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Background

The Rat Genome Database (RGD) is expanding and incorporating expressjlon data. content into the 1,351 studies were reviewed at the time (M . _ . N f . o
larger ecosystem of RGD so users can seamlessly query for coherent gene information across portals. of writing the abstract for prioritization Submitter Declared Genome Assembly n=1351 S eta z-;\ta curat'lon —Gene Import.o ra.t expression studies from GEO
Researchers will be able to access expression metadata and values that were submitted to public o meta-data curation. 58% are tagged 800 © Expression Qmmbus (GeO) | Accession Viewer
. . : . : _ ‘ _ _ S Accession Viewer NLP assisted Ontology Term Matching
resources such as the Gene Expression Omnibus (GEO) repository, with all expression values converted  for future curation due to stringent first 700 O _ _ _
. - : : . _ e - RGD Expression Tool Manual Curation and loading to database
to transcripts per million (TPM). In Phase One of the project, an expression curation tool was pass curation criteria (data type = TPM, \_ : J
developed to aid in comprehensive Natural Language Processing (NLP) assisted manual curation of  FPKM, source = non-culture, strategy = o0
public datasets. The expression curation tool relies on a pipeline that imports metadata from the GEO bulk RNA, illumina sequencing). 22% of 400 ~
Accession Display and utilizes NLP to match ontology terms to GEO series attributes. Curators can  the reviewed studies are not associated | ° Raw reads — Data retrieval from Sequence Read Archive
enter missing terms, confirm the predicted term, or provide a more specific term when appropriate. ~ With published articles A variety of izz o Raw read retrieval with SRAtoolkit3, |-———---- (SRA) Repository
Fields for descriptors such as tissue type, vertebrate trait, clinical measurement, strain, cell type, = 8€nome as-semblles were reported bY e e M - W _ I - £ FASTQ paired reads Basic Assgssment of SUb”?'tted 'f|.les:' [l
experimental condition, etc. are built into the user interface. To enhance operational efficiency, the ~ GEO Submitters for eac.h GEO Accession. S & FOF T E @ e Q Quality control: FastQ Screenand fastq quality measures, species verification
. . . . . . > QX o 3 A A N
curation process begins at the project level interface, where ontology terms are entered a single time (,?ss.em!oly .nag:es are ;'mz:'f'ed fo; €ase S & §& € ° g_ (astQC5 ) Align reads against most recent assembly
. . . of viewing in the graph and are no ,
and then propagated across all applicable samples. Curators conduct a sample level review and edit - 1t _ :
bropas . PP P g : indicative of Ensembl or NCBI resources). Submitters to GEO declare the data format ,“;’ fersim, UilEs 2 pEss mEpRElg Jer (e
terms on a per-sample basis as needed. When the metadata are correct and as complete as possible, _ _ Alignment — STARL accurate alignment and considers total RNA
they are loaded into the appropriate tables in RGD’s relational database. The expression values type for the provided resglts files. The Quality control: Multiacé | and polyA libraries. Assessment of alignment
submitted for the curated GEO series will be loaded for all genes and transcripts in the correspondin most common data type in the 1,351 : scores, mapping rates, and multi-mappin
_ . _ 8 rie . ponding Submitter Declared Data Type n = 1351 reviewed studies fall into the Other » MApPIng / PPINg
files. Currently, RGD has |mp'orted 1,859 GEO ,T,erles related .to Rattus norvegicus expression studles..Of oo category. The Other category is non-FPKM
those, 1,351 have been reviewed and prioritized for curation. To date, metadata for 165 GEO series jgg or TPM data such as peak data, alignment o0 dentif 4t - .
have been uploaded. Expression value types submitted to the repository represent a wide range of | ;s files, UMI counts, etc. SuperSeries = Transcriot quantification — RSEM2 | ———-memv entity expressed transcripts, estimate
analysis outputs (i.e., FPKM, counts, log,FC). The submitter declared genome assemblies in the ;gg category may have multiple data types as § s tr::;:z:jcztwia?icljes ffrn\isuzl?zuar’]c?;nnces’ and
reviewed GEO series include versions RGSC3.4 -mRatBN7.2 as well as custom and non-rat references. | 200 a SuperSeries accession may have many O 5 5 '
The lack of standardization in the repository makes it difficult to identify rat data and furthermore, 138 SubSeries each with a different data type.
correlate expression values across studies. The goal of Phase Two is to standardize the expression 58 I I . . I = At times, a data type will be provided, but g N
- - . . (S
values by developing and evaluating a bioinformatic pipeline that downloads and converts fastq files R R A I R N SR upon review, the submitted data do not S St t and Visualizati G i+ it level TPM val tabul g hical
. . . & & Q & & & & & L : : = ata Import and Visualization — Gene and transcript leve values, tabular and graphica
from the Sequence Read Archive, aligns to the most current and correct R. norvegicus genome &5 © &€ Q}qg“‘\ A © & reflect the type, or there is a discrepancy Pc.! visualizal’:ion of expression. searchable on meta dat:terms grap
assembly, and outputs TPM. This pipeline integrates quality control measures, alignment with the & between the filename and declared type < P ’ '
i )
STAR! aligner, and abundance estimation with the RSEM? software package. Phase Three will focus on (For .example.RPKM data are provided but “ & )
the filename is ACCESSION.fpkm.txt).

enhanced visualization of expression values. The current tabular-based view will be updated and new
graphical visualizations at the gene and transcript levels are planned.

