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Supplementary Table 1. Primers used in Sanger sequencing to validate the results of exome sequencing
	Primer symbol
	Sequence (5'->3')

	ABCA9-AS1-forward
	AAAGACGTTTCATGCCTACCT

	ABCA9-AS1-reverse
	TCAAAGTGCTTCTCAAGGTCC

	CCNYL2-forward
	TGGGATTGCTTATTTGCT

	CCNYL2-reverse
	GAGCCTCTGATGGGTTTT

	CNN2-forward
	CCCCTCTTCTCTCCACCATG

	CNN2-reverse
	GGGCAGTACTTGGGGTCATA

	FAM182A-forward
	GGAGGAGGAGGAACACGAAG

	FAM182A-reverse
	GGATACACGGCTATGGAGGA

	LINC00273-forward
	CACAAGCCACCATCCACCTC

	LINC00273-reverse
	CGACCTCAGCCACAAACCC

	MUC3A-forward
	GGACCATTTTATCTTCCACACCT

	MUC3A-reverse
	GAAGAGGTGGGTGGGAGAG

	MUC6-I-forward
	CACTCAAACAAGAACGACTACTGA

	MUC6-I-reverse
	GTGAATGTAGCGAGGTAGGTG

	MUC6-II-forward
	TGAGACCACACTTCCCACTC

	MUC6-II-reverse
	GGTAGGGGTGATGACTGTGT

	MUC16-I-forward
	GCTTCATCTGCCCTCCCTAG

	MUC16-I-reverse
	GAGGAAGAGACTCCAACCACA

	MUC16-II-forward
	GTCTTTCCCCAATCTTGCCC

	MUC16-II-reverse
	CAGCAAGGAGGAAGAGACTC

	MST1P2-forward
	GGCCACTGGGCATAGATAAG

	MST1P2-reverse
	GATCAACTTGGGCTGAGGTC

	NCF1-forward
	GGGGCGATCAATCCAGAGAA

	NCF1-reverse
	GACAGCGGGAGATCTTGGT

	POLG-forward
	CCTGCTCTGGAGGAAGGTG

	POLG-reverse
	CTCCTTGCCCGAAGATTTG

	WT1-forward
	CTGTGCCCTGCCTGTGAG

	WT1-reverse
	AGTGAACTGGCCGGAAAAGT

	ZNF717-forward
	TGCCAGAACATGCTTTTCCC

	ZNF717-reverse
	GCCTCCGTGTTGAAGGTTTT


Supplementary Table 2. Exome sequencing data quality statistics of both samples
	Exome Capture Statistics
	Affected twin
	Healthy twin

	Total effect ive data yield(Gb)
	12.29
	12.58

	Total reads number (M)
	81.96
	83.85

	Reads mapping rate  
	99.88%
	99.83%

	Properly paired mapping reads rate 
	99.54%
	99.28%

	No-mismatch mapping reads rate: 
	70.80%
	69.04%

	Mismatch alignment bases rate: 
	0.50%
	0.56%

	Capture efficiency rate on target regions  
	82.63%
	81.19%

	Capture efficiency rate on or near +-150 target regions  
	84.65%
	83.76%

	Capture efficiency rate on or near +-500 target regions  
	85.40%
	84.61%

	Mean coverage sequencing depth on official target 
	160.38
	160.57

	Fraction of official target covered 
	99.92%
	99.92%

	Fraction of official target covered with at least 4× 
	99.84%
	99.83%

	Fraction of official target covered with at least 10× 
	99.55%
	99.55%

	Fraction of official target covered with at least 20×  
	98.72%
	98.68%

	PCR duplication rate
	8.23%
	7.86%


Supplementary Table 3. Summary of single nucleotide variants (SNVs) in the exome capture sample
	Categories
	Affected twin
	Healthy twin

	Total SNPs number
	97692
	99249

	dbSNP
	90594 (92.73%)
	92013 (92.71%)

	1000G
	95690 (97.95%)
	97216 (97.95%)

