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Generic database schema+system for the integration, 
management and (comparative) analysis of plant genome 
data 

 

  modular design, extendable 

  re-usable, flexible schema 

  strong inter-connection with external databases 

  standardized data retrieval 

  tools available 

What is MIPS PlantsDB? 



MIPS PlantsDB – data content (Nov 2012) 

…and many more internal instances. 



  whole genome sequences: pseudo-chromosome 
sequences if available, otherwise sequence contigs (also 
raw or assembled reads)  

  gene and transcript annotation on these sequences 

  non-coding transcripts/RNA, regulatory elements 

  markers and genetic and physical maps 

  repetitive elements and its annotation 

  gene supporting evidences: fl-cDNAs, ESTs etc. 

  transcriptomics data: RNA-seq 

  comparative genome analysis results 

 

What is stored in MIPS PlantsDB? 



  primary sequence data 

  re-sequencing data and its results (under construction) 

  phenotypic information 

  metabolic/pathway information 

  no community annotation interface 

 

What is NOT (yet) stored in MIPS PlantsDB? 



  Morex WGS sequence assembly (+ add. varieties) 

  Gene annotation 

  Genome zipper results 

  Marker maps, genetic and physical maps, gene anchoring 

  Synteny to Brachy, Sorghum and Rice – CrowsNest 

  Orthologous gene families 

  BLAST server @ IPK 

  Batch download via FTP 

  … 

 

Data content in MIPS PlantsDB triticeae 
instances - barley 



  UK 5x 454 Triticum aestivum WGS sequence assembly 

  wheat gene sub-assemblies for ~ 20,000 grass 
orthologous gene representatives 

  Sub-genome classification (A,B,D) for sub-assemblies 

  BLAST server to search OGRs 

  Genome zipper results for flow-sorted IWGSC wheat 
sequences (coming soon) 

  Batch download via FTP 

  … 

 

Data content in MIPS PlantsDB triticeae 
instances - wheat 



http://mips.helmholtz-muenchen.de/plant/triticeae/ 



Use case 1 

I have a gene model in Brachypodium 
(Bradi2g39900.1), what is the 
corresponding region, elements and 
sequence in barley? 

 

-> GenomeZipper 
  



Use case 2 

Where can I search the barley genes 
for all „Alpha-glucosidase“ 
proteins? 

 

-> barley annotation page 
  



Building a comprehensive barley gene set 

Non. Red. Hv fl-cDNAs 

CD-Hit Clustering (98% id) 

Hv fl-cDNAs RNA-seq gene loci 28,592 FL-cDNAs 

23,349 

85,549 gene loci 
142,763 transcripts 

Barley working gene set 79,379 gene clusters 

1) Genomic (structure based) clustering 
    clustering of mapped FL-cDNAs with predicted gene loci 

2) Sequence homology based clustering 
     sequence search using BLAST comparisons 

CDS + Protein sequences CDS + Protein sequences 

ORF Predictor 

Gene annnotation 
(human readable descriptions) 

Expression analysis 
(significantly differentially expressed genes) 

Alternative splicing 
(alternative splicing between tissues) 

Gene family analysis 
(Expanded / contracted gene families) 



Use case 3 

I have a rice gene (Os04g0206700) 
and wondering if/what barley 
gene/region is syntenic to? 

 

->MIPS CrowsNest 
  



MIPS CrowsNest: Features 

 Display genetic and pysical maps 

 

 Display pre-calculated syntenic regions 

 

 Browse from macro- to micro-synteny levels 

 

 Integrate add. information such as gene distribution for 
selected gene families, Ka/Ks distributions etc. 

 

 Display density plots and heatmaps in association with 
other features 



Use case 4 

I have a brachypodium gene 
(Bradi1g04150.1) and searching 
for corresponding wheat genic sub-
assembly sequences 

 

-> UK wheat 454 survey section 
  



GenomeZipper online (1) 



GenomeZipper online (2) 



Marker search and data availability 



Barley physical map visualization 



Barley physical map visualization 



CrowsNest – a tool for comparative genomics 



CrowsNest – a visualization tool for synteny 



CrowsNest – a visualization tool for synteny 



Homolgy between Hordeum to Brachypodium, 
Sorghum and Oryza  



CrowsNest – microsynteny view 
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The MIPS team… 


