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Sf21 project 
Motivation 
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• Important resource  
• Development of new protein expression methods in insect cells 
• Better identification of contaminants the host cells 

• Sf21 genome assembly and annotation 

• Sequencing of genome and transcriptome of Sf21 insect cell lines 
(started in 2013) 

• Genomes unknown, preventing ‘tinkering’ 

• Spodoptera frugiperda 
• Extensively used in production of eukaryotic recombinant proteins by 

their expression via baculoviruses  



Sf21 project 
Collaborative effort 
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• Genome and transcriptome sequencing (short and long read 

technologies) 
• Genome assembly 

Proteomics Core  
Facility 

Genomics Core  
Facility 

• Sf21 resource 
 

• Proteomic database 
 

• Identification of specific promoters (Köhler et al., submitted) 

• Genome annotation 
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Wikipedia 



De novo genome assembly 
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DNA reads 

Identifying read 
overlaps 

Assemble overlaps 
into contigs 

Baker, 2012, Nat. Methods 

Assemble contigs into 
scaffolds 
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Chaisson et al., 2015 
Nat. Rev. Genet. 

De novo assembly limitations with short reads 
Repeat 

Super scaffold Long synthetic reads 
Moleculo 

Scaffold1 Scaffold2 
Mate-pair 

Contig1 Contig2 Contig3 Contig4 
Paired-end 

Multiple library type approach 
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Integration of Nanopore reads  

Duc Cao et al., 2016 



Sequencing datasets 
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Library Input  Mode Fragment size (bp) Number of reads (106) 

1 DNA Paired-End ~290 422.73 

2 DNA Paired-End ~590 17.77 

3 DNA Mate Pair ~4500 24.14 

4 DNA Mate Pair ~4500 63.71 

5 DNA Synthetic long reads 
(SLR) ~4900 (max 19 Kbp) 0.18 

6 DNA Oxford Nanopore 
(ONT) ~8000 (max 34 kbp) 0.07 

7 RNA Paired-End ~280 91.74 



Assembly - Results 
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Genome annotation workflow 
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• A_V1-3: 
Species specific 
exon/intron boundary 
models 
 

• GM: 
General heuristic gene 
models based on GC%  

Gene prediction 
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Gene prediction approach 

GM 

A_V1 

A_V2 

A_V3 

Consensus 

• Overlap at least in 3 
predictions 

• 23 810 predicted genes 



Gene prediction and annotation 
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• 84.16% annotated genes  
• BLAST against UniProt insect protein data base 
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Genome annotation workflow 
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Summary and future work 
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• Comprehensive genome assembly 

• Proteomic dataset (Joanna Kirkpatrik, EMBL Proteomics CF) 

• Multiple library types approach with short and long reads 

• Apply sequencing, assembly and annotation strategies to other genomes 
• Trichoplusia ni - Hi5 (Insect cell line) 
• Cerianthus (Anemones) 
• Xenoturbella (Marine worm) 

• Need to consolidate Nanopore reads integration 

• Functional annotation  

• Comprehensive genome annotation  



17 

Bence Galik 
Attila Gyenesei 

Peggy Stolt-Bergner 

Acknowledgements 

Joanna Kirkpatrik 
Proteomics CF 

EMBL GeneCore Team 

Hüseyin Besir 
Kim Remans 

Protein Expression and  
Purification CF 



18 

Goodwin et al., 2016 

Oxford Nanopore Technologies 
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Goodwin et al., 2016 

Synthetic long read sequencing - Moleculo 



Annotation results 

• 23 810 predicted genes 
• UniProt insect protein 

data base (~ 1 M seqs) 
• BLAST 
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Annotation results 

Gene ID Protein ID Length Name Species Score E value 

gene_29272 protein_29272 233 Putative gag-pol protein 
Drosophila 
ananassae 204 4.00E-58 

gene_29259 protein_29259 370 
Kynurenine 3-
monooxygenase 

Anopheles 
gambiae 259 6.00E-80 

gene_18735 protein_18735 240 
Endonuclease and reverse 
transcriptase-like protein Bombyx mori 87.8 4.00E-18 

gene_29276 protein_29276 193 Similar to CG11966 Papilio xuthus 358 1.00E-125 

gene_29277 protein_29277 219 Uncharacterized protein Bombyx mori 245 7.00E-76 

gene_29434 protein_29434 111 Scarface Papilio xuthus 101 2.00E-24 

gene_29308 protein_29308 124 hypothetical protein No hits found --- --- 

gene_29328 protein_29328 264 
Putative uncharacterized 
protein 

Harpegnathos 
saltator 191 6.00E-58 

gene_29300 protein_29300 223 
Non-LTR retrotransposon 
R1Bmks ORF1 protein Bombyx mori 140 2.00E-37 

gene_18747 protein_18747 186 
Endonuclease-reverse 
transcriptase Bombyx mori 152 6.00E-41 

• Annotation table 
• Genes/proteins FASTA files 
• GFF 



Another one is under preparation 
(with the EMBL, Genomics Core Facility) 
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