGTAGACAGGTGAGAATGGAGAG FWD: GGGCAGCCTGGAGGGAGTT
REV: ACAGTGATGTGCAGGTGAGG REV: GAGACAGAAGCAGCAGAGGA
Exon8 &9 FWD: ACGTTCAGGGGCTAGTCCAG FWD: CAGGTATCCTGTCCTGTCGA
xon REV: GAGGCTGGGCACTCGAAG REV: GGAGAGCTGGTCCCGCTTCC
Exon 10 FWD: TCTTAAATGTTGCCCCATCC FWD: ACTGCAGCAAACCTGTCCTT
X REV: CAGCGAGCATGGTATTGCTA REV: GGAGGAGGGAGACTCTTTGG
FWD: CTCTCTCGCTTACACGCTCA ]
VEZT 12 Exon 1 REV: TTCCCAGGAAGGAAGAGACA FWD: CTCTCTCGCTTACACGCTCA
FWD: TTGGGTTCCTCTGTTGAATTG .
Exon 2 REV: CAGTGTGAGGGAGGATATGGA FWD: TTGGGTTCCTCTGTTGAATTG
FWD: GATTTTCAGGCCTCATTCCA ]
Exon 3 REV: AAAATCAATTGCTGGCCAAA FWD: GATTTTCAGGCCTCATTCCA
FWD: TCTTCTGAAAATAAACACCACCAA .
Exon 4 REV. CCCATTTGCT AGGTTGCTGA FWD: TCTTCTGAAAATAAACACCACCAA
FWD: TCTTTCACATCACCTTCTTAAATGT . .
Exon 5 REV: AAATGCAACATAGAAATGAAAATAGG FWD: TCTTTCACATCACCTTCTTAAATGT Fail
FWD: ATCCATTGTTTCCCCACATC .
Exon 6 REV: TTATTGTCATTCCCCCAGGA FWD: ATCCATTGTTTCCCCACATC
FWD: TGCTGTAAACCTCCTCATCCA ]
Exon 7 REV. GCAGCAAACAATGAGTGGAA FWD: TGCTGTAAACCTCCTCATCCA
FWD: GGTTCCCACACACATAATTTGA .
Exon 8 REV. CACAAGCCAACAACCACAAT FWD: GGTTCCCACACACATAATTTGA
FWD: GTGAAAAAGGGGTTTCACCA . .
Exon 9 REV: CAAAATGAGAGCCAAGAATTG FWD: GTGAAAAAGGGGTTTCACCA Fail
Exon 10 FWD: CTTTGTTTCCAGGCTGGTGT FWD: CTTTGTTTCCAGGCTGGTGT




REV: TCCAGCATCCCAAAAGGTAG

FWD: GTGCCAAATGCAAGTCCTTT

Exon 11 REV: TTCAACTCACTGOCCATICT FWD: GTGCCAAATGCAAGTCCTTT
FWD: TCATCAAATCCCTATCTCATTTCA , .
Exon 12_1 REV. TCTGCTTAATGGAGGGCTOT FWD: TCATCAAATCCCTATCTCATTTCA Fail
FWD: TAAATCCGCCACAACAGACA ]
Exon 12 2 REV. TCAAACCAGGGTTCTTOCTG FWD: TAAATCCGCCACAACAGACA
. FWD: GAACCCTGGTTTGAATAA ]
3UTR REV: CCAGCACACATCAATTGTATCAA FWD: GAACCCTGGTTTGAATAA
FWD: GAGACGGGGGTTTCCTCAT ]
LOC121456 Exon1 1 REV: CTCTCTTCCGCCTCOTTOTC FWD: GAGACGGGGGTTTCCTCAT
FWD: TGGGTAGGGGACTTCGAGTA ]
Exon1 2 REV: TGOAGGCAGAAGAATCTTIGA FWD: TGGGTAGGGGACTTCGAGTA
Exon 1 3 FWD: GATCAGGCCTTCAGCACTTT FWD: GATCAGGCCTTCAGCACTTT Fail
xon 1_ REV: TGGCTGGTAGCCAACAATAG REV: TGGCTGGTAGCCAACAATAG !
FWD: CCAGTGACTGTGCTGGTGAT .
Exon1 4 REV. CAGGATCATGCAGGAGAAGA FWD: CCAGTGACTGTGCTGGTGAT
FWD: ACAGGCGTTGTAGCTGTCCT ]
Exon1 5 REV: COTTGTGOTCCICTITGGAG FWD: ACAGGCGTTGTAGCTGTCCT
FWD: ATCCTATGCTCGCCAGATGA ]
Exonl 6 REV: CTGGGGACTGGTCAGACATC FWD: ATCCTATGCTCGCCAGATGA
FWD: TTACCTGAAGCCCATCCTCA ]
Exon1 7 REV. TCTAGTCACTGOCCCACCTC FWD: TTACCTGAAGCCCATCCTCA
FWD: AGGGTACCCGCCTAGTGTTT .
Exon1 8 REV. TCAGCTTGACTTGOACCACT FWD: AGGGTACCCGCCTAGTGTTT
FWD: CCATCCTGACTGCTTTGTCC ]
LOC643770 Exon1 1 REV. TTTTTATCTGTGCCAATCTGGT FWD: CCATCCTGACTGCTTTGTCC
Exon 1 2 FWD: AAAGGCATGAAAAGCTTGGA Fail
xon 1_ REV: GTGCAGGATTGTCATGAAGG a
FWD: GCGGAGAACAACTTGACGAT ]
Exon 1 3 REV: CCACCATGCCTGOCAAAT FWD: GCGGAGAACAACTTGACGAT
Exonl 4 FWD: CACACACTTTTGAGATTGAATGC FWD: CACACACTTTTGAGATTGAATGC
xon 1_ REV: AAATCCTTCCAAGGCATCTTA REV: AAATCCTTCCAAGGCATCTTA
Exonl 3 FWD: TCAACACTGCCTCAGTTGCT
xon 1_ REV: ACTATTGGGCCACACAGAGG
TMPO isoform SUTR 1 FWD: AGCCGTCTCGCCAATCAC FWD: AGCCGTCTCGCCAATCAC Fail
a REV: TGCAGGTAGAGCTGGACGTA REV: TGCAGGTAGAGCTGGACGTA !
Exon 1 FWD: CTTTGTGTCCGCGAGTTTTT FWD: CTTTGTGTCCGCGAGTTTTT Fail
xon REV: CAGACCCACACGTCAAAGAA REV: CAGACCCACACGTCAAAGAA a
Exon 2 FWD: AATGGAATTGCTAAGGCCTAATA AATGGAATTGCTAAGGCCTAATA

REV: CAGGTTCTGCTGATAACAAATGA

Exon 3

FWD: TCGTGAGCCACTATGTCTGG

FWD: TCGTGAGCCACTATGTCTGG

Fail




REV: TTGCAATTTCAGGTGATGGA

REV: TTGCAATTTCAGGTGATGGA

FWD: GCTTTGTCTACCAGGGCAAA

Exond 1 T e A FWD: GCTTTGTCTACCAGGGCAAA
Exon 4 2 o A A oA FWD: TCTTGTTGCCACAAACTTGC
Exon4 3 ot FWD: CAGATCAATCGCCTCTCTCC
Exon 4 4 g\g\l}): : gggﬁggfgggfﬁggfgfgg g FWD: CCTGGATCCGAACTGATGTC
Exon4 5 oy gfggﬁg%&*ggﬁfigﬁﬁc TG FWD: AGGTATTCAAGCAGCCTCCA
Exond 6 B et FWD: TGGCTGAAGGATTGCAAAAT
TMPO Beon FWD: AGCCGTCTCGCCAATCAC FWD: AGCCGTCTCGCCAATCAC o
Isoform b REV: TGCAGGTAGAGCTGGACGTA REV: TGCAGGTAGAGCTGGACGTA
Exon 2 B oL FWD: AATGGAATTGCTAAGGCCTAATA
Exon 3 o gfggf:%%%ﬁ%%}{gfggf FWD: TCGTGAGCCACTATGTCTGG Fail
Exon4 1 o fggggggiéii%iﬁ%i@éﬁ FWD: GCTTTGTCTACCAGGGCAAA
Exon 4 2 o A A oA FWD: TCTTGTTGCCACAAACTTGC
Exon4 3 ot FWD: CAGATCAATCGCCTCTCTCC
Exon 4 4 g\g\l}): : gggﬁggfgggfﬁggfgfgg g FWD: CCTGGATCCGAACTGATGTC
Exon4 5 oy gfggﬁg%&*ggﬁfigﬁﬁc TG FWD: AGGTATTCAAGCAGCCTCCA
Exond 6 R T e e FWD: TGGCTGAAGGATTGCAAAAT
Exon 5&6 VT sty FWD: TTCATGGCTTCTCAGTGTGC
Exon 7 E‘g\ll): : gTGCTCGCTTTCT gCT :gTG(:CngTEgGC FWD: TGTGTTTGTAGGCTGTGTTGC
Exon 8 G, ngﬁéﬁfc%}g%%g%iiﬁ% FWD: TTGAAGAGAGCCTTGGAAGC
Exon 9 L N I U FWD: TTGGAATTAGGAGTGGCAATG
PPIAPS Exon1_1 o ffgéﬁé?fg :TTSS;*CGT%%Z%A FWD: CCCAAAACTATGCAGGGAAA
Exon 1 2 FWD: AACTTCATCCGGAAGCATACA FWD: AACTTCATCCGGAAGCATACA

REV: ACAATTGTCCAAGGGACAGC




FWD: CTGCGCAGAACGAATCCT

SLC25A3 7 SUTR | o T e e FWD: CTGCGCAGAACGAATCCT
SUTR 2 A FWD: ACCTTTCCAAGGGAGTGGTT
Exon 1 B T AR AT FWD: GTGGAGACGGGAAGGAAAAG
Exon 2 P LA FWD: CAGGTTTGTTTTGCATGCTG
Eeons FWD: TTGCTGAAATTTATTATGGAACC FWD: TTGCTGAAATTTATTATGGAACC al
REV: CACTTTGTAGGACCATTTTCTTCA REV: CACTTTGTAGGACCATTTTCTTCA
Exon 4 e A FWD: TTCCATATCATCGTGTGTTACTTT
Exon 5 A A FWD: GCTGCCATTTGTTACTATCAGG
Exon 6 e A oo Lonal FWD: GTACCCGTGTCACCCTGAGT
Exon7 o AT e FWD: GCAGTGCTTCTCTGGTCCTC
FUTR 1 o T o oA A AT 66 FWD: GGACTGTTTGCCCGTATCAT
3UTR 2 B L LA L FWD: TCTTCATGATTTGCCTGTGA
ap ; eon 1 FWD: ACTCAGTGAAGCAACGAGGA FWD: ACTCAGTGAAGCAACGAGGA
REV: TTCCTTTGGGGTCAAGACAG REV: TTCCTTTGGGGTCAAGACAG
Exon 2 g\g\l}): : ggg?g:gfgégi%ﬁg}%ﬁéi“ FWD: CCTACAGCTACCCATACCAGAA
Exon3 1 o fg?ggfggffggﬁgég?gfg& N FWD: ACTGCTTGAAAGAAGATCACCTA
Exon 3 2 VP T e FWD: TCTGACGACGCTTTCTCAAG
Exon 3_3 O SR iyt LS FWD: GAAGGTGACAGAGCCAAAGTTC
APAF1 26 SUTR | A v U oL FWD: GGGCTTGGGGTGTGTTTAT Fail
SUTR 2 o L e FWD: GTGTCCAGTAGTGGGGTCCA Fail
Exon 1 g\g\l}): fg&%ﬁ%ﬁg&gﬁgﬁ%}g& FWD: GCACTGGGTTTTGTCCATTT
Exon2 e s, FWD: GCTCTCTGAAGCAGTCCACAC
Exon 3 FWD: CACATTTTCTTAACTTCIT CTTGGAA FWD: CACATTTTCTTAACTTCTCTTGGAA

REV: GGAAGCTTGTCCTATCCATCC




FWD: GCCTACCAGTATCTTGCACGTAA

Exon 4 o A FWD: GCCTACCAGTATCTTGCACGTAA
eon s FWD: AGAGTATAGCAAAGAGGAAGAATCA | FWD: AGAGTATAGCAAAGAGGAAGAATCA
o REV: GGACTACATATTTAGGACCTGCAA REV: GGACTACATATTTAGGACCTGCAA

FWD: CAACCAGAGACAAGAGTGTTACAGA _

Exon 6 vt gy LI N FWD: CAACCAGAGACAAGAGTGTTACAGA

eon 7 FWD: GCTTTTGATAACATGCAGCAG FWD: GCTTTTGATAACATGCAGCAG

X REV: AACACCCCACCACCTCAGT REV: AACACCCCACCACCTCAGT

FWD: TCTTGAGGAGTAGCTGAGTTTCTT .

Exon 8 o T e e o FWD: TCTTGAGGAGTAGCTGAGTTTCTT
FWD: TCGAAGTCCTGGCCTCAA . :

Exon 9 T A A FWD: TCGAAGTCCTGGCCTCAA Fail
FWD: TGGATGTGTTCTTTCTCACTAGC ,

Exon 10 o o A GGAGaG A FWD: TGGATGTGTTCTTTCTCACTAGC
FWD: AATGGTTGGCTGTTCAATTTT ,

Exon 11 A VA AU FWD: AATGGTTGGCTGTTCAATTTT
FWD: TGTCATTTGCATGTTAGTAATCTGA .

Exon 12 R A A FWD: TGTCATTTGCATGTTAGTAATCTGA
FWD: TTTGCCAAGGTTCCTTTCTG ,

Exon 13 T A AT FWD: TTTGCCAAGGTTCCTTTCTG
FWD: GGGGAGAGGTTTCATTAGCA ,

Exon 14 NS s SIS FWD: GGGGAGAGGTTTCATTAGCA
FWD: TGTTTGATACGTTTGTGTTACTGTG ,

Exon 15 TV S AT P FWD: TGTTTGATACGTTTGTGTTACTGTG
FWD: TGGGCAGTGCTTCTAATTTTT .

Exon 16 e NN FWD: TGGGCAGTGCTTCTAATTTTT
FWD: TGTCAATAATTATGCCAGTTATCAG ,

Exon 17 A L FWD: TGTCAATAATTATGCCAGTTATCAG
FWD: TTTTGATAGTGTGTTTCTGAGCA ,

Exon 18 o ARG S e, FWD: TTTTGATAGTGTGTTTCTGAGCA
FWD: CTGAGGAATTTTGGCTCTGG ,

Exon 19 e o FWD: CTGAGGAATTTTGGCTCTGG
FWD: TCCCCTGAGAGCTCTTGTTG .

