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ESM Table1 PCR and sequencing conditions for candidate gene screening

Fragment Oligos PCR cycles (35x%) Sequencing SNPs [ref. no.]

ERN1 ex1 5" gectagteagttetgegtecg 3 (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5" actccecgtcagggaagctctc 3’ (rev)

ERN1 ex2 5" gtgattgtacatgcccaagg 3' (for) 94°C: 30s; 58°C: 60 s; 72°C: 45 s M13for
5' taagcaaatgtccatgtcge 3’ (rev)

ERN1 ex3 5" ggagggagaaagttattaccg 3' (for) 94°C: 30s; 54°C: 60s; 72°C: 45s M13for
5' catatatgcactcccagcaac 3’ (rev)

ERN1 ex4 5" cctecatcatgggtttge 3’ (for) 94°C: 30s; 60°C: 60s; 72°C: 45 s M13for
5" gaccgcetggtctagaacc 3' (rev)

ERN1 ex5 5’ tectttgtattcagttagg 3’ (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5" ccactttcccagattee 3’ (rev)

ERN1 ex6 5" tccatatggtgtaaacgacg 3’ (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5" atcttctggaaacaggcagg 3’ (rev)

ERN1 ex7 5" tgtetgggccttcagttetee 3’ (for) 94°C: 30s:58°C: 605s; 72°C: 45 s M13for
5’ ctgcacattgactgtgggaag 3' (rev)

ERN1 ex8 5" aagatggggtgagactcagce 3’ (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for

5" acagcaccagaacacgaagg 3' (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
ERN1 ex9 5" atgattactcccttetgtgg 3" (for) 94°C: 30s; 58°C: 60 s; 72°C: 45s M13for
5" atggaacagaagtggttagg 3’ (rev)
ERN1 ex10 5" cagtggctgggatggtgtge 3'(for) 94°C: 30s; 58°C: 60s; 72°C: 453 M13for rs187826
5" cagcacgctgtcacctcagg 3’ (rev)
ERN1 ex11 5" gagagtttgcattgtggaccce 3' (for) 94°C: 30s; 58°C: 60 s; 72°C: 45 s M13for
5" taggctgcaagcetcagaagge 3'(rev)
ERN1 ex12 5" cccetgeagtacagtcatatce 3’ (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5’ ctcactgacatgaggcgacag 3’ (rev)
ERN1 ex13 5" tggtctctttgtgecctgttg 3’ (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5" agactccttggacttctcagg 3’ (rev)
ERN1 ex14 5' tgaggtcaggaagcttgtcac 3’ (for) 94°C: 30s; 58°C: 60 s; 72°C: 453 M13for
5’ tgcgtctaggtcactgetttg 3’ (rev)
ERN1 ex15 5" atgctgtggacccaggttctc 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 453 M13for
5" tggtctcaaactectgagete 3' (rev)
ERN1 ex16 5" aaagtgagccgaggggccaag 3’ (for) 94°C: 30s; 58°C: 60 s; 72°C: 455 M13for
5" gettgaacagaagcaaggecc 3’ (rev)
ERN1 ex17 5" aacatttggaggtggcggcag 3’ (for) 94°C: 30 s; 58°C: 60 s; 72°C: 45 M13for

