Comprehensive multi-omics analysis of monozygotic twin discordant for double outlet right ventricle
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Additional file 1: Figure S1. Cardiovascular phenotype of newborn-twin upon autopsy
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Note: Right ventricle view of the ventricular septal in affected twin (twin A, Panel A), showing that both the aorta and the pulmonary artery originated from the right ventricle, with the ventricular septal defect located below the pulmonary valve and the tricuspid valve leaflets appearing large and thickened. Left side view of the heart in twin A (Panel C) showing that the aortic arch was interrupted after branching of the three brachiocephalic arteries, and was connected with the descending aorta by a fibrous band-like structure. Ventral view of the heart in twin A (Panel E) showing that the whole heart was enlarged, and that the right atrial appendage was more pronounced. Corresponding cardiovascular structures in the unaffected twin (twin B, panels B,D, and F) were normal.

(AAO, ascending aorta; AO, aorta; DAO, descending aorta; IVS, inter ventricular septum; LSA, left subclavian artery; LV, left ventricle; MPA, main pulmonary artery; RAA, right atrial appendage; RVAW, right ventricular anterior wall; RV, right ventricle; RVOT, right ventricular outflow tract; TV, tricuspid valve; and VSD, ventricular septal defect)

Additional file 2: Table S1. The character of twins through ultrasound examination 

	
	Twin A
	Twin B

	Femur length
	6.4cm
	5.6cm

	Biparietal diameter
	8.8cm
	7.1cm

	Abdomen circumference
	29.2cm
	22.3cm

	Estimated fetal weight
	2400g
	1250g

	Bladder filling
	normal
	normal

	Amniotic fluid volume
	normal
	normal

	Diastolic umbilical artery
	normal
	Persistent absent or reversed flow

	Fetal echocardiography
	DORV, aortic stenosis, severe tricuspid regurgitation, and right atrial enlargement
	mild hydropericardium


Note: Growth discordance of the two fetuses was found by the ultrasound examination. One was the larger (twin A), and the other one was the smaller (twin B).

Additional file 3: Method for Identification of twins’ zygosity

Genomic DNA was extracted from 20 mg tissues of skeletal muscle from each twin using a commercially available kit (Qiagen, Cat.No.,51306, USA) and processed according to the manufacturer’s instructions.

DNA was routinely diluted 1:50 with double-distilled water, and 1 μL was employed to PCR amplification using the AmpFlSTR Identifiler (Applied Biosystems) and STR kit (STR IdentifilerlM, ABI, USA). The STR kit enables the amplification of 20 STRs: D19S433, D21S11, D8S1179, D7S820, CSF1PO, D3S1358, TH01, D13S317, D16S539, D2S1338, D12S391, vWA, TPOX, D18S51, D5S818, FGA, D6S1043, Penta D, AMEL, Penta E.

PCR products were analyzed using an ABI Prism 310TM automated sequencer system. The products from the Powerplex ES PCR were handled the same way with the internal lane standard 600 (ILS600, Promega). Allele assignment was performed by comparison with available ladders, and determination of fragment sizes was done using the Gene scan software (Applied Biosystems, GeneMapper ID v3.2). All STR consistent was identified as monozygosity through forensic approach. 

STR for DNA microsatellite analysis of the twins

	Gene marker


	Twin A
	
	Twin B

	D19S433
	14
	
	
	14
	

	D5S818
	10
	11
	
	10
	11

	D21S11
	29
	30
	
	29
	30

	D18S51
	16
	
	
	16
	

	D6S1043
	11
	20
	
	11
	20

	D3S1358
	15
	16
	
	15
	16

	D13S317
	10
	11
	
	10
	11

	D7S820
	12
	
	
	12
	

	D16S539
	10
	12
	
	10
	12

	CSF1PO
	12
	
	
	12
	

	Penta D
	10
	12
	
	10
	12

	AMEL
	X
	
	
	X
	

	vWA
	17
	19
	
	17
	19

	D8S1179
	10
	15
	
	10
	15

	TPOX
	8
	
	
	8
	

	Penta E
	15
	18
	
	15
	18

	TH01
	7
	9
	
	7
	9

	D12S391
	19
	20
	
	19
	20

	D2S1338
	24
	25
	
	24
	25

	FGA
	22
	23
	
	22
	23


Additional file 4: Table S2. The statistical results of WGS data output

On average, sequencing resulted in more than 125 gigabases (Gb) of gross mapping yield and 113 Gb of both mates mapped yield per sample. The average fully called gemome and exome fraction were 96.5% and 96.7%, respectively. The average genome and exome fraction where weight Sum Sequence Coverage >= 20x were 92.3% and 86.5%, respectively. The statistical results of WGS data output was shown as follows. 
	
	
	Couns_case
	Couns_control

	Miscellaneous 
	Gender 
	FEMALE 
	FEMALE 

	Genome coverage 
	Fully called genome fraction 
	0.964896527 
	0.964436392 

	Genome coverage 
	Partially called genome fraction 
	0.000362579 
	0.000376079 

	Genome coverage 
	No-called called genome fraction 
	0.034740894 
	0.035187529 

	Exome coverage 
	Fully called exome fraction 
	0.970713732 
	0.967046738 

	Exome coverage 
	Partially called exome fraction 
	0.000196768 
	0.000198424 

	Exome coverage 
	No-called called exome fraction 
	0.029089501 
	0.032754838 

	Genome coverage 
	Gross mapping yield (Gb) 
	123.3544578 
	126.9499553 

	Genome coverage 
	Both mates mapped yield (Gb) 
	111.8611581 
	115.6700723 

	Genome coverage 
	100k normalized coverage variability 
	0.0200219 
	0.0274302 

	Genome coverage 
	Genome fraction where weightSumSequenceCoverage >= 5x 
	0.995384253 
	0.995295397 

	Genome coverage 
	Genome fraction where weightSumSequenceCoverage >= 10x 
	0.986471513 
	0.985457748 

	Genome coverage 
	Genome fraction where weightSumSequenceCoverage >= 20x 
	0.927181739 
	0.920437572 

	Genome coverage 
	Genome fraction where weightSumSequenceCoverage >= 30x 
	0.777176408 
	0.771209414 

	Genome coverage 
	Genome fraction where weightSumSequenceCoverage >= 40x 
	0.517069174 
	0.539232112 

	Exome coverage 
	Exome fraction where weightSumSequenceCoverage >= 5x 
	0.99537269 
	0.994365769 

	Exome coverage 
	Exome fraction where weightSumSequenceCoverage >= 10x 
	0.981541251 
	0.976003322 

	Exome coverage 
	Exome fraction where weightSumSequenceCoverage >= 20x 
	0.87837305 
	0.850712201 

	Exome coverage 
	Exome fraction where weightSumSequenceCoverage >= 30x 
	0.631649367 
	0.595040188 

	Exome coverage 
	Exome fraction where weightSumSequenceCoverage >= 40x 
	0.321453669 
	0.310593027 

	Library 
	Mate distribution mean 
	429 
	449 

	Library 
	Mate distribution range (.95 confidence interval) min 
	231 
	239 

	Library 
	Mate distribution range (.95 confidence interval) max 
	657 
	668 

	Genome variations 
	SNP total count 
	3342387 
	3349978 

	Genome variations 
	Homozygous SNP count 
	1343900 
	1342341 

	Genome variations 
	Heterozygous SNP count 
	1872109 
	1878699 

	Genome variations 
	SNP novel fraction 
	0.018835341 
	0.020914167 

	Genome variations 
	Homozygous SNP novel fraction 
	0.000761961 
	0.000862672 

	Genome variations 
	Heterozygous SNP novel fraction 
	0.030985375 
	0.034486631 

	Genome variations 
	SNP heterozygous/homozygous ratio 
	1.393041893 
	1.399569111 

	Genome variations 
	SNP transitions/transversions ratio 
	2.12983 
	2.12621 

	Genome variations 
	INS total count 
	211397 
	217764 

	Genome variations 
	INS novel fraction 
	0.137130612 
	0.146548557 

	Genome variations 
	INS heterozygous/homozygous ratio 
	1.688129351 
	1.749481715 

	Genome variations 
	DEL total count 
	203629 
	208151 

	Genome variations 
	DEL novel fraction 
	0.054893949 
	0.056761678 

	Genome variations 
	DEL heterozygous/homozygous ratio 
	1.784138456 
	1.7930406 

	Genome variations 
	SUB total count 
	78444 
	81201 

	Genome variations 
	SUB novel fraction 
	0.27776503 
	0.299589907 

	Genome variations 
	SUB heterozygous/homozygous ratio 
	2.174230188 
	2.267518211 

	Exome variations 
	SNP total count 
	20451 
	20221 

	Exome variations 
	Homozygous SNP count 
	7912 
	7746 

	Exome variations 
	Heterozygous SNP count 
	11331 
	11204 

	Exome variations 
	SNP novel fraction 
	0.020427112 
	0.022985665 

	Exome variations 
	Homozygous SNP novel fraction 
	0.002275025 
	0.002065582 

	Exome variations 
	Heterozygous SNP novel fraction 
	0.033183302 
	0.038111389 

	Exome variations 
	SNP heterozygous/homozygous ratio 
	1.432128413 
	1.446423961 

	Exome variations 
	SNP transitions/transversions ratio 
	3.21125 
	3.16111 

	Exome variations 
	INS total count 
	201 
	193 

	Exome variations 
	INS novel fraction 
	0.17535545 
	0.175879397 

	Exome variations 
	INS heterozygous/homozygous ratio 
	1.125 
	1.051948052 

	Exome variations 
	DEL total count 
	176 
	156 

	Exome variations 
	DEL novel fraction 
	0.210227273 
	0.147435897 

	Exome variations 
	DEL heterozygous/homozygous ratio 
	1.826923077 
	1.853658537 

	Exome variations 
	SUB total count 
	312 
	324 

	Exome variations 
	SUB novel fraction 
	0.293929712 
	0.292307692 

	Exome variations 
	SUB heterozygous/homozygous ratio 
	3.581818182 
	3.8 

	Functional impact 
	Synonymous SNP loci 
	10020 
	9867 

	Functional impact 
	Non-synonymous SNP loci 
	9158 
	9094 

	Functional impact 
	Missense SNP loci 
	9057 
	8995 

	Functional impact 
	Nonsense SNP loci 
	69 
	68 

	Functional impact 
	Nonstop SNP loci 
	10 
	10 

	Functional impact 
	Misstart SNP loci 
	22 
	21 

	Functional impact 
	Disrupt SNP loci 
	73 
	76 

	Functional impact 
	Frame-shifting INS loci 
	63 
	59 

	Functional impact 
	Frame-shifting DEL loci 
	42 
	39 

	Functional impact 
	Frame-shifting SUB loci 
	10 
	11 

	Functional impact 
	Frame-preserving INS loci 
	138 
	135 

	Functional impact 
	Frame-preserving DEL loci 
	136 
	116 

	Functional impact 
	Frame-preserving SUB loci 
	304 
	318 

	CNV 
	Total CNV segment count 
	243 
	251 

	CNV 
	Total number of bases in CNV segments 
	5362831 
	5376831 

	CNV 
	Fraction of novel CNV (by segment count) 
	0.0453 
	0.0518 

	CNV 
	Fraction of novel CNV (by base count) 
	0.0522 
	0.0636 

	SV 
	Total junction count 
	692 
	719 

	MEI 
	Mobile element insertion count 
	13006 
	47782 

	MEI 
	Fraction of novel MEI 
	0.924573274 
	0.979050689 


Additional file 5: The data analysis process of WGBS

Raw sequencing data was first processed by the Illumina base-calling pipeline. After removing low-quality reads, Bisulfite sequence mapping program (BSMAP) [1] was used for sequence alignment to the UCSC human reference genome (hg19, ftp://hgdownload.cse.ucsc.edu/goldenPath/hg19/) as well as ascertainment bases calculation. 
  For methylcytosines (mC) identification, a significance threshold (99% confidence) was used to identify the presence of an mC based on the binomial probability distribution, read depth and the estimated error rate HYPERLINK \l "_ENREF_5" \o "Xiang, 2010 #1191" 

 ADDIN EN.CITE 

1

. Estimated error rate was calculated as, where [image: image3.png]


 and [image: image5.png]


 refer to the total sequenced depth of ascertainment methylated cytosines in the CHG and CHH contexts respectively, and [image: image7.png]


refers to the total sequenced depth at cytosine positions in CHG and CHH contexts. Global methylation level of sample was defined as the percentage of number of identified mC in total number of cytosines. Methylation level of a specific region was calculated as the proportion of sequenced depth of each ascertainment methylated CpG cytosine in the region to the total sequenced depth covering all CpG cytosines in region. Wilcoxon signed rank test was used to test for significance of methylation level difference between twins in different tissues, during which methylation level difference was observed and tested in different genomic elements. 

For differential methylated regions (DMRs) identification, only CpG cytosines with a per-strand depth of more than 4 were used. Briefly, DMRs were identified containing at least 5 CpG sites, with each site <50bp of distance. Each DMR was >300bp of distance and with Fisher Exact Test P-value<0.005. DMRs with methylation level difference >0.2 and only significantly differential in conus arteriosus between twins, which were not significantly differential in skeletal muscle were used for further pathway analysis.