Exon 20 B vtieL) S FWD: TCCCCTGAGAGCTCTTGTTG
FWD: ATTAGGCTGGAAGCACCAGA ,

Exon 21 o e FWD: ATTAGGCTGGAAGCACCAGA
FWD: TCCTCTCTGTTTTACTGAAATGC ,

Exon 22 o O AT AN FWD: TCCTCTCTGTTTTACTGAAATGC

eon 3 FWD: AAGGGGTCAGAACAGCCAGT FWD: AAGGGGTCAGAACAGCCAGT

X REV: GGCATCCTCCAAAAGATCAC REV: GGCATCCTCCAAAAGATCAC

FWD: CTGGAACTTGGGCATCTCAT ,

Exon 24 o G e FWD: CTGGAACTTGGGCATCTCAT

Exon 25 FWD: AAATGCCACTGGAAATAAATGG FWD: AAATGCCACTGGAAATAAATGG

REV: GCCTTGACCTCACAGACTCC

Exon 26

FWD: AAGAGGCTGACCAGGTTGAA

FWD: AAGAGGCTGACCAGGTTGAA




REV: TCCAACCACAAACACTTTTGTAA

FWD: TTCTAATGAAACCCTGATATCAACT

3UTR o G A AC ACAGA FWD: TTCTAATGAAACCCTGATATCAACT
ANKSIB 9 SUTR FWD: ACTCTCTCTGCCGCCTCCT FWD: ACTCTCTCTGCCGCCTCCT il
isoform a REV: GCCAGACAGGAGTTTCTCCA REV: GCCAGACAGGAGTTTCTCCA

Exon 1 S ggﬂgﬁﬁg@gﬁiﬁgﬁ%g G FWD: CCCTGGATTTTGGGGAGT

Exon 2 o G O ATCGTCAA FWD: GGGCTACCAGCCTTCTTTTT

Exon 3 E‘g\?: : gg g?ﬁ?gggxéggiﬁig‘* FWD: CTCTAAATTCCCACCCAGCA

Exon 4 oy f{gggfﬁ:ﬁgfﬁg&%égﬁg FWD: CATTTCAAAGCATTGCAGGTT

Exon 5 o T Tt FWD: TGTGAGCATTTTATTTCAACCTG

Exon 6 o T N UV PV FWD: TCACTTTCAATGCTTGGTCTG

Exon 7 S ég?gfgggggg;ﬁﬁ‘éigﬂf“ FWD: TTGAAGTTCTTTTGAAAACTTAGGA

Exon 8 o :E?GGCC:S&AC%%TC%&(}T&?GCTT FWD: CAGCAGAATAGTGTCTGACTGCTT

Exon 9 VR FWD: GCTGACTTGTTTGCCGAGAT

Exon 10 o T oA FWD: TCAGCTGTCAATCACTTTGGA

Exon 11 o :f&i%’?é‘g%gfﬂﬁliﬁgﬂc* FWD: GAGCATATTCCTCATTATGATCTTG

Exon 12 S CT gﬁﬁéﬁgfggf&(ﬁ%g%%%f% FWD: TGAAAAGCCTAACCTATCACATCA

Exon 13_1 f{\g\]?: : gzgggggggfcc&céf SXTT(% FWD: TTGGATAGCCCACATGTTCA

Exon 13 2 ?g\? :ffﬁﬁggéﬁ%z%%’é’?&ﬁ%%’f FWD: GCAACCAACTCGAAAACCAT

Exon 14 o fgff:ggggﬁ&gﬁ%ﬁ:?& A FWD: TTGCTCCCTTCATTTGAAACTT

Exon 15 o ffé*gfﬁ’é%ii%%fﬁgg‘f FWD: GCATGGAGCTGCATACTGAT

Exon 16 eyl FWD: AACAAGGTGACCGACTCTGC

Exon 17 o T A FWD: TTCCTTGTTTCCGTCTCCAG

Exon 18 IF{‘]’EV\I,): : gfgff@ggiﬁg?ggg?ﬁﬁ A FWD: TCTGGACTTCAGCGGTCAC

Exon 19 FWD: GTTGCTTCAAAAGCGACTCC FWD: GTTGCTTCAAAAGCGACTCC




REV: AGGCACGGACAATAAGCATC

FWD: TTCACATAAGACACCCAAATGC

Exon 20 o TG AT FWD: TTCACATAAGACACCCAAATGC
Exon 21 o A e FWD: AGCCCCCAGAACTTATGGTT
Exon 22 B WV Vsl FWD: GCCTGTTCTTTTGTGGCATC
Exon 23 g\g\l}): gggfgggggg%gﬁg%ﬁ%ﬁ G FWD: TGTGCGTGGTGTGTATCTGA
Exon 24 S TTCGTGGAC%%%TTK&%TT%TTTC%CT FWD: TGGACCACTTTGAGTGTTGCT
Exon 25 o A e s oo FWD: CCGGAGTGTCCTGTTCTTTG
Exon 26 f{‘g\? : TTTTCTE% g:gggé%i;gi% FWD: TTTGCTCACTCCTGTGTTCC

éc’}srsnﬁ 13 Exon 1 AT AT FWD: GCATGGAGCTGCATACTGAT
Exon 2 g\g\l}): : é:f&%%ﬁg’;gﬁgé%gg% FWD: AACAAGGTGACCGACTCTGC
Exon 3 o ggfggggg%i%]fgfgﬁfc G FWD: TTCCTTGTTTCCGTCTCCAG
Exon 4 o e e Aaeaalens FWD: TCTGGACTTCAGCGGTCAC
Exon 5 o T A & FWD: TTCACATAAGACACCCAAATGC
Exon 6 IF{‘]’EV\I,): : cC/STTTT gggggéigi&%%&%% FWD: CCTTCCTGGATGCTACCTTG
Exon 7 o ‘gggfgg?ﬁgg?gggi?ﬁégg G FWD: TTCACATAAGACACCCAAATGC
Exon 8 R A et FWD: TCACTTTCAATGCTTGGTCTG
Exon 9 B WV Vsl FWD: GCCTGTTCTTTTGTGGCATC
Exon 10 g\g\l}): gggfgggggg%gﬁg%ﬁ%ﬁ G FWD: TGTGCGTGGTGTGTATCTGA
Exon 11 S TTCGTGGAC%%%TTK&%TT%TTTC%CT FWD: TGGACCACTTTGAGTGTTGCT
Exon 12 o A s oo FWD: CCGGAGTGTCCTGTTCTTTG
Exon 13 D iy FWD: CGGTATGCGGTAAATGTGTG

ANKS1B 1 Exon 1 FWD: TGTGGAGCTAGGATCAAGTCA FWD: TGTGGAGCTAGGATCAAGTCA

isoform ¢

REV: TAAGGGCATCCAATTTTCCA




FWD: AACAAGGTGACCGACTCTGC

Exon 2 sy peinicpl s FWD: AACAAGGTGACCGACTCTGC
eons FWD: TTCCTTGTTTCCGTCTCCAG FWD: TTCCTTGTTTCCGTCTCCAG
REV: TCTGGAGCTTGAGAGAGATCG REV: TCTGGAGCTTGAGAGAGATCG
Exon 4 e FWD: TCTGGACTTCAGCGGTCAC
Exon 5 B e AR FWD: TTCACATAAGACACCCAAATGC
Exon 6 o A e FWD: AGCCCCCAGAACTTATGGTT
Exon 7 g\g\l}): fgggﬁggggg‘i&%ﬁ%gﬁ or FWD: GCCTGTTCTTTTGTGGCATC
Eeons FWD: TGTGCGTGGTGTGTATCTGA FWD: TGTGCGTGGTGTGTATCTGA
REV: TGTAGGAAGCATGAAGGTTGG REV: TGTAGGAAGCATGAAGGTTGG
Exon 9 R T O T FWD: TGGACCACTTTGAGTGTTGCT
Exon 10 o A e A oo FWD: CCGGAGTGTCCTGTTCTTTG
Exon 11 f{‘g\ll): : TTTTCTS% gﬁgggé%iggi% FWD: TTTGCTCACTCCTGTGTTCC
FAM71C 2 SUTR ?g\l,): : ggfgﬁ%ﬁ%ﬁiﬁ%ﬁ‘}%ﬂm FWD: GGTAGTGGTCTGCTGAGCTGT
Exon 1 1 S gfggglgggggg’%g?figg FWD: ACCTGTGCTCCTGACAGCTC
Exon 1 2 e A GI ACAAAG FWD: GCAGCGGCAACTGTACAAAG
Exon 1 3 R A Ao FWD: CTGCCACCCAGAAAAGAGAA
Exon 2 SR St FWD: TCCCTGCAATTGCCACTTAT
3°UTR g\g\l}): : g ggﬁﬁggggggggggigig FWD: TGAAATGTTTGGGTCCACCT
KIAAQ701 13 Exon | o e FWD: GCCAATGCCACAAACCTC Fail
Exon 2 oy gg&céfg :;;}gfgggggégcc FWD: GGACATTATGTTGTGTCCACTCC
Exon 3 Ve e o S (g FWD: TGGGTACATCTGGTTTCAAAAG
Exon 4 B A s aon FWD: GGCACTTAAATGACTCTGCTCA
Exon 5 g\g\l}): : (’;‘SGT g?g/figggggigﬁéi G FWD: AGTGATCTGCCTGCCTCAG Fail
Exon6 FWD: TTGAATTTGATGGAATAATGCAA FWD: TTGAATTTGATGGAATAATGCAA




REV: GCATTATTTTAATATGCCACTGGT

FWD: GCCCGGCCAGTAAATACTTC

Exon 7 REV: TGCCTAATACAGAGCTCTAAACAGA FWD: GECCGGCCAGTAAATACTTC
FWD: GGCATGAGCCTAGTTTTACCG ,
Exon 8 REV: ATGCTTCCAGTTGTGCCTTT FWD: GGCATGAGCCTAGTTTTACCG
FWD: AAAATCCTTAATGTGCCGTCAT .
Exon 9 REV. TGCCAGGAGA AAAATACCAA FWD: AAAATCCTTAATGTGCCGTCAT
FWD: TTCGAAATTACATGTAGGTGAAGC ]
Exon 10 REV: GCAAGACCCCCATCTCTACA FWD: TTCGAAATTACATGTAGGTGAAGC
FWD: CAAGAGTCCCATTCCAGAGTTT ,
Exon 11 REV. TGGCCATTTCATAAACCTTGT FWD: CAAGAGTCCCATTCCAGAGTTT
FWD: GGGTGTTTAAAAATAATTCCATGTG ,
Exon 12 REV. GOCTTGAGCCTAGGAGTTTG FWD: GGGTGTTTAAAAATAATTCCATGTG
FWD: TGGCATTTAATCCTATCTTCATGT ]
Exon 13 REV: CTCCAGTGATGGOTGCAG FWD: TGGCATTTAATCCTATCTTCATGT
i FWD: GAGCAGCTTTCCTTGTGAGG ,
GOLGA2L1 4 5°UTR 1 REV: GGGCTGGCTGACAAGATTT FWD: GAGCAGCTTTCCTTGTGAGG
] FWD: ACCCCATCCCCATAAGGTC ]
SUTR 2 REV: TCAGCTTTCTCTGATACAAGGATTT FWD: ACCCCATCCCCATAAGGTC
SUTR 3 FWD: TGCAGCATTATTGGCACAAG FWD: TGCAGCATTATTGGCACAAG Fail
REV: GGCTGAGAAGGAGGTGTCTG REV: GGCTGAGAAGGAGGTGTCTG a
i FWD: AGCCATATGGAAGGGTGTGT ,
5’UTR 4 REV: CCCCACATTCCCATGTTATT FWD: AGCCATATGGAAGGGTGTGT
i FWD: GCAGTCATTTAGGCCTGGAG . ‘
5°UTR 5 REV: AGGCTGCTGGTTCTGCTG FWD: GCAGTCATTTAGGCCTGGAG Fail
] FWD: AGCAGCAGAAAGCTCAAAGC ]
5°UTR 6 REV: GOTCCCAGAAGGTCACCATA FWD: AGCAGCAGAAAGCTCAAAGC
Exon 1 FWD: CCAGCCTGGATGATAGAATGA FWD: CCAGCCTGGATGATAGAATGA Fail
xon REV: GGTGAAATGGTGTCTGACCA REV: GGTGAAATGGTGTCTGACCA a
Exon2 FWD: AGCCAGTGGTCAGACACCAT FWD: AGCCAGTGGTCAGACACCAT Fail
X REV: TTCCTCAACCCTCTCCTTCA REV: TTCCTCAACCCTCTCCTTCA !
Exon3 FWD: TGCTGCATCTAGCTGTCTGG FWD: TGCTGCATCTAGCTGTCTGG Fail
X REV: CACTTGTTGCAGTCGTCCAC REV: CACTTGTTGCAGTCGTCCAC
FWD: CAGGACAAGGGAGAGGTGAA ]
Exon 4 REV: CTCCTGOAGGTTCTGOATCT FWD: CAGGACAAGGGAGAGGTGAA
i FWD: GGAGTCTGCACAAGGAGAGG _
3'UTR REV: TOTCTGGCTICATAACTTCTCA FWD: GGAGTCTGCACAAGGAGAGG
FWD: AAGCACAGCCCCTAACATTC ,
ACTR6 11 Exon 1 REV: GGOAATCCCTCTGGCTAAGT FWD: AAGCACAGCCCCTAACATTC
FWD: ATCATCCTGCTCCCAAAGTG ,
Exon 2 REV. TGGTCOTTTATTTITACCCAAA FWD: ATCATCCTGCTCCCAAAGTG
Exon 3 FWD: ACAGCATTACACTGGAAATGG FWD: ACAGCATTACACTGGAAATGG Fail

