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Fig. S1. Data from patients with repeat expansions in two genes.
Six patients had repeat expansions in two distinct genes. Panels show reads from genes other than the predicted causative genes. Three patients (S2, S49, and S52) had reads with repeat expansions in GIPC1 in addition to causative expansions in LRP12, and three (S1, S3, and S33) had reads with repeat expansions in NOTCH2NLC in addition to causative expansions in LRP12. Numbers indicate the detection rates of reads derived from each allele.
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Fig. S2. Specific haplotypes found in LRP12 and GIPC1 alleles with expanded reads.
(A) Ten common single nucleotide variants (SNVs) detected in reads with LRP12 repeat expansions; data from 11 patients are presented. (B) Seven common SNVs found in reads with GIPC1 repeat expansions; data from 10 patients are presented.
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Fig. S3. CGG repeat lengths in normal individuals with specific LRP12 and GIPC1 haplotypes in the general population in Japan.
(A) Distribution of CGG repeat lengths in different haplotypes defined by 10 SNV sites in LRP12 in the general population. The specific haplotype with the 10 SNVs (all 1) had larger size of repeat length. (B) Distribution of CGG repeat lengths in haplotypes defined by 7 SNV sites in GIPC1 in the general population. The specific haplotype with the 7 SNVs (all 1) had larger size of repeat length.
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Fig. S4. RNA secondary structures of LRP12 and GIPC1 expansions and their flanking sequences. 
(A) Predicted secondary structures of flanking sequences in expanded and non-expanded LRP12 alleles. (B) Predicted secondary structures of flanking sequences in expanded and non-expanded GIPC1 alleles.
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Fig. S5. Flanking sequences of an LRP12 patient whose both expanded and non-expanded alleles show the same haplotype.

(A) LRP12 single nucleotide variant (SNV) data from a patient with an LRP12 expansion who was homozygous for all 10 LRP12 SNVs (see Fig. S1). (B) The expanded allele sequence showing lack of the flanking sequences (green), which were present in the non-expanded allele.
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Fig. S6. Specific haplotype and flanking sequence in the patients with amyotrophic lateral sclerosis caused by CGG repeat expansion in LRP12.

(A) Ten single-nucleotide variants (SNVs) defining the specific haplotype observed in expanded LRP12 alleles from two patients with amyotrophic lateral sclerosis (ALS), identical to that in OPDM_LRP12.
(B) Flanking sequence comparison between expanded and unexpanded alleles from the same patients. Expanded alleles lacked the alternative flanking sequences (blue) present in unexpanded alleles, consistent with OPDM_LRP12. The orange sequence indicates the consensus flanking sequence.
[image: ]

Fig. S7. Structural variations in LRP12 expanded reads in two patients.

(A) A 44-bp deletion (highlighted gray in non-expanded reads) between the dinucleotides in pink upstream of the expansion (light blue) and flanking sequences (green and red) in the transcript direction in Patient S49. (B) A 58-bp deletion (highlighted gray in non-expanded reads) between the dinucleotides in pink upstream of the expansion (light blue) and flanking sequences (green and red) in the transcript direction in Patient F5-1. The transcription start site is indicated in bold.
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Fig. S8. Structural variation in GIPC1 expanded reads and the transcription start site in G7.

(A) Sequence from patient G7, showing a duplication (black rectangle) including the expanded repeat sequence (light blue) and its 5'-upstream region (pink) in expanded GIPC1 reads. (B) Transcript analysis of data from patient G7 revealing transcription initiation from an upstream transcriptional start site (arrow) located within the duplicated region.
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Fig. S9. Structural variation in the region downstream of the repeat expansion in NOTCH2NLC. 

A patient with a 38-bp deletion (highlighted gray in non-repeat sequence) between the dinucleotides highlighted yellow downstream of the CGG repeats in NOTCH2NLC.
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Fig. S10. Intrafamilial dynamics of repeat lengths in LRP12 and GIPC1.

Pedigrees of four LRP12 families and one GIPC1 family. Numbers indicate mean repeat size. Italicized values represent methylation rates within 1 kb upstream of the transcription start site.