On average, sequencing resulted in approximately 148 million raw reads per sample. The average PE mapped rate, whole-genome depth, CG depth and coverage of each sample were approximately above 85.84%, 41.87 X, 21.08 X and 98.69%, respectively. The bisulfite conversation was efficient based on the bisulfite conversion rate (>99.2%).
Reference: 
[1] Xi, Yuanxin, and Wei Li. “BSMAP: whole genome bisulfite sequence MAPping program.” BMC bioinformatics vol. 10 232. 
Additional file 6: Table S3. The overall data output of WGBS

	Sample
	Raw reads
	Reads length
	PE mapped rate
	SE mapped rate
	Whole-

genome depth
	CG depth
	Coverage
	Bisulfite converting rate

	muscle_case
	1.48E+09
	90;90
	86.86%
	8.53%
	41.87x
	21.518 x
	98.85%
	99.42%

	muscle_control
	1.48E+09
	90;90
	86.42%
	8.42%
	42.30x
	23.546 x
	98.69%
	99.29%

	conus_case
	1.84E+09
	90;90
	85.84%
	9.25%
	51.48 x
	23.916 x
	98.92%
	99.43%

	conus_control
	1.67E+09
	90;90
	87.11%
	8.14%
	47.26 x
	21.084 x
	98.93%
	99.48%


Additional file 7: Table S4. The sequencing depth and coverage of CG sites
S4-1 The sequencing depth and coverage of CG sites in genomic elements

	Genomic Elements
	Mean depth of each sample
	Coverage of each sample

	
	muscle

_case
	Muscle

_control
	Conus

_case
	Conus

_control
	Muscle

_case
	Muscle

_control
	Conus

_case
	Conus

_control

	CGI.downstream2k 
	23.07x
	25.82x 
	22.07x 
	18.7x 
	88.85% 
	88.52% 
	88.95% 
	88.79% 

	CGI 
	22.11x
	25.91x 
	17.7x 
	13.95x 
	97.59% 
	97.55% 
	97.55% 
	97.15% 

	CGI.upstream2k 
	23.04x
	25.86x 
	22.07x 
	18.72x 
	90.76% 
	90.41% 
	90.89% 
	90.71% 

	3-UTR 
	21.96x 
	23.88x 
	23.14x 
	20.12x 
	76.68% 
	76.38% 
	76.77% 
	76.77% 

	5-UTR 
	23.22x 
	26.14x 
	17.43x 
	13.96x 
	78.66% 
	78.55% 
	78.58% 
	78.34% 

	CDS 
	24.59x 
	28.69x 
	23.46x 
	19.45x 
	77.99% 
	77.93% 
	78.03% 
	77.99% 

	promoter 
	22.71x 
	25.19x 
	19.1x 
	15.95x 
	88.04% 
	87.80% 
	87.99% 
	87.76% 

	intron 
	20.99x 
	22.72x 
	23.22x 
	20.45x 
	79.35% 
	79.00% 
	79.49% 
	79.48% 


S4-2 The sequencing depth and coverage of CG sites in genomic elements

	Chromosome
	Mean depth of each sample
	Coverage of each sample

	
	Muscle

_case
	Muscle

_control
	Conus

_case
	Conus

_control
	Muscle

_case
	Muscle

_control
	Conus

_case
	Conus

_control

	1
	21.595x
	23.642x
	23.736x
	20.811x
	97.31%
	96.87%
	97.56%
	97.53%

	2
	21.409x
	23.151x
	24.362x
	21.502x
	97.79%
	97.29%
	98.03%
	98.02%

	3
	20.744x
	22.009x
	23.796x
	21.109x
	98.48%
	97.99%
	98.69%
	98.68%

	4
	21.264x
	22.795x
	24.859x
	21.929x
	97.89%
	97.31%
	98.13%
	98.14%

	5
	20.608x
	22.13x
	23.745x
	21.029x
	97.62%
	97.11%
	97.89%
	97.90%

	6
	20.962x
	22.518x
	24.25x
	21.509x
	94.21%
	93.73%
	94.40%
	94.40%

	7
	20.799x
	22.93x
	23.338x
	20.602x
	96.96%
	96.54%
	97.24%
	97.23%

	8
	21.209x
	23x
	24.206x
	21.363x
	97.45%
	97.00%
	97.71%
	97.70%

	9
	20.858x
	22.813x
	22.856x
	20.04x
	94.17%
	93.73%
	94.62%
	94.62%

	10
	25.283x
	28.6x
	28.632x
	25.279x
	97.68%
	97.26%
	97.92%
	97.92%

	11
	22.078x
	23.889x
	24.038x
	20.986x
	98.63%
	98.16%
	98.79%
	98.77%

	12
	20.567x
	22.456x
	23x
	20.336x
	98.63%
	98.17%
	98.81%
	98.81%

	13
	20.457x
	21.73x
	23.94x
	21.243x
	98.53%
	97.96%
	98.75%
	98.75%

	14
	21.113x
	22.925x
	23.393x
	20.603x
	98.49%
	98.04%
	98.68%
	98.65%

	15
	20.742x
	22.967x
	23.232x
	20.385x
	96.17%
	95.81%
	96.56%
	96.55%

	16
	24.548x
	27.817x
	25.534x
	22.456x
	96.66%
	96.34%
	96.92%
	96.89%

	17
	21.626x
	24.208x
	21.873x
	19.163x
	97.32%
	97.02%
	97.49%
	97.43%

	18
	21.348x
	23.036x
	24.915x
	22.013x
	98.65%
	98.18%
	98.86%
	98.83%

	19
	22.203x
	24.756x
	20.427x
	18.081x
	98.49%
	98.19%
	98.54%
	98.50%

	20
	22.066x
	24.735x
	24.064x
	20.801x
	98.68%
	98.35%
	98.81%
	98.79%

	21
	22.94x
	25.354x
	25.355x
	22.072x
	97.96%
	97.49%
	98.16%
	98.14%

	22
	22.093x
	25.273x
	22.585x
	19.308x
	96.95%
	96.70%
	97.19%
	97.09%

	X 
	19.557x
	21.392x
	22.888x
	20.776x
	90.89%
	90.32%
	91.27%
	91.27%


Additional file 8: The data analysis process of RNA-sequencing 

Qualified total RNA was further purified by RNAClean XP Kit (Cat A63987, Beckman Coulter,Inc.Kraemer Boulevard Brea, CA,USA)and RNase-Free DNase Set (Cat#79254, QIAGEN, GmBH, Germany), and samples that had an RNA integrity number above 7.0 were considered acceptable. The purified total RNAs were removed ribosomal RNA (rRNA), randomly fragmented, and reverse transcribed into single-stranded complementary DNA (cDNA), then synthesized into a double-stranded cDNA, terminal repair (blunt-ending), 3’ terminal addition of A-residues, adaptor ligation, PCR amplification, purification and quality inspection of the library, cluster generation. The libraries were then subjected to paired-end sequencing by Illumina HiseqTM 2000 sequencing system according to the manufacturer’s instructions. The quality control standard of sequencing were as follows: the amount of data is about 15G per sample, and the ratio of base quality greater than 20 (Q20) in each direction was not less than 90%.
Clean reads were obtained by Seqtk through removing reads containing the adapter sequence, low-quality reads, short-fragment (less than 25 in length) reads, ribosome RNA reads. The clean reads were aligned to the human hg19 reference genome using the spliced mapping algorithm of Hisat2 (version:2.0.4). The reads were converted into Fragments Per Kilobase of exon model Per Million Reads (FPKM) to standardize the expression level of each gene. Differentially expressed genes or lncRNA were identified using edgeR [1]. The p-value was obtained and corrected by multi-hypothesis test. The threshold of p-value was determined by controlling False Discovery Rate (FDR), and the corrected p-Value is q-value. Meanwhile, the differential expression multiple, that was Fold-change, was calculated based on the FPKM value. The screening criteria for differential gene or lncRNA were q-value ≤0.05 and Fold-change≥2. 
The new Lnc RNA was predicted by using gffcompare (version: 0.9.8) to compare the assembled result of Stringtie (version:1.3.0) with the reference annotation to discover new Lnc RNA (get a new transcript) . For re-annotation of new lncRNAs, perl script was used to seek the corresponding gene on the chromosome of the new lncRNA. The intronic lncRNA and antisense lncRNA obtained the corresponding gene and the genes at both ends, and the intergenic lncRNA sook the nearest gene at both ends. Target gene prediction of lncRNAs was analyzed through the position of target protein coding genes (cis) and expression correlation (trans). The genes with a distance of less than 10 kb either upstream or downstream of the lncRNA was searched as the target genes in cis. The complementary or similar sequences were aligned in Blast, and the complementary energy between the two sequences was calculated with RNAplex, then the genes above the threshold (with e ≤ − 30) were considered to represent target genes in trans. 

Reference: 
[1] Robinson MD, McCarthy DJ, Smyth GK. edgeR: a Bioconductor package for differential expression analysis of digital gene expression data. Bioinformatics 2010, 26(1):139-140.
Additional file 9: The data analysis process of LC-MS/MS 

Four protein samples were quantified by Bradford and detected by SDS-PAGE, then digested with trypsin. After trypsin digestion, peptides were desalted using Strata-X and then dried by vacuum centrifugation. The peptides were labeled with iTRAQ reagent according to the manufacturer’s protocol for 8-plex iTRAQ (Applied Biosystems). The pooled mixtures of iTRAQ-labeled peptides are fractionated by HILIC chromatography using Shimadzu LC-20AD HPLC Pump system, followed by C18 Liquid chromatography combined with mass spectrometry (LC-MS/MS) analysis. Data acquisition was performed in IDA mode with a TripleTOF 5600 System (AB SCIEX, Concord, ON) fitted with a Nanospray III source (AB SCIEX, Concord, ON) and a pulled quartz tip as the emitter (New Objectives, Woburn, MA).
For protein expression bioinformatics, after data acquisition, the resulting MS/MS spectra were searched against the International Protein Index (IPI) human sequence databases (version 3.87, HUMAN, 91,464 sequences) with MASCOT Software (Matrix Science, London, U.K.; version 2.3), which was also used for protein identification and quantitation. All identified peptides had an ion score above the Mascot peptide identity threshold, and a protein was considered identified if at least one such unique peptide match was apparent for the protein. For protein-abundance ratios measured using iTRAQ, a 1.5-fold change was set as the threshold and a two-tailed p-value<0.05 was regarded as statistically significant. Genes of protein expression difference >1.5 and only significantly differential in conus arteriosus between twins, which were not significantly differential in skeletal muscle were used for further pathway analysis.
Additional file 10: Validation experimental methods
10.1 Bisulfite sequencing PCR
Targeted DNA methylation analysis was performed based on bisulfite sequencing PCR (BSP) as previously described with minor modifications [1]. Briefly, tissue DNA was extracted using DNeasy Blood and Tissue Kit (Qiagen) and subjected to bisulfite conversion using EZ DNA Methylation-Gold™ Kit (Zymo research). The bisulfite-treated DNA was then amplified with primers designed using MethPrime r[2]. The PCR reaction was carried out using JumpStart™ Taq DNA Polymerase (Sigma), and the PCR product was purified with MinElute Gel Extraction Kit (Qiagen). Purified PCR products was ligated to pMD® 18-T Vector (TaKaRa) and transformed into DH5-alpha competent cells. Plasmids containing the target DNA was subjected to sequencing on 3730XL platform (Applied Biosystems). Sequencing data was analyzed with Chromas v2.33 software and DNA methylation status was interpreted using BISMA software [3].
Reference:
[1] Li Y, Tollefsbol TO. DNA methylation detection: bisulfite genomic sequencing analysis. Methods Mol Biol. 2011;791:11-21.
[2] http://www.urogene.org/methprimer/index1.html
[3] Rohde C, Zhang Y, Reinhardt R, Jeltsch A. BISMA--fast and accurate bisulfite sequencing data analysis of individual clones from unique and repetitive sequences. BMC Bioinformatics. 2010;11:230.
10.2 Real-time quantitative PCR
EvaGreen assays were designed to determine the expression level of COL1A1 and THBS3. Primers for amplifying selected fragments for COL1A1 and THBS3 were designed. mRNA was transcribed into complementary DNA (cDNA). All reactions used 500nM of each primer, 10 ng of cDNA, and SsoFast EvaGreen Supermix quantitative PCR (qPCR) buffer (Bio-Rad, California, USA). PCRs were performed by using a Bio-Rad C1000™ Thermal Cycler (Bio-Rad, USA) in a 10-μl volume in 96-well plates with three replicates per sample. Reactions were run in a Bio-Rad CFX96™ Real-Time System with the following conditions: 98°C predenaturation for 2 minutes, 35 cycles of 98°C denaturation for 30 seconds, 55 °C annealing for 30 seconds, 72 °C extension for 1 minute, and 72 °C final extension for 5 minutes. Using 2-ΔΔCT method, GAPDH was used as an internal parameter, the relative expression level of COL1A1 and THBS3 was calculated. 
10.3 Multiple reaction monitoring (MRM)
MRM was used for targeted specific proteins. One MRM run was performed for the predetermined transitions using a triple quadrupole linear ion trap in the MRM mode (4000 Q-Trap coupled with nano Tempo MDLC, Applied Biosystems). Firstly, the protein was purified, and the purified protein was reduced and digested by enzyme. The mixture was separated on A C18 column (100 A, 100 μm ID, 150 mm, microm Bioresources, Auburn, CA), and all peptides were ionized by ESI. Specific injection conditions and gradient elution procedures were described in Reference [1]. To reduce the vacuolar volume and obtain sharp intensity peaks, samples in the autosampler were injected directly into the C18 column with a 1.0 μl sample loop. The MRM mass spectra were obtained. The MRM mass spectra data of the target peptide and the standard were compared. The MRM data were analyzed by Skyline software and analyzed by bioinformatics. 
Reference: 
[1] Kim K, Kim SJ, Yu HG, et al. Verification of biomarkers for diabetic retinopathy by multiple reaction monitoring. J Proteome Res. 2010;9(2):689-699.
10.4 LC-MS/MS for global DNA methylation analysis

Global DNA methylation analysis was determined by LC-Ms/MS. A sample volume of 5 ul was injected into the HILIC column. Acetonitrile (solvent A) and water with 2.5 mM ammonium formate (solvent B) were used as mobile phase. An isocratic elution program was performed, with solvent A and solvent B being mixed (93:7 proportion) at a flow rate of 0.2 ml/min. BEH HILIC column (1.7 lm, 2.1 _ 100 mm, Waters) preceded by an inline filter, and interfaced with a 6430A triple–quadrupole mass spectrometer equipped with an electrospray ionization (ESI) source and operated in positive mode using nitrogen as nebulizer gas. The parameters of ESI–MS were referred as article [1]. 

The percentage of methylation was calculated using the following expression:

Methylation%=Q5mCyt/(Q5mCyt + QCyt) X100%;

where Q5mCyt is the molar quantity of 5mCyt and QCyt is the molar quantity of Cyt determined in the DNA sample.

