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Genomics for better informed (pre) breeding for crops of interest

Deep + broad understanding of genome organization

FASTER turn-
around time to 
breeding for 
improvement



pre-breeding and breeding
CROP OMICS FOR GLOBAL NICHE CROPS

Tea Tree

Yellow sarson,
Mustard Oil

Macadamia

Australian 

Mustard Oils

Pre-breeding /breeding program + CRC-P

Pre-breeding / breeding selection

Pre-breeding genetics/genome anchoring

MULTINATIONAL BRASSICA 
GENOME PROJECT (MBGP)



Brassica rapa R-o-18 (yellow sarson)

GenBank accession: GCA_017639395.1

Prof. Graham J. King



Community-driven improvement of R-o18 genome 
annotation …

Curating and enriching identified seed storage protein gene models



Macadamia integrifolia HAES 741

Dr. Catherine Nock



Community-driven improvement of macadamia 
genome annotation…

Improving gene models with data from new studies through the macadamia research community



Melaleuca alternifolia (tea tree)

PhD candidate Julia Voelker and 
Dr. Mervyn Shepherd



Julia Voelker

PhD candidate at the Faculty of Science and Engineering

Apollo usage example:

The manual annotation of the terpene synthase 
gene family in Melaleuca alternifolia



Australian Myrtaceae 

Melaleuca alternifolia (tea tree)

Poyt448 Peter Woodard / CC BY-SA 
(https://creativecommons.org/licenses/by-sa/3.0)

Eucalyptus grandis



Australian Myrtaceae 

Melaleuca alternifolia (tea tree)

terpinen-4-ol           1,8-cineole         terpinolene 

Terpene 
synthases 

(TPS)

Terpenoids



Manual TPS annotation with Apollo

Assembly
MaSuRCA: hybrid assembly using 

PacBio and Illumina reads

Automatic Annotation 
Fgenesh++ 

GenemarkET+
Protein and RNAseq alignment evidence

Gene structure evidence
Exonerate: TPS protein alignments to genome

STAR: RNAseq alignments to genome



Fgenesh++

GenemarkET+

Exonerate TPS alignments

RNAseq alignments



Fgenesh++
GenemarkET+





Thanks for your attention!


