Supplemental Materials
Supplemental Table 1.  Primers used for INS, KCNJ11, HNF 1 and HNF 4 genes for sequencing analyses
	Gene symbol 
	Region
	
	Primer sequence 
	Location
	Amplicon size (bp)
	Annealing temperature

	
	
	
	
	

	INS
	Exon 1
	Forward
	5'-GTTGAGAGGTAGGGGAGAT3'
	5'UTR
	557 
	58 °C

	
	
	Reverse
	5'-ACAGGTGTTGGTTCACAAAG-3'
	Exon 2
	
	

	
	Exon 2
	Forward
	5'-ATCAAGCAGGTCTGTTCCA-3'
	Exon 1-            Intron 1
	543 
	57 °C

	
	
	Reverse
	5'-GACGTGACCAAGAGAACTT-3'
	Intron2
	
	

	
	Exon 3
	Forward
	5'-TGACTGTGTCCTCCTGTGT-3'
	Intron2
	356 
	57 °C

	
	
	Reverse
	5'-TCACAACAGTGCCGGGAA-3'
	Intron3
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	KCNJ11
	Exon 1.a
	Forward
	5'-CCGAGAGGACTCTGCAGTGA-3'
	Exon 1
	477 
	58 °C

	
	
	Reverse
	5'-TAGTCACTTGGACCTCAATG-3'
	
	
	

	
	Exon 1.b
	Forward
	5'-CTGTGTCACCAGCATCCACT-3'
	
	543 
	58 °C

	
	
	Reverse
	5'-ACGCCTTCCAGGATGACGAT-3'
	
	
	

	
	Exon 1.c
	Forward
	5'-CTACCATGTCATTGATGCCA-3'
	
	465 
	58 °C

	
	
	Reverse
	5'-TGGGCTACATACCACATGGT-3'
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	

	HNF1a
	Exon 1
	Forward
	5'-AGGAGTTTGGTTTGTGTCTG-3'
	5'UTR
	502 
	59 °C

	
	
	Reverse
	5'-GGCTCGTTAGGAGCTGAG-3'
	intron 1
	
	

	
	Exon 2
	Forward
	5'-CTCCATAACTGCTTTCATGCA-3'
	intron 1
	393 
	58 °C

	
	
	Reverse
	5'-ACCTATGAGTTAGGGGAGAG-3'
	intron 2
	
	

	
	Exon 3
	Forward
	5'-AAAGAATCAAGGGCAAGGTC-3'
	intron 2
	309 
	58 °C

	
	
	Reverse
	5'-CAGACCAAACCAGCACTGT-3'
	intron 3
	
	

	
	Exon 4
	Forward
	5'-AGAGCTCAGCTTCTCAGAA-3'
	intron 3
	442 
	58 °C

	
	
	Reverse
	5'-ATGGAACCAAACTGAAGTGC-3'
	intron 4
	
	

	
	Exon 5
	Forward
	5'-TTGAAGTGCTGAGGGCTGT-3'
	intron 4
	473 
	58 °C

	
	
	Reverse
	5'-AGTGAGGCCATGATGAGGTT-3'
	exon 6
	
	

	
	Exon 6
	Forward
	5'-TGGTGAGTGTCCTTGCTTGT-3'
	intron 5
	405 
	58 °C

	
	
	Reverse
	5'-TCTTCCAGCTCCTGGATTC-3'
	intron 6 
	
	

	
	Exon 7
	Forward
	5'-CAGGGGTGGGATATAACTG-3'
	intron 6 
	343 
	58 °C

	
	
	Reverse
	5'-CATGCAGACTGCAATGCCT-3'
	intron 7
	
	

	
	Exon 8
	Forward
	5'-CTGGGACTAGGGCTGTCA-3'
	intron 7
	452 
	59 °C

	
	
	Reverse
	5'-AGTAAGGGAGGGGGTGGA-3'
	intron 9
	
	

	
	Exon 9
	Forward
	5'-ACTATGCTCATCACCGACA-3'
	exon 8
	529 
	58 °C

	
	
	Reverse
	5'-TCCCTGAGATGTTCTTGTAA-3'
	intron 9
	
	

	
	Exon 10
	Forward
	5'-AGTACCCCTAGGGACAGG-3'
	intron 9
	266 
	58 °C

	
	
	Reverse
	5'- TGGCTGCTGCCCTCATCA-3'
	exon 10
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	HNF4a
	Exon 1
	Forward
	5'- GGGGGACCGCTTAACCATTA-3'
	5'UTR
	411 
	59 °C

	
	
	Reverse
	5'-GTTGAGTGCCAAAGATCTGC-3'
	intron 1
	
	

	
	Exon 2
	Forward
	5'-CTCCCTTAGATGCCTGACAT-3'
	intron 1
	317 
	58 °C

	
	
	Reverse
	5'-CCACTCAGGGAGAAGACAGA-3'
	intron 2
	
	

	
	Exon 3
	Forward
	5'-GGGATGAAGAGATGAGAGCA-3'
	intron 2
	346 
	58 °C

	
	
	Reverse
	5'-TTCTCAGCCATTAGCCAGTC-3'
	intron 3
	
	

	
	Exon 4
	Forward
	5'-TAGAGGCCATCTCCCCTCA-3'
	intron 3
	409 
	58 °C

	
	
	Reverse
	5'-ATGTGAAACCGGACTCAGTG-3'
	intron 4
	
	

	
	Exon 5
	Forward
	5'-CTCCCCACATCTGATTCCAG-3'
	intron 4
	444 
	58 °C

	
	
	Reverse
	5'-TTGTTGGAGGAGCTAACTGA-3'
	intron 5
	
	

	
	Exon 6
	Forward
	5'-AGCGTCACTGAGTTGGCTA-3'
	intron 5
	304 
	58 °C

	
	