Table S1. Guide RNA sequences for nCATS of four causative genes.

	　
	Position (GRCh38)
	Strand
	Sequence

	LRP12-Forward
	Chr18: 104,582,979
	+
	UCUUUACCUCUUACGGCAAG

	LRP12-Reverse
	Chr18: 104,593,660
	-
	UCUGGUCCCGUAGAGUCCAC

	GIPC1-Forward
	Chr19: 14,493,014
	+
	GACGCUGUUGUCAUUACUAU

	GIPC1-Reverse
	Chr19: 14,498,910
	-
	ACAUCUAAGCUGCUCACCAU

	NOTCH2NLC-Forward
	Chr1: 149,385,226
	+
	GGAGACAUCUUGGUGCAUAC

	NOTCH2NLC-Reverse
	Chr1: 149,395,095
	-
	AAGCGCAUUUGUACAUGAGA

	RILPL1-Forward
	Chr12: 123,530,597
	+
	ACCUCAAUGAAUGUCUCUCC

	RILPL1-Reverse
	Chr12: 123,534,571
	-
	GUCUGAUGGACAAGUGGAUU



Table S2. Clinical information, average size of expanded repeats, and numbers of obtained expanded and non-expanded reads in each patient.
[image: ]-,  no data; NA, not analyzed.
Table S3. Average methylation rates in 1kb-sequence intervals around transcription start sites in expanded and non-expanded reads.
[image: ]
[bookmark: OLE_LINK1]ND, no data; NI, not identified; NS, no sequence.


Table S4. Average methylation rates in the expanded reads observed in the additional genes in six patients having repeat expansions in two distinct genes.

[image: ]
NI, not identified.
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S47 20 M 114.6 6.9 6 2 - - 0 5 - - 0 7 - - 0 27

S48 62 M 120.7 40.4 3 4 - - 0 5 - - 0 15 - - 0 6

S49 36 F 162.1 20.8 26 21 573.7 52.1 5 2 - - 0 30 - - 0 12

S50 42 M 113.2 11.8 3 6 - - 0 11 - - 0 4 - - 0 8

S51 49 M 118.6 35.9 15 20 - - 0 50 - - 0 33 - - 0 58

S52 48 M 121.5 36.4 10 13 107.0 0.0 1 31 - - 0 7 - - 0 28

S53 46 F 132.5 40.1 8 8 - - 0 26 - - 0 15 - - 0 25

G1 51 F - - 0 30 108.6 3.6 28 11 - - 0 35 - - 0 NA

G2 56 M - - 0 1 87.8 2.4 6 8 - - 0 10 - - 0 13

G3 36 M - - 0 6 120.9 6.5 6 3 - - 0 13 - - 0 10

G4 NA M - - 0 14 120.0 6.3 16 9 - - 0 17 - - 0 17

G5

asymptomatic

NA M - - 0 3 940.5 86.2 19 34 - - 0 4 - - 0 4

G6 29 M - - 0 17 172.1 7.8 9 5 - - 0 11 - - 0 45

G7 40 F - - 0 8 236.4 6.5 6 4 - - 0 12 - - 0 6

G8 42 M - - 0 9 148.6 4.0 5 11 - - 0 10 - - 0 11

G9 50 M 125.5 13.5 2 34 75.7 3.1 30 25 - - 0 36 - - 0 55

G10 46 F - - 0 26 89.2 4.5 20 19 - - 0 20 - - 0 38

N1 27 F - - 0 10 - - 0 3 290.4 159.8 5 7 - - 0 31

N2 59 M - - 0 23 - - 0 7 91.3 12.8 7 5 - - 0 24

N3 63 M - - 0 11 - - 0 3 105.7 18.2 7 6 - - 0 12

N4 69 F NA NA NA NA NA NA NA NA 92.7 4.8 7 7 NA NA NA NA

N5 45 M - - 0 35 - - 0 18 91.8 3.3 14 9 NA NA NA NA

N6 51 M - - 0 4 - - 0 16 134.6 2.4 5 7 - - 0 16

N7 53 M - - 0 44 - - 0 32 154.3 22.1 11 4 - - 0 38

N10 40 F NA NA NA NA NA NA NA NA 329.8 231.3 17 21 NA NA NA NA

Individual

Age

at onset

(y)