REV: TCAACCTCTACTTCAACATGGAAA




FWD: TCCCTGGATTCAAATCTTACC

Exon 4 o A e FWD: TCCCTGGATTCAAATCTTACC Fail
Exon 5 & 6 S gggﬁff&gj&%ggﬁgg FWD: GGGAACATTTTTGTCTTGGTG
Exon 7 o :T(:TCSTngTGG‘;iGG’}/zi‘E%TCTfGG?C N FWD: CCCTCAGAGGAATAGTGTGGA
Exon 8 R e A L IALaoRTaA FWD: GGCAGCTACATGTTATGGATGA
Exon 9 e e FWD: CAACAGTAAAGGCAGCCACA
Exon 10 S g:/fgg?ggg%g%?ﬁ:f& N FWD: AAATTTATTTGGTTTCCCACCA
Exon 11 oy gggg?f::gﬁégggfﬁ%ﬁ FWD: TGCCACATTTTAATGGCAAA
3UTR OV b it FWD: TCCACATTTTCATTTAGGAGCTA
DEPDCA ; Beon FWD: AAGGGAGGGGGAAAAAGACT FWD: AAGGGAGGGGGAAAAAGACT o
REV: CCCCTAAAAAGCCTCAGTCC REV: CCCCTAAAAAGCCTCAGTCC
Exon2_I o e VTV TGTGAGATGACACGTAAGAAGGA
eon2 2 FWD: TCTTAAAGGGGTTCATCTTTGC FWD: TCTTAAAGGGGTTCATCTTTGC
- REV: CACATTCGAGTTTAGCTCAATAAA REV: CACATTCGAGTTTAGCTCAATAAA
Exon 3 g‘g\ll): : gfiggéé?ggg%ég&i%}% FWD: GCCTGAAATCGTTTTTGGAA
Exon 4 e :?c’g?fé}fﬁgéfﬁﬁggﬁgg GTTT FWD: AATATGGCTCATAACTCTGATGTTT
Exon 5 o A AT IEATACAA | FWD: GAAAAGAACCTGCAAACTAATACAA
sovls - UTR FWD: AGTCCTCGAAAGAGGCCTTG FWD: AGTCCTCGAAAGAGGCCTTG a
REV: CCCACCTCACACACAATAACC REV: CCCACCTCACACACAATAACC
Exon 1 B A CAAA | FWD: GGTTCTCTGAAGATAAAACCAACA
Exon 2 o fgggﬁﬁggﬁ:ﬁ%ﬁﬁgﬁg&gi Ac | FWD: TCATAAGGAAACCAACTCTTTGA
Exon 3 oy gggﬁfgfgggﬁggﬁéﬁg&i FWD: TGCAGAGGCTCCTAACTTTG
Exon 4 P S U O FWD: TGGCAATTGACTACATCTGTG
Exon 5 B G AAAATG FWD: TTGGGAATTTGGGAATTTTG
Exon 6 FWD: TTGGGTATTAAAGATAAGGGTTTTG | pwp. 1TGGGTATTAAAGATAAGGGTTTTG

REV: TTTGGGGCTGTATCTGACTG

Exon 7

FWD: AGGTGATCTTCAGCATTTTGC

FWD: AGGTGATCTTCAGCATTTTGC




REV: TTTTGGCTTCAGTTGGCAGT

FWD: GCATCCCACTTTACTCTGAAAA

Exon 8 VP Cri yiviviyes FWD: GCATCCCACTTTACTCTGAAAA
Exon 9 R e rGa | FWD: CAGGCTAGCAACATGGTGAG
Exon 10 sy UV pivis Vo FWD: CAAAGAGTTGTTGAAAGGACCA
Exon 11 o fgfgf:éﬁfﬁéﬁ%%ﬁ%ﬁ??% CTA FWD: TTGTGAAACAAGCCAGGAAA
Exon 12 oy ggﬁ%‘&%%%&%f&gﬁ?éc FWD: AGGCATTGATTGGGAAAAAC
Exon 13 R o AA FWD: ATATCAGCGCTGTGACTGGA
Exon 14 S gfg&i@i%ﬁ&%%ﬁg%ﬁ? FWD: GGGGCAAGCAGACATTAACA
Exon 15 g\é\’\l}): fgfgf:{f:fggggﬁ%%%‘}%? FWD: TTGGGAATCAGGTAAGAAGCA
Exon 16 o fgggé*fﬁﬁ?ﬁ%%ﬁgiﬁi’é’é? FWD: TGTGACAATCACCAAGACAAGA
Exon 17_1 o G A FWD: TTGACCGGCAGGCTATAGTT
eon 17 2 FWD: GGGCTTTCAGACTTCAGGAT FWD: GGGCTTTCAGACTTCAGGAT i

- REV: TTGAAACTGAAATAATCCTTCAAA REV: TTGAAACTGAAATAATCCTTCAAA
Exon 17 3 g\g\l}): : gfgggéﬁii‘%ﬁ%’éﬁgg% FWD: TGCTTTTGGTATGCAGGGTA

SLC17A8 12 5'UTR 1 g\g\l}): : gfgggfgg&%;g%%%ﬁg%c FWD: GATCTGAAACCTGGCTCTGC
5UTR 2 o :TG:C?[ITT ggéf%%‘é%%i%%i@f FWD: GATTTGGAGGCACAGAGGAG
S'UTR 3 R A AR AT OARAA FWD: AGAGGGAGAAAAGGGGAAAA
S'UTR 4 B o A T FWD: TCAGAAAAGCAAAGGGCTGT
Exon 1 g\g\l}): fgggg%%égigiﬁégﬁé% FWD: TCCCTCCACGAGAACTGACT
Exon 2 o ggfgggig%iggggg&?gc FWD: TGGGTCTTCCTTTTTGTTTTTC
Exon 3 S eSS e FWD: CAGGACTTTTGCTTGCTGCT
Exon 4 B o AA FWD: TCTTTCCACAGGGATTTCCA
Exon 5 IF{‘]’EV\I,): : g gé%gggg‘é‘:‘?ggggg?m FWD: TCACTTCCCAAAGGTCCATC
Exon6 FWD: ACACTGGGAGTTTGCCTGTC FWD: ACACTGGGAGTTTGCCTGTC




REV: TGACGTTCCTCTTGTTAACTGGT

FWD: GGGTGTTCACGTGCATGTAT

Exon 7 o o A e FWD: GGGTGTTCACGTGCATGTAT
Exon 8 R e A e FWD: GGGCCAACGTGGTTAGTCT
Exon 9 o A e s FWD: CCTACCCAGCTCCCACATAA
Exon 10 o fgfﬁ%ﬁ%ﬁé@%ﬁ%ﬁéﬁf FWD: GGGCCCAAAACCTAGATGAT
Exon 11 oy CGTT fgggﬁ%‘éﬁ‘éﬁ%ﬁﬁg&? FWD: GTGCAGACACAGCCTCTTGA
Exon 12_1 o e e A TS FWD: TGCTTCTGACACACGTCCTC
Exon 122 E‘]’EV\I,): fggﬁ%ﬁ%’%ﬁg‘é%gﬂ G FWD: CCTGGTGCATTACAGTGGTG
3UTR 1 g\é\’\l}): : gg%gg&igﬁé%ggg FWD: TTTCTTGTAGCCCAGCTTGC
3UTR 2 S ggfggggff&%’;ﬁgggg% A FWD: ATGTTTGGCCAGAAGGAATG
3UTR 3 B T TS e FWD: GGGAAACATTTGGGTTGATG
3UTR 4 S g%g?fffgggggﬁgg? FWD: TCTTTAGCCTTTTCTGCTGGA
3°UTR 5 g‘g\?: : gggggéﬁ?ggg ggg%%g? FWD: TGTATTTCTGGTCCCCAGTGA

NR1H4 SUTR 1 e :TTCCA?TCTA:‘[SCGTTTTTCT%TCTTTTCCTT%TC%TTC FWD: TCCCAAGGTTCCTTTCTATGT
5UTR 2 S ggggfiggg’éﬁ?ﬁ?ﬁéﬁ& N FWD: CCTTGGTGGAGACAGAAAAA
Exon 1 o A e FWD: CTTGGGCATTTTTAGGTCCA
Exon 2 G A el vy g FWD: AGAGCCCACACTCCTAACCA
Exon 3 g\g\l}): : g:ggggff /S(?TGAT(?GCTTTCCTSTT — FWD: GATGGCCTGGGTGCTCTC
Exon 4 o }’E’gﬁ%’;iig&ﬁ%&%ﬁ?ﬁfm FWD: AAGGCTAGCGTTAGTTCTGTGC
Exon 5 e Py e FWD: AGGTCCCTCCAGATGAATGC
Exon 6 B O e L GGAA | FWD: ATTGCCCTCCAAAGATCTGA
Exon 7 S ST%?XCTE%[}?\%TG%&%%&%CESSATTTT FWD: GGACTCAACTAGACTACCCAATTTT
Fxon 8 FWD: CAATGTCCTTCCTTTGGACA FWD: CAATGTCCTTCCTTTGGACA




REV: TGAAAAGAAGTGCACTGAAAGGT

FWD: CGTGTGTGTGCATAAAAATTCA

Exon 9 o T e A e FWD: CGTGTGTGTGCATAAAAATTCA

3UTR B e e A FWD: CGACCACAAGTTTACCCCACT
PIGAP Exon1_1 L eV FWD: CCATTTGATGAGGAGGAGGA

Exon 1 2 o A L AT, FWD: ACCATCTCAGCATGGCGTAT

Exon 1 3 i‘g\?: TTTTCCTACCT’}%ZCGTT%%CC‘%?%E;E FWD: TTCACAGTCTGCCATTGCTC

Exon 1_4 o :TAGGT‘?:%?A%ATTTTGT%C;%’}PSSE?TTSA FWD: AGACCCATTTAGAAGGCATGA

Exon1 5 S Py iy FWD: TGTGAGGGATTGGAAAAAGC

Exon 1 6 B T TG CT FWD: TTTGGGGGCTTGTGTTTTT

Exon 1 7 e e A A LAT5C FWD: TGGCCAGTTTTTAATGTTATGC

Exon 1 8 o fgfgfggﬁg@g%g%g%? FWD: GCCTTCATCTTCCATTGTGTT

Exon 1 9 Vs e FWD: TAATTGTTGTTGCCCAGAGC

Exon1_10 S s S Vi FWD: GGGAGTTCTTTTGTTGGAGAAA
CASIL3 UTR1 FWD: GGACCTGCTCTGACTGAACC FWD: GGACCTGCTCTGACTGAACC a

REV: GAGACCCAACAAACCTCAGC REV: GAGACCCAACAAACCTCAGC

SUTR 2 B G e el ATEC FWD: AAGCAGCTTTCCAAATTATGC

Exon | O Gy L FWD: GAAGAAAAAGTTTTGCGTTTGC

Exon 2 o fgg&?&%‘*&iﬁ%@fig@ FWD: TGAGCCACAGCAGCTTTTTA

Exon 3 I Sme ety salblodii o FWD: AAGTTAACTGGCCATTATTTGCT

Exon 4 B et i FWD: GGTTGGGGACCTCTGCTTTA

Exon 5 g\g\l}): : ggggz‘?éégiiggéiﬁg?cm FWD: TTTTCTAAACAAGTAAACCTGCTG

Exon 6 T S T ROAA FWD: CCCAGTGAAACAATTGGTAGAA

Exon7 FWD: AGCACAGGAGAAGCGATTAAA FWD: AGCACAGGAGAAGCGATTAAA

REV: CCTGTACAGTGAAATCCTTCCA




FWD: CTGTTGGCAAATGCTCTGAA

Exon 10_1 REV: GTGAAGATGCTGGCACCAAT FWD: CTGTTGGCAAATGCTCTGAA
FWD: AACACCTCAGCCTCCTGAAA
Exon 10_2 REV: GGGGTATTGGGGGATGAAA FWD: AACACCTCAGCCTCCTGAAA
FWD: CAGGCTCCTTCAAACAATGC
Exon 10_3 REV: TGATTTAAATTCAAGGCCGATT FWD: CAGGCTCCTTCAAACAATGC
FWD: TCCAGTCCTCTGCAAAAATG
Exon 10_4 REV: TCATCATCTTCCTTTTTCTTTGC FWD: TCCAGTCCTCTGCAAAAATG
FWD: CTGTCGCTAAGAGCCAGCAT
Exon 10_5 REV: CAGAAGGGCTCTTTCCAGTG FWD: CTGTCGCTAAGAGCCAGCAT
TMEM16D Exon 1 FWD: TCTTCTCGCCTTTCCTAGCC FWD: TCTTCTCGCCTTTCCTAGCC
REV: CCATGAAAACAGAGGAAATGC REV: CCATGAAAACAGAGGAAATGC
Exon 2 FWD: GTGATGCATACCTTAAGAATTTGA FWD: GTGATGCATACCTTAAGAATTTGA
REV: AGGTGAGCAGAAGGGGAAAT REV: AGGTGAGCAGAAGGGGAAAT
Exon 3 FWD: GCTTGTCACTCAAGGAGTTAATGA FWD: GCTTGTCACTCAAGGAGTTAATGA
REV: AAAACCTGTCCCTTGTTTTACA REV: AAAACCTGTCCCTTGTTTTACA
Exon 4 FWD: GCTGGAACTACAGGCACACG FWD: GCTGGAACTACAGGCACACG Fail
REV: TTGGAACATTCCCCAAACTC REV: TTGGAACATTCCCCAAACTC
Exon 5 FWD: GTCTGGCCTATTGGTGAGGA FWD: GTCTGGCCTATTGGTGAGGA
REV: TTGGCCATGAAGGCTTATTT REV: TTGGCCATGAAGGCTTATTT
Exon 6 FWD: GCCCTGTGTTCCCACTGTAT FWD: GCCCTGTGTTCCCACTGTAT
REV: CGGAGAGGGACGTTTTCAT REV: CGGAGAGGGACGTTTTCAT
Exon 7 FWD: AGTGAGAGGGCCTGGAATG FWD: AGTGAGAGGGCCTGGAATG Fail
REV: TAGGGGAGAAGGGCACTATG REV: TAGGGGAGAAGGGCACTATG
Exon 8 FWD: TGTTCCAGACACACCCTGTC FWD: TGTTCCAGACACACCCTGTC
REV: TGCGACGAAGATTTTACACTTG REV: TGCGACGAAGATTTTACACTTG
Exon 9 FWD: GTGCCCCTAAGAGGGTTGAT FWD: GTGCCCCTAAGAGGGTTGAT
REV: CCCTCCCTAATTACCCATTGA REV: CCCTCCCTAATTACCCATTGA
Exon 10 FWD: ATCAAACTGCCTGCCCTTTA FWD: ATCAAACTGCCTGCCCTTTA
REV: GCCAGATATGAGTGAGAGCTGTA REV: GCCAGATATGAGTGAGAGCTGTA
Exon 11 FWD: GGCTTACCTTGCTTGCAGTT FWD: GGCTTACCTTGCTTGCAGTT
REV: CCATGAGAGGGTAGGAAGTTTG REV: CCATGAGAGGGTAGGAAGTTTG
Exon 12 FWD: TGGGCAAGAACTTGTTTACATT FWD: TGGGCAAGAACTTGTTTACATT
REV: GCCATGCCTTCCAAATACAT REV: GCCATGCCTTCCAAATACAT
Exon 13 FWD: ATTCCCCCTACCCAAAACAA FWD: ATTCCCCCTACCCAAAACAA
REV: TGAAGGTTTAAGAGAAATCAGACA REV: TGAAGGTTTAAGAGAAATCAGACA
Exon 14 FWD: GAAATGAAGCTCAGCTGGAAA FWD: GAAATGAAGCTCAGCTGGAAA
REV: GGCAATTGAAAATGCTTTATGAG REV: GGCAATTGAAAATGCTTTATGAG
Exon 15 FWD: CAAACCCACTTCATTGGTTG FWD: CAAACCCACTTCATTGGTTG
REV: TGAGGAATAAATAACAAAGTGCAAA REV: TGAGGAATAAATAACAAAGTGCAAA
Exon 16 FWD: TGCATTTGATTGTGATCTCTTG FWD: TGCATTTGATTGTGATCTCTTG
REV: CTGCCAGGACATCAGTGCTA REV: CTGCCAGGACATCAGTGCTA
Exon 17 FWD: TCTTGCCCTGAAAATTACGC FWD: TCTTGCCCTGAAAATTACGC