	Reverse
	5'-TCTAATGCAAGCCTGAGGAC-3'
	intron 6 
	
	

	
	Exon 7
	Forward
	5'-CACCAGCTATCTTGCCAACT-3'
	intron 6 
	297 
	58 °C

	
	
	Reverse
	5'-GCGTTCTGGAGAGAGAGTC-3'
	intron 7
	
	

	
	Exon 8
	Forward
	5'-CTTGTGTGATACAAGTCAGG-3'
	intron 7
	460 
	55 °C

	
	
	Reverse
	5'-GTTAAGCAACTTGCCCAAAG-3'
	intron 8
	
	

	
	Exon 9
	Forward
	5'-CCCAGGAATAGGTACCCAA-3'
	intron 8
	357 
	58 °C

	
	
	Reverse
	5'-TTCTCCTGCCTCCTGTCTTA-3'
	intron 9
	
	

	
	Exon 10
	Forward
	5'-CCGGGCCTCTTCATTTACTC-3'
	intron 9
	496 
	58 °C

	
	
	Reverse
	5'-ATGGATGAAGGTGAAGGTGA-3' 
	exon 10
	
	


Supplemental Table 2.  Primers used for PCR of the HNF 1 gene and then for PCR-RFLP
	
	
	
	
	
	
	
	

	Gene symbol 
	Mutation site
	
	Primer sequence 
	Location
	Amplicon size (bp)
	Annealing temperature
	Enzyme

	
	
	
	
	
	
	
	

	HNF1a
	I27L
	Forward
	5'-AAGGAGTTTGGTTTGTGTCT-3'
	5'UTR
	502 
	58 °C
	Mbo I

	
	
	Reverse
	5'-GGCTCGTTAGGAGCTGAG-3'
	intron 1
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	R131Q
	Forward
	5'-CTCCATAACTGCTTTCATGCA-3'
	intron 1
	393 
	58 °C
	MspA1 I

	
	
	Reverse
	5'-ACCTATGAGTTAGGGGAGAG-3'
	intron 2
	
	
	

	
	
	
	
	
	
	


Supplemental Table 3.  Mutations in the INS, KCNJ11, HNF1a and HNF4a genes detected in Japanese children with type 1B diabetes

	  　
	　
	　
	　
	　
	　
	　
	　
	　

	Children diagnosed at >5 years of age (present study)
	
	Children diagnosed at <5 years of age 
(previous study) 1)

	Gene
	variant a)
	Location
	Nucleotide changes
	Frequency
	
	variant a)
	Frequency

	
	
	
	
	Patients
	Controls
	
	
	Patients
	Controls

	
	
	
	
	(n=32)
	(n=100)
	
	
	(n=34)
	(n=100)

	
	G32S
	Exon 2
	c.94 G > A
	0.031 (1 het)
	0
	
	C31Y
	0.029 (1 het)
	0

	
	
	
	
	
	
	
	R89C
	0.059 (2 het)
	0

	
	
	
	
	
	
	
	C96R
	0.029 (1 het)
	0

	
	
	
	
	
	
	
	C109F
	0.029 (1 het)
	0

	KCNJ11
	none
	
	H46R
	0.029 (1 het)
	0

	HNF1
	I27L
	Exon 1
	c.79 A > C
	0.469 (15 het)      0.312(10 hom) 
	0.52 (52 het)   0.23(23 hom)
	
	I27L
	0.56 (19 het) 0.264(9 hom)
	0.52 (52 het) 0.23(23 hom)

	
	R131Q
	Exon 2
	c.392 G > A
	0.031 (1 het)
	0
	
	none

	
	R203S
	Exon 3
	c.607 C >A
	0.031 (1 het)
	0
	
	

	
	S487N
	Exon 7
	c.1,460 G > A
	0.50 (16 het)  0.25 (8 hom)
	0.59 (59 het)    0.22 (22 hom)
	
	

	HNF 4
	T117I 
	Exon 4
	　
	0.031 (1 het)
	0.02 (2 het)
	
	T117I 
	0.088 (3 het)
	0.02 (2 het)

	
	
	
	
	
	
	
	
	


Het, heterozygous; Hom, homozygous. The amino acid numbers and nucleotide changes are based on the following accession numbers: NM_000207.2 and NP_000198.1 for INS; NM_000545.5 and NP_000536.5 for HNF 1a; and NM_175914.3, 000457.3 and NP_787110.2, 000448.3 for HNF 4a.
a Bold + underlining denotes diabetes-specific missense mutations (no mutation was found in control subjects) in this study.
Supplemental Figure Legends

Supplemental Figure 1.  Sequences of the mutation sites of INS and HNF1 genes.
Three missense mutations are shown; none of these missense changes were observed in healthy controls. Mutations were sequenced as G32S (c.94G>A, p.Gly 32 Ser) in the INS gene (A), and as R131Q (c.392 G>A, p.Arg 131 Gln, exon 2) and R203S (c.607 C>A, p.Agr 203 Ser, exon 3) in the HNF1a gene (B). Red arrows indicate the positions of the mutations.
Supplemental Figure 2.  Multiple alignment of the amino-acid sequences of insulin from different species showing the positions of diabetes-related mutations.
Amino acids conserved in all ten species are indicated in black boxes. The arrows indicate the positions of G32S. Asterisks indicate the positions that affect residues conserved in all seven species.
Supplemental Figure 3.  Family tree of the G32S (in INS) mutations.       Squares denote males and circles denote females. The proband with type 1B diabetes (II.1) are indicated with arrows. The allele status is indicated with the symbols NA for not available and amino acid change/N., for one mutated and one normal allele. Testing was not possible in the families of the probands with the G32S.
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B)  HNF1
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Supplemental Figure 3.
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