Reference: 

[1] Zhang JJ, Zhang L, Zhou K, et al. Analysis of global DNA methylation by hydrophilic interaction ultra high-pressure liquid chromatography tandem mass spectrometry. Anal Biochem. 2011;413(2):164-170.
Additional file 11: Table S5. The identification of proteins

	Repeat
Experiment
	# of Total
Spectrum
	# of Identification
Spectrum
	# of Identification
Peptide
	# of Identification
Protein
	FDR

	1
	266100
	23168 [8.71%]
	8726
	1644
	0.14%

	2
	271473
	23566 [8.68%]
	8763
	1679
	0.12%

	3
	273244
	23168 [8.48%]
	8762
	1691
	0.11%


Additional file 12: Table S6. 29 nonsynonymous mutations with a somatic score above -15

	Chr
	Pos.
	Ref.
	Twin A
	Twin B
	Somatic Rank
	Somatic score
	Twin A_Gene
	Twin B_Gene

	chr22
	25424166
	C
	C;A
	C;C
	0.182
	0
	KIAA1671
	

	chr3
	75788068
	A
	A;C
	A;A
	0.11
	-6
	ZNF717
	

	chr19
	2917674
	A
	A;A
	A;G
	0.115
	-6
	
	ZNF57

	chr6
	32552092
	A
	A;T
	A;A
	0.101
	-7
	HLA-DRB1
	

	chr7
	2771275
	C
	C;A
	C;C
	0.101
	-7
	GNA12
	

	chr11
	56467945
	G
	G;T
	G;G
	0.101
	-7
	OR9G1
	

	chr22
	38119459
	T
	T;C
	T;T
	0.101
	-7
	TRIOBP
	

	chr4
	1.91E+08
	G
	G;G
	G;A
	0.099
	-8
	
	TUBB4Q

	chr16
	23226710
	C
	C;C
	C;A
	0.099
	-8
	
	SCNN1G

	chr4
	367507
	A
	A;A
	A;T
	0.092
	-9
	
	ZNF141

	chr6
	12121133
	C
	C;C
	C;A
	0.092
	-9
	
	HIVEP1

	chr16
	2138306
	A
	A;C
	A;A
	0.081
	-10
	TSC2
	

	chr3
	1.29E+08
	G
	G;G
	G;C
	0.086
	-10
	
	RHO

	chr8
	1.45E+08
	C
	C;C
	C;G
	0.086
	-10
	
	EPPK1

	chr10
	115423610
	T
	T;T
	T;A
	0.086
	-10
	
	NRAP

	chr10
	14816317
	C
	C;A
	C;C
	0.075
	-11
	FAM107B
	

	chr16
	50354193
	A
	A;C
	A;A
	0.075
	-11
	BRD7
	

	chr16
	4519442
	C
	C;C
	C;G
	0.08
	-11
	
	NMRAL1

	chr1
	1.48E+08
	C
	C;G
	C;C
	0.07
	-12
	NBPF14
	

	chr3
	75788137
	C
	C;C
	C;T
	0.074
	-12
	
	ZNF717

	chr4
	265634
	C
	C;C
	C;G
	0.074
	-12
	
	ZNF732

	chr12
	6883025
	T
	T;T
	T;G
	0.068
	-13
	
	LAG3

	chr13
	25672126
	C
	C;C
	C;T
	0.068
	-13
	
	PABPC3

	chrX
	1.53E+08
	G
	G;G
	G;C
	0.068
	-13
	
	PLXNB3

	chr17
	708424
	T
	T;C
	T;T
	0.058
	-14
	NXN
	

	chr19
	36051752
	A
	A;G
	A;A
	0.058
	-14
	ATP4A
	

	chr13
	25672111
	T
	T;T
	T;C
	0.062
	-14
	
	PABPC3

	chr19
	56487630
	A
	A;A
	A;G
	0.062
	-14
	
	NLRP8

	chr1
	2.01E+08
	G
	G;G
	G;T
	0.056
	-15
	
	CAMSAP1L1


   Additional file 13: Table S7. Genome-wide different CNVs of twins
S4.1 Specific CNVs of twin A (case)
	Chr.
	begin
	end
	RelativeCvg
	overlapping Gene
	repeats

	chr8
	2196000
	2206000
	2.22
	
	DNA:13;LINE:5;LTR:4;SINE:3;SelfChain:100;Simple_repeat:1

	chr14
	19196000
	19220000
	0.68
	
	LINE:1;Low_complexity:1;SINE:3;Satellite:96;SegDup:100;SelfChain:100

	chr14
	19270000
	19278000
	0.65
	
	Satellite:100;SegDup:100;SelfChain:100

	chr16
	33298000
	33306000
	1.89
	
	LINE:3;LTR:6;Low_complexity:1;SINE:8;SegDup:100;SelfChain:100;Simple_repeat:2

	chr16
	33568000
	33574000
	2.36
	LOC40

1847
	LINE:3;LTR:5;Low_complexity:3;SINE:11;SegDup:96;SelfChain:100;Simple_repeat:3

	chr16
	70154000
	70200000
	1.26
	PDPR
	DNA:2;LINE:5;Low_complexity:1;SINE:42;SegDup:71;SelfChain:100;Simple_repeat:1

	chr22
	16550000
	16580000
	0.71
	
	Satellite:100;SegDup:100;SelfChain:100

	chrX
	4336000
	4386000
	0.7
	
	DNA:1;LINE:16;LTR:17;Low_complexity:2;SINE:10;SelfChain:100;Simple_repeat:7

	chrX
	4394000
	4428000
	0.67
	
	DNA:2;LINE:19;LTR:13;Low_complexity:2;SINE:12;SelfChain:100;Simple_repeat:2


S4.2 Specific CNVs of twin B
	Chr.
	begin
	end
	Relative-Cvg
	overlapping Gene
	repeats

	chr1
	712000
	724000
	1.25
	LOC100

287934;

LOC100

288069
	DNA:6;LINE:23;LTR:4;Low_complexity:1;SINE:23;SegDup:100;SelfChain:100;Simple_repeat:1

	chr1
	147976000
	147988000
	0.69
	
	DNA:17;LINE:3;LTR:1;Low_complexity:1;SINE:8;SegDup:100;SelfChain:100

	chr2
	90102000
	90122000
	0.64
	
	DNA:4;LINE:17;LTR:22;Low_complexity:1;SegDup:30;SelfChain:100

	chr5
	70368000
	70386000
	0.68
	LOC647

859
	DNA:2;LINE:12;LTR:2;Low_complexity:1;SINE:33;SegDup:100;SelfChain:100;Simple_repeat:1;snRNA:1

	chr8
	2230000
	2232000
	2.31
	
	LTR:45;SelfChain:100

	chr11
	89544000
	89550000
	1.29
	
	DNA:10;LINE:12;LTR:2;Low_complexity:1;SINE:24;SegDup:100;SelfChain:100

	chr14
	19312000
	19320000
	0.66
	
	Satellite:100;SegDup:100;SelfChain:100

	chr15
	24486000
	24498000
	0.64
	
	LINE:18;LTR:37;Low_complexity:1;SINE:6;SegDup:83;SelfChain:100;Simple_repeat:1

	chr19
	7414000
	7458000
	0.69
	
	DNA:5;LINE:7;LTR:2;Low_complexity:2;SINE:41;SelfChain:100;Simple_repeat:6

	chr19
	8290000
	8300000
	0.67
	LASS4
	DNA:2;LINE:16;Low_complexity:1;SINE:68;SelfChain:7

	chr19
	54640000
	54664000
	2.08
	CNOT3;

LENG1;

TMC4
	DNA:3;LINE:4;Low_complexity:1;SINE:7;Satellite:1;Sel fChain:100;Simple_repeat:1;scRNA:1

	chr19
	59058000
	59102000
	1.34
	CHMP2A;

LOC100131691;

MGC2752;MZF1;

TRIM28;

UBE2M
	DNA:1;LINE:8;LTR:5;Low_complexity:1;SINE:15;SegDup:10;SelfChain:39;Simple_repeat:3

	chr22
	16520000
	16526000
	0.72
	
	Satellite:100;SegDup:100;SelfChain:100


Additional file 14: Table S8. The mean methylation levels in genomic elements

	Genomic Elements
	Mean methratio of each sample

	
	muscle_case
	muscle_control
	conus_case
	conus_control

	CGI.downstream2K
	50.40%
	51.05%
	51.35%
	52.12%

	CGI
	14.74%
	14.88%
	14.81%
	14.89%

	CGI.upstream2K
	50.49%
	51.10%
	51.44%
	52.19%

	3-UTR
	67.99%
	68.87%
	68.58%
	69.94%

	5-UTR
	7.42%
	7.68%
	7.55%
	7.78%

	CDS
	60.84%
	61.44%
	61.23%
	62.31%

	promoter
	23.52%
	23.84%
	23.80%
	24.29%

	intron
	71.69%
	72.44%
	71.77%
	73.09%


Additional file 15: Table S9. The mean methylation levels in chromosome

	Chromosome
	Mean methratio of each sample

	
	muscle_case
	muscle_control
	conus_case
	conus_control

	1
	68.49%
	69.09%
	68.40%
	69.70%

	2
	71.01%
	71.68%
	70.55
	71.91%

	3
	71.67%
	72.33%
	71.25%
	72.52%

	4
	72.17%
	72.84%
	71.43%
	72.62%

	5
	70.61%
	71.34%
	70.17%
	71.50%

	6
	71.08%
	71.73%
	70.59%
	71.94%

	7
	70.56%
	71.22%
	70.31%
	71.65%

	8
	70.67%
	71.32%
	70.09%
	71.38%

	9
	69.20%
	69.85%
	69.07%
	70.34%

	10
	69.40%
	70.20%
	69.34%
	70.80%

	11
	67.99%
	68.57%
	67.89%
	69.17%

	12
	69.76%
	70.40%
	69.40%
	70.74%

	13
	72.17%
	72.79%
	71.63%
	73.01%

	14
	69.39%
	70.04%
	68.73%
	70.04%

	15
	69.52%
	70.16%
	69.26%
	70.56%

	16
	67.63%
	68.37%
	68.03%
	69.25%

	17
	66.16%
	66.82%
	66.89%
	67.97%

	18
	71.40%
	72.17%
	71.00%
	72.38%

	19
	64.29%
	64.78%
	64.34%
	65.55%

	20
	67.15%
	67.80%
	67.27%
	68.48%

	21
	70.22%
	71.02%
	70.08%
	71.40%

	22
	66.99%
	67.79%
	68.07%
	69.00%

	X 
	67.71%
	68.91%
	65.56%
	66.80%


Additional file 16: Table S10. The GO enrichment of promoter DMR associated genes in the twin 

Table S10.1 The Go enrichment of hypomethylation associated gene in twin case
	Biological process
	Conut of gene
	EASE score

	Cluster 1
	negative regulation of striated muscle development
	4
	1.40E-03

	
	negative regulation of muscle development
	4
	2.00E-03

	
	regulation of striated muscle tissue development
	5
	6.30E-02

	
	regulation of muscle development
	5
	6.70E-02

	Cluster 2
	regulation of lymphocyte differentiation
	8
	2.80E-03

	
	positive regulation of lymphocyte differentiation
	6
	3.70E-03

	
	positive regulation of leukocyte activation
	8
	4.10E-02

	
	positive regulation of cell activation
	8
	5.10E-02

	
	regulation of leukocyte activation
	10
	6.40E-02

	
	positive regulation of lymphocyte activation
	7
	7.30E-02

	
	regulation of lymphocyte activation
	9
	7.90E-02

	
	regulation of cell activation
	10
	8.30E-02

	Cluster 3
	positive regulation of T cell differentiation
	5
	1.50E-02

	
	positive regulation of alpha-beta T cell differentiation
	4
	2.10E-02

	
	regulation of alpha-beta T cell differentiation
	4
	3.80E-02

	
	positive regulation of alpha-beta T cell activation
	4
	4.20E-02

	
	regulation of T cell differentiation
	5
	6.70E-02

	
	regulation of alpha-beta T cell activation
	4
	9.40E-02

	Cellular component
	Count of gene
	EASE score

	Cluster 1
	keratin filament
	9
	6.00E-03

	
	intermediate filament
	11
	6.00E-02

	
	intermediate filament cytoskeleton
	11
	6.80E-02

	Molecular function
	Count of gene
	EASE score

	Cluster 1
	peptide binding
	14
	1.10E-02

	
	peptide receptor activity
	9
	2.60E-02

	
	peptide receptor activity, G-protein coupled
	9
	2.60E-02


Table S10.2 The Go enrichment of hypermethylation associated genes in twin case
	Biological process
	Count of gene
	EASE score

	Cluster 1
	purine nucleotide biosynthetic process
	8
	5.20E-03

	
	nucleotide biosynthetic process
	8
	1.70E-02

	
	purine nucleotide metabolic process
	8
	1.70E-02

	
	nucleobase, nucleoside and nucleotide biosynthetic process
	8
	2.00E-02

	
	nucleobase, nucleoside, nucleotide and nucleic acid biosynthetic process
	8
	2.00E-02

	Cluster 2
	cardiac cell development
	3
	1.00E-02

	
	cardiac muscle cell development
	3
	1.00E-02

	
	cardiac muscle cell differentiation
	3
	4.20E-02

	
	cardiac cell differentiation
	3
	6.00E-02

	Cluster 3
	negative regulation of apoptosis
	11
	3.00E-02

	
	negative regulation of programmed cell death
	11
	3.20E-02

	
	negative regulation of cell death
	11
	3.30E-02

	Cluster 4
	mesenchymal cell development
	4
	3.60E-02

	
	mesenchymal cell differentiation
	4
	3.60E-02

	
	mesenchyme development
	4
	3.70E-02

	Cluster 5
	regulation of apoptosis
	19
	3.70E-02

	
	regulation of programmed cell death
	19
	4.00E-02

	
	regulation of cell death
	19
	4.10E-02

	Cluster 6
	regulation of cell migration
	7
	3.40E-02

	
	regulation of locomotion
	7
	5.60E-02

	
	regulation of cell motion
	7
	5.70E-02

	Cluster 7
	cellular calcium ion homeostasis
	7
	4.60E-02

	
	calcium ion homeostasis
	7
	5.20E-02

	
	cellular metal ion homeostasis
	7
	6.10E-02

	
	metal ion homeostasis
	7
	7.20E-02

	Cellular component
	Count of gene
	EASE score

	Cluster 1
	extracellular region part
	24
	1.20E-02

	
	proteinaceous extracellular matrix
	11
	1.80E-02

	
	extracellular matrix
	11
	2.90E-02

	Cluster 2
	plasma membrane part
	44
	2.20E-02

	
	integral to plasma membrane
	26
	3.60E-02

	
	intrinsic to plasma membrane
	26
	4.50E-02

	Molecular function
	Count of gene
	EASE score

	Cluster 1
	sequence-specific DNA binding
	25
	1.10E-05

	
	transcription factor activity
	30
	2.30E-04

	
	transcription regulator activity
	35
	8.10E-03


Additional file 17: Table S11. The differential expression analysis of genes 
	Gene
	Conus
_case
	Conus
_control
	Muscle
_case
	Muscle
_control
	Conus
_case/control
	Muscle
_case/control
	Chi test P-value

