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Abstract 
We present a genome assembly from an individual female Agriphila 
geniculea (the Elbow-stripe Grass-veneer; Arthropoda; Insecta; 
Lepidoptera; Crambidae). The genome sequence is 781.6 megabases 
in span. Most of the assembly is scaffolded into 30 chromosomal 
pseudomolecules, including the Z and W sex chromosomes. The 
mitochondrial genome has also been assembled and is 15.4 kilobases 
in length. Gene annotation of this assembly on Ensembl identified 
22,132 protein coding genes.

Keywords 
Agriphila geniculea, Elbow-stripe Grass-veneer, genome sequence, 
chromosomal, Lepidoptera

 

This article is included in the Tree of Life 

gateway.

Open Peer Review

Approval Status   

1 2

version 1
17 Feb 2023 view view

Sean T. S. Law , The Chinese University of 

Hong Kong, Hong Kong, China

1. 

James Mallet , Harvard University, 

Cambridge,, United States, USA

2. 

Any reports and responses or comments on the 

article can be found at the end of the article.

 
Page 1 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023

https://wellcomeopenresearch.org/articles/8-86/v1
https://wellcomeopenresearch.org/articles/8-86/v1
https://wellcomeopenresearch.org/articles/8-86/v1
https://orcid.org/0000-0001-9603-3410
https://doi.org/10.12688/wellcomeopenres.18910.1
https://doi.org/10.12688/wellcomeopenres.18910.1
https://wellcomeopenresearch.org/gateways/treeoflife
https://wellcomeopenresearch.org/gateways/treeoflife
https://wellcomeopenresearch.org/articles/8-86/v1
https://wellcomeopenresearch.org/articles/8-86/v1#referee-response-55086
https://wellcomeopenresearch.org/articles/8-86/v1#referee-response-58693
https://orcid.org/0000-0003-2613-1108
https://orcid.org/0000-0002-3370-0367
http://crossmark.crossref.org/dialog/?doi=10.12688/wellcomeopenres.18910.1&domain=pdf&date_stamp=2023-02-17


Corresponding author: Darwin Tree of Life Consortium (mark.blaxter@sanger.ac.uk)
Author roles: Boyes D: Investigation, Resources; Hammond J: Writing – Original Draft Preparation, Writing – Review & Editing;
Competing interests: No competing interests were disclosed.
Grant information: This work was supported by Wellcome through core funding to the Wellcome Sanger Institute (206194, 
https://doi.org/10.35802/206194) and the Darwin Tree of Life Discretionary Award (218328, https://doi.org/10.35802/218328).  
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.
Copyright: © 2023 Boyes D et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
How to cite this article: Boyes D, University of Oxford and Wytham Woods Genome Acquisition Lab, Darwin Tree of Life Barcoding 
collective et al. The genome sequence of the Elbow-stripe Grass-veneer, Agriphila geniculea (Haworth, 1811) [version 1; peer 
review: 2 approved] Wellcome Open Research 2023, 8:86 https://doi.org/10.12688/wellcomeopenres.18910.1
First published: 17 Feb 2023, 8:86 https://doi.org/10.12688/wellcomeopenres.18910.1 

 
Page 2 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023

mailto:mark.blaxter@sanger.ac.uk
https://doi.org/10.35802/206194
https://doi.org/10.35802/218328
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/wellcomeopenres.18910.1
https://doi.org/10.12688/wellcomeopenres.18910.1


Species taxonomy
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta; 
Pterygota; Neoptera; Endopterygota; Lepidoptera; Glossata;  
Ditrysia; Pyraloidea; Crambidae; Crambinae; Agriphila; Agriphila  
geniculea (Haworth, 1811) (NCBI:txid1660579).

Background
Agriphila geniculea (Haworth, 1811) is a moth in the family 
Crambidae, characterised by strong elbow-like markings across 
the forewing. It is found commonly across Britain and Ireland, 
and is particularly widespread in southern Britain, becoming 
more local north to the Outer Hebrides; it is primarily coastal 
in Ireland (Emmet et al., no date; Parsons & Davis, 2018).  
Globally, the moth is restricted to western Europe, extending 
south to the Iberian Peninsula, and east to Poland, being replaced 
by the closely related species Agriphila tolli in the Balkan 
Peninsula, Italy, and East Mediterranean (Garre et al., 2021; 
GBIF Secretariat, 2021a; GBIF Secretariat, 2021b; Lafranchis &  
Stefanescu, 2020; Maroń & Larysz, 2020; Plant & Jakšić, 2018).

