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Outline 

•  Why was the tool made? 

•  What is the Wheat TILLING Resource? 

•  How was the tool built? 

•  Where do I access the data? 



Why?   

•  Functional Genomics 
•  Resource for Reverse Genetics  
•  isolating alleles of  interest in any given gene 

 
 
 

•  Accelerates research projects by obtaining samples with 
knocked-out gene function 

ATGGTGTCTCATA
GCATTACTGATGC
TAGCTAGCTGATC
GATTGTGGGCTCG
CTAGCTCGTCCGT!



What is the tetraploid Wheat 
TILLING resource? 

•  TILLING Population 
•  Use of  EMS (Ethyl methanesulfanate) to treat lines 
•  Mutagenesis on the organism 
•  Point mutations C->T and G->A 

•  Traditional TILLING (Targeting Induced Local Lesions IN 
Genomes)  
•  Targeted region or gene 
•  PCR based screening a single target in a population at a time 

 

•  High-throughput sequencing of  TILLING lines 
•  Exome capture 
•  Reduces the tetraploid wheat genome from ~12Gb to ~112Mbp 

•  Screening all targets in the exome capture at once 



S.cerevisiae  

12 Mb 

coding 

non-coding   
repetitive 

Most of the wheat genome is non-coding and 
repetitive 

A. thaliana  D. melanogaster  

135 Mb 
   10x 

180 Mb 
   15x 

H. sapiens  T. turgidum 

3.2 Gb 
 260x 

12 Gb 
1000x 

non-coding   
repetitive 

1-2% coding 



How? 



MAPS – (Mutation and 
Polymorphism Survey) Noise: 

Varietal SNP 

Paralog/Homeolog SNP 

Sequencing/PCR error 

Off target repeats 

 

Signal: 

EMS Mutation 

 

http://comailab.genomecenter.ucdavis.edu/index.php/MAPS 



The key parameter is coverage cutoff for heterozygous 
allele 

Krasileva et al., in preparation 
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KTC1+2+3 for HetMinCov5HetMinPer15We are discovering ~2350 mutations in each wheat line 
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KTC1 and 2 for HetMinCov7HetMinPer15
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Mutation type 

Krasileva et al., in preparation 



How was the tool built? 

•  Mutation call VCF is run through Ensembl’s VEP 
tool to predict variant effects 
 
 

•  Mutations  found with a web blast, ViroBlast 

•  Visualized in a genome browser, JBrowse  

•  Data loaded in a relational database, PostGreSQL 



Where do I access? 

•  Visit http://dubcovskylab.ucdvais.edu and sign in to use 
the tools 

•  Timeline: 
•  Sequencing completed within a couple months 

•  Full database available by mid-2015 

•  If  you need early resource access 
•  Email: jdubcovsky@ucdavis.edu and 

havasquezgross@ucdavis.edu  



Where do I access? 

•  Planned Database resources for tetraploid wheat: 1547 

•  Planned Database resources for hexaploid wheat: 1344 

Confidence Mutation density per KB 
in a line 

Mutation density per KB 
in the population 

4x 95% (lower) 0.0259 39 mut/kb in 1547 lines 

4x 99% (higher) 0.0246 37 mut/kb in 1547 lines 

6x HetminCOV 4 0.0601 80 mut/kb in 1344 lines 

6x HetminCOV 5 0.0588 79 mut/kb in 1344 lines 

6x HetminCOV 6 0.0550 73 mut/kb in 1344 lines 



TILLING Status 

614 Online with Mutations 942 Mapped 1400 
Sequenced 

1547 
Captured 

Tetraploid Wheat TILLING 

Hexaploid Wheat TILLING 

0 Online with 
Mutations 

235 
Mapped 

 570 
Sequenced 672 Pending 

672 
Captured 



Use Case 

•  How would I find a mutation in My Favorite Gene 
(MADS box transcription factor)? 

 



















•  Mutation Effects are Color Coded 
•  Green = Silent mutations 

•  Red = Nonsense, stop loss, or splice mutation 

•  Purple = Missense mutation 

•  Blue = Non-exon mutation 

•  Data predicted by Ensembl Variant Effect Predictor 
tool (VEP) using T. aestivum reference release 22 

















Conclusion 

•  Query gene of  interest in silico 

•  Find potential candidates with mutations 

•  Return with an allelic series for your gene of  interest! 



UC Davis Tetraploid Wheat Genomics Team 

Xiaodong Wang 
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