Sex

LRP12 GIPC1 NOTCH2NLC RILPL1

Expanded  Expanded  Expanded  Expanded 


image12.emf
-5k~-4k -4k~-3k -3k~-2k -2k~-1k -1k~TSS TSS~1k 1k~2k 2k~3k 3k~4k 4k~5k 5k~6k -5k~-4k -4k~-3k -3k~-2k -2k~-1k -1k~TSS TSS~1k 1k~2k 2k~3k 3k~4k 4k~5k 5k~6k

F1-1 1.000 0.769 0.980 0.919 0.528 0.292 0.783 0.661 0.714 0.889 0.761 0.980 0.775 0.883 0.899 0.015 0.017 0.538 0.812 0.682 1.000 0.763

F1-2 1.000 0.750 0.750 0.871 0.990 0.918 0.962 0.663 0.865 1.000 1.000 1.000 0.933 1.000 0.944 0.023 0.006 0.487 0.958 0.643 1.000 0.917

F2-1 0.875 0.813 0.907 0.936 0.106 0.067 0.643 0.665 0.643 0.750 0.750 0.889 0.731 0.976 0.972 0.006 0.011 0.610 0.840 0.765 1.000 0.682

F2-2

asymptomatic

1.000 0.600 0.833 0.915 0.969 0.972 0.921 0.704 0.762 1.000 0.690 0.986 0.776 0.900 0.935 0.037 0.023 0.543 0.806 0.653 0.941 0.759

F2-4 0.952 0.917 0.929 0.942 0.223 0.122 0.761 0.633 0.649 1.000 0.833 1.000 0.917 0.909 0.910 0.033 0.010 0.525 0.731 0.531 1.000 0.750

F3-1 1.000 0.881 1.000 0.974 0.007 0.012 0.560 0.771 0.615 1.000 0.714 1.000 0.917 0.944 0.971 0.012 0.002 0.632 0.833 0.750 1.000 0.833

F3-2 1.000 0.818 0.974 0.909 0.457 0.273 0.716 0.715 0.620 0.778 0.889 0.970 0.639 0.944 0.872 0.074 0.027 0.646 0.942 0.642 1.000 0.750

F4-1 0.944 0.667 0.778 0.903 0.570 0.454 0.804 0.798 0.854 1.000 0.786 0.933 0.833 0.917 0.959 0.000 0.003 0.661 0.910 0.667 1.000 0.875

F4-2 0.946 0.747 0.889 0.917 0.829 0.730 0.875 0.722 0.783 0.967 0.774 0.977 0.778 0.850 0.922 0.019 0.009 0.567 0.818 0.662 0.893 0.750

F5-1 0.952 0.583 0.854 0.946 0.625 0.432 0.793 0.854 0.763 0.800 1.000 1.000 0.738 0.905 0.922 0.004 0.003 0.496 0.792 0.646 0.750 0.917

F5-2

asymptomatic

1.000 0.778 0.944 0.941 0.976 0.977 0.877 0.639 0.925 1.000 0.800 1.000 0.750 1.000 1.000 0.012 0.007 0.413 0.754 0.556 1.000 0.750

F6-1 0.963 0.850 0.924 0.933 0.427 0.129 0.833 0.749 0.771 1.000 0.950 0.972 0.795 1.000 0.935 0.012 0.007 0.612 0.754 0.835 1.000 1.000

F6-2 0.870 0.746 0.965 0.937 0.316 0.217 0.666 0.745 0.715 1.000 0.794 0.982 0.632 0.843 0.910 0.018 0.009 0.564 0.694 0.785 0.800 0.800

F7-1 0.958 0.667 0.938 0.951 0.717 0.487 0.864 0.554 0.799 0.833 0.625 0.958 0.958 1.000 0.940 0.006 0.005 0.534 0.854 0.687 0.909 0.844