Phase 1: Metadata Curation
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eeeee | uery DataSets for . [View Samples | :[Sef ] Format: [HTML_v| Amount: [Quick v ] GEO accession: 765 |
Status Public on Jan 03, 2018 SmeItter Contact |M Seope
Title Wodugldtrjegfrtweratiop ;jeficit i]\f\l'lats fcorrlilai_:esl with low morphogenetic potential GEO RGD skin epidermis (UBERON:0001003) DiS Ia _ Sa m |e Sample GSM2550550 Query DataSets for GSM2550550 : i
Organisms i:LS WISUISE‘L;?n;;;fso,:ii‘qoi:uiO epeerm |nf0 rm atio n' an d p u b I |Catio N Annoraons: Rt 0 Mosse (0) i (0 Chichla () e 0 e, p y p Stahie Public on Jan 03, 2018 Scope: Format: Amount: GEO accession: [GSM2550549 |
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rat inter-follicular epidermis I ava I a e a re p rOVI e . Tissue: skin Tissue Id: | UBERON-0001003 |Ont e - Slmiﬁl;nem i:ﬁ:‘iﬁ‘;w o g%:ﬂm Data fo u n d 0 n Source name Rat wound epidermis Status Public on Jan 03, 2018
i ) ) X ’ . ) . . o . i i i [ESE8) outer epithelium + 4 [ES1EE]) chitin-based cuticle + 48 ] istal ml Organism Rattus norvegicus Titl Rat_d is_ 3
Overall design Tota Rt was isolaed from adut rat and mouse whele Ussuss, Tissues Links to the individual sample s epioem — oo [ — v Crarncersss [ i, Dp TN
after scalb dletaclhment, the time Poin? that (uin\(ide& wlith hair‘ fulliclle . Vertebrate Trait Id: |\-"—|—Z 0011025 |0nt Tree [EEtEE) dermis + 6® [ESES) @ epidermal egg tooth % in d ivid u a I Sa m |e ;’i:]u:[;’:;?as'l’l:L\:;-uﬁz'dc’m'5
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Contributor(s) Plikus MV, Guerrero-Juarez CF [ESIESH) bvponychium % () @ cpidenmal rides of = r‘ac R l,uw mm__ X . o . 4 ) gt
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Clatons) - Gueraro ares . Aswousi s Husa g STt W provided (Boxed in blue.). o I T G @ ot & Pag T Ty oty I O e et Cheracterstics | tissuet skin
Distinct Transcriptome Profile of Epidermis. J Invest Dermatol 2018 p [EBIRE) stin crease + 8 Sigwm u Sed fo r- p roj ect_ OT\'{ASEI(;;ZW‘?"L Total RNA :35 s';ﬂe?bﬂ‘ moleculartgrade water. RNAs with tissue compartment: dermis
Jun;138(6):1409-1419. PMID: 20317265 - o . Fra—— ot e 3 optimal RIN scores were considered for library preparation. ' ki > Ski d
NIH grant(s) Grant 1D Gromt fitle Affilintion Name N ea r t h e botto m Of th e pa ge, Strain: No strains imported! Strain Id: |§§ZDGCOEE1 |M :ﬁp]hm lagercfi T T g; i:enms ;i‘f?lnher |eve| (( B) a n d ?g,':STa:ed:ngTL I;Z:f;r;;:’: \3:5‘3:113:?;; Ff::g{";;dcl[)):l‘l:lf:f;! s:;'a-”?‘;;‘“;é Ztlang:tagé:b de‘?ag?mugnt day 1
RO1 Induction of fat regeneration in The Regents of the  Maksim V . . = i .| |fellicle+ o - for 1r2 a: 10 ?;c[:‘es’ ':f"ec:;\(f:; an, tag?s?“zhor:cpzrr::?: |on ,1‘8”':2[::6 Extracted molecule totai RNA
ARoerarE Ergiﬂ;ﬁﬂ;”ds oy el follcle 32".‘?5{?"? ° Pilkus download Ilnks for the entlre cellLine: Mo cell lines imported! cellLine Id: Synonyms . . . : A?O g > 20 Meres SLA semee P p o = - = Extraction protocol Whole tissue was homogenized using Precellys in RLT buffer supplemented
. . P : | | Yrefs: AAD-OOO01LT - RTO-O0N0ANS - CAT OHATEMILE - FFO-0000054 - FAMADA-17578 - |nd |V|d ual sam ple- Sample GSM2550555 Query DataSets for GSM2550555 with beta-mercapto ethanol to preserve RNA integrity. Total RNA was isolated
Submission date  Mar 27, 2017 Se rIeS may be ava | Ia ble’ Or celType: No celltypes imported! cellType Id: | | Culture Duration: | | Status Public on Jan 03, 2018 using Rneasy micro kit as per manufacturer's suggestions (Qiagen), including
Last update date May 15, 2019 : ¥ ! ' Ont Tree ' h . i DNAse treat t. Total RNA luted i | | d ter. RNA ith
| level curation. i e B e et e g e e o i o
E-mail(s) plikus@uci.edu data may be prOV|ded On a SMART-seq2 was performed on total RNA as described by Picelli et al. Briefly,
Phone 049-824-1260 . Age: Age (in days) Low: |55 | Age (in days) High: |69 | Life Stage: Shitea e Rat intercfollicular epidarinis 10 ng and 100 ng total RNA was used for RT. Resulting cDNA was pre-amplified
el per-sample basis oy e e T
Street address 845 Health Sciences Road . . Ujuvenile & adutt [Jaged Characteristics ::::3?;‘2\" NG eotarnis Fragments were amplified for 8 continuous cycles. Libraries sequenced as
;tyt o i:r\.r‘i-:e ‘ (httpS'//WWW_anL N | m.ni h _g . oot Sox - sy Stams? Neral .skl‘r: aﬂgl{;s;;ﬂ (86bp and 43bp) on a NextSeq 500 Illumina Sequencing Platform
ate/province alifornia : : _a e v Stage: Adult .
Z1P/Postal code 92697
Country usa Ov/ge O/q u e ry/ ) . Public Notes: ‘ Curator Notes: ‘
Platforms (2) GPL19057 Illumina MextSeqg 500 {Mus musculus)
GPL20084 Illumina MextSeq 500 (Rattus norvegicus) < A
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dlLess... G5M2550542 Mouse_dermis_rep2 . . Experimental Conditions | Add condition e
G5M2330342 Mouse_der:is_repB = p rOJ ect Ievel Cu ratlo n page . Experimenta =accld GEO Sample ID: Sample Organism Strain (Source): Strain ID (Curated): Cell Type (Source): Cell Type ID (Curated): Culture Duration (Curated) Cll Line (Source): Cell Line ID (Curated):  Tissue (Sou ) Age (So [ (Curated): : 18 ac 2
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G52550545 Mouse_epidermi_ 1o Where the NLP based prediction [XCO Qon0tes ' -
Soli2o2007C Mouse epidermic reps surgical manipulation A ’
GSM2550547 Rat_dermis_repl H —— Ep—— e oo 5
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o - | secs v| |secs v| [
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. Non-Overlapping Threshold Categories
) Data for Accession GSE2202617 was used as a test to compare output by the |, S 1. Dobin A, Davis C, Schlesinger F, Drenkow J, Zaleski C, Jha S, Batut P, Chaisson M, Gingeras 5. Andrews S. FastQC: a quality control tool for high throughput sequence data. 2010.
. . . . m Not Expresse

