
Although recent human whole genome and exome resequencing studies have identified a 

large number of single nucleotide variations (SNVs), which of them and to what extent the 

identified SNVs influence transcriptional levels of the genes still remain elusive. We have 

developed a method to identify the positions and expression levels of transcriptional start 

sites (TSSs) on the Illumina Platform. Using this TSS Seq method, we generated a 

catalogue of TSSs in representative twelve normal tissues and other cultured cell types. All 

of the TSS tag sequences, their mapped genomic positions and tag counts are freely and 

publicly available from our database, DBTSS (http://dbtss.hgc.jp). Recently, we have 

merged the TSS data with publicly available SNV data which were generated by 1000 

genome and other international projects and with domestically generated Japanese SNV 

data. In the current version of DBTSS, a total of SNVs of >200 people are represented, of 

which approximately 7,907, 12,759 and 5,904 SNVs were located near TSS of canonical 

promoters, alternative promoters and promoters of intergenic transcripts, respectively. Of 

these, 15, 21 and 8 SNVs were identified as disease-associated SNVs in previous genome-

wide association studies, respectively. To further enrich the information of chromatin 

statuses surrounding the TSSs, we generated ChIP Seq data of histone modifications and 

RNA polymerase II in six representative cultured cell types. Also, we incorporated the 

same kind of information in wider cell types published by ENCODE project. With the 

expanded data contents, further in-depth evaluation of transcriptional consequences of 

massively identified SNVs has been firstly enabled. We believe that such integrative 

information is essential to understand molecular basis underlying disease-related SNVs and 

other genetic variations in different individuals. 
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ABSTRACT 

TSS-Seq: Massive TSS Sequencing by “Oligo-cap ping“+ Illumina GA 

Figure 1 Scheme of TSS Seq (cap-site sequencing) using the Illumina GA Sequencer 

Adaptors containing necessary sequence for the Illumina GA sequencer are represented 

as yellow and pink boxes. For further information, see Supporting Online Material. 

Gppp: cap structure. AAA: polyA. 

Figure 2 Database contents of DBTSS associated with TSS 

ChIP Seq and RNA Seq data associated with the TSS data are shown for the indicated cell types.  

DataBase of Transcriptional Start Sites (DBTSS@http://dbtss.hgc.jp/) 

Data Contents of the DBTSS (#TSS Seq tags)  

Figure 4  DBTSS search input window 

(A) Users can use a RefSeq ID for the 

simplest search (red box in the figure). 

(B) After clicking ‘TSS-seq Detailed 

Search’, users will obtain the ‘search 

condition’ window. In this case, users can 

search TSSs that are overexpressed after 

IL4 stimulation by 2 folds, with their 

expression level higher than 5 ppm, 

showing H3k4me3 signals, and having 

nearby dbSNP data. (C) Users can search 

TSSs around a given SNP or any 

genomic position (upper window). SNPs 

that are neighboring with known genes 

can be sought, too (bottom window). 

dbSNP/1000 genome ethnic SNP idenitified in the neighboring regions of TSSs 

Search Example of DBTSS (Input) 

Data Contents of the DBTSS (#Promoters/Alternative Promoters)  

Data Contents of the DBTSS (#Putative Promoters of lncRNAs) 

All contents and raw data freely downloadable from DBTSS at: 

http://dbtss.hgc.jp 

Integration of the TSS data with ChIP Seq and RNA Seq data 

Illumina GA Sequencing  

Figure 4  DBTSS search results ((NM_013293: transformer 2 alpha homolog) 

(A) Overview of TSS-seq and ChIP-seq for NM_013293, transformer 2 alpha homolog. There are three major putative alternative 

promoters (AP4, AP10, and AP15) in DLD1 cells. The expression of AP10 under the normoxia condition (21%) is relatively low 

compared with that under the hypoxia condition (1%). Using check boxes, users can also check the TSS-seq and ChIP-seq results in 

other tissues (B) Function of recalculating tag counts by specifying desired genomic regions. In this case, 1.5 ppm TSC specific to 

normoxia and 10.6 ppm TSC to hypoxia are observed. (C) Users can also recalculate tag counts for ChIP-seq tags. There is a clear 

difference in the H3K27 states between normoxia and hypoxia. (D) Detailed information of AP4. The green bars indicate our TSS-seq 

data. The start positions of known genes are displayed with arrows. An Ethnic SNP (CHS) and two dbSNPs (rs11523571 and 
rs41273990) are also found in this region. Searching ‘rs11523571’ or ‘chr1:159680868’ based on the input window also leads to a 

similar result. 

Search Example of DBTSS (Results) 

Figure 3 Genetic Variations associated 

with TSS 

TSSs corresponding to NCBI RefSeq 

genes and SNP information. ‘samples’: 

category of samples, ‘TSS-seq tags’: tag 

number in each category, ‘total TSCs’: 

observed TSC number, ‘TSCs in RefSeq’: 

TSCs overlapping with the Refseq 

transcribed region (including their 50k bp 

upstream region), ‘TSC>5ppm’: number of 

TSCs whose expression level is higher 

than 5 ppm, ‘overlap Refseq (5 ppm)’: > 5 

ppm TSCs which overlap with the RefSeq 

transcribed region, ‘db_SNP (> 5ppm)’: 

number of TSCs which contain SNPs in 

dbSNP, ‘JPT/YRI/CHS/CEU (>5ppm): 

number of TSCs which contain ethnic 

SNPs (JPT: Japanese in Tokyo, CEU: Utah 

residents with Northern and Western 

European ancestry from the CEPH 

collection, CHS: Chinese in Singapore, 

and YRI: Yoruba in Ibadan). 
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