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Abstract

A graph showing the increase in curated QTL/association data in
The Animal Quantitative Trait Loci (QTL) Database and Animal Trait Correlation the QTLdDb through its 40 releases over the past 16 years.

Database (CorrDB) have undergone phenomenal data growth and the addition of
multiple database tools over the past few years. These efforts have been well-
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web hits and data downloads every year. To date, there have been 174,241 H'Ors: o 1 ,
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reported in 374 publications curated into the databases. The Animal QTLdb ' " FEEELRL I U

and/or CorrDB have been cited by over 1,000 scientific journal papers. New kL '
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QTL/associations on 2,062 traits from 6 species reported in 2,214 publications,

curators; (2) more links between data types available for public access, including A
epistatic and pleiotropic QTL/associations, related data from follow-up studies, F 2 S
combined analyses of multiple studies, re-analyses, confirmation studies, or felelis Figure 4 (a)

additional reports from the same experiments; (3) an improved QTL/association A screen shot showing web forms in a curator environment  |mproved version of the QTL/association data enrichment analysis
enrichment tool that allows user-selected genome regions and trait types to be (@) accessible to Curator M, and a curator/editor tool: a user options input page, where users can select traits and/or
compared against the rest of the genome to identify possible areas of over- envworyment (b) accessible to Curator/Editor N, in which @  chromosomal regions of interest.
representation; and (4) use of Intermine to facilitate genome-based (Cj:ata t fll/eEdl_Jtplosdedd ?ﬁ’ Curle(J]:tlor M W?j fr(t))cetﬁsed DY [ GusteaTidb srowse [ s W vien s W A0
M. . e urator/Editor N, and the workflow is visible to both.
QTL/association and correlation data linking, searches, and downloads. Future | ) 5
_— : : . o o Whole genome enrichment analysis b tests of QTL/associations
developments of the databases will include support of multiple genome builds Upload MIQAS compliant QTL/association data discoverad throughout the geno’,’ne yX QrL/
within a species, and tools for liftover of QTL/association mapping data across (.x1s/.x1sx/.txt/.doc/.docx files) Curator: Zhiliang Hu
. . . Species: Rainbow trout
different versions of genome assemblies. (a) The design of this trait enrichment analysis tool aims at allowing evaluation of all reported
QTL/associations of selected traits throughout a genome, to determine if a trait or traits are over-
represepted in one or more regions of the genome. The setup of the analysis is.based on an
B k d Following the minimun required information, you should have your data with these info.: ;ir:/ienrlz’lanigt; fyS;:’"g?t;?,Z’ﬁt,gfnt ;hgeifee:,eff:ﬁ gr:t'(t;ozl?;:iit_ed' AT SR E L U B Eo
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ac g ro u n  Experiment information do‘\e QTL/las;ociations cle:ssif\i’:zd LIjay traitsl, anz trheir chan’I\osome Iocatiuons.lThe contingency p-values (p)
. ) i « Trait (defln}tlon/descf‘lptlon) , o . '\0\) are estimated to indicate the degree of over-representations (enrichments) of QTL/associations.
The Animal QTLdb has been recogruzed worldwide as a valuable resource for « QTL/Association data (include mapplng/StatlSthS/etc&‘g‘\ The false discovery rates (FDR) are also estimated using the Benjamini-Hochberg procedure. The
) . P . 4 , C“fa , size of Chi-squares in each contingency class are graphically indicated with bars of varying lengths
livestock animal QTL/association data. The database is visited by some 26,000 T, realV\\ drawn with transformed Chi-square values.
i I In addition, some available trait correlation data are appended when available, t id
RE USErs each year, with an average data download of 136 GB per user per « 30635785 _suppl.xlsx 1.99 MB Jun 4, 2019 additional supporting ilnformation to helpl users to evaluate the results. | > ProviEe