BNAseq re—.analy5|s p.lpelulne. FPKM and count.data were Sme'tte_d to GEO and there  fuoo Below T: STAR: ultrafast universal RNA-seq aligner. Bioinformatics 2012, Jan:29(1): 15-21 Available from: https://www.bioinformatics.babraham.ac.uk/projects/fastqc

is no associated publication. Other than knowing the data were aligned to “rn7”, very ['*® ow

few details were provided about the data. FPKM data were converted to TPM with R zgg ] - ed 2. LiB, Dewey C: RSEM: accurate transcript quantification from RNA-Seq data with or 6. Ewels P, Magnusson M, Lundin S, Kaller M: MultiQC: Summarize analysis results for

library GeoTcgaData®. Data were normalized by limiting the analysis to gene |70 m High without a reference genome. BMC Bioinformatics 2011 (12), 323 multiple tools and samples in a single report. Bioinformatics (2016)

o) : o0
Seflnltlonsh In tge .Enijemlzjl RVGlgg .gtfl.. J) Thel overall loverlagpz(;)ff eXkF;relise: %IGDEIe\/Si 500 3. SRAtoolkit SRA Toolkit Development Team Available from: 7. Li X: GSE220261 Available from:
etween the su .mltte an PIPEIine resu ts was almost 2 <70 107 oth the : 400 - https://trace.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?view=software https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE220261
and TPM analysis. K) Using the expression thresholds as defined by the Expression |
Atlas Scale® the genes categorized as medium expression had the highest overlap | *® B 4. Wingett SW and Andrews S. FastQ Screen: A tool for multi-genome mapping and quality 8. Hu E, GeoTcgaData. Available from https://github.com/YulLab-SMU/GeoTcgaData
0 . e . _ . 100 . . . ]
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