5" cctgaagatacaatgggctgg 3’ (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
ERN1 ex18 5" caccttctaggtggcagaage 3’ (for) 94°C: 30s; 58°C:60s; 72°C:45s M13for
5" tgagtgcaaaggtggcaccag 3' (rev)
ERN1 ex19 5" ataaatgagagggtgtgcage 3’ (for) 94°C: 30s; 58°C: 60 s; 72°C: 45 s M13for rs196923
5" tccagttttagggtaatgggc 3’ (rev)
ERN1 ex20 5" gggcaggcttatgtgtcagtg 3 (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5" acagcctggageggcecattte 3' (rev)
ERN1 ex21 5" atgcctaggtgtggagtgacc 3’ (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for
5" tgaagccgcectagetectg 3’ (rev)
ERN1 ex22 5" tggcetgggcecttgctcacttc 3' (for) 94°C: 30s; 58°C: 60s; 72°C: 45 s M13for rs196912
5" gcaaagccgggaggcatcaag 3’ (rev) €.2837 G>A p.946 R>Q?
NKX6-1 ex1.1 5" getgecaaggctacggtcteeg 3’ (for) 94°C: 30s;67°C: 60s; 72°C: 60 s M13for
5" ggaggeagaggeggacgagg 3’ (rev)
NKX6-1 ex1.2 5" ccgectegecctecggttee 3 (for) 94°C: 305s;67°C:60s; 72°C: 60 s M13for c.462 G>A (p.=)°
5" aggcacggcaggcaggcateg 3’ (rev)
NKX6-1 ex2 5" agtctggaagcegcecactacac 3’ (for) 94°C: 30s; 67°C: 60 s; 72°C: 60 s M13for

5" ttggattcgcaccteccagge 3’ (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
NKX6-1 ex3 5" agcatggcctggatctgeteg 3’ (for) 94°C: 30s; 58°C: 60 s; 72°C: 60 s M13for
5" tccecteccacaacttcaagg 3’ (rev)
NEUROG3 5" gtgacggactcaaacttacc 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 90 s M13for rs4536103 [1] p.199F>S
5’ cteecttaccecttageace 3’ (rev)
CDK4 ex2-3 5’ tgttgctgecaggctcatace 3 (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" aggcaccatacctgaaatcc 3' (rev)
CDK4 ex4-5 5" gggacctttgtagtagaacc 3’ (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" tgggcaaggtatggatgteg 3’ (rev)
CDK4 ex6-7 5" aagtgctggaattgttggee 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5' cattaaccacagtggccagg 3’ (rev)
CDK4 ex8 5" catcccaggtattgttgtgg 3" (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" catagcctcagagataaagg 3' (rev)
CHGA ex1 5" gatcgaccgacagacggacg 3’ (for) 94°C: 30’ s; 56°C: 60 s; 72°C: 45 s M13for

5" cccgaagggaagtgtggagg 3' (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CHGA ex2 5" ggggtggcattgggtgaacg 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 45s M13for
5" acttactcctgcagcetgece 3' (rev)
CHGA ex3 5" agccagggatcatggactcc 3' (for) 94°C: 30s; 56°C: 60 s; 72°C: 45 s M13for
5" ccacacacccatgtcctage 3’ (rev)
CHGA ex4 5" tettgetgecaccaccetgg 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 45 s M13for
5" agtcccagagaggaacttge 3’ (rev)
CHGA ex5 5" tgtgcccagcttacagatgg 3' (for) 94°C: 30s; 56°C: 60s; 72°C: 45 s M13for
5" aaccctgggtccatcatage 3’ (rev)
CHGA ex6.1 5' gaaattagcctgtggggagg 3’ (for) 94°C; 30s; 56°C: 60s; 72°C: 45 s M13for
5' ttetetetgtecaccagace 3 (rev)
CHGA ex6.2 5" cccaccctecagecagecte 3’ (for) 94°C: 30s; 56°C: 60s; 72°C: 45 s M13for rs9658655 [2] p.264E>D
5' tatggagaaggctctcctee 3’ (rev)
CHGA ex7.1 5" cagggagtggcagagactgg 3’ (for) 94°C: 30 s; 56°C: 60 s; 72°C: 453 M13for rs9658664 p.315G>S
5" agcegcttetcageegteag 3' (rev)
CHGA ex7.2 5" ggaggagcggctctccaagg 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 455 M13for rs729940 [3] p.399R>W
5" ggggcagtgtgtetgggtec 3’ (rev)
CHGA ex8 5" ctaacccagcgcctttctgg 3’ (for) 94°C: 30 s; 56°C: 60 s; 72°C: 455 M13for rs941581