year. According to Google Scholar, there have been over 1,050 citations to our S e onseaa00Ts S el
publications on the Animal QTLdb, and over 2,080 citations to the use of the QTLdb hn New uploads will appear her¢ Step 1: Select at least 1 trait check all uncheckall  Step 2: Input at least 1 targeted
cnromosome segment Tor analyslis.
[1]. Over the past 16 years, there have been 178,491 QTL/associations on 2,073 S05-DAY MILK YIELD (235)
_ _ ’ _ R _ ’ poedies . o ABOMASUM DISPLACEMENT (166) Format:
traits from 6 species reported in 2,260 publications, 18,638 correlations on 641 2. New uoads with the same fle name wil override the existing ones. AGE AT FIRST CALVING (107) “chré: coordA-coords bp” OR
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traits, and 3,264 heritability data on 934 traits reported in 344 publications curated ' | AGE AT PUBERTY (10611) 2:1200000-28000000 bp
- . . . - . ¥ AVERAGE DAILY GAIN (965) . .
into the databases (Figure 1). Here we report our recent efforts, including adding S 300 DEPTH (599 S 25000000 b -
more data types and developing tools to facilitate curation and the incorporation of File 2: | Choose File | No file chosen 4 BODY WEIGHT (128) oi-2r2B.0 b ==
the new data types into the database. Upload Now
Figure 4 (b)
New developments User/Curator uploaded data for curation A sample enrichment analysis results page, which shows genome-
i TG wide tests at both chromosomal level and sub-chromosome section
1) A new collaborative curation environment. A curator’s working environment in the + You can claim/download a data set for curation if available; come back to mark it off when done. levels. Each chromosome can be expanded (shown for Chr. 2 and 6
Animal QTLdb is normally isolated. When multiple curators and editors work b i e bR HERRESDRNDI ISR SRR SN S At S in this graph) to view section level test results.
together, they often need to collaborate virtually on the same dataset from different ( ) Data owner: Zhiliang Hu (zhillanghu@gmail.com) %‘m—s‘ﬂm{_ Whole genome QTL/associations enrichment analysis by x2 tests
locations. We developed the curator/editor environment to allow them to see and A4 ST e P B B -
work on the same dataset with a visible workflow. Figure 2 shows how a curator Rl e I P Interested genome regions: Select at least 1 trait (Filter the list by: ) | .
_ _ T oF 305-DAY MILK YIELD (235) Genome builds:
(M) can seek help from Curator/Editor N, where the data status is shared and can 6:1.2-28.0 Mbp ABOMASUM DISPLACEMENT (166) DI
. _ | _ ) . 8:1.2-28.0 Mbp AGE AT FIRST CALVING (107) Data types:
be viewed in each person’s respective curation environment. L al ;
BODY DEPTH (592)
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2) New presentations for new data types. Although we began curating epistasis and  Figure 3 o
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and 2014, respectively, we have recently developed new web tools for viewing A Pleiotropic data presentation summary is shown. In (a) Chromosomes to flag: 6 eh osires Sbiel i of 8 cinmos o I e A
» - - - I I I Test method: 2 tes he genome. This analysis is designed to provide clues to facilitate discove
these data. Figure 3 shows two screen shots; one is a publication data summary 1S the data summary page of a publication, and MR | G Tiooaiad al that fusyieh ot cornaHinglin oMo Wndicata.
. . . . » . I I I I areas for further data mining.
page where pleiotropic data links are listed (Figure 3a) and the other displays  Pleiotropic data details (b) linked from that on page (a). i
pleiotropic groups in which different traits and animal breeds are involved (Figure  Publication # 24906442 Details el i e S S
3b) An example screen ShOt for epiStaSiS iS nOt Shown because the data Authors: | Mahdi Saatchi, Robert D Schnabel, Jeremy F Taylor and Dorian J Garrick 1. QTL/association representations by each chromosome
Summal’leS and I|nkS are Slmllar tO that fOr plelotropy data Shown |n F|gure 3 Affiliation: | lowa State University % ;QIrLéiatzstc)ecs:?etldozn representations by user-defined genomic section sizes (seen upon expansion of each chromosome)