In Britain, the moth is most commonly encountered in  
gardens and dry grasslands, and can be extremely abundant on 
coastal sand dunes. The larvae are known to feed on grasses, dwell-
ing in a silken tube at the base of the stems (Goater et al., 1986;  
Parsons & Davis, 2018). Like other members of its genus, the  
eggs are presumed to be non-adhesive and deposited over the  
foodplant by the female in flight (Léger et al., 2019). This  
egg-laying behaviour of the females is shared by other members 
of the Crambinae subfamily whose larvae feed at the base of 
grasses, and is associated with modifications to the female genital  
morphology (Léger et al., 2019).

Adults of this species are on the wing from July to October and 
are attracted to light (Goater et al., 1986; Parsons & Davis, 2018).  
During the flight season adults are readily disturbed by day from 
grass, but Goater notes that bushes of young conifers are also a  
favoured daytime resting place for the adult (Goater et al., 1986).

The genome of A. geniculea was sequenced as part of the  
Darwin Tree of Life Project, a collaborative effort to sequence 
all named eukaryotic species in the Atlantic Archipelago of  
Britain and Ireland. Here we present a chromosomally  
complete genome sequence for A. geniculea, based on one  
female specimen from Wytham Woods, Oxfordshire, UK.

Genome sequence report
The genome was sequenced from a single female A. geni-
culea (Figure 1) collected from Wytham Woods (latitude 
51.77, longitude –1.34). A total of 26-fold coverage in Pacific  
Biosciences single-molecule HiFi long reads and 59-fold  
coverage in 10X Genomics read clouds were generated.  
Primary assembly contigs were scaffolded with chromosome 
conformation Hi-C data. Manual assembly curation corrected  
111 missing or mis-joins and removed 40 haplotypic duplica-
tions, reducing the assembly length by 1.69% and the scaffold  
number by 50.81%, and increasing the scaffold N50 by 1.04%.

The final assembly has a total length of 781.6 Mb in 61 sequence 
scaffolds with a scaffold N50 of 26.4 Mb (Table 1). Most 
(99.86%) of the assembly sequence was assigned to 30 chromo-
somal-level scaffolds, representing 28 autosomes and the Z and 
W sex chromosomes. Chromosome-scale scaffolds confirmed 
by the Hi-C data are named in order of size (Figure 2–Figure 5;  
Table 2). Some collinearity between Z and W chromosomes 
can be observed on the Hi-C map. The assembly has a BUSCO 
v5.3.2 (Manni et al., 2021) completeness of 98.2% (single 
97.3%, duplicated 0.9%) using the lepidoptera_odb10 reference 
set (n = 5,286). While not fully phased, the assembly depos-
ited is of one haplotype. Contigs corresponding to the second  
haplotype have also been deposited.

Genome annotation report
The A. geniculea GCA_943789525.1 genome assembly was 
annotated using the Ensembl rapid annotation pipeline (Table 1; 
Ensembl accession number GCA_943789525.1). The resulting 
annotation includes 22,347 transcribed mRNAs and 22,132  
protein-coding genes.

Methods
Sample acquisition and nucleic acid extraction
A female A. geniculea (ilAgrGeni1) was collected in Wytham 
Woods, Oxfordshire (biological vice-county: Berkshire), UK 
(latitude 51.77, longitude –1.34) on 9 September 2020 using 
a light trap. Douglas Boyes (University of Oxford) collected 
and identified the specimen. The specimen was snap-frozen  
on dry ice.

DNA was extracted at the Tree of Life laboratory, Wellcome 
Sanger Institute. The ilAgrGeni1 sample was weighed and  
dissected on dry ice with tissue set aside for Hi-C sequencing. 
Whole organism tissue was disrupted using a Nippi Powermasher 

Figure 1. Photograph of the Agriphila geniculea (ilAgrGeni1) 
specimen used for genome sequencing.
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Table 1. Genome data for Agriphila geniculea, ilAgrGeni1.1.