F7-2 1.000 0.806 0.972 0.969 0.019 0.014 0.508 0.744 0.683 0.700 0.909 0.956 0.750 0.843 0.899 0.011 0.008 0.582 0.740 0.700 1.000 0.786

F7-3

asymptomatic

1.000 0.806 1.000 0.981 0.163 0.163 0.561 0.711 0.623 0.833 0.500 1.000 0.900 1.000 0.944 0.020 0.001 0.624 0.952 0.697 0.833 0.667

F7-4

asymptomatic

1.000 0.722 0.972 0.955 0.014 0.008 0.603 0.758 0.606 0.900 0.778 1.000 0.667 1.000 0.966 0.042 0.005 0.667 0.833 0.648 1.000 0.750

F7-5 0.967 0.783 0.864 0.933 0.048 0.015 0.690 0.532 0.701 1.000 0.333 1.000 1.000 1.000 1.000 0.008 0.007 0.393 1.000 0.707 0.500 1.000

S1 1.000 1.000 0.944 0.927 0.454 0.404 0.735 0.783 0.713 1.000 1.000 1.000 0.852 0.938 0.941 0.009 0.008 0.607 0.835 0.626 1.000 0.875

S2 0.978 0.775 0.980 0.932 0.712 0.389 0.943 0.644 0.745 1.000 0.833 0.972 0.833 1.000 0.823 0.010 0.008 0.570 0.783 0.619 1.000 0.750

S3 0.867 0.767 0.833 0.840 0.623 0.442 0.915 0.633 0.815 1.000 1.000 1.000 0.521 0.850 0.879 0.065 0.021 0.573 0.875 0.718 1.000 0.833

S4 1.000 0.667 0.861 0.986 0.792 0.583 0.850 0.500 0.716 1.000 0.500 1.000 0.833 1.000 0.956 0.041 0.018 0.495 0.736 0.563 1.000 0.833

S5 1.000 0.667 0.833 0.974 0.344 0.165 0.657 0.694 0.733 1.000 0.833 1.000 0.833 0.833 0.935 0.037 0.097 0.663 0.850 0.743 1.000 0.750

S6 0.800 0.708 1.000 0.927 0.789 0.475 0.918 0.556 0.713 NI 1.000 1.000 0.917 1.000 0.904 0.015 0.002 0.506 0.889 0.658 1.000 0.700

S7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

S8 0.667 0.500 1.000 0.905 0.017 0.018 0.757 0.675 0.694 0.500 0.500 1.000 0.889 0.889 0.944 0.000 0.009 0.467 1.000 1.000 1.000 1.000

S9 1.000 0.800 0.733 0.932 0.209 0.088 0.736 0.643 0.763 1.000 0.900 1.000 0.694 1.000 0.880 0.043 0.010 0.538 0.818 0.688 0.625 0.778

S10 1.000 1.000 1.000 0.952 0.010 0.004 0.384 0.556 0.518 1.000 1.000 1.000 0.917 0.917 0.956 0.016 0.011 0.405 0.903 0.623 1.000 1.000

S11 1.000 1.000 0.917 0.975 0.017 0.000 0.644 0.688 0.493 1.000 1.000 1.000 1.000 1.000 0.909 0.000 0.000 0.642 0.900 0.706 1.000 0.500

S12 1.000 0.788 0.970 0.961 0.606 0.586 0.751 0.682 0.825 0.889 0.833 1.000 0.929 0.900 0.965 0.021 0.013 0.543 0.692 0.629 0.889 0.875

S13 1.000 1.000 0.875 0.922 0.215 0.153 0.674 0.800 0.565 0.750 1.000 0.833 1.000 1.000 0.929 0.013 0.000 0.574 0.875 0.652 1.000 0.750

S14 1.000 0.857 0.857 0.961 0.301 0.170 0.728 0.733 0.684 1.000 0.800 1.000 0.875 1.000 0.951 0.016 0.002 0.574 0.893 0.570 1.000 0.857

S15 1.000 0.639 1.000 0.942 0.011 0.008 0.566 0.700 0.754 1.000 1.000 1.000 0.639 0.833 0.973 0.031 0.002 0.567 0.933 0.662 1.000 0.333

