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Sf21 project

Motivation

« Spodoptera frugiperda

« Extensively used in production of eukaryotic recombinant proteins by
their expression via baculoviruses

« Genomes unknown, preventing ‘tinkering’

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

« Sf21 genome assembly and annotation

* Important resource
« Development of new protein expression methods in insect cells
- Better identification of contaminants the host cells

i EMBL



Sf21 project

Collaborative effort

» Genome and transcriptome sequencing (short and long read

technologies)
Genomics Core
- Genome assembly Facility EMBL

- Genome annotation "{VBC F mﬂp
De ‘

» Sf21 resource

Proteorrfl.cs Core EMBL
Facility
 ldentification of specific promoters (Kohler et al., submitted)

; EMBL

* Proteomic database



Sequencing workflow

Cells DNA extraction DNA fragments Adaptors

De novo
assembly




De novo genome assembly

Baker, 2012, Nat. Methods
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De novo assembly limitations with short reads
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Chaisson et al., 2015
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Integration of Nanopore reads

Pre-assemblies

BWA-MEM
-+| Stream of long reads d—
aligning —_—
repeats —_—

Stream of
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pairing
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connecting

continuing process

....| Extending scaffolds

Duc Cao et al., 2016
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Sequencing datasets

Fragment size (bp) | Number of reads (10°)

Paired-End ~290 422.73
DNA Paired-End ~590 17.77
DNA Mate Pair ~4500 24.14
DNA Mate Pair ~4500 63.71
pNa  OYntheticlongreads g4 (max 19 Kbp) 0.18

(SLR)
Oxford Nanopore

DNA (ONT) 8000 (max 34 kbp) 0.07
RNA Paired-End ~280 91.74
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Gene prediction

Number of genes predicted
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Gene prediction approach
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Gene prediction and annotation

Non-
annotat . .
od Species representation
15,84% 60,00% 53,85%
45,00% -
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0,00% -
&8
o,?)(S

* 84.16% annotated genes
* BLAST against UniProt insect protein data base




Genome annotation workflow

Sequencing

Assembly Repeat masking

Protein coding
genes

Functional Annotation Pfam Pathways
Gene Ontology Domain search KEGG
EMBL



Summary and future work

Multiple library types approach with short and long reads

Comprehensive genome assembly

Comprehensive genome annotation

Need to consolidate Nanopore reads integration
Functional annotation

Proteomic dataset (Joanna Kirkpatrik, EMBL Proteomics CF)

Apply sequencing, assembly and annotation strategies to other genomes
* Trichoplusia ni - Hi5 (Insect cell line)
e Cerianthus (Anemones)

* Xenoturbella (Marine worm)
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Oxford Nanopore Technologies

Leader-Hairpin template

The leader sequence interacts
with the pore and a motor
protein to direct DNA,

a hairpin allows for
bidirectional sequencing

Alpha-hemolysin
A large biological pore
+ capable of sensing DNA

Current

Fasses through the pore
and is modulated as
DNA passes through

. ONT output (squiggles)
TEF Each current shift as DNA
=n s translocates through the

i) 1 7 3 4 pore corresponds to a

Time (seconds) particular k-mer

Goodwin et al., 2016
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Synthetic long read sequencing - Moleculo

Ba Illumina
DMA fragment Enzymatic cleavage
DMA is fragmented and DMA is barcoded and
selected to ~10kb fragmented to ~350bp

 —

~3,000

molecules

per well

AZ

Barcodes
DNA from the same well shares the same barcode

Pooling

DNA from )

each well is Sequencing

pooled and = DNA is sequenced on

undergoes a standard short-read

astandard sequencer

library L

PRRSSRES Goodwin et al., 2016
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Annotation results

100% -~

e 23 810 predicted genes

 UniProt insect protein
data base (~ 1 M seqs)

* BLAST
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Annotation results

 Annotation table
e Genes/proteins FASTA files

* GFF
Drosophila
gene_29272 protein_29272 233 Putative gag-pol protein  ananassae 204 4.00E-58
Kynurenine 3- Anopheles
gene_29259 protein_29259 370 monooxygenase gambiae 259 6.00E-80
Endonuclease and reverse
gene_18735 protein_18735 240 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 ---
Putative uncharacterized Harpegnathos
gene_29328 protein_29328 264 protein saltator 191 6.00E-58
Non-LTR retrotransposon
gene_29300 protein_29300 223 R1Bmks ORF1 protein Bombyx mori 140 2.00E-37

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