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/The transcriptome is the set of all RNA molecules, including mRNA, rRNA, tRNA, and other non-coding RNA produced in a single cell or a population of cells. Defining the complete transcriptome of the budding yeast, a single celled eukaryotic\
organism, should be an achievable goal with the use of high-throughput genomic technologies (e.g. tiling microarrays, next generation sequencing). Indeed, numerous publications have addressed this question and made their datasets publicly
available. As a scientific database that provides researchers with high-quality curated data, the Saccharomyces Genome Database (SGD; www.yeastgenome.org) set out to collect a representative collection of these high quality and frequently
cited datasets with the goal of compiling them into a complete transcriptome in yeast - a longstanding request of our users. Integration of these datasets was more complicated than anticipated for a number of reasons. First, exact matches
between the datasets did not even remotely cover the genome completely. One major issue is the various technologies producing different kinds of results. E.g.: some approaches give only the 5'-end, others only the 3'-end and yet others both
ends of the messages. Our integrative approach raises the question whether to define transcription start and end points or entire transcripts. Another issue to be resolved is the detection of low abundance transcripts and their functional
significance. We present the results of our first attempt to define a transcriptome for S. cerevisiae. Initially, we confined ourselves to a single common condition, wild type lab strains grown in rich medium. In the future, we will extend the
Qnalysis to a much wider list of conditions. /
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ot S Ve e Goal: To compile a dataset that represent the S. cerevisiae transcriptome.
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T Issues:

U — o * What is the transcriptome? ( “the set of all RNA molecules ... produced in one or a population of cells.” )
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* Should a known function be part of the definition? What about “pervasive transcription”?
* Practical issues:

* Various technologies

e Studies have different aims

i

i

b4

o
=
8

- Y

3 =

=3 =
i
3
2
o
|

iiiiilililiil il
i

—— - e *  No definitive dataset
-  Limited set of conditions
e e I m—  Pelechano et al dataset is much larger than others
DATA INTEGRATION
In this part of the project we looked at only H s -
mTIFs
pre-analyzed datasets. mTIFs covering single ORFs (aa) | 184473 * Treat 5’ and 3’ ends separately mTIFs covering single ORFs (aa) 17906
mTIFs overlaping 3' of one ORF | 135806 ° . mTIFs overlaping 3' of one ORF 588
Possible approaches: mTIFs intergenic transcripts 16824 Al IF)W imperfect matches mTIFs intergenic transcripts 1153
_ mTIFs overlaping 5' of one ORF | 16761 (WI ndow +/- 3 nt) mTIFs overlaping 5' of one ORF 186
. Find exact matches across mTIFs covering >=2 ORFs 4140 . mTIFs covering >=2 ORFs 1398
datasets mTIFs overlaping >=2 ORFs 4096 — e Score by counti ng datasets * mTIFs f)verlaping >=2 QRFS 120
mTIFs internal transcripts 3681 with matchin g COO rdinates mTIFs internal transcripts 2
° Fi nd matches to Pelecha no et al mTIFs for SUT/CUT/XUT 5306 . mTIFs for SUT/CUT/XUT 1270
no of ORFs (aa) 5141 e Keep mTIFs with score >=1 no of ORFs (aa) 2850
across all datasets no of verified ORFs (aa) 4492 no of verified ORFs (aa) 2666
o U Pelech t al th t no of uncharacterized ORFs (aa) 480 e Kee P ful |y covered ORFs on Iy no of uncharacterized ORFs (aa) 181
S€ Felecnano €t. al. as € MOsS no of dubious ORFs (aa) 169 no of dubious ORFs (aa) 3
recent and la rgest dataset unique 5' ends (aa) 49196 unique 5: ends (aa) 8313
unique 3' ends (aa) 49424 unique 3' ends (aa) 6067 :

mTIF: major transcript isoform

o Search and retrieve S. cerevisiae data with YeastMine, populated by SGD and powered by InterMine.
KD YeastMine

Data Updated on: Mar-9-2014 ContactUs  Video Tutorials Help Log
Home Templates Lists QueryBuilder Tools Regions Data Sources API & MyMine
Search: | e.qg. actl | GO

Data are accessible in YeastMine:
{;@2 | :i:::eg ::tp?e:;ﬁned queries, each has a simple form and a description. Click on a template to run it, you can search for templates by keyword and filter them http:/ / yeaStmine'yeaStgenome°0rg

by category.

Actions: Export selected | Options: @ Show descriptions

You are not logged in. Log in to mark items as favou

() GO Torm —> All genes @ Gene . Transcripts To improve coverage:
&

* |Include additional datasets

* Expand the conditions covered
beyond rich media

 Add datasets with raw data only by
processing fastq files

* |ncorporate results from small
scale studies

Retrieve all genes annotated to a specified GO Term. Manually curated, high-throughput, and computat . Retrieve transcript iso-forms for a given gene.

(] JASPAR Class --> Genes
Retrieve genes that belong to a given JASPAR class.

Gene

() Gene --> Transcripts
Retrieve transcript iso-forms for a give

LOOKUP: | YHR191C ‘

. _ || constrainto be IN ~ saved Gene list ALL_Verified_Uncharacterized_Dubious_ORFs +
() JASPAR Family --> Genes v -

Retrieve genes that belong to a given JASPAR family.
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Showing 1 to 10 of 10 rows
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Y Transcripts > Y Y Transcripts > Y Y Transcripts > Transcripts >
Transcripts T TR Chromosome Chrc?mosome Chromosome Transcripts Transcripts e Transcripts Transcripts Five Prime Three Prime . .
Systematic i e ww ) ) i DataSet Data Set Leverage resulting transcriptome data
Name Primary Identifier Start End Glucose Galactose Five Three
e S e ool for other SGD projects
@ YHR191C  S000157711 SC_Transcript_00000733 chrVil 486048 486691 1 1 Covering_one_intact_ORF 1 1 Xu_2009_ORFs Nagalakshmi_2008
@YHR191C  S000158863 SC_Transcript_00001885 chrVill 486202 486672 0 3 Covering_one_intact_ ORF 1 1 Nagalakshmi_2008 Miura_2006
@ YHR191C  S000162482 SC_Transcript_00005504 chrVill 486074 486672 6 12 Covering_one_intact_ ORF 1 1 Nagalakshmi_2008 Xu_2009_ORFs
@ YHR191C  S000162629 SC_Transcript_00005651 chrVill 486202 486667 22 32 Covering_one_intact_ ORF 1 1 Miura_2006 Miura_2006
@YHR191C  S000164409 SC_Transcript_00007431 chrViil 486074 486667 41 54 Covering_one_intact_ ORF 1 1 Miura_2006 Xu_2009_ORFs
@YHR191C  S000165424 SC_Transcript_00008446 chrVill 486074 486691 12 ] Covering_one_intact_ ORF 1 1 Xu_2009_ORFs Xu_2009_ORFs
@ YHR191C  S000168837 SC_Transcript_00011859 chrVill 486069 486672 0 Covering_one_intact_ORF 1 1 Nagalakshmi_2008 Xu_2009_ORFs
@YHR191C  S000169700 SC_Transcript_00012722 chrVill 486048 486667 0 Covering_one_intact_ ORF 1 1 Miura_2006 Nagalakshmi_2008
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@YHR191C  S000169845 SC_Transcript_00012867 chrViil 486202 486691 8 17 Covering_one_intact ORF 1 1 Xu_2009_ORFs Miura_2006
@YHR191C  S000171838 SC_Transcript_00014860 chrViil 486069 486667 9 6 Covering_one_intact ORF 1 1 Miura_2006 Xu_2009_ORFs
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