S16 1.000 1.000 0.933 0.958 0.499 0.364 0.770 0.753 0.799 1.000 0.917 0.944 0.704 0.870 0.893 0.028 0.013 0.497 0.775 1.635 0.556 0.786

S17 1.000 0.500 0.833 0.819 0.962 0.790 0.950 0.667 0.778 1.000 1.000 1.000 0.917 0.750 0.934 0.022 0.010 0.595 0.836 0.585 1.000 1.000

S18 1.000 0.800 1.000 0.975 0.400 0.277 0.724 0.679 0.681 1.000 1.000 0.917 1.000 1.000 0.917 0.012 0.025 0.727 0.783 0.510 1.000 0.833

S19 1.000 0.667 1.000 0.962 0.824 0.690 0.906 0.688 0.875 1.000 0.875 0.917 1.000 1.000 0.916 0.020 0.003 0.531 0.850 0.552 0.500 1.000

S20 1.000 0.750 1.000 0.972 0.468 0.486 0.818 0.729 0.636 1.000 0.500 1.000 1.000 1.000 0.909 0.016 0.000 0.425 1.000 0.764 1.000 1.000

S21 0.933 0.867 1.000 0.971 0.174 0.147 0.825 0.681 0.758 0.750 0.750 1.000 1.000 1.000 0.877 0.015 0.000 0.656 0.833 0.667 1.000 1.000

S22 0.667 0.875 1.000 0.958 0.709 0.645 0.905 0.833 0.825 1.000 1.000 1.000 1.000 1.000 1.000 0.080 0.000 0.433 0.750 0.600 1.000 0.500

S23 0.958 0.889 0.944 0.970 0.007 0.006 0.532 0.828 0.681 1.000 0.850 0.896 0.833 0.898 0.955 0.081 0.013 0.523 0.846 0.605 0.875 0.750

S24 1.000 0.762 1.000 0.943 0.512 0.452 0.851 0.708 0.831 1.000 1.000 0.958 0.815 1.000 0.943 0.028 0.004 0.489 0.917 0.674 0.875 0.850

S25 0.970 0.778 0.917 0.921 0.580 0.170 0.797 0.661 0.786 1.000 0.800 1.000 0.617 0.700 0.892 0.057 0.028 0.603 0.630 0.586 0.889 0.875

S26 0.972 0.875 0.974 0.965 0.239 0.103 0.666 0.705 0.641 0.875 0.700 1.000 0.869 1.000 0.929 0.024 0.013 0.547 0.920 0.661 0.909 1.000

S27 0.917 0.792 1.000 0.929 0.783 0.098 0.861 0.750 0.661 0.667 0.500 NS NS NS NS NS NS NS NS NS NS NS

S28 0.974 0.794 0.900 0.921 0.355 0.258 0.535 0.653 0.735 0.846 0.731 1.000 0.817 0.950 0.947 0.011 0.005 0.562 0.908 0.606 1.000 0.714

S29 0.978 0.833 0.944 0.942 0.225 0.143 0.640 0.681 0.619 0.778 0.950 0.976 0.900 0.920 0.933 0.011 0.009 0.574 0.860 0.683 0.926 0.800

S30 1.000 0.756 0.981 0.954 0.419 0.335 0.748 0.633 0.691 0.842 0.804 0.983 0.944 0.970 0.954 0.010 0.002 0.423 0.936 0.552 0.900 0.938

S31 1.000 0.740 1.000 0.949 0.069 0.024 0.597 0.699 0.566 0.850 0.636 0.950 0.690 0.898 0.904 0.073 0.018 0.583 0.824 0.654 0.818 0.750

S32 0.982 0.908 0.925 0.910 0.112 0.092 0.583 0.714 0.730 0.944 0.844 0.930 0.800 0.947 0.959 0.023 0.011 0.638 0.827 0.775 0.938 0.861

S33 1.000 0.722 0.889 0.929 0.225 0.152 0.735 0.780 0.836 0.833 0.571 1.000 0.867 1.000 0.919 0.012 0.005 0.535 0.955 0.735 0.875 0.900