Project accession data

Assembly identifier AgrGeni1.1

Species Agriphila geniculea

Specimen AgrGeni1

NCBI taxonomy ID 1660579

BioProject PRJEB51038

BioSample ID SAMEA8603180

Isolate information female; whole organism

Assembly metrics* Benchmark

Consensus quality (QV) 56 ≥ 50

k-mer completeness 99.99% ≥ 95%

BUSCO** C:98.2%[S:97.3%,D:0.9%], 
F:0.5%,M:1.2%,n:5286

C ≥ 95%

Percentage of assembly 
mapped to chromosomes

99.86% ≥ 95%

Sex chromosomes ZW localised homologous pairs

Organelles Mitochondrial genome assembled complete single alleles

Raw data accessions

PacificBiosciences SEQUEL II ERR8978464

10X Genomics Illumina ERR8702827–ERR8702830

Hi-C Illumina ERR8702826

Genome assembly

Assembly accession GCA_943789525.1

Accession of alternate haplotype GCA_943789515.1

Span (Mb) 781.6

Number of contigs 253

Contig N50 length (Mb) 7.3

Number of scaffolds 61

Scaffold N50 length (Mb) 26.4

Longest scaffold (Mb) 46.9

Genome annotation

Number of protein-coding 
genes

22,132

Number of gene transcripts 22,347
* Assembly metric benchmarks are adapted from column VGP-2020 of “Table 1: Proposed standards and metrics 
for defining genome assembly quality” from (Rhie et al., 2021).

** BUSCO scores based on the lepidoptera_odb10 BUSCO set using v5.3.2. C = complete [S = single copy, D = 
duplicated], F = fragmented, M = missing, n = number of orthologues in comparison. A full set of BUSCO scores 
is available at https://blobtoolkit.genomehubs.org/view/ilAgrGeni1.1/dataset/CALSUK01/busco.
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Figure 2. Genome assembly of Agriphila geniculea, ilAgrGeni1.1: metrics. The BlobToolKit Snailplot shows N50 metrics and BUSCO 
gene completeness. The main plot is divided into 1,000 size-ordered bins around the circumference with each bin representing 0.1% 
of the 781,653,547 bp assembly. The distribution of scaffold lengths is shown in dark grey with the plot radius scaled to the longest 
scaffold present in the assembly (46,870,843 bp, shown in red). Orange and pale-orange arcs show the N50 and N90 scaffold lengths 
(26,408,729 and 20,251,169 bp), respectively. The pale grey spiral shows the cumulative scaffold count on a log scale with white scale lines 
showing successive orders of magnitude. The blue and pale-blue area around the outside of the plot shows the distribution of GC, AT 
and N percentages in the same bins as the inner plot. A summary of complete, fragmented, duplicated and missing BUSCO genes in the 
lepidoptera_odb10 set is shown in the top right. An interactive version of this figure is available at https://blobtoolkit.genomehubs.org/view/
ilAgrGeni1.1/dataset/CALSUK01/snail.

fitted with a BioMasher pestle. High molecular weight (HMW) 
DNA was extracted using the Qiagen MagAttract HMW DNA 
extraction kit. Low molecular weight DNA was removed from a  
20-ng aliquot of extracted DNA using 0.8X AMpure XP puri-
fication kit prior to 10X Chromium sequencing; a minimum 

of 50 ng DNA was submitted for 10X sequencing. HMW DNA 
was sheared into an average fragment size of 12–20 kb in a  
Megaruptor 3 system with speed setting 30. Sheared DNA was 
purified by solid-phase reversible immobilisation using AMPure 
PB beads with a 1.8X ratio of beads to sample to remove the 
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Figure 3. Genome assembly of Agriphila geniculea, ilAgrGeni1.1: GC coverage. BlobToolKit GC-coverage plot. Scaffolds are coloured 
by phylum. Circles are sized in proportion to scaffold length. Histograms show the distribution of scaffold length sum along each axis. An 
interactive version of this figure is available at https://blobtoolkit.genomehubs.org/view/ilAgrGeni1.1/dataset/CALSUK01/blob.

shorter fragments and concentrate the DNA sample. The con-
centration of the sheared and purified DNA was assessed using a 
Nanodrop spectrophotometer and Qubit Fluorometer and Qubit 
dsDNA High Sensitivity Assay kit. Fragment size distribution was  
evaluated by running the sample on the FemtoPulse system.

Sequencing
Pacific Biosciences HiFi circular consensus and 10X Genomics 
read cloud DNA sequencing libraries were constructed accord-
ing to the manufacturers’ instructions. DNA sequencing 
was performed by the Scientific Operations core at the WSI on 
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Figure 4. Genome assembly of Agriphila geniculea, ilAgrGeni1.1: cumulative sequence. BlobToolKit cumulative sequence plot. The 
grey line shows cumulative length for all scaffolds. Coloured lines show cumulative lengths of scaffolds assigned to each phylum using 
the buscogenes taxrule. An interactive version of this figure is available at https://blobtoolkit.genomehubs.org/view/ilAgrGeni1.1/dataset/
CALSUK01/cumulative.

Pacific Biosciences SEQUEL II (HiFi) and Illumina NovaSeq  
6000 (10X) instruments. Hi-C data were also generated from  
tissue from ilAgrGeni1 using the Arima v2 kit and sequenced on  
the Illumina NovaSeq 6000 instrument.