REV: TTCTGTTGAAGGCAAAGAAAAA

REV: TTCTGTTGAAGGCAAAGAAAAA




FWD: TCCGTGGGTAAACTGGAGTC

FWD: TCCGTGGGTAAACTGGAGTC

Exon 18 REV: TTTGGGAAGAGAAGGGAGGA REV: TTTGGGAAGAGAAGGGAGGA
Exon 19 FWD: TTTCCTAATTCCCCCAGACC FWD: TTTCCTAATTCCCCCAGACC
REV: GGCACTGCAAGGTAAGCAA REV: GGCACTGCAAGGTAAGCAA
Exon 20 FWD: TCCCATCATTCCTTGTTTCC FWD: TCCCATCATTCCTTGTTTCC
REV: TGATTTTCATGGCTGCCTTT REV: TGATTTTCATGGCTGCCTTT
Exon 21 FWD: TTCTTTGATAGCCTGTCCTGAA FWD: TTCTTTGATAGCCTGTCCTGAA
REV: ATGCCTTCCTCTCTGTTTGC REV: ATGCCTTCCTCTCTGTTTGC
Exon 22 FWD: GATATCCCCTGTGCGTCTGT FWD: GATATCCCCTGTGCGTCTGT
REV: AAGCACAAATTCTCTAGCACTGG REV: AAGCACAAATTCTCTAGCACTGG
Exon 23 FWD: TGCAAATGTCAGTATTTGGAAAG FWD: TGCAAATGTCAGTATTTGGAAAG
REV: TCACAGGCCTCTCCTTCTG REV: TCACAGGCCTCTCCTTCTG
Exon 24 FWD: AAGGAAGGGCCAGTTAAAGG FWD: AAGGAAGGGCCAGTTAAAGG
REV: GCTTGAAAATTCTTCATGTGCTT REV: GCTTGAAAATTCTTCATGTGCTT
Exon 25 FWD: GCTGGACAAGCAAAACAACA FWD: GCTGGACAAGCAAAACAACA
REV: GCAACGAGTTCAGATTTGTCC REV: GCAACGAGTTCAGATTTGTCC
Exon 26 FWD: CCCTGGTCACTTTGCACTCT FWD: CCCTGGTCACTTTGCACTCT
REV: GCTTCTTTTGGATTGGGAAG REV: GCTTCTTTTGGATTGGGAAG
Exon27 1 FWD: TGACTCCATTTGGGGTTACAA FWD: TGACTCCATTTGGGGTTACAA
- REV: TGTGTTGTTGGTGACATGGA REV: TGTGTTGTTGGTGACATGGA
Exon 27 2 FWD: TACTGGGCCTGTTTTTCAGC FWD: TACTGGGCCTGTTTTTCAGC
- REV: TTCTTGCACAGTCCCTCAGA REV: TTCTTGCACAGTCCCTCAGA
SLC5A8 15 $UTR FWD: GCACAGATTTCCTGCTCTCC FWD: GCACAGATTTCCTGCTCTCC Fail
REV: AGTCCCACACCACGAAGGT REV: AGTCCCACACCACGAAGGT
Exon 1 FWD: GGGATCCGGGATAAGAAGTG FWD: GGGATCCGGGATAAGAAGTG Fail
REV: GAGTGAAGGGAGGGTGATGA REV: GAGTGAAGGGAGGGTGATGA
Exon 2 FWD: TGGGTGATGGAACTGTCTTG FWD: TGGGTGATGGAACTGTCTTG
REV: GCATATTTTCCGACTGTTGCT REV: GCATATTTTCCGACTGTTGCT
Exon 3 FWD: ACCATTTGCACTAAGCACCA FWD: ACCATTTGCACTAAGCACCA
REV: ATTCCTCCATCTCCCCATCT REV: ATTCCTCCATCTCCCCATCT
Exon 4 FWD: AGCCAGTGTCAGATCTGTGTG FWD: AGCCAGTGTCAGATCTGTGTG
REV: CTGCAGGAGGTTGGGAATAG REV: CTGCAGGAGGTTGGGAATAG
Exon 5 FWD: CTCCATCTTTGCCTCTGCTT FWD: CTCCATCTTTGCCTCTGCTT
REV: CCTTAGCAATTTGTTGGCTTG REV: CCTTAGCAATTTGTTGGCTTG
Exon 6 FWD: ATGTGCATTGCTTGCTTCC FWD: ATGTGCATTGCTTGCTTCC
REV: TTTATCCCCCATGGGTTCTT REV: TTTATCCCCCATGGGTTCTT
Exon 7 FWD: GGAAATCCCATCCATTCAAA FWD: GGAAATCCCATCCATTCAAA
REV: GCATGTCCACTTTCCGTTTC REV: GCATGTCCACTTTCCGTTTC
Exon 8 FWD: CAGTTCCCGAAGGAGACAAG FWD: CAGTTCCCGAAGGAGACAAG
REV: CAACAGGACGCTAGTCCACA REV: CAACAGGACGCTAGTCCACA
Exon 9 FWD: TTTGTTTCCCCCTTTCTCATT FWD: TTTGTTTCCCCCTTTCTCATT
REV: GGATGAAGGCACAGGAAAAA REV: GGATGAAGGCACAGGAAAAA
Exon 10 FWD: TGATGTGTGTGGCCATTCTT FWD: TGATGTGTGTGGCCATTCTT

REV: CCCTGCCACTTGATATGTCC

REV: CCCTGCCACTTGATATGTCC




FWD: TTTCAGAAGGAGGCCGAATA

FWD: TTTCAGAAGGAGGCCGAATA

Exon 11 REV: TGGTTCTGGAAGTTTCCATTG REV: TGGTTCTGGAAGTTTCCATTG
Exon 12 FWD: TGAATGTTTCTGCCCTTGTG FWD: TGAATGTTTCTGCCCTTGTG
0 REV: TTTTTGTTACCGCTGCAGAA REV: TTTTTGTTACCGCTGCAGAA
Exon 13 FWD: TCAAGGTGAAGTTTTGCTTTCA FWD: TCAAGGTGAAGTTTTGCTTTCA
xon REV: GGGCAGAACCAAGATTCAAA REV: GGGCAGAACCAAGATTCAAA
Exon 14 FWD: CTTTCAAGACCTGGGGCTAA FWD: CTTTCAAGACCTGGGGCTAA
x REV: CCTTCCTTGTCCATCACTTTTC REV: CCTTCCTTGTCCATCACTTTTC
Exon 15 FWD: TTGTCTGATGGGCTATTTTGT FWD: TTGTCTGATGGGCTATTTTGT
xon REV: TCCCCCAAACACTCATGATA REV: TCCCCCAAACACTCATGATA
SUTR 1 FWD: GAGCAATGGGACTCGTTTGT FWD: GAGCAATGGGACTCGTTTGT
REV: TATGCCCTGGACTGATAGGG REV: TATGCCCTGGACTGATAGGG
TUTR 2 FWD: GGAAGTTTGCCAACATCACA FWD: GGAAGTTTGCCAACATCACA
REV: CCATGGAGCTTAACCATTTTG REV: CCATGGAGCTTAACCATTTTG
S UTR 3 FWD: CCCAAATCCTGGCTTATCAA FWD: CCCAAATCCTGGCTTATCAA Fail
REV: TCAGCCTCCCAAATGTTCAG REV: TCAGCCTCCCAAATGTTCAG !
SUTR 4 FWD: GCCCTGTACATTTAGAGGTTGC FWD: GCCCTGTACATTTAGAGGTTGC Fail
REV: GTTTTGAACATTGCCCAGGT REV: GTTTTGAACATTGCCCAGGT a
FWD: AAGAACACCTCACCCAAACG ]
UTP20 62 Exon 1 REV. TCCAGTOTCTCOCTOTITCG FWD: AAGAACACCTCACCCAAACG
FWD: CGGCCGTATGTTTTTCAGTT ]
Exon 2 REV. GAAACAGCACAGGTCTAAAGCA FWD: CGGCCGTATGTTTTTCAGTT
FWD: TGTGTTACTTAATGGCCTGTTTT ]
Exon 3 REV: GATTGAATGATTGGOATTTGTC FWD: TGTGTTACTTAATGGCCTGTTTT
FWD: AAACCTCACAGAACACTTCGGTA ]
Exon 4 REV: AAAAGGAAAATCCTCCTTGTITICT FWD: AAACCTCACAGAACACTTCGGTA
FWD: TTGCCTGATTTCTTTGCTGA ]
Exon 5 REV. TGGCTGOAGAATCAACTTITGT FWD: TTGCCTGATTTCTTTGCTGA
Exon 6 FWD: TGTTTGATACCTGCTGTGTATTCC FWD: TGTTTGATACCTGCTGTGTATTCC
0 REV: GGGTTTTGCCATGTTGGT REV: GGGTTTTGCCATGTTGGT
FWD: TGAGAGTTCTTCATTTGGATATGTTT ]
Exon 7 REV: CTTCOCTCCACATCATIIGE FWD: TGAGAGTTCTTCATTTGGATATGTTT
FWD: TTACAAATGTCTGTTCTTTTCACAA ] .
Exon 8 REV: CCAAC ACTCCTCATCTAGTGOT FWD: TTACAAATGTCTGTTCTTTTCACAA Fail
FWD: AAATGTATCTTTTTCTTCCAAAGC ]
Exon 9 REV: AGCAAGATGTGGAGAGACTGG FWD: AAATGTATCTTTTTCTTCCAAAGC
FWD: GGAAGTGGGACAAAGATACCC ]
Exon 10 REV: CATGCAATTCCCATTTCCTT FWD: GGAAGTGGGACAAAGATACCC
FWD: GCATCTGTGGAAGCACCTTT ]
Exon 11 REV: TGACTAAAACATCAAGCACTTATCC FWD: GCATCTGTGGAAGCACCTTT
FWD: GACATGGCTGCACAGTCTTT ]
Exon 12 REV. TTTTCACACAACTTATCATGGACA FWD: GACATGGCTGCACAGTCTTT
Exon 13 FWD: GCCAGTGGAGTTGAAAAAGC FWD: GCCAGTGGAGTTGAAAAAGC

REV: CTGTCCAAGGGGGAGAAAA




FWD: CCCTCGTGGTGTTACCTCAT

Exon 14 B A L FWD: CCCTCGTGGTGTTACCTCAT
Exon 15 o :g%%i%%ﬁ%éﬁg}iig?gfﬁé%i oG FWD: TGACAGACAATTCTTTGGAAGG
Exon 16 o :TCCGC?CGTATGT‘Z(;?CTESEISKCT}E%SE FWD: CGTGAGACTTTTGCCTGTTACC

Exon 17 o o A ST AMATOOT | EWD: GCACATATTACTCTGGTCAAATGGT
Exon 18 O Ny FWD: TGGTATGGGGAGAAAAGAATCA
Exon 19 IF{‘]’EV\I,): fgg%ﬁ%ﬁgééﬁggﬁ% FWD: GGTTGTCCAACTTGGGATGT

Exon 20 o fgfgﬁ%‘}gﬁiﬁggg?gfg T FWD: CTCCACATTGAGGGATAACCT

Exon 21 o T A UALAATAC FWD: TGCCCTCTCTTGAGAAAACAC

Exon 22 S Cisiyviri vyl FWD: TCATGAACAGAATCAGCACCTT
Exon 23 IF{‘]’EV\I,): : fggg&%ﬂiﬂgﬁ&i?fg N FWD: GCGGGGTGTTTGAAGTTCT

Exon 24 S ggﬁ%%?ﬁf&céﬁ%&ﬁl}gmcm FWD: GCAAATAACCACAAGTAAATTGCTA
Exon 25 o e IR T TCAACE FWD: GGATTTTCCTTTATGGATATCAACC
Exon 26 B T A ITCAAA FWD: GCTCTTCTAGCCTTTTAGGCAAA
Exon 27 S ggigﬁé{fﬁg gigigggggﬁggf* FWD: TTTGGTAAGAGTCAAAAGGAGATAA
Exon 28 o TTCGTC(%STT gg?ﬁgg{?ﬁggﬁ%% FWD: TGCCTCTCTGAGGAATCAGG

Exon 29 s s SA) FWD: ATCCTGTGCTGTGATTTCTGT

Exon 30 OV VYNl b FWD: CATGGTGAAAATTCATATGGACA
Exon 31 o ::gggg?géggi%ﬁ’:%iiﬂ“ FWD: TGTTCATAGTGGTTGAGTGCTTTT
Exon 32 o :’fGG(:g"?(EC}CCTT(iGc;FC(}: :TTTTSS:&TTGCT FWD: GCTAGCTGTGTATTGGAATGCT

Exon 33 R A ACATTC FWD: GGAAGAAACTGGTTCACACATTC
Exon 34 ?g\l,): : %%i%%gj&ggg&%i%}%?ﬁ FWD: ACAGGTAGCTGAGGGGAGGA

Exon 35 g‘g\ll): f{f{fgggl%TGTTT&GC?GTTC:‘TAT AGGC FWD: GGGTTTCTCTTTGGCTTCAA

Exon 36 FWD: AGATGCTTGCACTGGGAAGT FWD: AGATGCTTGCACTGGGAAGT




REV: CAGTAGCAAACGTGGGAAAA

FWD: GTCCAGGCTGTCCTCAAACT

Exon 37 O Cstsl LI FWD: GTCCAGGCTGTCCTCAAACT

Exon 38 R A eI AC I AARATIOATCTS | FWD: AGAATACGATACTAAAATGGAGCTG
Exon 39 o A FWD: CCTGGGGTTAGAGGGAAAAA

Exon 40 S égiiﬁfgggﬁ?g ggéggGA FWD: TTCCTCTCCTTTTATAATCCAGTGA
Exon 41 S gfggfféﬁégggiéﬁé%ﬁ FWD: CTGCCCACAGTTGCTGATTA

Exon 42 o AR CCAG TG OO RO FWD: ACAAAGTTGCAGTGTTGGTAGA
Exon 43 S ggg{éégggﬁg%ﬁcﬁziz% FWD: TCATAACTTGCTGTGGTTTCG

Exon 44 g‘é’\ll): :”IT”IQF{IT%TA(EITJJC?&?GGATAG"E"IT(;FACSTTTT FWD: TGTTCTCTTTGCAGTGCTTCC

Exon 45 S gfﬁﬁggfﬁﬁ?gfﬁfgﬁ& FWD: GGACATACCAGGGCCTTTTT

Exon 46 B A A A CAAACE FWD: TTTTAATTAGGAGAAAGCCAAACG
Exon 47 ?g\l,): fgfggﬁgggg?:gg&ggi ACAGA | FWD: GGGCCACTCTAACTTCTTGG