S34 1.000 1.000 1.000 0.912 0.005 0.004 0.446 0.657 0.582 1.000 0.667 0.857 0.833 0.952 0.930 0.043 0.018 0.557 0.854 0.645 1.000 0.857

S35 1.000 0.889 0.881 0.836 0.138 0.104 0.600 0.679 0.624 0.833 0.700 0.939 0.700 0.806 0.925 0.086 0.029 0.571 0.743 0.680 0.800 0.450

S36 1.000 0.571 0.889 0.900 0.700 0.370 0.830 0.750 0.811 1.000 0.857 1.000 0.667 0.929 0.950 0.014 0.004 0.609 0.725 0.714 1.000 0.917

S37 1.000 0.778 0.917 0.937 0.667 0.493 0.617 0.600 0.822 0.750 0.750 0.967 0.767 0.907 0.884 0.031 0.009 0.617 0.806 0.653 1.000 0.909

S38 0.967 0.576 0.955 0.976 0.502 0.401 0.811 0.638 0.687 1.000 0.667 0.952 0.952 0.875 0.861 0.006 0.004 0.571 0.850 0.596 0.857 1.000

S39 1.000 0.881 1.000 0.954 0.458 0.329 0.681 0.697 0.707 1.000 0.867 1.000 0.885 0.944 0.947 0.024 0.004 0.532 0.907 0.599 1.000 0.867

S40 1.000 0.815 0.954 0.934 0.263 0.226 0.639 0.632 0.728 0.923 0.933 0.955 0.870 0.886 0.940 0.022 0.003 0.547 0.936 0.674 0.938 0.882

S41 0.981 0.917 0.877 0.936 0.458 0.294 0.748 0.649 0.700 1.000 0.912 1.000 0.917 1.000 0.964 0.037 0.072 0.409 0.837 0.561 1.000 0.909

S42 1.000 0.833 1.000 0.928 0.180 0.136 0.581 0.806 0.630 0.667 0.500 0.944 0.750 0.917 0.930 0.010 0.003 0.525 0.947 0.651 1.000 0.909

S43 1.000 0.708 0.929 0.954 0.164 0.122 0.672 0.693 0.726 1.000 0.750 1.000 0.667 1.000 0.926 0.000 0.000 0.343 0.917 0.593 1.000 0.667

S44 1.000 0.771 0.944 0.984 0.125 0.109 0.565 0.583 0.689 0.714 0.929 1.000 0.704 0.771 0.914 0.037 0.004 0.492 0.748 0.776 0.846 0.667

S45 0.963 0.583 1.000 0.945 0.467 0.324 0.714 0.589 0.700 0.833 0.750 1.000 0.867 0.667 0.944 0.024 0.007 0.468 0.917 0.647 1.000 1.000

S46 0.970 0.889 0.847 0.926 0.626 0.336 0.802 0.674 0.682 1.000 0.900 1.000 0.875 0.952 0.952 0.006 0.003 0.510 0.950 0.720 1.000 0.875

S47 1.000 0.733 1.000 0.920 0.331 0.138 0.519 0.694 0.667 0.750 1.000 1.000 0.833 1.000 0.861 0.015 0.018 0.695 0.583 0.561 1.000 1.000

S48 1.000 0.889 1.000 0.970 0.014 0.003 0.596 1.000 0.700 NI 1.000 1.000 0.750 0.792 0.929 0.000 0.003 0.545 0.875 0.692 1.000 0.375

S49 0.981 0.675 0.939 0.936 0.580 0.357 0.773 0.603 0.714 0.941 0.725 1.000 0.867 1.000 0.928 0.009 0.012 0.498 0.733 0.673 1.000 0.800

S50 1.000 0.833 1.000 0.963 0.019 0.004 0.605 0.633 0.750 1.000 1.000 1.000 0.806 1.000 0.935 0.012 0.011 0.424 0.917 0.657 1.000 0.700

S51 0.972 0.893 0.967 0.932 0.208 0.162 0.542 0.614 0.703 1.000 0.714 0.980 0.877 0.971 0.942 0.021 0.011 0.576 0.839 0.634 0.846 0.684