	UTR3
	3223
	3330

	UTR5
	2227
	2241

	UTR5; UTR3
	6
	7

	downstream 
	590
	614

	exonic
	22354
	22345

	exonic;splicing
	9
	8

	intergenic
	4428
	4466

	intronic
	58593
	59853

	ncRNA_exonic (1)
	1742
	1726

	ncRNA_intronic
	2998
	3056

	ncRNA_splicing
	11
	9

	nonsynonymous SNV
	10458
	10448

	splicing (2)
	76
	76

	stopgain
	79
	80

	stoploss
	9
	9

	synonymous SNV
	11379
	11391

	unknown (3)
	438
	425

	upstream 
	1344
	1426

	upstream;downstream (4)
	91
	92


(1) ncRNA means variant overlaps a transcript without coding annotation in the gene definition. 
(2) Splicing means variant is within 2-bp of a splicing junction. 
(3) Unknown means that the gene structure is not correctly annotated (complete open reading frame information is not available). 
(4) Upstream and downstream mean overlaps +/-1kb region up of transcription start and end site.
Supplementary Table 4. Summary of insertions and deletions (InDels) in the exome capture sample

	Categories
	Affected twin

	Healthy twin

	Total SNPs number
	15678
	15976

	dbSNP
	9839(62.76%)
	10057(62.95%)

	1000G
	14505(92.52%)
	14812(92.71%)

	UTR3
	662
	673

	UTR5
	335
	354

	UTR5;UTR3
	1
	1

	downstream
	88
	97

	exonic
	679
	659

	exonic;splicing
	2
	2

	frameshift deletion
	114
	110

	frameshift insertion
	100
	98

	intergenic
	662
	667

	intronic
	12098
	12346

	ncRNA_exonic (1)
	209
	198

	ncRNA_intronic
	598
	628

	ncRNA_splicing
	1
	1

	nonframeshift deletion
	205
	195

	nonframeshift insertion
	160
	159

	splicing (2)
	78
	79

	stopgain
	6
	7

	stoploss
	1
	1

	unknown (3)
	95
	91

	upstream
	250
	254

	upstream;downstream (4)
	15
	17


(1) ncRNA means variant overlaps a transcript without coding annotation in the gene definition. 
(2) Splicing means variant is within 2-bp of a splicing junction. 
(3) Unknown means that the gene structure is not correctly annotated (complete complete open reading frame information is not available). 
(4) Upstream and downstream mean overlaps +/-1kb region up of transcription start and end site.
Supplementary Table 5. Variations specific to the affected twin after filtering
	No.
	CHR
	POS
	REF
	ALT
	ALfreq
	GenerefGene

