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Supplementary Information
TIARA Browser User Interface

In order to explore a genomic region, users can simply enter the human genome reference (hg18 or hg19) and genomic region (e.g. chromosome, start position - stop position). In addition, after users enter a specific gene name in the “Gene Name” textbox and click the “Go” button, they can browse the genome data for a selected gene region. Multiple samples and several technologies can be selected for simultaneous display using the check boxes. When the “Sample List Sync” box is checked, selecting or deselecting one of the samples in the DNA-Seq, RNA-Seq or High Resolution aCGH frames will automatically select or deselect that individual's data in the other technology frames too. Users may also “Select All” or “De-select All”.

Samples-specific or Variants-specific Display
Because of the increase in data quantity and the addition of transcriptome sequences, full simultaneous display of genomic variants can be confusing. For ease of use, the “Group by Variants/Sample” combo box offers the function of grouping by genomic variants or samples. Figure 1 (b) and (c) show the retrieval of genomic regions arranged by samples and variants, respectively, according to the user's selection. In particular, this is necessary to allow useful viewing of newly added transcriptome data.

Integrative Multi-Omics Display Window

The Integrative Multi-Omics Display Window was developed in this update in order to explore the differences in variants in whole genome and transcriptome sequencing. Allele-specific expression is also provided together with statistical significance using Fisher's exact test. Using the number of aligned reads for each category, we constructed a 2x2 table for each individual at each heterozygotic locus in whole genome sequencing and homozygotic locus in transcriptome sequencing for allele-specific expression. The filter conditions for heterozygotic and homozygotic SNPs were applied as described previously 1


( ADDIN EN.CITE ,2)
. In order to achieve high confidence for the Integrative Multi-Omics Display Window, the cut-off for the p-value was selected as 0.01. Furthermore, we required the number of reads supporting variants in transcriptome sequencing to be above 10 before calling allele-specific expression.
	
	Reference
	Variant
	Total

	Whole genome sequencing
	A
	B
	A+B

	Transcriptome sequencing
	C
	D
	C+D

	Total
	A+C
	B+D
	A+B+C+D


For TBMs, we selected heterozygotic loci in transcriptome sequencing with at least 50 reads supporting the variant call and allele frequencies above 50%, while requiring no variants in genome sequencing when evaluated stringently as described previously.
Supplementary Table 1. Summary of whole genome sequencing data with high coverage read depths stored in TIARA
	Sample name
	Technology
	Read Length
	Insert size
	Number of Reads
	Total bases
	Sequencing
Coverage
	Aligned Coverage
	SNPs
	Indels
	CNV
(region)

	AK1
	Illumina Genome Analyzer
	1(36 bp

2(36 bp

2(88 bp

2(106 bp
	200
	519,486,218

1,646,543,336

123,322,768

177,416,122
	18,701,503,848

59,275,560,096

10,852,403,584

18,806,108,932
	35.9x
	27.8x
	3,453,606
	170,202
	1,237
(24,193,059)

	AK2
	AB SOLiD
	2(25 bp

2(50 bp
	1500

4700
	6,371,995,780

3,390,922,334
	159,299,894,500

169,546,116,700
	109.6x
	29.3x
	3,588,328
	213,719
	607
(9,248,044)

	AK3
	Illumina
Genome
Analyzer
	2(76 bp
	500
	1,173,091,368
	89,154,943,968
	29.7x
	25.8x
	3,510,326
	373,687
	-

	AK4
	Illumina
Genome
Analyzer
	2(76 bp

2(101 bp
	500
	444,312,562

430,032,812
	33,767,754,712

43,433,314,012
	25.7x
	23.1x
	3,630,428
	429,259
	696

(8,463,889)

	AK5
	Illumina
Genome
Analyzer
	2(36 bp

2(76 bp
	500
	297,272,572

1,032,644,200
	10,701,812,592

78,480,959,200
	29.7x
	26.1x
	3,595,936
	367,651
	-

	AK6
	Illumina
Genome
Analyzer
	2(36 bp

2(76 bp

2(101 bp
	500
	55,752,362

540,079,624

301,478,526
	2,007,085,032

41,046,051,424

30,449,331,126
	24.5x
	22.3x
	3,558,703
	413,950
	706

(11,958,848)

	AK7
	Illumina
Genome
Analyzer
	2(76 bp
	500
	1,367,141,732
	103,902,771,632
	24.5x
	30.6x
	3,573,029
	414,397
	-

	AK14
	Illumina
Genome
Analyzer
	2(76 bp

2(101 bp
	500
	287,229,228

616,387,950
	21,829,421,328

62,255,182,950
	28.0x
	26.1x
	3,726,964
	478,072
	624

(8,798,250)

	AK20
	Illumina
Genome
Analyzer
	2(36 bp

2(76 bp

2(101 bp
	500
	320,810,256

216,223,192

465,375,420
	11,549,169,216

16,432,962,592

47,002,917,420
	25.0x
	22.7x
	3,686,270
	414,045
	753

(13,025,221)

	NA10851
	Illumina Genome Analyzer
	2(36 bp

2(76 bp

2(101bp
	500
	1,114,121,056

318,924,496

203,842,434
	40,108,358,016

24,238,261,696

20,588,085,834
	28.3x
	25.0x
	3,683,016
	319,266
	1,309
(23,198,937)