	MIR675
	1.1030
	2.4585
	47.3919
	88.7420
	0.4487
	0.5340
	0.0000

	MIR1248
	11.2076
	23.8033
	61.9096
	92.0595
	0.4708
	0.6725
	0.0000

	SNORA81
	6.8749
	14.4170
	38.0959
	56.3097
	0.4769
	0.6765
	0.0000

	CRYAB
	2.2824
	4.9656
	18.4754
	30.4949
	0.4596
	0.6059
	0.0000

	TCAP
	1.9199
	4.0205
	21.8449
	33.3205
	0.4775
	0.6556
	0.0000

	RNU11
	5.4476
	11.7419
	37.7251
	33.6880
	0.4639
	1.1198
	0.0000

	COL1A1
	3.6516
	1.3768
	32.0521
	32.5632
	2.6522
	0.9843
	0.0000

	SNORD97
	3.2052
	7.0207
	35.8784
	37.3787
	0.4565
	0.9599
	0.0000

	MIR3606
	1.6677
	0.6317
	21.3099
	23.8623
	2.6402
	0.8930
	0.0000

	COL3A1
	1.4283
	0.7013
	17.9390
	17.9800
	2.0368
	0.9977
	0.0000

	SNORA47
	2.2133
	4.8475
	15.8857
	20.8752
	0.4566
	0.7610
	0.0000

	COL1A2
	1.7275
	0.5721
	17.7675
	16.3679
	3.0193
	1.0855
	0.0000

	MYL1
	0.0144
	0.0315
	13.6078
	21.0664
	0.4585
	0.6459
	0.0000

	SNORD89
	2.5660
	5.1560
	14.6831
	19.2559
	0.4977
	0.7625
	0.0000

	MYBPC1
	0.0087
	0.0225
	11.3493
	20.1739
	0.3862
	0.5626
	0.0000

	JUN
	0.7669
	1.8021
	10.7850
	20.8587
	0.4256
	0.5170
	0.0000

	SNORD114-16
	0.6279
	0.2888
	14.8444
	15.2719
	2.1742
	0.9720
	0.0000

	COX6A2
	1.1946
	2.5930
	11.7067
	19.6634
	0.4607
	0.5954
	0.0000

	MIR198
	3.7871
	1.6043
	17.5247
	10.9085
	2.3606
	1.6065
	0.0000

	MYLPF
	0.0098
	0.0317
	14.1130
	14.2471
	0.3106
	0.9906
	0.0000

	SNORD114-13
	0.5091
	1.0926
	10.5315
	16.5101
	0.4659
	0.6379
	0.0000

	SNORD114-14
	0.2511
	0.7187
	12.9889
	13.2356
	0.3494
	0.9814
	0.0000

	FLNA
	1.1178
	0.5169
	11.5620
	13.5942
	2.1623
	0.8505
	0.0000

	SNORD114-2
	0.0805
	0.1728
	9.9914
	15.6635
	0.4659
	0.6379
	0.0000

	RNU12
	1.3813
	4.6267
	12.5559
	13.2356
	0.2985
	0.9486
	0.0000

	NEDD9
	0.5342
	1.4929
	10.1645
	14.8082
	0.3578
	0.6864
	0.0000

	SPARC
	1.5561
	0.7607
	11.2852
	10.5803
	2.0455
	1.0666
	0.0000

	NR4A1
	0.2734
	1.1370
	9.3808
	13.5162
	0.2404
	0.6940
	0.0000

	BGN
	0.9097
	0.2905
	9.4100
	11.0640
	3.1316
	0.8505
	0.0000

	SNORD114-30
	0.6104
	0.2807
	8.1181
	12.7266
	2.1742
	0.6379
	0.0000

	C8orf4
	0.7840
	1.7522
	7.1220
	14.0531
	0.4474
	0.5068
	0.0000

	TSPYL2
	0.8493
	0.2886
	8.7845
	10.3285
	2.9431
	0.8505
	0.0000

	FLNC
	0.4727
	1.2300
	7.1818
	13.4602
	0.3843
	0.5336
	0.0000

	MIR1279
	1.0963
	0.4278
	9.2778
	9.6964
	2.5625
	0.9568
	0.0000

	SNORD61
	0.7636
	0.2732
	7.8986
	9.2870
	2.7955
	0.8505
	0.0000

	NPPB
	0.2089
	4.2861
	0.1323
	0.2592
	0.0487
	0.5103
	0.0000

	SYNPO2L
	1.0503
	2.1305
	7.4298
	11.5813
	0.4930
	0.6415
	0.0000

	ANKRD1
	1.5777
	7.7358
	1.0403
	1.4561
	0.2039
	0.7144
	0.0000

	SNORA18
	0.8497
	1.7732
	11.2310
	6.8896
	0.4792
	1.6301
	0.0000

	TPM1
	1.1552
	2.3868
	7.7768
	10.7262
	0.4840
	0.7250
	0.0000

	CFL2
	0.6048
	1.3467
	7.9079
	9.8307
	0.4491
	0.8044
	0.0000

	MURC
	0.2527
	0.5924
	6.1321
	10.6479
	0.4266
	0.5759
	0.0000

	TNNC1
	1.5590
	4.1542
	6.7980
	10.3468
	0.3753
	0.6570
	0.0000

	SNORA31
	0.8627
	1.8002
	6.9406
	9.9092
	0.4792
	0.7004
	0.0000

	SNORA67
	0.5460
	1.3183
	7.5298
	8.8533
	0.4141
	0.8505
	0.0000

	FGL2
	0.7324
	0.1782
	8.5702
	4.9851
	4.1087
	1.7192
	0.0000

	MIR143HG
	0.9991
	0.4002
	5.5436
	9.2151
	2.4963
	0.6016
	0.0000

	MYOZ1
	0.0142
	0.0418
	5.6771
	9.7453
	0.3402
	0.5825
	0.0000

	CNNM3
	0.1821
	0.0845
	6.0932
	8.1899
	2.1548
	0.7440
	0.0000

	SNORD29
	1.3318
	0.5105
	4.9200
	9.2557
	2.6091
	0.5316
	0.0000

	KBTBD10
	0.0986
	0.2095
	5.4114
	9.8158
	0.4704
	0.5513
	0.0000

	TCEAL2
	0.4803
	0.0565
	4.9686
	5.8419
	8.4960
	0.8505
	0.0000

	MIR543
	0.0795
	0.2559
	6.5766
	8.6992
	0.3106
	0.7560
	0.0000

	MIR3661
	0.4531
	1.5977
	6.0258
	9.4465
	0.2836
	0.6379
	0.0000

	ISLR
	0.9354
	0.4406
	6.6379
	7.1101
	2.1228
	0.9336
	0.0000

	FITM1
	0.4579
	1.1384
	5.0643
	9.8137
	0.4022
	0.5160
	0.0000

	LENG8
	0.5522
	0.2222
	6.8441
	6.4481
	2.4856
	1.0614
	0.0000

	LDOC1
	0.5410
	0.1269
	5.5962
	6.5798
	4.2649
	0.8505
	0.0000

	BTG2
	0.7163
	1.6153
	5.6369
	9.3314
	0.4435
	0.6041
	0.0000

	ANK1
	0.1671
	0.3508
	5.0612
	9.1540
	0.4763
	0.5529
	0.0000

	CCL21
	1.5053
	0.1762
	5.3224
	4.6601
	8.5417
	1.1421
	0.0000

	MIR4269
	0.0739
	0.1585
	6.8765
	7.1868
	0.4659
	0.9568
	0.0000

	CCL14
	0.3329
	0.0460
	4.9860
	5.1668
	7.2327
	0.9650
	0.0000

	LMOD2
	1.2984
	5.0397
	5.7908
	8.0984
	0.2576
	0.7150
	0.0000

	POSTN
	0.5710
	0.1932
	4.0939
	8.1362
	2.9549
	0.5032
	0.0000

	SNORD114-23
	0.0872
	0.1872
	7.2160
	6.3633
	0.4659
	1.1340
	0.0000

	TENC1
	0.3540
	0.1599
	4.7998
	7.0716
	2.2144
	0.6787
	0.0000

	MGP
	0.6120
	0.2985
	6.7411
	5.2034
	2.0500
	1.2955
	0.0000

	MID1
	0.5128
	0.2311
	5.3039
	6.2362
	2.2183
	0.8505
	0.0000

	C10orf10
	0.6367
	0.3006
	5.4224
	6.0261
	2.1185
	0.8998
	0.0000

	XIRP2
	0.4684
	1.6635
	5.3429
	7.3757
	0.2816
	0.7244
	0.0000

	ELN
	2.8101
	0.1383
	1.7381
	3.2252
	20.3230
	0.5389
	0.0000

	DARC
	0.2324
	0.0379
	3.3961
	5.2831
	6.1234
	0.6428
	0.0000

	STOM
	0.3093
	0.6280
	4.1536
	7.9363
	0.4926
	0.5234
	0.0000

	RGCC
	0.3584
	0.7382
	4.2515
	7.8779
	0.4855
	0.5397
	0.0000

	TUBB4B
	0.7944
	1.6254
	4.7184
	7.6048
	0.4888
	0.6205
	0.0000

	PKDCC
	0.4875
	0.1071
	4.2888
	4.8610
	4.5531
	0.8823
	0.0000

	SNORA62
	0.6076
	1.6954
	6.7039
	4.9264
	0.3584
	1.3608
	0.0000

	ATN1
	0.5030
	0.2160
	4.8734
	5.5337
	2.3285
	0.8807
	0.0000

	UQCRHL
	0.7106
	1.5751
	4.4582
	7.3668
	0.4511
	0.6052
	0.0000

	SLC25A4
	0.6646
	1.7424
	4.0026
	7.6327
	0.3814
	0.5244
	0.0000

	HYI
	0.4896
	0.1759
	5.0425
	4.4977
	2.7835
	1.1211
	0.0000

	MIR4265
	0.1884
	0.0674
	3.2472
	6.1088
	2.7955
	0.5316
	0.0000

	SNORD114-9
	0.0872
	0.1872
	5.4120
	5.3027
	0.4659
	1.0206
	0.0000

	ADAMTSL4
	0.2901
	0.0816
	3.9620
	4.8712
	3.5541
	0.8133
	0.0000

	NEXN
	0.4627
	1.0206
	4.3718
	6.7356
	0.4534
	0.6491
	0.0000

	CCDC80
	0.5636
	0.2382
	5.0684
	4.3243
	2.3659
	1.1721
	0.0000

	TAGLN
	0.8712
	0.3277
	4.4404
	4.8580
	2.6588
	0.9141
	0.0000

	SNORD26
	0.4131
	0.1773
	4.2727
	5.0236
	2.3296
	0.8505
	0.0000

	SNORD114-17
	0.0837
	0.1797
	6.0615
	4.0725
	0.4659
	1.4884
	0.0000

	ID1
	0.5143
	1.1148
	3.7924
	6.9361
	0.4613
	0.5468
	0.0000

	ACTN2
	0.5199
	1.8598
	4.2653
	6.5591
	0.2795
	0.6503
	0.0000

	HSPA2
	0.2879
	0.1192
	3.5403
	5.2101
	2.4151
	0.6795
	0.0000

	LMOD1
	0.4343
	0.0595
	2.2061
	4.1444
	7.2947
	0.5323
	0.0000

	SNORD98
	0.5540
	0.1982
	2.8652
	5.6147
	2.7955
	0.5103
	0.0000

	MIR3198-2
	1.1627
	0.4159
	4.8107
	3.7708
	2.7955
	1.2758
	0.0000

	SLC36A2
	0.0060
	0.0207
	3.9587
	5.8416
	0.2889
	0.6777
	0.0000

	SNORD114-1
	0.0872
	0.2807
	4.5100
	5.3027
	0.3106
	0.8505
	0.0000

	C1S
	0.3625
	0.0995
	3.5930
	4.1582
	3.6420
	0.8641
	0.0000

	SNORD35B
	0.3567
	0.0766
	4.4280
	2.6032
	4.6591
	1.7010
	0.0000

	TMEM198B
	0.3924
	0.1441
	4.7143
	3.3695
	2.7233
	1.3991
	0.0000

	DNM3OS
	0.4498
	0.2187
	4.3829
	4.1886
	2.0564
	1.0464
	0.0000

	LYVE1
	0.2843
	0.1181
	2.9348
	5.2909
	2.4072
	0.5547
	0.0000

	NUPR1
	0.6090
	0.2203
	3.0791
	5.0768
	2.7644
	0.6065
	0.0000

	PRRT2
	0.4666
	0.0905
	3.6451
	3.1389
	5.1524
	1.1613
	0.0000

	PLSCR4
	0.4449
	0.1394
	4.6663
	2.9768
	3.1928
	1.5675
	0.0000

	SNORA55
	0.4095
	1.3671
	5.1767
	4.4266
	0.2995
	1.1695
	0.0000

	JAG1
	0.6601
	0.2270
	3.9737
	3.9771
	2.9080
	0.9991
	0.0000

	OSR1
	1.1768
	0.0397
	1.4213
	1.0820
	29.6407
	1.3137
	0.0000

	ITGB1BP2
	0.4247
	0.9981
	4.3926
	5.1646
	0.4255
	0.8505
	0.0000

	C10orf116
	0.2962
	0.1141
	3.9019
	3.9103
	2.5958
	0.9978
	0.0000

	KLHL31
	0.2725
	0.9069
	3.8035
	5.6555
	0.3005
	0.6725
	0.0000

	DNAJB5
	0.2122
	0.5628
	3.5077
	5.7047
	0.3771
	0.6149
	0.0000

	AEBP1
	0.9214
	0.2279
	2.7185
	4.2817
	4.0433
	0.6349
	0.0000

	PCED1A
	0.3337
	0.1256
	3.9114
	3.5453
	2.6557
	1.1033
	0.0000

	OAF
	0.1252
	0.0624
	4.8060
	2.6779
	2.0074
	1.7947
	0.0000

	GAS1
	0.2264
	0.1024
	2.8237
	4.8045
	2.2104
	0.5877
	0.0000

	XIRP1
	1.0531
	3.2842
	3.2361
	5.9722
	0.3207
	0.5419
	0.0000

	SNORA13
	0.4217
	1.0057
	3.8773
	5.1286
	0.4193
	0.7560
	0.0000

	FABP3
	1.1009
	2.2974
	3.5439
	5.6891
	0.4792
	0.6229
	0.0000

	IL18BP
	0.3280
	0.1010
	3.2934
	3.6082
	3.2494
	0.9127
	0.0000

	RNU6ATAC
	0.7475
	1.7112
	4.6389
	4.2422
	0.4368
	1.0935
	0.0000

	PRKAR1A
	0.6112
	1.5693
	3.8197
	5.2633
	0.3895
	0.7257
	0.0000

	SNORD116-12
	0.5287
	0.1419
	3.4181
	3.2151
	3.7273
	1.0631
	0.0000

	LOC100507537
	0.0018
	0.0252
	3.0320
	5.5454
	0.0717
	0.5468
	0.0000

	TMED11P
	0.2182
	0.0490
	3.1539
	2.9513
	4.4502
	1.0687
	0.0000

	OR7E12P
	0.1349
	0.0056
	0.8051
	1.1990
	24.2272
	0.6715
	0.0000

	MIR4712
	0.0756
	0.2435
	3.9123
	4.6000
	0.3106
	0.8505
	0.0000

	TBL1X
	0.3182
	0.1281
	3.2913
	3.8698
	2.4840
	0.8505
	0.0000

	DCLK1
	0.2180
	0.0528
	2.5227
	3.6252
	4.1335
	0.6959
	0.0000

	TBX15
	0.0107
	0.0252
	3.1779
	5.0132
	0.4261
	0.6339
	0.0000

	COL5A2
	0.2499
	0.1153
	3.2682
	3.9355
	2.1681
	0.8304
	0.0000

	TTLL3
	0.3230
	0.0919
	3.6952
	2.6757
	3.5150
	1.3810
	0.0000

	FAM133CP
	0.3413
	0.1230
	4.0461
	2.6362
	2.7752
	1.5348
	0.0000