Exon 48 g‘g\ll): : g g%%%‘ééi’:gﬁg&?&f”ﬁ FWD: TTTCTCTGAACATCATTTCACATTT
Exon 49 S ﬁgfgzgéggggggg :TGGT FWD: AGCCTCAGGTGCTGCATAGT

Exon 50 S e Syvad FWD: CACCCTGTTTGGAAAAGCAT

Exon 51 ?g\l,): : Tcgfggggggggéigiggé FWD: CTGTGGTTGCTTTAGCGTCA

Exon 52 g‘g\ll): fgﬁgggéggégi’;g?ﬁﬁfng FWD: CCAGTGAGTTCCAGAAAGCAG
Exon 53 NS Sféﬁé{*&éfﬁ(}%%ﬁg& o FWD: GGAAAACAGAGCATTTTCCA Fail
Exon 54 R e aaAA | FWD: GAAGTCCTCAGTCCCCCTTT

Exon 55 o foﬁggﬁéﬁgf‘ggﬁc&cﬁccfgg N FWD: GGACAAAATAATGCCCACCTT
Exon 56 o :TGTTC%(XZTTTTGT‘ETT%TS&TT%%‘ZgTT A FWD: GTGGATTGATGTGCTGGAGT

Exon 57 o e A FWD: TCATCTTTGGTTCCCCACTC

Exon 58 FWD: GGTCATTCAGAGCAAAATCCA FWD: GGTCATTCAGAGCAAAATCCA

REV: GACCTCGGGGTGATCTGG




FWD: TCTAAAAATGGAGCCTTCATCA

Exon 59 REV: TTGGGACGGATGTTATTGCT FWD: TCTAAAAATGGAGCCTTCATCA
FWD: GACTGAGCCCTGTTTTCTCAA
Exon 60 REV: AAAGGAAGAAGGAAACATTCAGG FWD: GACTGAGCCCTGTTTTCTCAA
FWD: TTGCCAGATCAGTAGCTGGA
Exon 61 REV: CAAACCCTTGATCCTCCCTA FWD: TTGCCAGATCAGTAGCTGGA
FWD: GATTTTCTTTAATGAGCATGTGTTT
Exon 62 REV: TGCCTAGGAGGCACAACTAC FWD: GATTTTCTTTAATGAGCATGTGTTT
s FWD: GGTGGAGTGCAGTGACGAC .
3’UTR REV: AAACAGTGAAGACCCAGCAG FWD: GGTGGAGTGCAGTGACGAC
ARL1 6 Exon 1 FWD: CCAGAAAAACACAAGCAGGAG FWD: CCAGAAAAACACAAGCAGGAG
REV: GGATCCACCCCTACAGATGA REV: GGATCCACCCCTACAGATGA
Exon 2 FWD: CACCTACGCATCCAGGAAAT FWD: CACCTACGCATCCAGGAAAT
REV: CAGCTTGGACAACATAGTGATGA REV: CAGCTTGGACAACATAGTGATGA
Exon 3 FWD: CCATTTCTTTTTAACTCGAATCC FWD: CCATTTCTTTTTAACTCGAATCC
REV: CATTTTAAACTAGGTGGCTCCATT REV: CATTTTAAACTAGGTGGCTCCATT
Exon 4 FWD: TCCACCAGAAACAGTGAATCAT FWD: TCCACCAGAAACAGTGAATCAT
REV: CCCTCCTCAACTGTATTTTTGG REV: CCCTCCTCAACTGTATTTTTGG
Exon 5 FWD: GGAGGTAGGATTATGAGTGAAGC FWD: GGAGGTAGGATTATGAGTGAAGC
REV: AAACGCTTGAGGAACTTATGAAA REV: AAACGCTTGAGGAACTTATGAAA
Exon 6 FWD: TCATCTGTGTTAGCTGTCATCATT FWD: TCATCTGTGTTAGCTGTCATCATT
REV: CAAGCTGCAACTACTATTCAAAAA REV: CAAGCTGCAACTACTATTCAAAAA
3UTR FWD: TTTGATCGAATCACCTGAATG FWD: TTTGATCGAATCACCTGAATG
REV: CTTCACAAGCTTCCTCTACCG REV: CTTCACAAGCTTCCTCTACCG
SPIC 5 Exon 1 FWD: GAGAATTCAGGAGGTACTCTTGGT FWD: GAGAATTCAGGAGGTACTCTTGGT
REV: TCCAAGACCTAAAATTGAATTGC REV: TCCAAGACCTAAAATTGAATTGC
Exon 2 FWD: CAGAGACAGCCAACACCAAA FWD: CAGAGACAGCCAACACCAAA Fail
REV: TTAAGTGATCTGCCCACCTTG REV: TTAAGTGATCTGCCCACCTTG
Exon 3 FWD: TGCAAAGTGGCAAGAAAACA FWD: TGCAAAGTGGCAAGAAAACA
REV: TGCTGTCTTTAAGCTGGGTTT REV: TGCTGTCTTTAAGCTGGGTTT
Exon 4 FWD: TTGGGGGTAATTCCTTTTGC FWD: TTGGGGGTAATTCCTTTTGC
REV: TGGCTTGGACTGTTTCAAGA REV: TGGCTTGGACTGTTTCAAGA
Exon 5 1 FWD: ATGCCATCATGCATTCGTAA FWD: ATGCCATCATGCATTCGTAA
- REV: GATCAGGTTGAACACACTGTGAA REV: GATCAGGTTGAACACACTGTGAA
Exon 5 2 FWD: GCCAGGGCACTCAGAAATTA FWD: GCCAGGGCACTCAGAAATTA Fail
- REV: AACAGTAAGAGCAGAGCAAGGA REV: AACAGTAAGAGCAGAGCAAGGA
MYBPC1 33 Exon 1 FWD: GCAGAGTGCAGACAACAGATG FWD: GCAGAGTGCAGACAACAGATG
REV: AAGATCGTTTCCTTAAATCATAGTG REV: AAGATCGTTTCCTTAAATCATAGTG
Exon 2 FWD: CTCCTCCATCCCTCTTGTGA FWD: CTCCTCCATCCCTCTTGTGA
REV: GGTCACCATCCAACTTCTCAG REV: GGTCACCATCCAACTTCTCAG
Exon 3 FWD: TCAGTATCATTTATGACCTGTTCTG FWD: TCAGTATCATTTATGACCTGTTCTG

REV: ATGCAAAGGCAGAACGAAAG

REV: ATGCAAAGGCAGAACGAAAG




FWD: TGCTTCCATTTGGATTACCC

FWD: TGCTTCCATTTGGATTACCC

Exon 4 REV: AGCCAACATTTCCTTCTTGG REV: AGCCAACATTTCCTTCTTGG
Exon 5 FWD: TTTTCCATCCAAGCCAACTT FWD: TTTTCCATCCAAGCCAACTT
REV: TGCGTGTGTATCATGCAAAA REV: TGCGTGTGTATCATGCAAAA
Exon 6 FWD: TGGGAATCTGTTCCCCTCTA FWD: TGGGAATCTGTTCCCCTCTA
REV: AGGTGTCTGCCACCATGC REV: AGGTGTCTGCCACCATGC
Exon 7 FWD: AATTCCGAGGGCACCAAT FWD: AATTCCGAGGGCACCAAT Fail
REV: CTGCAATGGTAACTTCAGAGGA REV: CTGCAATGGTAACTTCAGAGGA
Exon 8 FWD: AGGACACATTTGCCCTCCTA FWD: AGGACACATTTGCCCTCCTA
REV: CAAGCTTGCTGAGACTACCACA REV: CAAGCTTGCTGAGACTACCACA
Exon 9 FWD: CAGCCATTCAGGAGAAAAGC FWD: CAGCCATTCAGGAGAAAAGC
REV: TGCTTGACTGGGCCTTAAAC REV: TGCTTGACTGGGCCTTAAAC
Exon 10 FWD: AGCGTAACACAAGCTCCTCA FWD: AGCGTAACACAAGCTCCTCA
REV: TCTATAAGCAAAACACATTTTCAGA REV: TCTATAAGCAAAACACATTTTCAGA
Exon 11 FWD: CCATTCCAGCAAGCAAGACT FWD: CCATTCCAGCAAGCAAGACT
REV: CGTAACCCCTGCACTCCTAC REV: CGTAACCCCTGCACTCCTAC
Exon 12 FWD: AAGGATAATTTGGAAGGTTTCTGA FWD: AAGGATAATTTGGAAGGTTTCTGA
REV: GCGACACAAAACCATAATTGG REV: GCGACACAAAACCATAATTGG
Exon 13 FWD: ATGTTTGCACCACTGCACTC FWD: ATGTTTGCACCACTGCACTC Fail
REV: TCTCTTTCTCCCCTCTGCTG REV: TCTCTTTCTCCCCTCTGCTG
Exon 14 FWD: ACTGTTATCACCATGTCAACCA FWD: ACTGTTATCACCATGTCAACCA
REV: CACAAATGAGGTGGAGATTGTTT REV: CACAAATGAGGTGGAGATTGTTT
Exon 15 FWD: TGGATACAGAGATTGATTCGTACA FWD: TGGATACAGAGATTGATTCGTACA
REV: TGACATAGACACTTAGCTGGAATG REV: TGACATAGACACTTAGCTGGAATG
Exon 16 FWD: TTGCATTGGTACAGCTTCTCA FWD: TTGCATTGGTACAGCTTCTCA
REV: GTTGGAAGCGAAGAATCAGG REV: GTTGGAAGCGAAGAATCAGG
Exon 17 FWD: TCTCCCTCTCTTTCCTGCAC FWD: TCTCCCTCTCTTTCCTGCAC
REV: CCAATCTTTCTGATTGGTGATTA REV: CCAATCTTTCTGATTGGTGATTA
Exon 18 FWD: GCCAGGCACCAACTATCTTG FWD: GCCAGGCACCAACTATCTTG
REV: TGATGATCAGATTTGCCTGAAA REV: TGATGATCAGATTTGCCTGAAA
Exon 19 FWD: GGGGGAGAATTAAACTGAGAAAA FWD: GGGGGAGAATTAAACTGAGAAAA
REV: TGATAAGTCCTCTAGGCAAGAAAA REV: TGATAAGTCCTCTAGGCAAGAAAA
Exon 20 FWD: CAGCCAAACCATATCATAAGCA FWD: CAGCCAAACCATATCATAAGCA
REV: CATTTTGAATGCATAAAGTCACAG REV: CATTTTGAATGCATAAAGTCACAG
Exon 21 FWD: TGCTATGGCTGACTTAACTGTGA FWD: TGCTATGGCTGACTTAACTGTGA
REV: CTCCTGCCCACCTACAACTC REV: CTCCTGCCCACCTACAACTC
Exon 22 FWD: CCATGACAGCATTTCCAAAA FWD: CCATGACAGCATTTCCAAAA
REV: AGGATGACGTTTGGCTTGAT REV: AGGATGACGTTTGGCTTGAT
Exon 23 FWD: GAGGACAAATCTCTTTGCACAC FWD: GAGGACAAATCTCTTTGCACAC
REV: TGCTTGGTCATTCAATATTCC REV: TGCTTGGTCATTCAATATTCC
Exon 24 FWD: TCGGAGTCCAGACCAAAGTC FWD: TCGGAGTCCAGACCAAAGTC
REV: ATCTCCCACATTGCCTGAAG REV: ATCTCCCACATTGCCTGAAG
Exon 25 FWD: GGCACATCTCAGAGTTTATTGC FWD: GGCACATCTCAGAGTTTATTGC

REV: TTTTGACAGCAGGAGATTGC

REV: TTTTGACAGCAGGAGATTGC

Exon 26

FWD: GCTCACCACCAGACTAGAAGG

FWD: GCTCACCACCAGACTAGAAGG




REV: CACGCCCAGCCTAATTTATC

REV: CACGCCCAGCCTAATTTATC

FWD: CCCCATGGTAGGGTCTAGAAG

FWD: CCCCATGGTAGGGTCTAGAAG

Exon 27 REV: GCCACATCACTTCTCCATAGC REV: GCCACATCACTTCTCCATAGC
Exon 28 FWD: TCAATTGCAAATAAGTTGTGAAA FWD: TCAATTGCAAATAAGTTGTGAAA
REV: CCACTGCCTAGAACCTGGAA REV: CCACTGCCTAGAACCTGGAA
Exon 29 FWD: CATGGCATTTGCTCATCTTT FWD: CATGGCATTTGCTCATCTTT
REV: CCATCCTGGGAAGACACAAG REV: CCATCCTGGGAAGACACAAG
Exon 30 FWD: TCCTTCTCAGATGCACTTTCTT FWD: TCCTTCTCAGATGCACTTTCTT
REV: TTAATTCCCTCCCTGCTTCC REV: TTAATTCCCTCCCTGCTTCC
Exon 31 FWD: TTGGTCCTAAAAGTAAAGCTGAAA FWD: TTGGTCCTAAAAGTAAAGCTGAAA
REV: CCATGAGCTGCTAAGGGGTA REV: CCATGAGCTGCTAAGGGGTA
Exon 32 FWD: GGATTAATGAAATCACCTCTTCA FWD: GGATTAATGAAATCACCTCTTCA
REV: CTGCATTCAACAACTTGCTTC REV: CTGCATTCAACAACTTGCTTC
Exon 33 FWD: TCTTTGTAACTAATGGGAACATGA FWD: TCTTTGTAACTAATGGGAACATGA
REV: TTCAAGATCCAGTCGTGGTG REV: TTCAAGATCCAGTCGTGGTG
CHPTL Exon | FWD: AAGGACAGAGGGCAGGAGA FWD: AAGGACAGAGGGCAGGAGA Fail
REV: CGCTCCTTCAACTCAAAAGG REV: CGCTCCTTCAACTCAAAAGG
Exon 2 FWD: GATGACCAATCTGGGGAAGA FWD: GATGACCAATCTGGGGAAGA Fail
REV: TCGGCCATTGGTCGTTATTA REV: TCGGCCATTGGTCGTTATTA
Exon 3 FWD: AGGCGAGGAGGATGCTGAG FWD: AGGCGAGGAGGATGCTGAG
REV: AAATGGGGACGGGGAGAG REV: AAATGGGGACGGGGAGAG
Exond FWD: AAACCCATTTTCTCTTCAGGA FWD: AAACCCATTTTCTCTTCAGGA
REV: TCTTTTCAGCCATACCCACAG REV: TCTTTTCAGCCATACCCACAG
Exon 5 FWD: TTGATGGATAGTTTTGCTCCTC FWD: TTGATGGATAGTTTTGCTCCTC
REV: TTTCCTGGCAGAATCTGTGTT REV: TTTCCTGGCAGAATCTGTGTT
Exon 6 FWD: ATATTCCCAAGGGCCATAAT FWD: ATATTCCCAAGGGCCATAAT
REV: TCAACCAATGACTGCAATGAA REV: TCAACCAATGACTGCAATGAA
Exon 7 FWD: CCTCATTGTTCTTTCTGTACTTTG FWD: CCTCATTGTTCTTTCTGTACTTTG
REV: TGAAACCCCTCCTTTAAATTG REV: TGAAACCCCTCCTTTAAATTG
Exon§ 1 FWD: GGCTCTACACTGGCCACCTA FWD: GGCTCTACACTGGCCACCTA
— REV: CCATGAAATGTGCTGAGTGG REV: CCATGAAATGTGCTGAGTGG
Exon 8 2 FWD: ACTTTCTGTGGCCACCTACG FWD: ACTTTCTGTGGCCACCTACG
— REV: TGTAGTTGCACATGCCTTTCA REV: TGTAGTTGCACATGCCTTTCA
Exon 8§ 3 FWD: GCTGTAAAATTGGTAAATGGATTC FWD: GCTGTAAAATTGGTAAATGGATTC
— REV: TGCCATGTGTGACTTTAAGTGTT REV: TGCCATGTGTGACTTTAAGTGTT
, FWD: ACCCTGGGCCAGCTATTT i
SYCP3 S’UTR REV. CTCCGTTTICTCOTCAGAGG FWD: ACCCTGGGCCAGCTATTT Fail
FWD: TCCTTGTTCGATATCTCCTTTGA
Exon 1 REV: COGTGTCAGOAGGTTCTGTA FWD: TCCTTGTTCGATATCTCCTTTGA
FWD: GCCTAAAAATCCCCAAATGA
Exon2 &3 REV: TGTGAGAACAAGGCATTAAATAACA FWD: GCCTAAAAATCCCCAAATGA
Exon 4 FWD: TTGTTGAACCAACCTTACCC FWD: TGAACCAACCTTACCCATATTT