Supplementary Table 2. Summary of transcriptome sequencing data stored in TIARA
	Sample name
	Technology
	Read Length
	Insert size
	Number of Reads
	Total bases
	Sequencing
Coverage
	# of expressed

genes *
	SNPs
	Indels

	AK3
	Illumina
Genome
Analyzer
	2(101 bp
	400
	51,601,132
	5,211,714,332
	36.9x
	17,650
	240,391
	5,023

	AK4
	Illumina
Genome
Analyzer
	2(101 bp
	400
	51,143,140
	5,165,457,140
	35.9x
	17,962
	197,930
	5,281

	AK5
	Illumina
Genome
Analyzer
	2(101 bp
	400
	52,630,854
	5,315,716,254
	36.8x
	17,694
	219,529
	4,964

	AK6
	Illumina
Genome
Analyzer
	2(101 bp
	400
	51,324,294
	5,183,753,761
	34.8x
	17,947
	203,482
	4,880

	AK7
	Illumina
Genome
Analyzer
	2(101 bp
	400
	51,032,760
	5,154,308,760
	35.1x
	17,590
	206,219
	5,101

	AK14
	Illumina
Genome
Analyzer
	2(101 bp
	400
	52,862,496
	5,339,112,096
	34.7x
	17,743
	213,808
	5,045

	AK20
	Illumina
Genome
Analyzer
	2(101 bp
	400
	51,586,996
	5,210,286,596
	35.6x
	17,828
	228,636
	4,628

	AK_N1
	Illumina
Genome
Analyzer
	2(78 bp
	400
	77,298,628
	6,029,292,984
	59.3x
	18,152
	330,147
	6,029

	AK_N2
	Illumina
Genome
Analyzer
	2(78 bp
	400
	82,591,894
	6,442,167,732
	63.6x
	18,030
	346,413
	6,203

	AK_N5
	Illumina
Genome
Analyzer
	2(78 bp
	400
	90,704,150
	7,074,923,700
	65.1x
	18,023
	336,895
	6,370

	AK_N6
	Illumina
Genome
Analyzer
	2(78 bp
	400
	86,655,342
	6,759,116,676
	61.8x
	18,361
	351,282
	6,376

	AK_N7
	Illumina
Genome
Analyzer
	2(78 bp
	400
	87,381,024
	6,815,719,872
	61.5x
	17,854
	352,701
	6,292

	AK_N9
	Illumina
Genome
Analyzer
	2(78 bp
	400
	81,470,204
	6,354,675,912
	61.7x
	18,097
	344,976
	6,067

	AK_N14
	Illumina
Genome
Analyzer
	2(78 bp
	400
	88,447,086
	6,898,872,708
	67.3x
	18,080
	354,899
	6,260

	AK_N15
	Illumina
Genome
Analyzer
	2(78 bp
	400
	78,300,992
	6,107,477,376
	61.6x
	18,109
	345,410
	7,151


* The gene expression is illustrated where Reads Per Kilobase of exon model per Million mapped reads (RPKM) of a gene is above 1.0. Duplicates of Known Genes, refSeq genes and Ensembl genes are not eliminated.
Supplementary Table 3. Information on samples deposited in TIARA database
	Ethnicity
	Sex
	Sample ID

	North East Asian
(Korean)
	Male
	AK1, AK3, AK5, AK7, AK9, AK55, AK_N1, AK_N2, AK_N5, AK_N6, AK_N7, AK_N15

	
	Female
	AK2, AK4, AK6, AK8, AK10, AK12, AK14, AK16, AK18, AK20, AK_N9, AK_N14

	North East Asian

(Chinese)
	Female
	NA18526, NA18537, NA18542, NA18547, NA18552, NA18564, NA18566, NA18570, NA18582, NA18592

	North East Asian

(Japanese)
	Female
	NA18942, NA18947, NA18949, NA18951, NA18968, NA18969, NA18972, NA18973, NA18997, NA18999

	Western and Northern European
	Female
	NA12878

	West African
	Female
	NA19240


Supplementary Figure 1. Schematic diagram of human samples and the types of data stored in TIARA
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Supplementary Figure 2. Arrangement of genomic query results according to individuals 

To display the genomic query results grouped by individuals, the user can select “Group by Samples” on the control panel of TIARA genome browser. Supplementary Figure 2 shows all variants of individual AK4.
[image: image2.png](RefSea and [ (Ensembl genes < Seroll (>

seczze
* + e

AKE

Coveragelava, : 2313 =
- Nt e
NN N St e N0 N T O

AKa 1t SEC228 [ RPKM : 53,871 ]

143607763-143628279 i+ Max | 0,43, 068 Avg : 0.03
Vet wF AN 8 e b AW s P,






Supplementary Figure 3. The gene expression display window which displays the average RPKM of all individuals
The RPKM values of each gene were calculated in our publication 2


( ADDIN EN.CITE )
. Clicking a gene name by the user displays the genomic variants of the region in a new display window.
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Supplementary Figure 4. The CNV regions display window which displays the list of Asian specific CNV regions.

The CNV regions from 30 Asian samples were detected in a previous publication 
 ADDIN EN.CITE 
(3)
. The CNV segments were merged into groups, termed ‘CNV elements’ (CNVEs), based on greater than 50% overlap between segments. TIARA contains the absolute copy number states for 5,177 Asian CNVEs.
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Supplementary Figure 5. The unknown transcripts display window

The 4,414 unknown transcripts found in at least two individuals, which do not overlap any known genes 
 ADDIN EN.CITE 
(4,5)
 or pseudogenes, are displayed in this window.
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