S52 1.000 0.850 1.000 0.962 0.408 0.336 0.749 0.747 0.798 1.000 0.500 0.963 0.817 0.800 0.967 0.025 0.010 0.541 0.930 0.589 1.000 0.611

S53 0.857 0.762 1.000 0.901 0.035 0.006 0.602 0.710 0.566 0.833 0.688 0.917 0.708 0.896 0.948 0.014 0.011 0.512 0.813 0.621 1.000 0.750

G1 0.923 0.741 0.150 0.048 0.690 0.929 0.838 1.282 0.128 0.031 0.812 0.954

G2 ND ND ND ND ND ND ND ND ND ND ND ND

G3 0.892 0.658 0.319 0.092 0.727 0.815 0.705 0.917 0.212 0.031 0.583 0.923

G4 0.902 0.794 0.159 0.051 0.846 0.893 0.960 0.905 0.178 0.040 0.892 0.841

G5

asymptomatic

0.925 0.722 0.842 0.848 0.831 0.798 0.925 0.808 0.174 0.132 0.952 0.982

G6 0.917 0.732 0.237 0.112 0.673 0.917 0.931 0.444 0.116 0.043 0.762 0.951

G7 0.950 0.591 0.405 0.405 0.824 0.955 0.930 0.927 0.152 0.051 0.921 0.933

G8 0.982 0.701 0.329 0.182 0.703 0.928 0.852 0.721 0.159 0.057 0.826 0.933

G9 0.905 0.697 0.143 0.060 0.738 0.934 0.894 0.738 0.163 0.059 0.748 0.931

G10 0.963 0.649 0.170 0.075 0.752 0.956 0.910 0.716 0.181 0.051 0.782 0.937

N1 1.000 1.000 0.926 1.000 0.407 0.222 0.568 1.000 0.667 0.833 1.000 0.917 0.889 1.000 0.097 0.004 0.373 0.986 0.771 1.000

N2 1.000 0.958 0.967 1.000 0.137 0.004 0.281 0.909 0.611 1.000 1.000 0.633 0.833 0.889 0.087 0.003 0.365 0.975 0.792 1.000

N3 1.000 1.000 0.796 0.720 0.085 0.002 0.317 0.956 0.786 1.000 1.000 0.967 0.917 0.933 0.124 0.006 0.387 0.986 0.833 1.000

N4 1.000 0.958 0.941 0.925 0.113 0.004 0.459 0.949 0.817 1.000 0.950 0.960 0.805 1.000 0.085 0.005 0.248 0.943 0.524 0.917

N5 0.985 0.921 0.929 0.892 0.121 0.002 0.337 0.915 0.792 1.000 0.933 0.877 0.875 0.690 0.119 0.008 0.349 0.836 0.677 1.000

N6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

N7 0.982 0.911 0.901 0.932 0.726 0.664 0.847 0.993 0.909 1.000 0.888 0.850 0.832 1.000 0.074 0.000 0.302 0.984 0.750 1.000

N10 0.983 0.834 0.838 0.883 0.162 0.004 0.282 0.985 0.781 1.000 0.940 0.971 1.309 0.894 0.104 0.003 0.365 0.980 0.802 1.000



Individual

Expanded allele Non-expanded allele


image13.emf
-5k~-4k -4k~-3k -3k~-2k -2K~-1K -1k~TSS TSS~1k 1k~2k 2k~3k 3k~4k 4k~5k

S02 NI 1.000 0.103 0.000 0.500 1.000

S49 0.928 0.768 0.854 0.717 0.820 0.931

S52 0.750 0.375 0.250 0.037 1.000 1.000

S01 NI NI 0.000 1.000 1.000 0.088 0.011 0.462 1.000 1.000

S03 1.000 0.667 1.000 1.000 1.000 0.115 0.048 0.400 1.000 1.000

S33 0.938 0.893 0.852 0.820 0.081 0.004 0.345 0.980 0.583 0.625

NOTCH2NLC

Causative gene Individual

Expanded allele



GIPC1