REV: CAAGTGATCTGCCTGCCTTG

REV: CCGTGCCGATCCTAGAATAGTA




FWD:

TTTTGGTTTCCCATCAGAAGA

Exon 5 v e FWD: TTTTGGTTTCCCATCAGAAGA
Exon 6 o :TC*CCCA‘C?/S(?:ATX;TC%?CTﬁ&iCTTTT FWD: GCATTGATTTTTAACACTTTCTTTT
Exon 7 o TGCTTTTC&C}%‘Z?éggg‘;EgEG FWD: GTTCAGGAAACCCATTGTGG Fail
Exon 8 o T At 200 | FWD: GAAATATTTTATTTGCTGAAATAGG

DRAM SUTR o :f%%%‘é‘é(;gif}%?fégfgfg FWD: GGCGAACCTCATTGAACACT Fail

Exon 1 vy G s o8 FWD: CGCTTTGTGACTTCACTCGT Fail
Exon 2 S gggﬁéggééﬁggig%g? FWD: TGGAATTCAAAGTGGCTGAA
Exon 3 R FWD: GATGGAGTCAGGAGGGACAG
Exon 4 S CGCGTTGGCCTAGTT%TGTE:CTT(ESTCTAGAC FWD: GGTGCATCTGTGATGACCAA
Exon 5 o Toaet AT TG L T ORATT 1 1e FWD: TCTCATCATTGAATTTGAAGTTTG
Exon 6 E‘g\?: /Sggg?g?;ﬁ%%%i%%gggc FWD: CTTTGGAATACCTGCCTTCG
Exon 7 g\é\’\l}): : ggﬁi?fgﬁgéggiiiééigi GAaTC | FWD: CTCAAGCATAGCACAAACCA
FUTR 1 S g?gggggggﬁ?gfggém%m FWD: CAGCCTTATGACACTGTAGTGATG Fail
3UTR 2 T N e A e ITe FWD: GCCGAACTAAACAAAGTGCTTC
3UTR 3 S gfgﬁ%%‘gg??fﬁ%&iﬁc} FWD: CCCAAGAGCGAGACAAGAAG

ccbes3 Exon 1 o L o o FWD: CTAACTGCATCCTTGCACCA Fail
Exon 2 o :TACC;CC%AGAT‘;TCGACT%TEE A?::(Ti:m ot FWD: AGCAAAGTGCCTCGTGATTA
Exon 3 oy ggggégﬁ%%%iiggfgj“m FWD: TTTTCATATCTGCCCTTAGTTATTG
Exon 4 o T A AR IACAAGAT | FWD: TGACATGGAAAATTAAAGACAAGAT Fail
Exon 5 A A T FWD: AAATTGGGGGAGATGATTTTT
Exon 6 o Toctansl é:gf:ffg:g%?:ggc} FWD: TTTTAAATAATGAGGCATCTGAAGG
Exon 7 FWD: GACACGGACTTGGCAGATTT FWD: GACACGGACTTGGCAGATTT Fail




REV: CGTGCCTGACTGTAATTGCT

FWD: TTTCTTTTGAGCTTTCTGTCTCA

NUP37 Exon | e L o FWD: TTTCTTTTGAGCTTTCTGTCTCA
Exon 2 g‘g\ll): :m}%‘j&(}%‘(\}%éii‘iﬁ%%i?fm FWD: AAAAGCATAAGCATAACCTCCTG
Exon 3 N ?gﬁfgfggﬂgﬁ:ﬁggggfﬁ‘* FWD: TCAGTGATCTGAAGGGAAGGA
Exon 4 iy S sy FWD: GCTTTTAAGGCAGTGAAGCAA
Exon 5 e gfgggg:%gggg%g%m FWD: TGTGTGACTCTTTTGTCCATGA
Exon 6 o :TCGACTTTTTTT(‘:*SCCTGT%\ECA?GCCAST&GAATC FWD: CATTTTACCGTACAACAGTGAATC
Exon 7 o A e A AL IO, FWD: TCATCTGTTTTAACTGATTGCTTG
Exon 8 o T FWD: TGTTAGCACTTCTGCACTCCA
Exon 9 S gfgg :gé?gfgg?ggfgﬁg CAATGC | bwD. TGCTACAAAGATAAATCATCAATGC

C120rf48 SUTR | L FWD: GGCAGGCTGGTCTTCCTT Fail
SUTR 2 S ggﬁgﬁﬁ@@gﬁ%ﬁ?ﬁ?ﬁ?ﬂ% FWD: CTTGGTAAATATGAAATGACCTCTC
5UTR 3 o :TGCCC’*Ci‘\C‘\TTF(;TAi%i(ng%iTgE AAAA FWD: GCACAATCTCCGCTCACTGT
Exon 1 o A FWD: GGTGTTCTCTTCAAACCCACA
Exon 2 B TGACA FWD: CTCTCAACTGAAACATCAATGACA
Exon 3 S gg{g%‘gg%ﬁ%iﬁ%%ggﬁém FWD: AAGAATTTGGGGAGAGATGGA
Exon 4 o :TTTGTAGGG(;CC?TG?A‘}‘C\}g%g%I‘CAC FWD: TGAGCCATAAAATGTGCTTCAC
Exon 5 o A eT TR AT FWD: TGGTCCTTATCTTTTTCTTAAATGC
Exon 6 oty U s e FWD: AAATGGTCACATGCCTCACA
Exon 7 g‘g\?: : g gfgﬁg?g?&%%gfc’f :CT G FWD: TGGGAGGTAACCCCATCATA
Exon 8 e :%ﬁiﬁ%ﬁg}%ﬁ%ﬁ%ﬁfggﬁ%@m FWD: AAAGGTTAGAGAGAGGTTCTCAATG
Exon 9 FWD: TTGAATATTCGTTAGCCATTTTTA FWD: TTGAATATTCGTTAGCCATTTTTA

REV: CATGTCTTTGGTGAATGGTTT




FWD: TTTCTGGCCAGGCAAAGTTA

3UTR | b AN FWD: TTTCTGGCCAGGCAAAGTTA
3UTR 2 S ggggg%,{éii%égﬂ#}é FWD: TCCTCCCATTGGCAATTAAA Fail
3°UTR 3 oy gg?ggfggggggégggii‘}f FWD: TGAGTTTTCTTCATCCCCAAT

PMCH Exon 1 ;\g\l}): ZSTCCT(?TC(?:(’}?CAG%%TCTT‘;&CTCGTCCA FWD: GCTGCATAAAGGTTAGCCTCA

Exon 2 o :TCTAGT fgggfggéfg}iﬂgg& FWD: CATCCCAGCAAACACCTCTT
Exon 3 R AT O OCOA T AR TACCARTAA | FWD: AAAATGTGGGATTAAATAGCAACAA

IGFL ifOform Exon 1 f{\g\]?: : gggﬁgggggigiiﬁgﬁg‘z‘z FWD: ATTTGTCACCATGCCCAAAA
Exon 2 o e IS FWD: GCTTCTGTGCTGGGTAGTCC
Exon 3 S ?ggﬁgfgfﬁgggggﬁg&ﬁ?“ FWD: AAGAGGTTGAGACATTGCAGAA
Exon 4 o %}%gggg ggggg}%ﬁé FWD: GAGTGCTGTCTCCTGCATCA
Exon 5 R A TG FWD: AAGGCGTAAGACATGGAAGG
3UTR | o O o e eT T LATCAAT FWD: AGATTGCTGTTGATCTTTTATCAAT
3UTR 2 S %%’}Eﬁ%%‘é&cggggfgﬁggg FWD: AGATTCCATCTGTGGCATTTG
3°UTR 3 o fgf{gﬁggﬁ%‘*&ﬁ’éﬁggé‘éﬁ FWD: GAGTCTGGCCAAAACGGTAA

IGF1 izsomrm Exon 1 g‘g\? f{f{fﬁfﬁ&‘ﬁ%ﬁ%ﬁiﬁéﬁéﬁi N FWD: GGAAGGGAGTAAGGGAGTGG
Exon 2 e T o AT FWD: GCTTCTGTGCTGGGTAGTCC
Exon 3 R A A GCRTAA FWD: AAGAGGTTGAGACATTGCAGAA
Exon 4 B s Ao FWD: GAGTGCTGTCTCCTGCATCA
Exon 5 g‘g\ll): : 3?%%&‘}?}2?28’&8??@5(} FWD: AAGGCGTAAGACATGGAAGG
3UTR | S :TGGA:TTTGGCGngTTgfLSCT}E&TCAAT FWD: AGATTGCTGTTGATCTTTTATCAAT
3UTR 2 FWD: AGATTCCATCTGTGGCATITG FWD: AGATTCCATCTGTGGCATTTG

REV: TCCTCTTGGAAGGCATAACTG




FWD: GAGTCTGGCCAAAACGGTAA

3’UTR 3 REV: AGAATTCCTTGCATCTCAGCA FWD: GAGTCTGGCCAAAACGGTAA
s FWD: TCACGTGCCCTCTAGCTGTA . .
PAH 12 5’UTR REV: TCGCACTAGGGAGGAGAAGA FWD: TCACGTGCCCTCTAGCTGTA Fail
FWD: AGCGAAGTGGTGCCTCCT . .
Exon 1 REV: TTCTCATCAGCTTCCAACGA FWD: AGCGAAGTGGTGCCTCCT Fail
FWD: TCATTTAATTGCCCTGGACTT . .
Exon 2 REV: GCCTGTTCCAGATCCTGTGT FWD: TCATTTAATTGCCCTGGACTT Fail
FWD: TCTCCATTTTGTTGCGTTAGG .
Exon 3 REV: AATCCCCCAAACAGTCTTCC FWD: TCTCCATTTTGTTGCGTTAGG
FWD: TTGGGGGTTATCTGGAAGC .
Exon 4 REV: CCCAGCCCTCGTGTAAATAG FWD: TTGGGGGTTATCTGGAAGC
FWD: ATGCACTGTCATGGCTTGAG .
Exon 5 REV: GCAGGACTCTTCATGCTGGT FWD: ATGCACTGTCATGGCTTGAG
FWD: GATGGCAGCTCACAGGTTCT .
Exon 6 REV: CATACTTGCCTCCACATACTTG FWD: GATGGCAGCTCACAGGTTCT
FWD: TGCCTAGCGTCAAAGCCTAT .
Exon 7 REV: CTGTGGACCAGCCAGCAAT FWD: TGCCTAGCGTCAAAGCCTAT
FWD: TCCTGGGAGAGGGATCATAA . .
Exon 8 REV: CTTGCAGAGGGCATGAGG FWD: TCCTGGGAGAGGGATCATAA Fail
FWD: CATCTGGCCACCCATCAC . -
Exon 9 REV: CCTGGCTTCCAGGGGAGT FWD: CATCTGGCCACCCATCAC Fail
FWD: GATCTTCCCCACTCAGTCCA . .
Exon 10 REV: AATGAGTTCCCAGGTTGCAT FWD: GATCTTCCCCACTCAGTCCA Fail
FWD: AGAAGGAATCGGGGTGAGAT .
Exon 11 REV: GGTGGAGAACATGGGAGAGA FWD: AGAAGGAATCGGGGTGAGAT
FWD: GGAGGTGTCCGTGTTCCTAA .
Exon 12 REV: AACCCATGGCTTACATGGAG FWD: GGAGGTGTCCGTGTTCCTAA
FWD: CTCATCCAAGAAGCCCACTT .
Exon 13 REV: TGAAGCTTGAATGAAGCAGGT FWD: CTCATCCAAGAAGCCCACTT
ASCL1 5 SUTR 1 FWD: AGACTCGGGACCTTTGTGAA FWD: AGACTCGGGACCTTTGTGAA
REV: GTGATGATGGTGGGCAGTAA REV: GTGATGATGGTGGGCAGTAA
SUTR 2 FWD: GACCTCTGTTGGCACGATTT FWD: GACCTCTGTTGGCACGATTT
REV: GTGGGGATTCCTGGTTCTTC REV: GTGGGGATTCCTGGTTCTTC
SUTR 3 FWD: CAGACGTCCTGAAGCTGGA FWD: CAGACGTCCTGAAGCTGGA
REV: TCTGCAGCCACAGAATATGG REV: TCTGCAGCCACAGAATATGG
SUTR 4 FWD: CCTGCCATATACACCCACCT FWD: CCTGCCATATACACCCACCT
REV: GACTCCCGGCTGAATAAACA REV: GACTCCCGGCTGAATAAACA
SUTRS FWD: TTCACCCCAAGTCTTTCCAC FWD: TTCACCCCAAGTCTTTCCAC
REV: ACTAAGGCTGCGCTCTCTTG REV: ACTAAGGCTGCGCTCTCTTG
SUTR 6 FWD: GCCCAGCACTCTCTCACTTC FWD: GCCCAGCACTCTCTCACTTC