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: . . breeds e =) ke i ol
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publications that may be of interest to users. These related publications include, but Links:| PubMed | Abstract | Paper ool
are not limited to, follow-up studies, combined analyses of multiple studies, re- » Click on each trait to browse further along the related trait ontology tree RS Eaat
_ y ] R - # Click on each chromosome number to find the detailed QTL information on that chromosome .
analyses, confirmation studies, or additional reports from the same experiments = . SLoImGmaG SRl df*  Totalx? p-values FOR  size of x2
P ] { { ] Number of QTL/association reported by traits: (a) Chr.X: (7 traits combined analysis) 29  11.53333 9.984213e-01 1
where QTL/associations were previously reported. Publication links appear on the I - f hr1. (7 traits combined analysie) 2o 199087 10000006500 1
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reference data summary page similarly to that for epistasis and pleiotropy data. Asso/24757, AS6o 24755, Absai24704, Asso 24705, Aesn24796, Asglf797. Chr.14: Asso:24798, chr.2: (7 traits combined analysis) 29 621541  9.999977e-01 1
. . Ass0:24799, Ass0:24800, Ass0:24801, Ass0:24802. Chr.15: Ass 03. Chr.19: Ass0:24804. Chr.20: Chr. sections df Totalx2 p FDR X2 size
(Example screen shots are not shown here). Users are encouraged to visit the Ass0:24805, Ass0:24806, Asso:24807, Asso:24808. Chr.26: AgBB24800. Chr.29: Asso:24810. CHF 3¢ ' 0-27/988,000/(55) 04 52.28271 9.998489e-01 0.9999994 i
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determine if they may be overrepresented in reported QTL/associations for traits of 1. BTA2 6, on Chr.2 : 7 QTL: involving 6 traits in 2 breeds. Chr.6: (7 traits combined analysis) 29 26.45241 6.012228e-01 1
A . 2. BTA5 _48-50, on Chr.5 : 6 QTL; involving 4 traits in 2 breeds. r. sections ota size
interest. Although that tool included a feature that allowed users to expand the 3. BTAS 106, on Chr'5 - 3 QTL; involving 3 trats in 1 breeds, e i
. . . . . 4. BTA6_37-42, on Chr.6 : 47 QTL; involving 8 traits in 7 breeds. "hr.6:  12,000-28,000,000 (bp)* 94 45.18770 9.999952e- 0.999999¢ -
analysis on a particular chromosome for subsection analysis, it lacked the power 5. BTA7 93, on Chr.7 + 21 QTL; involving 6 traits n 6 breeds, GHE) [/ D RER RGO b 1528 FABN 0 S TS09 ezt [N T ———
YT . ; : . 6. BTA14_23-26, on Chr.14 : 26 QTL; involving 5 traits in 3 breeds. Chr.6: 55,988,000-83,976,000 (bp) 94 61.87869 9.957270e-01 0.9999994 =
and ﬂeX|b|I|ty tO dO SO genome W|de. NOW we report dan Improved version Of th'S tOOI 7. BTA15_38-39, on Chr.15 : 3 QTL; involving 3 traits in 1 breeds. Chr.6: 83,976,000-111,964,000 (bp) 94 61.87869 9.957270e-01 0.9999994 -
’ ] . 8. BTA20_4, on Chr.20 : 22 QTL; involving 8 traits in 4 breeds. Chr.6: 111,964,000-139,952,000 (bp) 94 61.87869 9.957270e-01 0.9999994 =
that does genome-wide chromosome subsection analysis for data 9. BTA29_30, on Chr.29 : 3 QTL; inyalving 3 traits in 1 breeds. - Chr.7: (7 traits combined analysis) 29 172987  1.000000e+00 1
overrepresentations, and also provides options for users to select traits and/or 3 . . . | e [ ialsconiedianayst) 29, 2B572  1:000000es00; i
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the results page (b) Mahdi Saatchi, Robert D Schnabel, Jeremy F Taylor and Dorian J Garrick (2014): " Chr.27: (7 tralts combined analysis) e nasnem - GiGoaBaaRaT
Large-effect pleiotropic or closely linked QTL segregate within and across ten US cattle bi Chr.28: (7 traits combined analysis) 29  7.88015 9.999666e-01 1
4) Improvements to the Animal CorrDB web interfaces. We have begun to build S B Chr.29: (7 traits combined analysis) 29 11.53333 9.984213e-01 1
some frequently used queries into the user interfaces to improve user experience The Pleiotropic Group Information: (b) SHRepreBsEiiegionts) sk cofitali Useriselcted chiro Moo T SREHONS:
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