	SNORA76
	0.0469
	0.5531
	3.8773
	4.5588
	0.0847
	0.8505
	0.0000

	SNORD116-15
	0.1983
	0.0709
	4.1018
	2.4114
	2.7955
	1.7010
	0.0000

	ACTC1
	1.9802
	4.7083
	2.1444
	2.8515
	0.4206
	0.7520
	0.0000

	ANKDD1A
	0.2708
	0.0772
	3.4408
	2.7556
	3.5073
	1.2487
	0.0000

	PLP1
	0.3077
	0.1433
	3.1825
	3.7418
	2.1465
	0.8505
	0.0000

	TRO
	0.3057
	0.1415
	3.1622
	3.7180
	2.1603
	0.8505
	0.0000

	ADAM33
	0.1614
	0.0382
	2.7827
	2.8662
	4.2281
	0.9709
	0.0000

	MIR4800
	0.0775
	0.2496
	4.8107
	2.8281
	0.3106
	1.7010
	0.0000

	CROCCP3
	0.2659
	0.1328
	3.8041
	2.9042
	2.0021
	1.3098
	0.0000

	MIR1228
	0.4242
	0.1821
	3.5105
	3.0957
	2.3296
	1.1340
	0.0000

	MYL2
	0.9416
	3.0032
	3.4856
	4.3246
	0.3135
	0.8060
	0.0000

	SNORD79
	0.2297
	0.0822
	2.3760
	3.7249
	2.7955
	0.6379
	0.0000

	LOC100216546
	0.3992
	0.1931
	3.7022
	2.7966
	2.0673
	1.3238
	0.0000

	ABCA6
	0.2818
	0.1287
	3.2169
	3.1888
	2.1887
	1.0088
	0.0000

	KIAA0408
	0.0918
	0.0327
	2.7542
	3.1656
	2.8046
	0.8701
	0.0000

	MIF
	0.8386
	1.8000
	3.8383
	3.9714
	0.4659
	0.9665
	0.0000

	CAMK1
	0.2866
	0.1354
	3.4936
	2.7847
	2.1168
	1.2545
	0.0000

	SNORD58A
	0.1903
	0.5105
	2.9520
	4.6278
	0.3727
	0.6379
	0.0000

	DUSP6
	0.2646
	0.7144
	3.1446
	4.5018
	0.3704
	0.6985
	0.0000

	MIR320D1
	0.1281
	0.2750
	2.6508
	4.6751
	0.4659
	0.5670
	0.0000

	MMP14
	0.3820
	0.1279
	3.1847
	2.5795
	2.9872
	1.2346
	0.0000

	FBN1
	0.3560
	0.1419
	3.1539
	2.8774
	2.5084
	1.0961
	0.0000

	SNORA45
	0.2378
	0.6636
	3.4440
	4.0494
	0.3584
	0.8505
	0.0000

	CASQ2
	0.3547
	1.0129
	2.5958
	5.0531
	0.3502
	0.5137
	0.0000

	YJEFN3
	0.3137
	0.0996
	2.6201
	2.9406
	3.1494
	0.8910
	0.0000

	METTL7A
	0.2312
	0.0971
	2.1988
	3.7452
	2.3795
	0.5871
	0.0000

	TBX18
	0.1657
	0.0313
	2.4564
	1.9049
	5.3006
	1.2895
	0.0000

	PELI2
	0.1242
	0.0582
	3.5962
	2.1388
	2.1349
	1.6814
	0.0000

	C1RL
	0.2409
	0.0613
	2.5140
	2.4788
	3.9289
	1.0142
	0.0000

	MARVELD1
	0.4491
	0.1652
	3.4181
	2.1469
	2.7185
	1.5922
	0.0000

	VCAN
	0.8190
	0.2370
	2.9898
	2.3861
	3.4551
	1.2530
	0.0000

	OGN
	0.4701
	0.1768
	3.0259
	2.6240
	2.6582
	1.1532
	0.0000

	LY6G5B
	0.2175
	0.0898
	2.6393
	3.0015
	2.4227
	0.8793
	0.0000

	HSP90AB4P
	0.2451
	0.1165
	3.6258
	2.0373
	2.1033
	1.7798
	0.0000

	CLEC14A
	0.2356
	0.4943
	2.6558
	4.3459
	0.4766
	0.6111
	0.0000

	LCAT
	0.3325
	0.1242
	2.8864
	2.5814
	2.6760
	1.1182
	0.0000

	PRELP
	0.5732
	0.1706
	3.2102
	1.9043
	3.3593
	1.6857
	0.0000

	MZF1
	0.2482
	0.1196
	2.9297
	2.7898
	2.0752
	1.0502
	0.0000

	DPRXP4
	0.1697
	0.0708
	3.2180
	2.1784
	2.3961
	1.4772
	0.0000

	SNORD22
	0.6921
	1.5386
	3.0682
	4.2088
	0.4498
	0.7290
	0.0000

	EXT1
	0.5314
	0.2591
	3.0884
	2.7593
	2.0511
	1.1193
	0.0000

	YPEL3
	0.4103
	0.1899
	2.9293
	2.7788
	2.1601
	1.0542
	0.0000

	SNORA34
	0.5460
	1.3671
	2.8237
	4.4266
	0.3994
	0.6379
	0.0000

	MYL12A
	0.3944
	1.5669
	3.2144
	3.9109
	0.2517
	0.8219
	0.0000

	GPR173
	0.2380
	0.0952
	2.4615
	2.8941
	2.5003
	0.8505
	0.0000

	SERPING1
	0.3377
	0.1439
	2.1254
	3.3763
	2.3466
	0.6295
	0.0000

	TUBA4A
	0.1553
	0.4370
	2.3022
	4.4905
	0.3554
	0.5127
	0.0000

	LOC100129917
	0.2621
	0.1228
	3.2071
	2.2445
	2.1342
	1.4289
	0.0000

	AP1G2
	0.2348
	0.0911
	2.6576
	2.5950
	2.5767
	1.0241
	0.0000

	SCARNA8
	0.2378
	0.9699
	2.9520
	4.0494
	0.2452
	0.7290
	0.0000

	UQCR10
	0.3442
	0.7366
	2.3240
	4.5876
	0.4673
	0.5066
	0.0000

	STAT6
	0.2961
	0.1309
	3.0016
	2.4227
	2.2621
	1.2389
	0.0000

	PI15
	0.1482
	0.0232
	1.5270
	2.0308
	6.3896
	0.7519
	0.0000

	NUAK1
	0.3647
	0.7527
	3.1326
	3.6752
	0.4846
	0.8524
	0.0000

	LOC100128398
	0.2300
	0.1109
	3.1313
	2.2833
	2.0736
	1.3714
	0.0000

	LINC00341
	0.1534
	0.0620
	3.0346
	2.0813
	2.4729
	1.4580
	0.0000

	TSSK3
	0.3072
	0.1110
	2.7689
	2.3307
	2.7681
	1.1880
	0.0000

	LOC727915
	0.0031
	0.0157
	2.6189
	3.9022
	0.1983
	0.6712
	0.0000

	PDLIM7
	0.2415
	0.1163
	2.6748
	2.7920
	2.0764
	0.9580
	0.0000

	PDLIM5
	0.5014
	1.0677
	2.7098
	4.2053
	0.4696
	0.6444
	0.0000

	FBLN5
	0.4224
	0.0922
	2.4786
	1.7351
	4.5825
	1.4285
	0.0000

	CYBRD1
	0.3143
	0.1512
	2.7427
	2.6677
	2.0783
	1.0281
	0.0000

	IRS4
	0.1148
	0.0121
	1.1878
	1.3966
	9.4513
	0.8505
	0.0000

	LOC338799
	0.2865
	0.1058
	3.0738
	1.8302
	2.7088
	1.6794
	0.0000

	TAS2R4
	0.2230
	0.0897
	2.4507
	2.6272
	2.4849
	0.9328
	0.0000

	LTBP3
	0.4066
	0.1226
	2.7964
	1.8633
	3.3160
	1.5008
	0.0000

	MXRA8
	0.2363
	0.0899
	2.4774
	2.4556
	2.6282
	1.0088
	0.0000

	NRAP
	0.2910
	1.5625
	2.4831
	4.3026
	0.1862
	0.5771
	0.0000

	ID4
	0.7043
	0.1367
	2.1774
	1.7225
	5.1535
	1.2641
	0.0000

	AHDC1
	0.1630
	0.0652
	1.8700
	2.9756
	2.5011
	0.6284
	0.0000

	PVRIG
	0.1960
	0.0571
	2.2594
	2.0776
	3.4330
	1.0875
	0.0001

	RNU4ATAC
	0.1917
	0.8744
	2.9746
	3.4974
	0.2193
	0.8505
	0.0001

	BCL9L
	0.2854
	0.1410
	2.0587
	3.1084
	2.0235
	0.6623
	0.0001

	PLXNA3
	0.2088
	0.0772
	2.1600
	2.5397
	2.7055
	0.8505
	0.0001

	MICAL1
	0.2085
	0.0576
	2.4505
	1.7223
	3.6177
	1.4228
	0.0001

	NUMBL
	0.1827
	0.0604
	2.7898
	1.5830
	3.0221
	1.7624
	0.0001

	RPA4
	0.2032
	0.0698
	2.1018
	2.4712
	2.9119
	0.8505
	0.0001

	HAUS7
	0.1725
	0.0396
	1.7839
	2.0974
	4.3552
	0.8505
	0.0001

	IL11RA
	0.3490
	0.1389
	2.5066
	2.3368
	2.5131
	1.0727
	0.0001

	MRPL41
	0.4664
	1.0781
	2.5978
	3.9271
	0.4326
	0.6615
	0.0001

	SELO
	0.2007
	0.0842
	2.4629
	2.3405
	2.3833
	1.0523
	0.0001

	MYLK
	0.4453
	0.1823
	2.2838
	2.6670
	2.4424
	0.8563
	0.0001

	PODN
	0.1971
	0.0717
	2.2335
	2.3704
	2.7466
	0.9423
	0.0001

	NID1
	0.1582
	0.3686
	2.7540
	3.3637
	0.4293
	0.8187
	0.0001

	ZNF37BP
	0.2218
	0.0847
	2.7302
	1.8740
	2.6200
	1.4569
	0.0001

	SETBP1
	0.1394
	0.0603
	2.2043
	2.5740
	2.3132
	0.8564
	0.0001

	KIRREL
	0.2519
	0.0822
	2.7094
	1.6025
	3.0645
	1.6908
	0.0001

	SNORD63
	0.6370
	0.2930
	2.8237
	2.2133
	2.1742
	1.2758
	0.0001

	ARPC4-TTLL3
	0.2337
	0.0941
	2.6135
	2.0044
	2.4833
	1.3039
	0.0001

	LOX
	0.4516
	0.1733
	2.3979
	2.3360
	2.6067
	1.0265
	0.0001

	GCSHP3
	0.3073
	0.6395
	2.7898
	3.3565
	0.4806
	0.8312
	0.0001

	THBS3
	0.2639
	0.0788
	2.2163
	2.0145
	3.3481
	1.1002
	0.0001

	LTBP4
	0.3621
	0.1101
	2.7142
	1.5084
	3.2884
	1.7994
	0.0001

	SNORA65
	0.4125
	0.9836
	3.3183
	2.7868
	0.4193
	1.1907
	0.0001

	LRIG3
	0.1509
	0.0653
	2.3208
	2.3436
	2.3107
	0.9903
	0.0001

	CYB5R1
	0.3125
	0.7592
	2.4632
	3.7721
	0.4116
	0.6530
	0.0001

	PLAC4
	0.2559
	0.1151
	2.9131
	1.7087
	2.2233
	1.7048
	0.0002

	SNORA43
	0.6976
	1.4474
	2.8864
	3.3938
	0.4820
	0.8505
	0.0002

	ZNF135
	0.2331
	0.1155
	2.5656
	2.2461
	2.0189
	1.1423
	0.0002

	MIR635
	0.0634
	0.1361
	3.2800
	2.3139
	0.4659
	1.4175
	0.0002

	CFH
	0.1924
	0.0769
	1.9749
	2.5771
	2.5029
	0.7663
	0.0002

	JPH1
	0.0558
	0.2726
	2.0040
	3.9658
	0.2048
	0.5053
	0.0002

	LOC100507244
	0.1680
	0.0607
	2.4687
	1.8221
	2.7682
	1.3549
	0.0002

	SNORD2
	0.5306
	1.1388
	3.6588
	2.1510
	0.4659
	1.7010
	0.0002

	MIR380
	0.1013
	0.2174
	2.0950
	3.6948
	0.4659
	0.5670
	0.0002

	COL5A1
	0.2648
	0.0763
	2.1968
	1.8154
	3.4688
	1.2101
	0.0002

	DPYSL3
	0.4504
	0.1859
	2.3472
	2.3263
	2.4233
	1.0090
	0.0002

	FMOD
	0.7471
	0.2557
	2.1630
	2.3837
	2.9213
	0.9074
	0.0002

	LOC654342
	0.2191
	0.0848
	2.1715
	2.2414
	2.5824
	0.9688
	0.0002

	HOXD4
	0.0205
	0.0073
	2.0141
	2.1188
	2.7954
	0.9506
	0.0002

	SMYD1
	0.4231
	0.9049
	2.4722
	3.6384
	0.4675
	0.6795
	0.0002

	SOD3
	0.3370
	0.0651
	1.3389
	2.0281
	5.1788
	0.6602
	0.0002

	SNED1
	0.1105
	0.0404
	2.1079
	2.1053
	2.7352
	1.0012
	0.0003

	F3
	0.2861
	0.1424
	2.5859
	2.1193
	2.0097
	1.2202
	0.0003

	DDTL
	0.2391
	0.0930
	2.1444
	2.2278
	2.5714
	0.9626
	0.0003

	TIMP2
	0.2435
	0.1196
	2.8618
	1.6661
	2.0370
	1.7177
	0.0003

	ZNF83
	0.2497
	0.1162
	2.3954
	2.1651
	2.1480
	1.1064
	0.0003

	BOC
	0.2042
	0.0587
	2.1148
	1.7232
	3.4776
	1.2272
	0.0003

	NRK
	0.1979
	0.0862
	2.0471
	2.4069
	2.2956
	0.8505
	0.0004

	LOC283335
	0.1557
	0.0647
	1.8529
	2.4840
	2.4072
	0.7459
	0.0004

	MIR100HG
	0.3759
	0.1049
	2.3525
	1.4071
	3.5819
	1.6719
	0.0005

	UBAP1L
	0.1664
	0.0777
	1.8525
	2.5897
	2.1420
	0.7153
	0.0005

	CCDC56
	0.3753
	0.8183
	2.5879
	3.2601
	0.4586
	0.7938
	0.0005

	THBS2
	0.6678
	0.1872
	2.5408
	1.3370
	3.5677
	1.9003
	0.0005

	PXDC1
	0.3309
	0.1056
	1.5479
	2.4846
	3.1330
	0.6230
	0.0005

	COL16A1
	0.1609
	0.0640
	2.6455
	1.3883
	2.5157
	1.9055
	0.0005

	NAGK
	0.2685
	0.1336
	2.6427
	1.7951
	2.0101
	1.4722
	0.0006

	PRRT3-AS1
	0.1360
	0.0675
	2.4096
	1.9129
	2.0147
	1.2597
	0.0006

	ZNF331
	0.1864
	0.0904
	2.0448
	2.3400
	2.0611
	0.8739
	0.0007

	ZNF70
	0.2463
	0.1084
	2.2538
	2.0236
	2.2717
	1.1138
	0.0007

	ITIH4
	0.0457
	0.0228
	1.8626
	2.4357
	2.0034
	0.7647
	0.0007

	PAK3
	0.1955
	0.0962
	2.0226
	2.3781
	2.0316
	0.8505
	0.0007

	VAMP1
	0.2284
	0.1078
	2.2466
	2.0716
	2.1190
	1.0845
	0.0008

	SNORA11B
	0.0981
	0.4738
	3.0443
	2.3862
	0.2071
	1.2758
	0.0009

	FKBP10
	0.3842
	0.1007
	1.7983
	1.7802
	3.8163
	1.0102
	0.0009

	FNDC1
	0.1609
	0.0373