REV: TCTCCATCTTGGCAGAGCTT

REV: TCTCCATCTTGGCAGAGCTT

Exonl 1

FWD: GTCTCCCGGGGATTTTGTAT

FWD: GTCTCCCGGGGATTTTGTAT




REV: CCAGGTTGACCAACTTGACG

REV: CCAGGTTGACCAACTTGACG

FWD: GAACTGATGCGCTGCAAAC

FWD: GAACTGATGCGCTGCAAAC

Exon 1_2 REV: CACTCAGAGGGAGGACGAAG REV: CACTCAGAGGGAGGACGAAG
UTR FWD: CATCTCCCCCAACTACTCCA FWD: CATCTCCCCCAACTACTCCA
REV: AACGCCACTGACAAGAAAGC REV: AACGCCACTGACAAGAAAGC
UTR FWD: CCAGACCTCCATCTCCCTCT FWD: CCAGACCTCCATCTCCCTCT
REV: GCAGAGTTTCAAAGGGCTGA REV: GCAGAGTTTCAAAGGGCTGA
SUTR 3 FWD: TCACCTCTAACACGCACAGC FWD: TCACCTCTAACACGCACAGC
REV: TACAACTGGTGGCCTCTTGA REV: TACAACTGGTGGCCTCTTGA
TUTRA FWD: TCCTAACCAGTTCGGGGATA FWD: TCCTAACCAGTTCGGGGATA
REV: CATTTTCTTCTCCATCCACCT REV: CATTTTCTTCTCCATCCACCT
UTR S FWD: TGATAGGTTGCCTTTTGGAGA FWD: TGATAGGTTGCCTTTTGGAGA
REV: ATCCCAGAACCACCATCCTC REV: ATCCCAGAACCACCATCCTC
) FWD: CTGTGACTTTGGTGGCAGTC , )
Cl2orf42 5 5’UTR REV: CCGTGCTGCCTCTTCTCAC FWD: CTGTGACTTTGGTGGCAGTC Fail
FWD: TTGAAAGTCACTGGCAAGAAA .
Exon 1 B T A A A | FWD: TTGAAAGTCACTGGCAAGAAA
FWD: TGAATGAACAGCCATTGTTTG .
Exon 2 REV: AGGAGTTGGCATGACTCTCAA FWD: TGAATGAACAGCCATTGTTTG
FWD: TGATTGTTTTCAGGATTGTTTCA .
Exon 3 REV: CCTCTTTTGTTGCCATTTTGA FWD: TGATTGTTTTCAGGATTGTTTCA
fxona 1 FWD: CAGACCCTCCCCTCTTCTTC FWD: CAGACCCTCCCCTCTTCTTC a
xon 4_ REV: CTGATGTGTATGCCCTGAGC REV: CTGATGTGTATGCCCTGAGC i
FWD: GCCAGAGGAGAAACTGAGGAG ,
Exon 4 2 L i FWD: GCCAGAGGAGAAACTGAGGAG
FWD: TCTGAGCACATTACAAATGTTGA .
Exon5 1 REV: ATTGCCATGGAGGGAGGT FWD: TCTGAGCACATTACAAATGTTGA
FWD: CTCCCCAAGCATCCTCATAC , 4
Exon5 2 REV: GCGATGTACCCCATCCCTAT FWD: CTCCCCAAGCATCCTCATAC Fail
s FWD: AACAAACATGGCCAATCCAT .
STAB2 69 5’UTR 1 REV: CCCCGACTCCTTTCAACTTT FWD: AACAAACATGGCCAATCCAT
) FWD: CCCAGGAAGCTTTGGAAAAT _ .
5’UTR 2 REV: CCCTCTGCTGCTGAAACAAT FWD: CCCAGGAAGCTTTGGAAAAT Fail
) FWD: GAGACATGCCCTGGTTTGTT , .
5’UTR 3 REV: GATCTAAAGCCACCCCTTCC FWD: GAGACATGCCCTGGTTTGTT Fail
; FWD: GGCATGGGAGACAGACAGAT .
S'UTR 4 o A an FWD: GGCATGGGAGACAGACAGAT
R FWD: CAAGCTTGGACCTTTGCATT .
5’UTR 5 REV: CTCCTCTTACCTGCCCTGTG FWD: CAAGCTTGGACCTTTGCATT
FWD: TTCTGAAGGCAGGTCTCACC ,
Exon | e e Aaes FWD: TTCTGAAGGCAGGTCTCACC
Exon 2 FWD: TGAAAGGAGCAAACCAGTCA FWD: TGAAAGGAGCAAACCAGTCA Fail

REV: TACAGGCATGAACCACCACA




FWD: GAAAGCCAAATGTGTTCCATC

Exon 3 o A FWD: GAAAGCCAAATGTGTTCCATC

Exon 4 IF{‘]’EV\I,): : g&%{fgg&i’}iﬁ?ﬁggf@: FWD: GACACCAACAGGTTCTGCAA

Exon 5 o :fci%%%cc’z%%igﬁiii’é%g* FWD: AGCTCCAGGATAGGCACAGA

Exon 6 o ARG T AR AACA FWD: GGAGCCAAAGTTCAAACAACA

Exon7 o e P AcA FWD: TGATATCGGTAAATTTGGGAGA

eon s FWD: TGCCTTTGAGGTTTTGATCC FWD: TGCCTTTGAGGTTTTGATCC i
REV: TGAAAGGGAGAATTGGGATG REV: TGAAAGGGAGAATTGGGATG

Exon 9 oy gfﬁgfﬁgggfﬁccﬁgggg é:gT oG FWD: CCAGCAGGTGACATGTGTAAA

Exon 10 o o, FWD: GCATCCTTTGCTCCATCTGT

Exon 11 R A A FWD: CATAAATGGACCGGTCGTG

Exon 12 o f%:gfgﬁééégf{fig:ﬁfﬁ FWD: TATTTGCAAAAGCCCAAACC

Exon 13 o :%Tfé%?ggggéég%gg%‘* FWD: ATCAAAGCCCAAGGACTCAA Fail

Exon 14 o A oceAGAAs | FWD: TTGCAGTTGACCAGGTTCAT

- FWD: TGTAAAATTAGCAGGGGTGTCA FWD: TGTAAAATTAGCAGGGGTGTCA
REV: ATTAGTGATGCCTGCCTTGG REV: ATTAGTGATGCCTGCCTTGG

Exon 16 o :ggégg?f;g%};?ggfgﬁff“ FWD: TCATTTTTCTTGATTGTCTAACGTC

Exon 17 o :ggfgffgggffﬁgggggz&fﬁ FWD: TTGAGATCAAAACTCCCTTTACTT

Exon 18 o G e FWD: TTAGCAAAGTTGCCACCATTC

Exon 19 o G FWD: TTTTAGCAAAGTTGCCACCAT

Exon 20 IF{‘]’EV\I,): fggfggﬁggfgg g?ﬁggng FWD: GACGTCAGTGGTGAAATGGA

Exon 21 o fgggﬁfgfg&‘g&?&?ﬁ? FWD: GGAGAGGCGAATATGGCTTA

Exon 22 R o AdT FWD: CCCAGAGGGTCATGTCAAGT

Exon 23 E‘g\?: : ?ﬂ%%%ﬁ%gg%%gg%ﬂ%c FWD: AGAAGAGGTGGTCCCTGTCC

Exon 24 g\é\’\l}): ng Sféééﬁﬁéﬁ?ééﬁfﬁ?m FWD: CTCCACAGGAGCAAAGGATG

Exon 25 FWD: TCCACCTCACTCAATGCAAA FWD: TCCACCTCACTCAATGCAAA




REV: ATGTTCACTGCCACGAATGA

FWD: TGTTCTCTGGGACAGCCAAG

Exon 26 o e FWD: TGTTCTCTGGGACAGCCAAG
Exon 27 o A Al At FWD: TACCATCTTTCAGCCCCAAA

Exon 28 o A s, FWD: CCAGGACAACGAGCCTAGC

Exon 29 g\g\l}): : ggfgggfggiﬁgégig&&%cc FWD: GGAGACCCTAGGACCCTTCC Fail
Exon 30 oy gggf&%%i%%%?%‘*c‘}g? FWD: GCAGGGGGAACTTGAATTTT
Exon 31 A sty e FWD: GGGTCTTGGCCCAAAAGTAT
Exon 32 S ggggggggxﬁggzﬂf FWD: CCAGCCTTGTCATGCTGTAT

Exon 33 g‘g\a f&%ﬁ%’éﬁ%’éﬁg@g%@?gz FWD: GCTGGAACAGATGCCTGACT
Exon 34 e %ﬁ%%ﬁ%glg%’;%ggi% FWD: AGCCATCTGTTTCACAACTCA
Exon 35 o o I LT AT LA FWD: GCGCCAGGACTGTTATTCAG
Exon 36 ?g\l,): f?ggﬁ%ﬁ?gg%gﬁiiﬁip‘ FWD: CATTAAAGAGGCTGCCCAGA
Exon 37 g‘g\?: ?ggﬁggﬁ@iﬁ?&ﬁgﬁ& N FWD: ACCACCTTCTCTTCCCACAA

Exon 38 S fgggﬁg?&gﬁiﬁgﬁgiﬁéﬁ FWD: CACTCCATGTGAGGTCGAAG
Exon 39 o e e A cAGA FWD: CCCTGCCCTTTTTGTGATT

Exon 40 o fﬁgfgg{figg et gzggiTACT’aCA FWD: CCTCATAGTTTTATATCGCTCACA
Exon 41 g‘g\ll): fgﬁﬁggggﬁgfggfgﬁ(gg FWD: CCAAGCCTTAGGCAGGACTT
Exon 42 S éégfgggg{fg%gg%g% FWD: AATCCAGTGCCTGCTCAAGT

Exon 43 R Rt L TOACACC FWD: AACTGAATCATGCTTTGACACC
Exon 44 S ggﬁgﬂ?&%ﬁ&%{g{fgﬁgg GCT FWD: TCAAGTGAAGTGTGTCAAGTGCT
Exon 45 S gﬁ:ﬁg?%‘g%‘;gg?%g%%GAC FWD: CAAATGAATCAAAGAGAGTGAGAC
Exon 46 R e oAt FWD: AAAGGCCCGGTGTTACAGAT
Exon 47 FWD: GACGGAGAATCTGGGTTTCA FWD: GACGGAGAATCTGGGTTTCA

REV: GCTGGTGAGTTCCACCTGAT




FWD: TTTTGTCTGAACAGCCTCCA

Exon 48 REV: CCCCTCTATGTGTCCGTGAA FWD: TTTTGTCTGAACAGCCTCCA
FWD: GCTGCTTGCTTATTTCACATTG .
Exon 49 REV: GAAAATGTTTCAAAATGATGACTTC FWD: GCTGCTTGCTTATTTCACATTG
FWD: AGAATGCAGAAAAGCGTGGT .
Exon 50 REV: GAAGGGAGTGGCAGAGAATG FWD: AGAATGCAGAAAAGCGTGGT
Exon 51 FWD: GAACCATCCAGAGTCCCAGT FWD: GAACCATCCAGAGTCCCAGT
x REV: GGGACACACTGACAGTTCCT REV: GGGACACACTGACAGTTCCT
FWD: CCCCGATTATTCTTCCCATT .
Exon 52 REV: AAAAATGAGCCCGCTATGAA FWD: CCCCGATTATTCTTCCCATT
FWD: AAGTTCTTCCTGAGTCTTGCAGTT .
Exon 53 REV: ATTTGGCCCTCAGGTCTTCT FWD: AAGTTCTTCCTGAGTCTTGCAGTT
FWD: ATGCCTGGCCTGTTTTCATA . .
Exon 54 REV: TTGCCTGGGCTGAGAATATC FWD: ATGCCTGGCCTGTTTTCATA Fail
FWD: AAAAGTTGGCTCACACTGGAA .
Exon 55 REV: CTGGGGTCTGGGAATCATTA FWD: AAAAGTTGGCTCACACTGGAA
FWD: CACTGACACTGAAGGCGATG .
Exon 56 REV: AGGGGTGTGGCTGAGAGAA FWD: CACTGACACTGAAGGCGATG
FWD: GCCTGTGATAGTCCCTGAATAA .
Exon 57 REV: CATGGACCTGCTTTGTCACT FWD: GCCTGTGATAGTCCCTGAATAA
FWD: CAAATCACCCCATCTTCCTG .
Exon 58 REV: AGAGGGTAGGTGCTGCTGAA FWD: CAAATCACCCCATCTTCCTG
FWD: GCCCATTTACTCACCCAACA .
Exon 59 REV: TCCAGGAGATAAGCAGAGTATGG FWD: GCCCATTTACTCACCCAACA
Exon 60 FWD: GACAGGAAAGGCACGTTCTC FWD: GACAGGAAAGGCACGTTCTC Fail
x REV: CAAGTGATCCATCTGCCTTG REV: CAAGTGATCCATCTGCCTTG
FWD: ACATAACTTGAAGGGAAAGTGG .
Exon 61 REV: TCCAGGAGCTACCTGCACTC FWD: ACATAACTTGAAGGGAAAGTGG
FWD: ACCCAGTGGCTCAATCAATC .
Exon 62 REV: ACACAGGGTCCCACACAAGT FWD: ACCCAGTGGCTCAATCAATC
FWD: CCCCAGCTACACTTCAGGTT .
Exon 63 REV: GGCTTTAGATTCAGGCAAGG FWD: CCCCAGCTACACTTCAGGTT
FWD: AGGAGCAGCAGGCTGAGTT .
Exon 64 REV: AGGGAGTGGCCAACTGATCT FWD: AGGAGCAGCAGGCTGAGTT
FWD: CCACATGGAGGCAGGAAA .
Exon 65 REV: TAACACCGTCCCCTATCTGC FWD: CCACATGGAGGCAGGAAA
FWD: GGCTGCCTATCAGTGGAGAC .
Exon 66 REV: CAGCTACCTTGGAGGTTGGA FWD: GGCTGCCTATCAGTGGAGAC
Exon 67 FWD: TGGCAGTAATAAGGGCCAGA FWD: TGGCAGTAATAAGGGCCAGA Fail
x REV: AACCACCACTGCTGTTCCTC REV: AACCACCACTGCTGTTCCTC !
FWD: AATGGGCAGACATCGGTAAG
Exon 68 REV: CACTGGCTTCAGTCAGCTTG AATGGGCAGACATCGGTAAG
Exon 69 FWD: AGGGAGAGTCATGCCTCAGA FWD: AGGGAGAGTCATGCCTCAGA