5" ccctaccggaagcagcatce 3 (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CHGB ex1 5" aggaggcacgctggttttce 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 45s M13for
S’ cgggtgggaggagetgaagg 3' (rev)
CHGB ex2 5' ttetetgeccccaaatetgg 3' (for) 94°C: 30s; 56°C: 60s; 72°C: 45 s M13rev
5" tgaagaccccaagttcctec (rev)
CHGB ex3 5" agtcccctcecttgtetgtgg 3’ (for) 94°C: 30s; 56°C: 60s; 72°C: 45 s M13for
5" gggactgggagaatctagag 3’ (rev)
CHGB ex4 5' ttecttgacageagctctgg 3’ (for) 94°C: 30s; 56°C; 60s; 72°C: 45 s M13for
5' gtagaaggtgatgtggaggg 3’ (rev)
CHGB ex5.1 5" aggctggtgcttgtggaace 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 455 M13for rs6085324 p.93S>T
5’ cttcagagacttggcetgteg 3’ (rev) GA035261
CHGB ex5.2 5" cacagagaaatgggcagagg 3’ (for) 94°C; 30 s; 56°C: 60 s; 72°C: 453 M13for rs910122 [4] p.178R>Q

5’ gtettetectgagaatgeee 3’ (rev)

rs881118 [4] p.200N>H

rs236151 [4] p.243T>A




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CHGB ex5.3 5" ggagttagtggccagatcgg 3' (for) 94°C: 30s; 56°C: 60 s; 72°C: 45s M13for rs73894084 p.258R>Q
5' caactctcctcactctgagg 3' (rev) rs236152 [4] p.353A>G
rs236153 [4]
CHGB ex5.4 5" tggagtgggagcgctatagg 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 45 s M13for rs742710 [4] p.413P>L
5" ggagagggtcgtagtatggg 3’ (rev) rs742711 [4,5] p.417R>H
CHGB ex5.5 5' tagctcccatcacacagetg 3’ (for) 94°C: 30s; 56°C: 60s; 72°C: 45 s M13for
5" ttcccaccaattteteceeg 3' (rev)
CHGB ex6 5" aatgcagcttctaacatgece 3' (for) 94°C; 30 s; 52°C:; 605s; 72°C: 45 s M13for
5" acagatcatgtgatggctgc 3’ (rev)
CACNA1C ex1 5" aggagggattaatccagacc 3’ (for) 94°C; 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" acaggaaacacatgctctgg 3' (rev)
CACNAI1C ex2 5" ccagagagtgtcggaagtge 3’ (for) 94°C: 30 s; 56°C: 60 s; 72°C: 60 s M13for
5" acagctgacacagctcgtgg 3’ (rev)
CACNAILC ex3 5" tcagaatacaaggggcttgg 3’ (for) 94°C: 30s; 56°C: 60 s; 72°C: 60 s M13for
5’ tgatctgaacgcagttctcee 3’ (rev)
CACNAILC ex4 5’ ctactggttccaaactttcc 3’ (for) 94°C: 30 s; 56°C: 60 s; 72°C: 60 s M13for rs1544514

5" gtggecgtctgacaacgace 3' (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CACNAILC ex5 5" ctgtatccagaggtcagage 3’ (for) 94°C: 30 s; 56°C: 60 s; 72°C: 60 s M13for c.618 G>A (p.=)
5" gcaattcagcaaaggacage 3’ (rev)
CACNA1C ex6 5" ttgcatgagatggcgtcage 3’ (for) 94°C: 30 s; 56°C: 60s; 72°C: 60 s M13for
5" atgttggtgtagccagcage 3’ (rev)
CACNA1C ex7 5" catcaacctcatcctgtcac 3' (for) 94°C: 30s; 56°C: 60 s; 72°C: 60 s M13for
5" ggagaaagggaggtgtcagg 3’ (rev)
CACNALC ex8 5" cccaatctgctcacacctge 3’ (for) 94°C: 30 s; 56°C: 60s; 72°C: 60 s M13for
5" ggcatgtacggagtggaacc 3' (rev)
CACNA1LC ex9 5" tgggtcagtgtctcgggage 3' (for) 94°C: 30s; 56°C: 60s; 72°C: 60 s M13for
5" agaatacagccaggaatage 3' (rev)
CACNA1C ex10 5’ ctecttatctccatctctee 3' (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" gtcaaagttctgtgetgace 3’ (rev)
CACNAI1C ex11 5’ ctatgtgaaagctgagttee 3 (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5' teccattcagtctggtatge 3' (rev)
CACNAl1C ex12  5' ggcgtgttgcaaactactge 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5’ ctgtgatttccagatgeage 3’ (rev)
CACNA1C ex13  5'tgacctgggagagaagcage 3’ (for) 94°C: 30 s; 56°C: 60 s; 72°C: 60 s M13for