	1.9241
	1.2281
	4.3103
	1.5666
	0.0009

	GSTM2
	0.1313
	0.0519
	1.7642
	2.2272
	2.5303
	0.7921
	0.0009

	MYH10
	0.8317
	0.1562
	1.7950
	1.3764
	5.3252
	1.3041
	0.0010

	EFS
	0.1863
	0.0591
	2.3564
	1.2157
	3.1521
	1.9382
	0.0010

	PACSIN3
	0.1356
	0.3234
	1.9689
	3.4255
	0.4192
	0.5748
	0.0010

	ABI3BP
	0.1753
	0.0639
	2.0631
	1.7783
	2.7412
	1.1601
	0.0011

	TMEM106A
	0.1729
	0.0613
	2.0166
	1.7857
	2.8221
	1.1293
	0.0011

	PDE4DIP
	0.2413
	0.5021
	1.8884
	3.5938
	0.4806
	0.5255
	0.0011

	TCEAL5
	0.1658
	0.0572
	1.7150
	2.0164
	2.8990
	0.8505
	0.0013

	RRBP1
	0.2066
	0.0973
	2.0447
	2.0958
	2.1232
	0.9756
	0.0014

	SH3PXD2B
	0.1220
	0.0541
	2.4432
	1.4127
	2.2548
	1.7295
	0.0015

	TGFB3
	0.3451
	0.1601
	1.8315
	2.3826
	2.1555
	0.7687
	0.0016

	HEMK1
	0.1639
	0.0799
	1.7749
	2.3527
	2.0510
	0.7544
	0.0016

	LOC100498859
	0.3693
	1.4211
	0.1500
	0.1764
	0.2598
	0.8505
	0.0016

	ADARB1
	0.3254
	0.1112
	1.4447
	2.3462
	2.9266
	0.6158
	0.0016

	NDEL1
	0.2587
	0.1161
	2.0592
	2.0007
	2.2283
	1.0292
	0.0017

	MIR4721
	0.2790
	0.8235
	2.1648
	3.3938
	0.3388
	0.6379
	0.0017

	MIR770
	0.0634
	0.1361
	1.9680
	3.0852
	0.4659
	0.6379
	0.0017

	MTMR11
	0.2739
	0.0759
	1.8411
	1.5025
	3.6095
	1.2254
	0.0019

	NHS
	0.1766
	0.0798
	1.8264
	2.1474
	2.2139
	0.8505
	0.0019

	LPAR1
	0.1186
	0.0562
	2.4513
	1.3472
	2.1097
	1.8195
	0.0022

	DAAM2
	0.1733
	0.0674
	1.7159
	2.0250
	2.5723
	0.8474
	0.0022

	YPEL4
	0.1693
	0.0846
	2.1252
	1.8701
	2.0011
	1.1364
	0.0023

	TAS2R5
	0.1964
	0.0702
	1.9184
	1.6585
	2.7955
	1.1567
	0.0025

	PI16
	0.2263
	0.1075
	1.8536
	2.1427
	2.1050
	0.8651
	0.0025

	BICC1
	0.2009
	0.0841
	2.0755
	1.6843
	2.3879
	1.2323
	0.0026

	PIAS3
	0.2313
	0.1123
	2.1156
	1.8584
	2.0595
	1.1384
	0.0026

	CKLF
	0.2255
	0.1114
	2.4320
	1.4631
	2.0237
	1.6622
	0.0027

	OCLM
	0.1561
	0.0609
	1.9080
	1.7256
	2.5625
	1.1057
	0.0027

	MXD4
	0.1796
	0.0836
	2.4185
	1.3406
	2.1468
	1.8040
	0.0028

	NFIX
	0.1592
	0.0504
	1.3685
	2.0026
	3.1568
	0.6834
	0.0029

	PDGFRA
	0.2789
	0.1142
	1.5018
	2.3145
	2.4425
	0.6488
	0.0030

	MYO15B
	0.1502
	0.0677
	1.8819
	1.9095
	2.2173
	0.9855
	0.0030

	SH3BGRL
	0.1646
	0.0686
	1.7024
	2.0016
	2.3991
	0.8505
	0.0032

	IFITM10
	0.1198
	0.0515
	2.1855
	1.4108
	2.3262
	1.5491
	0.0033

	SH3YL1
	0.2094
	0.0779
	1.9426
	1.5942
	2.6884
	1.2186
	0.0033

	FLJ45340
	0.1484
	0.0539
	1.7617
	1.7043
	2.7542
	1.0337
	0.0034

	LENG9
	0.2096
	0.0773
	1.8972
	1.5933
	2.7107
	1.1907
	0.0038

	RHOU
	0.2486
	0.0756
	1.1203
	2.1866
	3.2900
	0.5124
	0.0038

	MFI2-AS1
	0.1126
	0.0256
	1.5530
	1.1205
	4.3929
	1.3860
	0.0040

	COL6A6
	0.3202
	0.1337
	1.3477
	2.4221
	2.3947
	0.5564
	0.0041

	TMEM133
	0.2130
	0.4354
	2.6579
	2.1793
	0.4892
	1.2196
	0.0042

	DOM3Z
	0.2772
	0.1240
	2.1507
	1.5609
	2.2364
	1.3778
	0.0043

	RND3
	0.1397
	0.6503
	2.1580
	2.9955
	0.2149
	0.7204
	0.0045

	PID1
	0.2309
	0.0899
	1.5747
	1.9953
	2.5684
	0.7892
	0.0045

	UQCRQ
	0.2971
	0.6620
	2.1365
	2.9594
	0.4488
	0.7219
	0.0047

	ANTXR1
	0.3211
	0.1007
	1.8292
	1.4480
	3.1881
	1.2632
	0.0047

	TMEM106A-AS1
	0.1317
	0.0477
	1.7371
	1.5518
	2.7609
	1.1194
	0.0054

	HOXA9
	0.0041
	0.0152
	1.7632
	2.8875
	0.2662
	0.6106
	0.0058

	PKD2
	0.4171
	0.1333
	2.0104
	1.2325
	3.1300
	1.6311
	0.0061

	MMP19
	0.3622
	0.1129
	1.4676
	1.7763
	3.2096
	0.8262
	0.0063

	LINC00085
	0.2866
	0.1097
	2.0220
	1.3594
	2.6120
	1.4874
	0.0065

	TRAF5
	0.2500
	0.0783
	1.7496
	1.3625
	3.1940
	1.2841
	0.0065

	MIR145
	0.7760
	0.3785
	1.4594
	2.5739
	2.0500
	0.5670
	0.0067

	LOC100507500
	0.0949
	0.0432
	1.6587
	1.8092
	2.1953
	0.9168
	0.0071

	TNFRSF1A
	0.2166
	0.1064
	1.7595
	1.8973
	2.0359
	0.9274
	0.0073

	MAP3K12
	0.1913
	0.0861
	1.9480
	1.5256
	2.2212
	1.2769
	0.0075

	SLIT3
	0.1576
	0.0407
	1.4580
	1.2642
	3.8683
	1.1533
	0.0077

	SRF
	0.2311
	0.4666
	1.8680
	2.9284
	0.4952
	0.6379
	0.0079

	SNORD67
	0.1682
	1.0227
	1.7396
	3.4089
	0.1644
	0.5103
	0.0079

	TERC
	0.4028
	1.0286
	2.2989
	2.7030
	0.3916
	0.8505
	0.0081

	CPEB4
	0.3127
	0.9017
	1.9858
	3.0678
	0.3468
	0.6473
	0.0082

	NLGN2
	0.1387
	0.0669
	2.1409
	1.2619
	2.0725
	1.6966
	0.0085

	CTSF
	0.2136
	0.0962
	1.6001
	1.9112
	2.2211
	0.8372
	0.0085

	PRR3
	0.2153
	0.1063
	1.8697
	1.7109
	2.0263
	1.0928
	0.0086

	ACTG2
	0.1546
	0.0303
	0.8736
	1.4248
	5.1017
	0.6131
	0.0090

	MYH11
	0.4350
	0.0733
	1.1913
	1.0568
	5.9355
	1.1272
	0.0091

	SNX33
	0.2225
	0.1015
	1.7684
	1.7142
	2.1914
	1.0316
	0.0092

	C14orf149
	0.2480
	0.1195
	1.9424
	1.5705
	2.0752
	1.2368
	0.0098

	ITGB6
	0.0045
	0.0178
	1.4843
	2.9446
	0.2545
	0.5041
	0.0106

	MAMDC2
	0.1329
	0.0598
	1.9158
	1.3457
	2.2239
	1.4237
	0.0110

	SNORA26
	0.3573
	1.5338
	2.6400
	1.8624
	0.2330
	1.4175
	0.0113

	FAM118A
	0.2394
	0.1177
	1.6918
	1.8272
	2.0334
	0.9259
	0.0114

	HIST1H3J
	0.0918
	0.2813
	2.8472
	1.4347
	0.3261
	1.9845
	0.0114

	ATHL1
	0.1313
	0.0206
	0.9912
	0.8508
	6.3830
	1.1651
	0.0119

	NTRK2
	0.1009
	0.0450
	2.0516
	1.0659
	2.2408
	1.9247
	0.0125

	NOV
	0.9215
	0.0688
	0.6951
	0.6107
	13.3935
	1.1384
	0.0127

	HOXB4
	0.1070
	0.0187
	0.8129
	1.1682
	5.7074
	0.6959
	0.0127

	FILIP1
	0.2512
	0.5415
	2.2065
	2.3903
	0.4639
	0.9231
	0.0128

	H1FX-AS1
	0.1581
	0.0520
	1.3067
	1.6100
	3.0430
	0.8116
	0.0129

	BLID
	0.3638
	0.0859
	1.5803
	0.9733
	4.2355
	1.6237
	0.0129

	CRISPLD2
	0.1106
	0.0424
	1.6278
	1.3842
	2.6101
	1.1759
	0.0134

	THRA
	0.2209
	0.1089
	1.5005
	1.9578
	2.0288
	0.7664
	0.0136

	LOC150381
	0.1892
	0.0706
	1.7215
	1.3058
	2.6814
	1.3183
	0.0137

	SCUBE3
	0.3129
	0.1495
	1.9365
	1.4865
	2.0931
	1.3028
	0.0137

	TRIM56
	0.2460
	0.1095
	1.6538
	1.6454
	2.2454
	1.0051
	0.0149

	STAG3
	0.0993
	0.0390
	1.5972
	1.3943
	2.5482
	1.1455
	0.0150

	HECTD2
	0.1324
	0.0566
	1.7712
	1.3286
	2.3396
	1.3331
	0.0151

	FAM43A
	0.1577
	0.3320
	2.3327
	1.9903
	0.4749
	1.1720
	0.0151

	OR52B6
	0.1493
	0.0534
	1.1586
	1.8163
	2.7955
	0.6379
	0.0151

	MRVI1-AS1
	0.1904
	0.0530
	1.0323
	1.6378
	3.5901
	0.6303
	0.0153

	DUSP3
	0.3753
	0.7862
	2.2436
	2.3712
	0.4774
	0.9462
	0.0162

	MTMR9LP
	0.1768
	0.0355
	1.1371
	1.0027
	4.9756
	1.1340
	0.0163

	SEC24D
	0.2094
	0.0889
	1.6535
	1.4942
	2.3551
	1.1067
	0.0170

	AGBL1
	0.0096
	0.0295
	1.7740
	2.4154
	0.3239
	0.7344
	0.0173

	LOC401397
	0.2153
	0.5416
	1.9490
	2.5781
	0.3976
	0.7560
	0.0185

	PRRT3
	0.1035
	0.0452
	1.6677
	1.3592
	2.2890
	1.2270
	0.0186

	IGDCC4
	0.0643
	0.0240
	1.0307
	1.8288
	2.6821
	0.5636
	0.0189

	COX7C
	0.2802
	0.6447
	1.7390
	2.8625
	0.4346
	0.6075
	0.0195

	RBP5
	0.1041
	0.0286
	1.2393
	1.2069
	3.6426
	1.0268
	0.0197

	FAM114A1
	0.1843
	0.0908
	1.6849
	1.5524
	2.0303
	1.0854
	0.0197

	PIK3C2B
	0.1858
	0.0863
	1.4414
	1.7636
	2.1538
	0.8173
	0.0199

	LTBR
	0.1762
	0.0849
	1.7519
	1.4181
	2.0741
	1.2354
	0.0205

	TREX2
	0.0603
	0.0076
	0.6241
	0.7338
	7.9205
	0.8505
	0.0208

	EVC
	0.1833
	0.0600
	1.7290
	0.9250
	3.0563
	1.8692
	0.0208

	CPXM1
	0.1021
	0.0348
	1.4412
	1.2419
	2.9325
	1.1605
	0.0214

	PXDN
	0.3164
	0.1013
	1.1768
	1.6521
	3.1240
	0.7123
	0.0216

	COL27A1
	0.1951
	0.0473
	0.8767
	1.4729
	4.1225
	0.5952
	0.0221

	SPSB3
	0.1743
	0.0815
	1.5379
	1.6000
	2.1392
	0.9611
	0.0224

	TP73-AS1
	0.1781
	0.0843
	1.4928
	1.6703
	2.1121
	0.8938
	0.0224

	KIAA1737
	0.1279
	0.2978
	2.1439
	2.0318
	0.4294
	1.0552
	0.0231

	FAT4
	0.2310
	0.1010
	1.3344
	1.7887
	2.2878
	0.7460
	0.0233

	INO80E
	0.1527
	0.0598
	1.3893
	1.5060
	2.5543
	0.9225
	0.0235

	KIAA1683
	0.0945
	0.0205
	1.1971
	0.8112
	4.6064
	1.4757
	0.0245

	GALNT2
	0.1607
	0.0740
	1.4505
	1.6148
	2.1707
	0.8982
	0.0254

	PRKD1
	0.1867
	0.0875
	1.7145
	1.3436
	2.1331
	1.2760
	0.0255

	CYP27A1
	0.1121
	0.0450
	1.2836
	1.5683
	2.4918
	0.8184
	0.0262

	LOC100335030
	0.1748
	0.0661
	1.4382
	1.3769
	2.6452
	1.0445
	0.0264

	DBN1
	0.1641
	0.0646
	1.3980
	1.4653
	2.5386
	0.9541
	0.0265

	CDC25B
	0.1369
	0.0676
	1.7298
	1.3117
	2.0249
	1.3188
	0.0266

	LRRN1
	0.1255
	0.0429
	1.6254
	0.9365
	2.9290
	1.7355
	0.0271

	GAS5-AS1
	0.1174
	0.3005
	2.0558
	2.0875
	0.3908
	0.9848
	0.0272

	PMM2
	0.1633
	0.0764
	1.6474
	1.3664
	2.1381
	1.2057
	0.0273

	SIK1
	0.0403
	0.2106
	1.7001
	2.5259
	0.1916
	0.6731
	0.0278

	MRVI1
	0.2382
	0.0420
	0.8181
	1.0339
	5.6763
	0.7913
	0.0282

	MIR3618
	0.0705
	0.1514
	2.1891
	1.7159
	0.4659
	1.2758
	0.0283

	OXER1
	0.1103
	0.0497
	1.1413
	1.8181
	2.2220
	0.6278
	0.0290

	SSR3
	0.3747
	0.8195
	2.2877
	2.0300
	0.4573
	1.1269
	0.0294

	MIRLET7BHG
	0.0989
	0.0374
	1.5485
	1.0962
	2.6452
	1.4126
	0.0300

	SLC46A1
	0.2225
	0.0757
	1.3695
	1.3000
	2.9388
	1.0534
	0.0306

	PLEKHH3
	0.1019
	0.0406
	1.0614
	1.7254
	2.5074
	0.6152
	0.0307

	RNF103
	0.2011
	0.5174
	2.5327
	1.4940
	0.3887
	1.6952
	0.0314

	MS4A6A
	0.2046
	0.0983
	1.6903
	1.3179
	2.0819
	1.2826
	0.0320

	HSPA1B
	0.5703
	0.2833
	1.6745
	1.6659
	2.0131
	1.0051
	0.0331

	LSP1
	0.1059
	0.0429
	1.0864
	1.6888
	2.4666
	0.6433
	0.0332

	LTBP2
	0.4630
	0.0521
	0.8056
	0.5766