REV: GGCTGGTGTCTGATTGATTG

REV: GGCTGGTGTCTGATTGATTG




FWD: CTGAAATTGACCGCAGCAG

NT5DC3 14 Exon 1 o A FWD: CTGAAATTGACCGCAGCAG Fail
Exon 2 S CC*TCT’*CTT’ETTTGTTT(}C(;“&“E(}G[IST’*T’*G%CAA FWD: GCATATTTTCAAGGTGAAGCAA
Exon 3 o ﬁﬁﬁgﬂﬁ?ﬁ?gg ggéfgéf FWD: CCAACCTCCCACTGGTGTAT
Exon 4 R A e L GTA FWD: AACAAGCAACCCTTTCAGGA
Exon 5 ST vty FWD: ACAGTGCCTTGCACCTCAAT
Exon 6 IF{‘]’EV\I,): : ggggﬁfi&iﬁﬁ%ﬁ%&iﬂm A FWD: AGTCACGGAAAAGGCTTCCT
Exon 7 oy chATTcTTTGTgTTTGATchECGCCTCGTc?Eﬁ FWD: GATTTTGTGTAGGGCCTGGA Fail
Exon 8 o e A e & FWD: AGGGCCTTTATTCCCTTTCC
Exon 9 s A ey FWD: CCATTTGTTTTAGCAGCTGGA
Exon 10 IF{‘]’EV\I,): : gfggggg’éiggéggégé FWD: GGTTTTTGCAGGGAGCTACT
Exon 11 o :ggii%%éi%%é?igggg”}:/{éGTTTT FWD: TTTCCCATGAAGGTGCTTTT
Exon 12 R e A i ren FWD: TTCATTGAATTCAGCTTGGTG
Exon 13 e N Ly s FWD: GTGCCAGCCTCTGAGATGTA
Exon 14 IF{‘]’EV\I,): fﬁ%@iﬁiﬁ%ﬁfig /ngCC‘ZTG N FWD: GGGCTGCTCTAGGCTAACAT
HSPOB1 18 Exon | o fgggﬁﬁg@ﬁf{?gf@f& FWD: CCCCTCACGAATCCTCATT Fail
Exon 2 g‘g\],): : gggggggiggggggégﬁ&g FWD: CATCCCCACCTCCCTTAGTT
Exon 3 N :TACQFC(}C(}CTCAC&/TSAATCT‘%‘;%&CC&GA FWD: AACCCCCAAGACAATATTCAGA
Exon 4 B A L o taAnoA FWD: CTTGCATTGCATACCTGAAGA
Exon 5 ?g\l,): : é‘:&éﬁﬁiﬁ:{fggé‘é‘égg N FWD: AATTGATGGGACCCAAAGC
Exon 6 o ?ggggggﬁ??fgfggggm FWD: AGCTCACAAACCCTTGTTGG
Exon7 R A L LIITC FWD: GAATGAAGGCAAAATGTGGTC
Exon 8 FWD: CACACCAGTCCTCTGGGTCT FWD: CACACCAGTCCTCTGGGTCT

REV: TGGGAATGGACCATCTCATATT




FWD: GAAGACCTCGCGCCTAGAG

NFYB SUTR o e A, FWD: GAAGACCTCGCGCCTAGAG Fail
Exon 1 A A L L ATOAGAA FWD: CAAGCCCTCTTTAATTTTATGAGAA Fail
Exon 2 B A A G FWD: CTGGGCCACAGAGTAAGACC
Exon 3 S g%%?%iiﬁ%%%ﬁ%ﬁiﬁ%i“m FWD: TGGTTAAGAGGTGAACCAGAATG
Exon 4 oy gggzg‘z‘gaggg&%&cgf&(fg G FWD: TTGTCAAGGCTTCTCTCACTTG Fail
Exon 5 o A A iGA FWD: GCCTTCTGAAAGCCTTCTTCA
Exon 6 S égjﬁéjéggggfgéfﬁﬁm FWD: ATTGATACCGGGCAGAATTG Fail
Exon 7 g‘g\ll): :fﬁ%gg}%‘g%%%ﬁgﬁgmﬂc} FWD: CACAAGAAATGGGAATTAGACTTG
3UTR FWD: CGAGAGTTTGTTGCTCTGTATGA FWD: CGAGAGTTTGTTGCTCTGTATGA

REV: ACATTAACAGGCACGATGAAC

Supplementary Table 2. Primer sequences for PCR and DNA sequencing in the chromosome 12 region.




Amino acid

rs number Variation change Number of alleles observed
Affecteds Unaffecteds

GNPTAB
Exonl rs4764655 c.18 G>A Leu6Leu 82 (E, SA) 60 (E, SA)
Exonl 1s222504 c.27 G>A GIn9GIn 6 (E) 1 (SA)
Exon2 Unknown c.136 C>A Arg46Arg 2 (E, Af) 0
Exon2 Unknown c.174 C>T Asp58Asp 0 1(E)
Exon5 Unknown c.513 A>G Alal71Ala 0 3 (SA)
Exon7 Unknown ¢.639 A>C Thr213Thr 1 (E) 0
Exon8 Unknown c.885 G>A Leu295Leu 1 (SA) 0
Exonl1 Unknown c.1395 T>G Gly465Gly 1(E) 0
Exonl2 rs11111008 c.1482 G>A GIn494GlIn 4 (Af) 0
Exonl2 Unknown ¢.1500 C>T Asn500Asn 1 (E) 0
Exonl3 Unknown c.1626 A>G Glu542Glu 1 (Af)
Exonl3 Unknown c.1862 A>G Glu622Glu 1 (SA) 0
Exonl3 Unknown c.1929 T>G Ser643Ser 0 1 (E)
Exonl3 rs10778148 c.1932 G>A Thr644Thr 120 (E, Af, SA) | 63 (E, SA)
Exonl3 Unknown c.1986 G>A Ala662Ala 1 (E) 0
Exonl3 Unknown ¢.2493 A>G Thr831Thr 0 1 (E)
Exonl3 Unknown c.2625 G>A Val875Val 0 1 (E)
Exonl3 Unknown ¢.2665 T>C Leu889Leu 0 1 (SA)
Exonl4 Unknown c.2781 A>G Leu927Leu 1(E) 0
Exonl9 Unknown c.3597 G>A GIn1199GIn 1 (E) 0
GNPTG
Exon5 Unknown c.255 G>A Pro85Pro 6 (E, SA) 4 (E)
Exon5 Unknown c.297 C>T Asn99Asn 0 1(E)
Exon6 Unknown c.375 C>T Aspl125Asp 1 (E) 0
Exonll Unknown c.903 G>A Leu301Leu 1 (E) 0
NAGPA
Exon2 rs2972272 c.333 G>A Gly111Gly 229 (E, Af, SA) | 220 (E, SA)
Exon2 Unknown c.381 G>T Alal27Ala 4 (Af) 1(E)
Exon5 Unknown ¢.870 T>G Ser290Ser 1 (E) 0
Exon5 Unknown c.888 C>T Asn296Asn 1(E) 0
Exon6 Unknown c.1122 G>A Thr374Thr 1 (H) 0
Exon8 Unknown c.1203 C>G Gly401Gly 0 3(E)
Exon9 Unknown c.1319 A>G Gly440Gly 0 1(E)
Exonl0 rs887854 c.1484 T>C Asn495Asn 232 (E, Af,SA) | 242 (E, SA)

Table 3a. Synonymous SNPs found in the exons of GNPTAB, GNPTG and NAGPA

genes.




rs number Variation Number of alleles observed
Affecteds Unaffecteds
GNPTAB
Unknown -1661 T>C 22 (E, Af) 5(E)
Unknown -1642 C>T 2 (Af) 0
Unknown -1641 C>T 0 1(E)
Unknown -1629 T>C 1 (Af) 0
Unknown -1538 C>G 0 1 (As)
Unknown -1432 C>A 0 1(E)
Unknown -1412 G>A 2 (E, Af) 0
rs10778152 -1298 T>C 128 (E, Af, SA) 133 (E, SA)
Unknown -1255 G>C 1 (SA) 0
Unknown -1252 C>A 3 (E, Af) 0
Unknown -1175 GG>GGG 1 (SA) 0
Unknown -1161 G>A 1(E) 2 (E)
rs4237981 -1158 T>A 346 (E, Af, SA) 340 (E, SA)
Unknown -1030 T>C 0 2 (E)
Unknown -961 A>T 3 (E, Af) 0
Unknown -919 C>A 6 (E, SA) 9 (E)
154764826 -868 C>G 350 (E, Af, SA) | 334 (E, Af)
Unknown -820 T>G 0 1(E)
Unknown -749 C>G 1 (Af) 0
Unknown -717 T>C 2 (Af) 0
Unknown -516 G>A 0 1 (SA)
GNPTG
Unknown -1762 C>T 4 (E, SA) 4 (SA)
Unknown -1727 C>T 0 1 (SA)
Unknown -1726 G>A 4 (SA) 4 (SA)
Unknown -1707 C>G 0 1 (SA)
Unknown -1706 C>A 2(E) 0
Unknown -1659 C>T 0 2 (SA)
Unknown -1649 C>T 0 1 (SA)
Unknown -1609 C>T 1(E) 0
Unknown -1591 C>T 1(E) 1 (E)
Unknown -1535 A/G 1(E) 4 (E, SA)
rs11248873 | -1489 C>T 302 (E, Af, SA) | 247 (E, SA)
Unknown -1443 G>C 0 1(E)
Unknown -1380 A>G 1(E) 0
Unknown -1326 C>G 0 1(E)
rs34961818 -1274 C>T 338 (E, Af, SA) 275 (E, SA)
Unknown -1257 T>A 3 (SA) 3 (SA)
Unknown -1171 C>T 1 (SA) 0
Unknown -1145 G>A 1 (SA) 0
Unknown -790 G>A 1 (SA) 0
Unknown -780 T>C 66 (E, SA) 23 (E, SA)
Unknown -122 C>G 39 (E, SA) 24 (E, SA)
Unknown -60 C>T 1 (SA) 2 (SA)
Unknown 16bp del 0 2(E)
Unknown -40 C>A 1 (Af) 0
NAGPA
Unknown -1715G>A 2 (Af) 0
Unknown -1656C>- 1(E) 0
Unknown -1620C>G 1 (H) 0
Unknown -1573C>g 2 (Af) 0
Unknown -1552T>C 1 (H) 0
rs9937510 -1421G>A 211 (E, Af, SA) | 245 (E, SA)
Unknown -1290G>A 7 (E, SA) 8 (E)




Unknown -1267C>G 0 1(E)
Unknown -1150~-1157 2 (SA) 1 (SA)
AGAGCAAA/gagcgag
Unknown -483T>A 3 (Af) 1(E)
Unknown -435A>G 4 (E, SA) 1 (SA)
Unknown -428G>A 1(E) 0
Unknown -424~-423 GC/tt 0 1 (E)
Unknown -373G>C 2 (Af) 0
Unknown -284T>C 1 (As) 0
rs2937109 -262C>A 44 (E, Af, SA) 67 (E, SA)
Unknown -231G>A 1 (E) 0
Unknown -195G>C 0 1(E)

Table 3b. SNPs found in the 5” upstream regions of GNPTAB, GNPTG and NAGPA
genes.



Number of alleles

Amino acid Plausibility observed
rs number Variation change Conservation as causative | Affecteds | Unaffecteds

GNPTAB
Exonl Unknown c.70 T>G Phe24Val Not Conserved No 1 (E) 0
Exon2 Unknown c.137 G>A Arg46GIn Conserved No 3 (E) 3 (E)
Exon4 Unknown c.337 A>G Lys113Glu Conserved No 1 (H) 0
Exon5 Unknown c.559 G>C Ser187Thr Not Conserved No 1 (E) 0
Exon6 Unknown c.580 G>A Alal94Thr Conserved Yes 0 1(E)
Exon9 Unknown c.961 A>G Ser321Gly Conserved Yes 1 (SA) 0
Exon9 rs7958709 | ¢.1042 A>C Ile348Leu Conserved No 2 (Af) 0
Exonl0 Unknown c.1283 A>G Lys428Arg Conserved No 1 (Af) 0
Exonl1 Unknown c.1363 G>T Ala455Ser Conserved Yes 2 (E) 0
Exonl2 Unknown c. 1433 T>C 11e478Thr Not Conserved No 1 (SA) 1 (SA)
Exonl3 Unknown c.1668 A>C Ile557Leu Not Conserved No 1 (H) 0
Exonl3 Unknown c. 1804 A>G Tle601Met Not Conserved No 0 1 (E)
Exonl3 Unknown c.1875 C>G Phe624Leu Conserved Yes 1 (SA) 0
Exonl3 Unknown c.1931 C>T Thr6441le Conserved No 8 (E, Af) 0
Exonl3 Unknown c.1948 G>A Glu650Lys Not Conserved No 1 (E) 0
Exonl3 Unknown c.2081 A>C Lys694Thr Not Conserved No 0 1 (SA)
Exonl3 Unknown c.2582 G>A Arg861Lys Not Conserved No 1 (AD) 0
Exonl3 Unknown c.2610 G>A Gly871Ser Not Conserved No 2 (E, Af) 0
Exonl6 1s34083392 | ¢.3197 C>A Thr1066Met Conserved No 1 (AD) 0
Exonl19 Unknown ¢.3598 G>A Glul200Lys Conserved Yes 10 (SA) 1 (SA)
GNPTG
Exonl Unknown c.19C>T Arg7Trp Not Conserved No 0 2 (SA)
Exonl Unknown c.11 19 dup Leu5 Arg7 dup Not Conserved Yes 1 (E) 0
Exon2 Unknown c.74 C>A Ala25Glu Not Conserved Yes 2 (E) 0
Exon7 Unknown c.472 G>A Vall58lle Conserved No 2 (E) 1(E)
Exon7 Unknown c.479 C>T Alal60Val Not Conserved No 0 1 (SA)
Exon7 Unknown c.502 G>A Vall68lle Conserved Yes 0 1 (SA)
Exon9 Unknown c.688 C>G Leu230Val Conserved Yes 1 (SA) 0
Exonl0 rs8062558 | c.814 A>G Arg272Gly Not Conserved No 0 1(E)
NAGPA
Exon2 Unknown c.252 C>G His84GIn Not Conserved Yes 2 (E) 0
Exon2 Unknown c.299 C>T Pro100Leu Conserved No 0 1 (SA)




Exon6 Unknown c.982 C>T Arg328Cys Conserved Yes 4 (E) 0
Exon8 Unknown c.1243 G>C Asp415His Conserved Yes 0 1(E)
Exon9 Unknown c.1320 G>C Gly440Ala Not Conserved No 1 (SA) 1 (E)
Exonl0 Unknown c.1538 1553del Phe513SerfsX113 Conserved Yes 1 (E) 0

Table 3c. Non-synonymous variations found in the exons of GNPTAB, GNPTG and NAGPA genes.

Supplementary Table 3. Cumulative list of all variants observed in GNPTAB, GNPTG and NAGPA genes in unrelated cases
and controls. Subject numbers: PKSTR = unrelated Pakistani affected, NA = unrelated North American affected, NAC = unrelated
North American control, PKST = Pakistani stuttering family, RNP = unrelated normal Pakistani. Ancestry: SA = South Asian, E =
European. H = Hispanic, Af = African American. Reference sequences for numbering the mutation positions in GNPTAB, GNPTG

and NAGPA are NM_ 024312, NM_032520 and NM_ 016256 respectively.