5" cagctcagegttgtgaaagg 3' (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]

CACNA1C ex14  5'tttccctgggactgttgace 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" ggcaacttgtaggtattacc 3’ (rev)

CACNA1C ex15  5' ggtgctgcatcttgggttgg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13rev
5" ccgaccattggcetgctttee 3’ (rev)

CACNA1C ex16  5' gttctggecgaggtggatgg 3’ (for) 94°C: 30's; 60°C:60s; 72°C:60s M13rev
5" cctetggaagaacttcttee 3’ (rev)

CACNA1C ex17 5’ gtgagaatgaggcacgatgg 3’ (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" gtgcagcttcccacactee 3' (rev)

CACNAL1C ex18 5’ caattttgttgacgtagtgg 3' (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" ceegtttggeactgtgetge 3' (rev)

CACNA1C ex19  5' gaggagctctaccctgeacg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" caccagtgggaagacattcc 3’ (rev)

CACNA1C ex20 5’ gttcectectacactgttee 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for rs215976 [6]
5" tettctccacagggttctgg 3 (rev)

CACNA1C ex21  5'acttcaaggctactgcaage 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" ggacactggaaccatggtee 3’ (rev)

CACNA1C ex22 5’ catgtctgccagtaggaagg 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for

5" acaggcaactgccaggetgg 3’ (rev)




Fragment

Oligos

PCR cycles (35x)

Sequencing

SNPs [ref. no.]

CACNAIC ex23

CACNAIC ex24

CACNAIC ex25

CACNAIC ex26

CACNAILC ex27

CACNAI1C ex28

CACNAIC ex29

CACNAI1C ex30

CACNAIC ex31

5" agagccgactggtgcttcce 3’ (for)
5" gtcagcaacagaagctgtgg 3’ (rev)
5" ctggtgaacatccactgacc 3’ (for)
5" gtgtgttagcgacagacage 3’ (rev)
5" getgtetgtegetaacacac 3’ (for)
5" aagatccagccacacagage 3’ (rev)
5" ggatggtgcttgggacttge 3' (for)
5" ccactcteatcacactgegg 3' (rev)
5" ttcacctgtcaggacattcc 3’ (for)
5" ccteacctetgtggagetee 3’ (rev)
5" cctectggaaaggceteetgg 3’ (for)
5" tggctcaggacactgteteg 3' (rev)
5" agcacagtgctgggctatgg 3' (for)
5' tttetggtcaagectccage 3' (rev)
5" ccagcattcaaggtcactgg 3’ (for)
5" atgacctccagagggagtgc 3’ (rev)
5" ccagagctgtctcctgeace 3 (for)

5" acgatctcagtatctgcacg 3’ (rev)

94°C: 30 s; 60°C: 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

94°C; 30 s; 60°C; 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

94°C: 30 s; 60°C: 60 s; 72°C:

60s

60s

60s

60s

60s

60s

60s

60 s

60 s

M13for

M13for

M13for

M13for

M13for

M13for

M13for

M13for

M13for

c.1913 C>T (p.=)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CACNA1C ex32  5'tgtgtggtctcatcacatce 3’ (for) 94°C: 30s; 60°C: 60 s; 72°C: 60 s M13for
5" aaagcgatgcactgagctge 3' (rev)
CACNA1C ex33  5'caaggaaggtcttgctgagg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for rs216008 [6]
5" ctgecttcaatacctgecace 3 (rev)
CACNA1C ex34  5' gattctgatggtggtgttge 3' (for) 94°C: 30s; 60°C: 60 s; 72°C: 60 s M13for
5" ggaatgaggaggtttcctgg 3' (rev)
CACNA1C ex35  5'tcetctecctttttccatace 3’ (for) 94°C: 30 s; 60°C: 60s; 72°C: 60 s M13rev
5" aggcaaatgagtgttagage 3’ (rev)
CACNA1C ex36 5’ cagccaagacctagaatacc 3' (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" tggccacatgcagtgagage 3’ (rev)
CACNA1C ex37 5’ aggtctgtatttctcggagg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for rs56180838 [7]
5' ttgtgtcagetgtgttetgg 3' (rev)
CACNA1C ex38  5' ggctgcagagacagggatge 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" ggacagtcaggaatgaaagg 3’ (rev)
CACNA1C ex39 5’ ctgagacccctgaagagacce 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" accaccaggccacagtgtgg 3 (rev)
CACNA1C ex40  5' ggtggggagggatgcagagg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for

5" aactgggcagtcatggetge 3’ (rev)




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CACNA1C ex41 5’ tggcttctgecatcagtagg 3’ (for) 94°C: 30s; 60°C: 60 s; 72°C: 60 s M13for
5" ctectgecaggtatggtcage 3’ (rev)
CACNA1C ex42  5' ctgggctgctggcagagacc 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" gaaatgggcacttcacttce 3’ (rev)
CACNA1C ex43 5’ aaccatatcactctgccacg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" tceettgageactttgecagg 3’ (rev)
CACNA1C ex44 5’ aactgatgagtcagggttgc 3’ (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" aagggtgccacagctggagg 3’ (rev)
CACNA1C ex45 5’ caactgaattccectgetee 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60s M13for
5" ggaggtcagaggcaatgacc 3’ (rev)
CACNA1C ex46  5'cctggagggacaggtcttgg 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5' ctttectectggtgeagetee 3’ (rev)
CACNA1C ex47 5’ ctgtggaggctgctetetgg 3 (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for rs72552065 [7]
5' ctgagggttgcagcacgtgg 3’ (rev)
CACNA1C ex48 5’ ctggaggtcttgactgtacc 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" tggatggacacttttccagg 3' (rev)
CACNA1C ex49  5'atgcaaggtctatagaaagc 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for rs71441836 p.1820P>L

5' tatgacacctgggtctttgg 3’ (rev)

rs10774053 [7] p.1821M>V




Fragment Oligos PCR cycles (35x) Sequencing SNPs [ref. no.]
CACNA1C ex50 5’ gtacacctgcatgtgtgtgc 3’ (for) 94°C: 30s; 60°C: 60 s; 72°C: 60 s M13for
5" gagggatctcagggacctge 3’ (for)
CACNA1C ex51 5’ ccttcactaaggatcagage 3' (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for rs72653441 p.1865K>E
5" tttcccaatcatcectgace 3’ (rev) rs56270948
CACNA1C ex52  5'aaactgtcacaggccagtgc 3’ (for) 94°C: 30 s; 60°C: 60 s; 72°C: 60 s M13for
5" ggatttgtccgtcaccetgg 3' (rev)
CACNA1C ex53 5’ agtgcttgctcagaagcagg 3' (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for
5" ccaagtccccttgttgeeeg 3’ (rev)
CACNAL1C ex54  5' gggaagagctgggctccagg 3’ (for) 94°C: 30s; 60°C: 60s; 72°C: 60 s M13for

5" ggtcacgagaacagtgaggce 3’ (rev)

SNPs found during the screening have been previously described (in case of non-synonymous variation, alternate residues are indicated), except
for: *SNPs newly described in our patients

References of papers describing SNPs found in this investigation are provided below

Primers and PCR conditions for the FOXP3 gene were communicated to us by T.R. Torgenson, University of Washington School of Medicine,

WA, USA

for, forward; rev, reverse; SNP, single nucleotide polymorphism
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