	1
	chr1
	16973155
	C
	G
	0.064
	MST1P2

	2
	chr3
	75788211
	C
	T
	0.105263158
	ZNF717

	3
	chr3
	75788200
	G
	A
	0.145833333
	ZNF717

	4
	chr7
	74193617
	G
	A
	0.131147541
	NCF1

	5
	chr7
	100550290
	AC
	A
	0.090361446
	MUC3A

	6
	chr7
	100550287
	AGG
	A
	0.093567251
	MUC3A

	7
	chr7
	100550281
	C
	CTCA
	0.110465116
	MUC3A

	8
	chr7
	100550389
	A
	G
	0.117154812
	MUC3A

	9
	chr7
	100550395
	A
	G
	0.109243697
	MUC3A

	10
	chr7
	100550399
	G
	C
	0.076923077
	MUC3A

	11
	chr7
	100550471
	T
	C
	0.075862069
	MUC3A

	12
	chr7
	100550359
	C
	G
	0.072580645
	MUC3A

	13
	chr7
	100550351
	C
	T
	0.082644628
	MUC3A

	14
	chr7
	100550384
	C
	T
	0.099585062
	MUC3A

	15
	chr10
	42928737
	T
	A
	0.10625
	CCNYL2

	16
	chr10
	42928764
	A
	G
	0.14556962
	CCNYL2

	17
	chr10
	42928729
	T
	C
	0.092105263
	CCNYL2

	18
	chr10
	42928759
	G
	T
	0.139240506
	CCNYL2

	19
	chr11
	640017
	CCCCTGCGGCCCCGACTGTGCGCCCCCCGCGCCCGGCCTTCCCCGGGGT
	C
	0.714285714
	DRD4

	20
	chr11
	1017939
	G
	C
	0.106382979
	MUC6

	21
	chr11
	1018408
	G
	T
	0.068181818
	MUC6

	22
	chr11
	1017933
	A
	G
	0.088082902
	MUC6

	23
	chr11
	32456490
	C
	CGGCGGCGGGGGT
	0.148148148
	WT1

	24
	chr13
	21729289
	T
	TCAGTTTTCTTTGTTGCTGACATCTCGGATGTTCTGTCCATGTTTAAGGAACCTTTTACTGGGTGGCA
	0.357615894
	SKA3

	25
	chr13
	21746644
	C
	CGCTTTCCTCTCCGTCCAGCGCTCACTGCAGCCGGGCCGTCTCGCAGTCCAGCG
	0.131578947
	SKA3

	26
	chr13
	79176323
	GGCCGCCGCCCGGGCC
	G
	1
	POU4F1

	27
	chr15
	89876827
	TTGC
	T
	0.158730159
	POLG

	28
	chr16
	33961323
	G
	A
	0.118421053
	LINC00273

	29
	chr16
	33961339
	G
	T
	0.092105263
	LINC00273

	30
	chr16
	33961350
	G
	T
	0.109589041
	LINC00273

	31
	chr16
	33961358
	G
	A
	0.109589041
	LINC00273

	32
	chr16
	33961378
	C
	T
	0.0875
	LINC00273

	33
	chr17
	67008431
	T
	C
	0.428571429
	ABCA9-AS1

	34
	chr19
	4511539
	CTTGGCCACATTCGCAGCACCGGTCACCCCACTGCACACAGCATCCTTGGTACCAGTTAACACAGTCTTGGTGGTGTCCATGCCGGTCTGGACAGTCCCTTTGGCCAACTTCACAGCCCCTGTGAGCCCAGTGGACACAGCATCTTTAGTGCCAGTCAGGACAGACTTTGTAGTGTCCAGGCCCCCTTGGATGGCCCCT
	C
	0.365638767
	PLIN4

	35
	chr19
	8999468
	C
	G
	0.094117647
	MUC16

	36
	chr19
	8999498
	G
	T
	0.091428571
	MUC16

	37
	chr19
	8999509
	C
	T
	0.089285714
	MUC16

	38
	chr19
	8999514
	C
	T
	0.09202454
	MUC16

	39
	chr19
	8999520
	G
	A
	0.083333333
	MUC16

	40
	chr19
	8999521
	T
	G
	0.070967742
	MUC16

	41
	chr19
	9002623
	C
	T
	0.068965517
	MUC16

	42
	chr19
	8999421
	G
	C
	0.114503817
	MUC16

	43
	chr19
	1037640
	C
	T
	0.333333333
	CNN2

	44
	chr20
	23066788
	GAGC
	G
	0.129032258
	CD93

	45
	chr20
	26061945
	A
	G
	0.4
	FAM182A

	46
	chr20
	26061948
	G
	T
	0.4
	FAM182A


Supplementary Table 6. Data generated by MeDIP-seq
	Sample 
	Total number of reads 
	Total mapped reads 
	Percentage of mapped reads in total reads 
	Total unique mapped reads 
	Percentage of unique mapped reads (%) 

	Affected twin-IP 
	32,873,848 
	25,845,775 
	78.62 
	22,373,069 
	68.06 

	Healthy twin-IP 
	40,478,628 
	31,949,568 
	78.93 
	27,936,868 
	69.01 

	Affected twin-Input 
	25,749,100 
	19,731,647 
	76.63 
	18,711,086 
	72.67 


Supplementary Table 7. Information on the detected peaks
	Sample 
	Total number of peaks 
	Peak mean length 
	Peak total length 
	Peak covered size in genome(%) 

	Affected twin 
	51,647 
	1285.62 
	66,398,296 
	2.14 

	Healthy twin 
	11,154 
	999.89 
	11,152,816 
	0.36 
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Supplementary Figure 1. Read distribution in various chromosomes of the patient and the twin brother. The distribution of reads in various chromosomes is shown in red for each sample. MeDIP-seq reads were plotted in 10-kb windows along the chromosome.
[image: image2.png]- afcettin
— Healty
o

=

(qyspeaiuidep pezijew.oN

Intragenic: Downstreamzk.

Upstreamak




Supplementary Figure 2. Distribution of MeDIP-seq reads in different genomic regions. A. The majority of reads were located in intronic regions. The x-axis shows different genic regions. The y-axis is the percentage of reads in a specific gene element. B. The DNA methylation level was lowest around the transcription start site (TSS). The gene was divided into three regions: a 2-kb region upstream of the (TSS), the region from the TSS to the transcription termination site (TTS), and a 2-kb region downstream of the TTS.
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Supplementary Figure 3. Distribution of methylation peaks in different genomic regions. The x-axis shows various genomic regions. The y-axis indicates the number of peaks.
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Supplementary Figure 4. Distribution of differentially methylated genes in different genomic regions. The x-axis shows various gene regions. The y-axis is the number of differentially methylated genes.