	8.8824
	1.3971
	0.0349

	SNORD8
	0.6849
	1.4088
	1.7712
	2.7767
	0.4862
	0.6379
	0.0357

	MRPL34
	0.1974
	0.4980
	1.8209
	2.4004
	0.3963
	0.7586
	0.0360

	DSEL
	0.6965
	0.1978
	1.1965
	1.4595
	3.5209
	0.8198
	0.0373

	AHNAK2
	0.0660
	0.0231
	1.0049
	1.4750
	2.8549
	0.6813
	0.0394

	ZNF362
	0.1980
	0.0783
	1.5417
	1.1502
	2.5284
	1.3404
	0.0396

	SKI
	0.1437
	0.0609
	1.4515
	1.2889
	2.3593
	1.1262
	0.0396

	STOX2
	0.1929
	0.4215
	2.4662
	1.3727
	0.4577
	1.7966
	0.0403

	LPAR4
	0.1246
	0.0561
	1.2886
	1.5151
	2.2220
	0.8505
	0.0411

	LOC155060
	0.1044
	0.0353
	1.3385
	1.0534
	2.9582
	1.2706
	0.0423

	ADAMTS10
	0.1859
	0.0471
	1.1619
	0.9299
	3.9460
	1.2494
	0.0452

	SNORA14A
	0.3256
	0.6988
	1.9243
	2.2625
	0.4659
	0.8505
	0.0453

	OTUD1
	0.1956
	2.2222
	1.0845
	1.2751
	0.0880
	0.8505
	0.0457

	LASP1
	0.1512
	0.0723
	1.5488
	1.2356
	2.0912
	1.2535
	0.0475

	MYO18B
	0.1699
	0.3997
	1.4136
	2.6535
	0.4250
	0.5327
	0.0476


Additional file 18 Table S12. The GO enrichment of differently expressed genes in the twin 

  Table S12.1 The Go enrichment of lower expressed genes in twin case
	Biological process
	Count of gene
	EASE score

	Cluster 1
	sperm-egg recognition
	8
	4.30E-03

	　
	binding of sperm to zona pellucida
	8
	4.30E-03

	　
	cell-cell recognition
	8
	1.20E-02

	Cluster 2
	peptidyl-citrulline biosynthetic process from peptidyl-arginine
	4
	1.90E-02

	　
	citrulline biosynthetic process
	4
	3.50E-02

	　
	citrulline metabolic process
	4
	5.50E-02

	Cluster 3
	M phase of meiotic cell cycle
	21
	3.40E-02

	　
	meiosis
	21
	3.40E-02

	　
	meiotic cell cycle
	21
	4.10E-02

	Cluster 4
	spinal cord oligodendrocyte cell differentiation
	3
	4.90E-02

	　
	spinal cord oligodendrocyte cell fate specification
	3
	4.90E-02

	　
	oligodendrocyte cell fate specification
	3
	4.90E-02

	　
	oligodendrocyte cell fate commitment
	3
	4.90E-02

	　
	glial cell fate specification
	3
	4.90E-02

	Cluster 5
	negative regulation of lymphocyte proliferation
	9
	5.50E-02

	　
	negative regulation of mononuclear cell proliferation
	9
	5.50E-02

	　
	negative regulation of leukocyte proliferation
	9
	5.50E-02

	Cluster 6
	regulation of lymphocyte proliferation
	17
	8.20E-02

	　
	regulation of mononuclear cell proliferation
	17
	8.90E-02

	　
	regulation of leukocyte proliferation
	17
	8.90E-02

	Cellular component
	Count of gene
	EASE score

	Cluster 1
	myofibril
	25
	2.70E-02

	　
	sarcomere
	22
	4.00E-02

	　
	contractile fiber
	26
	4.00E-02

	　
	contractile fiber part
	24
	5.50E-02

	Molecular function
	Count of gene
	EASE score

	Cluster 1
	passive transmembrane transporter activity
	107
	1.10E-11

	　
	substrate specific channel activity
	104
	1.30E-11

	　
	channel activity
	106
	2.20E-11

	　
	ion channel activity
	100
	5.70E-11

	　
	gated channel activity
	82
	1.30E-09

	Cluster 2
	serine-type peptidase activity
	53
	2.40E-08

	　
	serine-type endopeptidase activity
	48
	2.50E-08

	　
	serine hydrolase activity
	53
	3.60E-08

	Cluster 3
	chloride channel activity
	27
	9.80E-07

	　
	anion channel activity
	27
	5.50E-06

	　
	chloride ion binding
	25
	4.40E-05

	　
	anion binding
	26
	3.50E-04

	Cluster 4
	peptide receptor activity
	36
	1.30E-06

	　
	peptide receptor activity, G-protein coupled
	36
	1.30E-06

	　
	peptide binding
	42
	4.50E-03

	Cluster 5
	peptidase inhibitor activity
	44
	1.20E-06

	　
	endopeptidase inhibitor activity
	42
	1.80E-06

	　
	enzyme inhibitor activity
	51
	1.10E-02

	Cluster 6
	intracellular cyclic nucleotide activated cation channel activity
	5
	8.10E-03

	　
	cyclic nucleotide-gated ion channel activity
	5
	8.10E-03

	　
	intracellular ligand-gated ion channel activity
	6
	5.30E-02

	Cluster 7
	oxidoreductase activity, acting on diphenols and related substances as donors
	5
	2.30E-02

	　
	oxidoreductase activity, acting on diphenols and related substances as donors, cytochrome as acceptor
	4
	8.10E-02

	　
	ubiquinol-cytochrome-c reductase activity
	4
	8.10E-02

	Cluster 8
	voltage-gated cation channel activity
	28
	5.50E-02

	　
	voltage-gated channel activity
	35
	6.50E-02

	　
	voltage-gated ion channel activity
	35
	6.50E-02


Table S12.2 The Go enrichment of higher expressed genes in twin case
	Biological process
	Count of gene
	EASE score

	Cluster 1
	protein maturation by peptide bond cleavage
	10
	1.30E-03

	　
	protein processing
	10
	7.90E-03

	　
	protein maturation
	10
	1.30E-02

	Cluster 2
	collagen metabolic process
	5
	1.00E-02

	　
	multicellular organismal macromolecule metabolic process
	5
	1.50E-02

	　
	multicellular organismal metabolic process
	5
	2.70E-02

	Cluster 3
	regulation of cAMP metabolic process
	9
	1.40E-02

	　
	regulation of cyclic nucleotide metabolic process
	9
	2.40E-02

	　
	regulation of nucleotide metabolic process
	9
	2.70E-02

	Cluster 4
	positive regulation of cardiac muscle cell proliferation
	3
	9.00E-03

	　
	regulation of cardiac muscle growth
	3
	4.40E-02

	　
	regulation of cardiac muscle tissue development
	3
	4.40E-02

	　
	regulation of cardiac muscle cell proliferation
	3
	4.40E-02

	　
	regulation of heart growth
	3
	5.10E-02

	Cluster 5
	negative regulation of synaptic transmission
	4
	2.60E-02

	　
	negative regulation of transmission of nerve impulse
	4
	4.10E-02

	　
	negative regulation of neurological system process
	4
	5.40E-02

	Cluster 6
	coagulation
	8
	3.90E-02

	　
	blood coagulation
	8
	3.90E-02

	　
	hemostasis
	8
	5.00E-02

	Cluster 7
	positive regulation of protein kinase activity
	13
	4.40E-02

	　
	positive regulation of kinase activity
	13
	5.50E-02

	　
	positive regulation of transferase activity
	13
	6.90E-02

	Cellular component
	Count of gene
	EASE score

	Cluster 1
	platelet alpha granule lumen
	8
	3.50E-04

	　
	cytoplasmic membrane-bounded vesicle lumen
	8
	5.40E-04

	　
	vesicle lumen
	8
	7.10E-04

	　
	platelet alpha granule
	8
	2.30E-03

	Molecular function
	Count of gene
	EASE score

	Cluster 1
	metal ion binding
	152
	1.20E-02

	　
	cation binding
	152
	1.70E-02

	　
	ion binding
	153
	2.20E-02

	Cluster 2
	serine-type endopeptidase activity
	11
	2.30E-02

	　
	serine-type peptidase activity
	11
	5.30E-02

	　
	serine hydrolase activity
	11
	5.60E-02


Additional file 19: Table S13. The annotation of novel lncRNA
	lncRNA_id
	gene_id
	gene_name
	distance

	MSTRG.6961.1
	ENSG00000196954
	CASP4
	0kb

	MSTRG.6961.1
	ENSG00000235505
	RP11-693N9.2
	0kb

	MSTRG.6961.1
	ENSG00000204403
	CASP12
	-10.204kb

	MSTRG.6961.1
	ENSG00000137757
	CASP5
	+42.69kb

	MSTRG.13840.1
	ENSG00000140678
	ITGAX
	0kb

	MSTRG.13840.1
	ENSG00000156886
	ITGAD
	0kb

	MSTRG.13840.1
	ENSG00000260757
	RP11-120K18.2
	0kb

	MSTRG.13840.1
	ENSG00000261245
	RP11-120K18.3
	-18.981kb

	MSTRG.13840.1
	ENSG00000156885
	COX6A2
	+1.569kb

	MSTRG.170.1
	ENSG00000189409
	MMP23B
	0kb

	MSTRG.170.1
	ENSG00000197530
	MIB2
	0kb

	MSTRG.170.1
	ENSG00000272106
	RP11-345P4.9
	-14.64kb

	MSTRG.170.1
	ENSG00000248333
	CDK11B
	+2.157kb

	MSTRG.36996.3
	ENSG00000185291
	IL3RA
	0kb

	MSTRG.36996.3
	ENSG00000198223
	CSF2RA
	-41.67kb

	MSTRG.36996.3
	ENSG00000169100
	SLC25A6
	+29.837kb

	MSTRG.6968.1
	ENSG00000137752
	CASP1
	0kb

	MSTRG.6968.1
	ENSG00000204397
	CARD16
	0kb

	MSTRG.6968.1
	ENSG00000137757
	CASP5
	-7.972kb

	MSTRG.6968.1
	ENSG00000254750
	CASP1P2
	+18.635kb

	MSTRG.36996.1
	ENSG00000185291
	IL3RA
	0kb

	MSTRG.36996.1
	ENSG00000198223
	CSF2RA
	-27.238kb

	MSTRG.36996.1
	ENSG00000169100
	SLC25A6
	+29.837kb

	MSTRG.11612.1
	ENSG00000259845
	HERC2P10
	0kb

	MSTRG.11612.1
	ENSG00000103832
	GOLGA8UP
	-10.713kb

	MSTRG.11612.1
	ENSG00000260382
	RP11-540B6.2
	+66.508kb

	MSTRG.9010.2
	ENSG00000123066
	MED13L
	0kb

	MSTRG.9010.2
	ENSG00000258337
	RP11-115H15.2
	-4.5kb

	MSTRG.9010.2
	ENSG00000258346
	RP11-148B3.2
	+175.827kb

	MSTRG.36931.1
	ENSG00000276345
	AC004556.1
	-38.556kb

	MSTRG.32866.1
	ENSG00000232729
	AC083884.8
	0kb

	MSTRG.32866.1
	ENSG00000263001
	GTF2I
	0kb

	MSTRG.32866.1
	ENSG00000279005
	RP5-1186P10.1
	-87.337kb

	MSTRG.32866.1
	ENSG00000262648
	PHBP15
	+14.89kb

	MSTRG.35932.14
	ENSG00000107242
	PIP5K1B
	0kb

	MSTRG.35932.14
	ENSG00000236733
	RP11-203L2.4
	-110.564kb

	MSTRG.35932.14
	ENSG00000165059
	PRKACG
	+51.327kb

	MSTRG.15994.1
	ENSG00000214425
	LRRC37A4P
	0kb

	MSTRG.15994.1
	ENSG00000225190
	PLEKHM1
	-21.878kb

	MSTRG.15994.1
	ENSG00000278770
	Metazoa_SRP
	+9.179kb

	MSTRG.2924.1
	ENSG00000157064
	NMNAT2
	-15.243kb

	MSTRG.2924.1
	ENSG00000232860
	SMG7-AS1
	+9.836kb


Additional file 20: Table S14. The differentially expressed lncRNA-mRNA pairs
	lncRNA_id
	length
	UP or DOWN

in case
	type
	gene_id
	gene name
	UP or DOWN

in case

	ENST00000627661
	806
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT000161.2
	6776
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT000161.2
	6776
	UP
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT195709.1
	710
	UP
	trans
	ENSG00000111341
	MGP
	UP

	NONHSAT173682.1
	573
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT173682.1
	573
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT094243.2
	3781
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000414209
	2194
	UP
	trans
	ENSG00000077264
	PAK3
	UP

	ENST00000563554
	852
	UP
	trans
	ENSG00000141756
	FKBP10
	UP

	NONHSAT118924.2
	212
	DOWN
	trans
	ENSG00000163017
	ACTG2
	UP

	NONHSAT217033.1
	5874
	UP
	trans
	ENSG00000108821
	COL1A1
	UP

	NONHSAT217033.1
	5874
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000585065
	4722
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000585065
	4722
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT151130.1
	924
	DOWN
	cis
	ENSG00000120937
	NPPB
	DOWN

	NONHSAT215919.1
	917
	UP
	trans
	ENSG00000146197
	SCUBE3
	UP

	NONHSAT094365.2
	958
	UP
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT094365.2
	958
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT202549.1
	678
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT104492.2
	9070
	UP
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT213126.1
	912
	DOWN
	trans
	ENSG00000163017
	ACTG2
	UP

	NONHSAT183285.1
	1022
	DOWN
	cis
	ENSG00000168542
	COL3A1
	UP

	ENST00000487582
	1581
	UP
	trans
	ENSG00000182326
	C1S
	UP

	ENST00000459650
	1639
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000564531
	542
	DOWN
	cis
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT155772.1
	2105
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT155772.1
	2105
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT066034.2
	11738
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000457665
	974
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	ENST00000457665
	974
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000457665
	974
	UP
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT012888.2
	10237
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT124242.2
	3268
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT145753.2
	4060
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT033408.2
	751
	UP
	cis
	ENSG00000102760
	RGCC
	DOWN

	ENST00000527518
	1249
	UP
	trans
	ENSG00000184194
	GPR173
	UP

	ENST00000580891
	3485
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT183286.1
	2371
	DOWN
	cis
	ENSG00000168542
	COL3A1
	UP

	NONHSAT136811.2
	22158
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT137540.2
	13416
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT137540.2
	13416
	DOWN
	trans
	ENSG00000111341
	MGP
	UP

	ENST00000398461
	3452
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT206796.1
	2149
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT070712.2
	4191
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT105020.2
	1363
	DOWN
	cis
	ENSG00000184347
	SLIT3
	UP

	NONHSAT183417.1
	866
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT183417.1
	866
	UP
	trans
	ENSG00000077264
	PAK3
	UP

	ENST00000614738
	749
	DOWN
	cis
	ENSG00000166147
	FBN1
	UP

	NONHSAT008282.2
	1791
	DOWN
	trans
	ENSG00000111341
	MGP
	UP

	ENST00000578800
	1035
	DOWN
	cis
	ENSG00000101608
	MYL12A
	DOWN

	NONHSAT212387.1
	3147
	UP
	trans
	ENSG00000141756
	FKBP10
	UP

	NONHSAT094530.2
	11643
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT152202.1
	637
	UP
	trans
	ENSG00000130592
	LSP1
	UP

	ENST00000395082
	1322
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000596385
	876
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	ENST00000596385
	876
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT072364.2
	1266
	DOWN
	trans
	ENSG00000130592
	LSP1
	UP

	NONHSAT137611.2
	37513
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000624344
	1849
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000623147
	2121
	UP
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT003522.2
	1426
	UP
	cis
	ENSG00000177606
	JUN
	DOWN

	NONHSAT089991.2
	1806
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT089991.2
	1806
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000593324
	924
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT130309.2
	1793
	UP
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT000537.2
	2781
	UP
	trans
	ENSG00000146197
	SCUBE3
	UP

	NONHSAT000537.2
	2781
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000507304
	1489
	DOWN
	cis
	ENSG00000184347
	SLIT3
	UP

	ENST00000451482
	1078
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT181584.1
	1026
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000552061
	4713
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT142841.2
	6805
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000611513
	2257
	DOWN
	cis
	ENSG00000139318
	DUSP6
	DOWN

	ENST00000623273
	999
	DOWN
	cis
	ENSG00000184347
	SLIT3
	UP

	ENST00000534914
	1006
	UP
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT149357.1
	1126
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT219436.1
	1178
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000564363
	687
	DOWN
	cis
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000441363
	2403
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT123178.2
	10079
	UP
	trans
	ENSG00000146197
	SCUBE3
	UP

	NONHSAT123178.2
	10079
	UP
	trans
	ENSG00000103196
	CRISPLD2
	UP

	NONHSAT056744.2
	2448
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT105060.2
	2321
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000435932
	532
	DOWN
	trans
	ENSG00000108821
	COL1A1
	UP

	ENST00000435932
	532
	DOWN
	cis
	ENSG00000049540
	ELN
	UP

	NONHSAT203428.1
	2191
	UP
	cis
	ENSG00000113140
	SPARC
	UP

	NONHSAT104294.2
	4758
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT200150.1
	7455
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	ENST00000432047
	1413
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT134521.2
	3798
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT134521.2
	3798
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT000920.2
	1662
	DOWN
	cis
	ENSG00000120937
	NPPB
	DOWN

	NONHSAT000530.2
	4077
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT092455.2
	2964
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT092455.2
	2964
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	ENST00000522615
	3478
	DOWN
	cis
	ENSG00000184347
	SLIT3
	UP

	ENST00000418747
	6391
	UP
	trans
	ENSG00000146197
	SCUBE3
	UP

	ENST00000416599
	3494
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT148075.2
	4731
	DOWN
	trans
	ENSG00000108821
	COL1A1
	UP

	ENST00000437930
	2450
	DOWN
	trans
	ENSG00000163017
	ACTG2
	UP

	NONHSAT152269.1
	2052
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT004520.2
	12608
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT077093.2
	5913
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT039799.2
	1600
	DOWN
	trans
	ENSG00000146197
	SCUBE3
	UP

	ENST00000416209
	3447
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT205010.1
	10182
	UP
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000611482
	3087
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT175932.1
	3533
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT212435.1
	4376
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT061233.2
	2413
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT212240.1
	1108
	DOWN
	cis
	ENSG00000049540
	ELN
	UP

	NONHSAT115466.2
	12274
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT135072.2
	5165
	UP
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT216886.1
	4830
	UP
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT084775.2
	7605
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000436485
	656
	DOWN
	trans
	ENSG00000146197
	SCUBE3
	UP

	NONHSAT039751.2
	11929
	UP
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT209930.1
	9875
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000427447
	9124
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	ENST00000427447
	9124
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT106516.2
	6814
	UP
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT096267.2
	4929
	DOWN
	trans
	ENSG00000071967
	CYBRD1
	UP

	NONHSAT096267.2
	4929
	DOWN
	trans
	ENSG00000103196
	CRISPLD2
	UP

	ENST00000624206
	2238
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000400892
	936
	DOWN
	cis
	ENSG00000120937
	NPPB
	DOWN

	NONHSAT141130.2
	7430
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT028707.2
	1048
	DOWN
	trans
	ENSG00000182326
	C1S
	UP

	NONHSAT174865.1
	154736
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT027366.2
	5553
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT069699.2
	3135
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT183160.1
	773
	DOWN
	trans
	ENSG00000090238
	YPEL3
	UP

	ENST00000625812
	798
	DOWN
	trans
	ENSG00000182197
	EXT1
	UP

	NONHSAT196105.1
	5176
	DOWN
	cis
	ENSG00000091986
	CCDC80
	UP

	NONHSAT103857.2
	6089
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT108196.2
	14196
	UP
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT151215.1
	2093
	DOWN
	trans
	ENSG00000090238
	YPEL3
	UP

	ENST00000504409
	10626
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000568911
	5187
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	ENST00000568911
	5187
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000554614
	3050
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT213989.1
	3230
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT168342.1
	6084
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT168342.1
	6084
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT168342.1
	6084
	DOWN
	trans
	ENSG00000111341
	MGP
	UP

	NONHSAT168342.1
	6084
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT151128.1
	834
	DOWN
	cis
	ENSG00000120937
	NPPB
	DOWN

	NONHSAT120308.2
	1440
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT157001.1
	978
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT087206.2
	15854
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000446542
	1032
	DOWN
	cis
	ENSG00000120937
	NPPB
	DOWN

	NONHSAT155839.1
	2043
	DOWN
	trans
	ENSG00000163017
	ACTG2
	UP

	ENST00000556225
	839
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT123380.2
	12083
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT028320.2
	1141
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT028320.2
	1141
	DOWN
	cis
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000433902
	486
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT184931.1
	751
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT184931.1
	751
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT194028.1
	1318
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000420877
	2632
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT015401.2
	1420
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000510576
	1973
	DOWN
	cis
	ENSG00000113140
	SPARC
	UP

	NONHSAT128118.2
	4296
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT001946.2
	1248
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT001946.2
	1248
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	ENST00000426282
	2076
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT162171.1
	4482
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	ENST00000563151
	1910
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT135074.2
	3912
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	NONHSAT094617.2
	4025
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT094617.2
	4025
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT005301.2
	2314
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000428411
	8757
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000428411
	8757
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT028705.2
	1676
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT210088.1
	1678
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000414515
	2097
	DOWN
	cis
	ENSG00000165072
	MAMDC2
	UP

	NONHSAT088371.2
	3531
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT051139.2
	2807
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT122276.2
	4399
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT024318.2
	4432
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000550135
	6438
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	ENST00000566996
	3009
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT098468.2
	46355
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT081499.2
	5409
	DOWN
	trans
	ENSG00000077264
	PAK3
	UP

	NONHSAT009387.2
	7580
	DOWN
	trans
	ENSG00000114735
	HEMK1
	UP

	NONHSAT205012.1
	11474
	DOWN
	trans
	ENSG00000123358
	NR4A1
	DOWN

	ENST00000601776
	5302
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	ENST00000591271
	9678
	DOWN
	trans
	ENSG00000165410
	CFL2
	DOWN

	NONHSAT055686.2
	18746
	DOWN
	trans
	ENSG00000171451
	DSEL
	UP

	NONHSAT030458.2
	16204
	DOWN
	trans
	ENSG00000204576
	PRR3
	UP

	NONHSAT030458.2
	16204
	DOWN
	trans
	ENSG00000111341
	MGP
	UP


Additional file 21: Table S15. The GO enrichment of differential protein-encoding genes

	Biological process
	Count of gene
	EASE score

	Cluster 1
	ATP synthesis coupled electron transport
	5
	8.20E-05

	
	mitochondrial ATP synthesis coupled electron transport
	5
	8.20E-05

	
	respiratory electron transport chain
	5
	1.40E-04

	
	cellular respiration
	5
	6.90E-04

	
	electron transport chain
	5
	1.30E-03

	
	energy derivation by oxidation of organic compounds
	5
	2.90E-03

	Cluster 2
	striated muscle cell development
	3
	2.00E-02

	
	muscle cell development
	3
	2.20E-02

	
	striated muscle cell differentiation
	3
	5.10E-02

	
	muscle cell differentiation
	3
	8.90E-02

	Cluster 3
	blood coagulation
	3
	6.70E-02

	
	coagulation
	3
	6.70E-02

	
	hemostasis
	3
	7.40E-02

	                 Cellular component
	Count of gene
	EASE score

	Cluster 1
	mitochondrial membrane
	12
	1.10E-06

	
	mitochondrial envelope
	12
	2.00E-06

	
	organelle envelope
	12
	7.70E-05

	
	envelope
	12
	7.90E-05

	
	organelle membrane
	12
	8.20E-03

	Cluster 2
	NADH dehydrogenase complex
	4
	8.50E-04

	
	mitochondrial respiratory chain complex I
	4
	8.50E-04

	
	respiratory chain complex I
	4
	8.50E-04

	Cluster 3
	mitochondrial outer membrane
	3
	6.10E-02

	
	pore complex
	3
	6.70E-02

	
	organelle outer membrane
	3
	7.80E-02

	
	outer membrane
	3
	8.40E-02

	Molecular function
	Count of gene
	EASE score

	Cluster 1
	glycosaminoglycan binding
	9
	1.60E-07

	
	pattern binding
	9
	3.30E-07

	
	polysaccharide binding
	9
	3.30E-07

	
	carbohydrate binding
	9
	1.50E-04

	Cluster 2
	NADH dehydrogenase activity
	4
	8.70E-04

	
	NADH dehydrogenase (quinone) activity
	    4
	8.70E-04

	
	NADH dehydrogenase (ubiquinone) activity
	    4
	8.70E-04

	
	oxidoreductase activity, acting on NADH or NADPH, quinone or similar compound as acceptor
	4
	1.30E-03

	
	oxidoreductase activity, acting on NADH or NADPH
	4
	5.80E-03

	Cluster 3
	hydrogen ion transmembrane transporter activity
	5
	6.40E-04

	
	monovalent inorganic cation transmembrane transporter
	5
	1.10E-03

	
	inorganic cation transmembrane transporter activity
	5
	 4.30E-03
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