Genome assembly
Assembly was carried out with Hifiasm (Cheng et al., 2021) 
and haplotypic duplication was identified and removed with 
purge_dups (Guan et al., 2020). One round of polishing was 
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Table 2. Chromosomal pseudomolecules in 
the genome assembly of Agriphila geniculea, 
ilAgrGeni1.

INSDC accession Chromosome Size (Mb) GC%

OX038869.1 1 46.87 36.5

OX038871.1 2 31.93 36.4

OX038872.1 3 31.58 36.7

OX038873.1 4 30.25 36.5

OX038874.1 5 29.86 36.5

OX038875.1 6 29.08 36.1

OX038876.1 7 28.92 36.6

OX038877.1 8 27.96 36.2

OX038878.1 9 27.95 36.4

OX038879.1 10 27.25 36.5

OX038880.1 11 26.72 36.1

OX038881.1 12 26.41 36.2

OX038882.1 13 26.09 36.2

OX038883.1 14 25.23 36.8

Figure 5. Genome assembly of Agriphila geniculea, ilAgrGeni1.1: Hi-C contact map. Hi-C contact map of the ilAgrGeni1.1 assembly, 
visualised using HiGlass. Chromosomes are shown in order of size from left to right and top to bottom. An interactive version of this figure 
may be viewed at https://genome-note-higlass.tol.sanger.ac.uk/l/?d=WsxgEuQCSVext3at9i4KAA.

INSDC accession Chromosome Size (Mb) GC%

OX038884.1 15 25.18 36.2

OX038885.1 16 25.03 36.4

OX038886.1 17 24.87 36.5

OX038887.1 18 24.45 36.4

OX038888.1 19 24.12 36.8

OX038889.1 20 24.1 36.7

OX038890.1 21 23.67 36.4

OX038892.1 22 20.92 36.5

OX038893.1 23 20.38 37

OX038894.1 24 20.25 36.4

OX038895.1 25 18.07 36.3

OX038896.1 26 16.04 36.4

OX038897.1 27 15.78 36.7

OX038898.1 28 14.51 36.8

OX038891.1 W 23.21 38

OX038870.1 Z 43.92 36.6

OX038899.1 MT 0.02 19.1
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performed by aligning 10X Genomics read data to the assem-
bly with Long Ranger ALIGN, calling variants with freebayes 
(Garrison & Marth, 2012). The assembly was then scaffolded 
with Hi-C data (Rao et al., 2014) using (Zhou et al., 2022)).  
The assembly was checked for contamination as described 
previously (Howe et al., 2021). Manual curation was per-
formed using HiGlass (Kerpedjiev et al., 2018) and Pretext 
(Harry, 2022). The mitochondrial genome was assembled using  
MitoHiFi (Uliano-Silva et al., 2022), which performed anno-
tation using MitoFinder (Allio et al., 2020). The genome  
was analysed and BUSCO scores were generated within the  
BlobToolKit environment (Challis et al., 2020). Table 3 contains  
a list of all software tool versions used, where appropriate.

Genome annotation
The BRAKER2 pipeline (Brůna et al., 2021) was used in the 
default protein mode to generate annotation for the A. geniculea  
assembly (GCA_943789525.1) in Ensembl Rapid Release.

Ethics/compliance issues
The materials that have contributed to this genome note have 
been supplied by a Darwin Tree of Life Partner. The submis-
sion of materials by a Darwin Tree of Life Partner is subject to 

Table 3. Software tools and versions used.

Software tool Version Source

BlobToolKit 3.5.0 Challis et al., 2020

freebayes 1.3.1-17-
gaa2ace8

Garrison & Marth, 2012

Hifiasm 0.15.3 Cheng et al., 2021

HiGlass 1.11.6 Kerpedjiev et al., 2018

Long Ranger 
ALIGN

2.2.2 https://support.10xgenomics.com/
genome-exome/software/pipelines/
latest/advanced/other-pipelines

MitoHiFi 2 Uliano-Silva et al., 2022

PretextView 0.2 Harry, 2022

purge_dups 1.2.3 Guan et al., 2020

YaHS 1.0 Zhou et al., 2022

the Darwin Tree of Life Project Sampling Code of Practice. By  
agreeing with and signing up to the Sampling Code of Prac-
tice, the Darwin Tree of Life Partner agrees they will meet the 
legal and ethical requirements and standards set out within this  
document in respect of all samples acquired for, and supplied 
to, the Darwin Tree of Life Project. Each transfer of samples 
is further undertaken according to a Research Collaboration  
Agreement or Material Transfer Agreement entered into by the 
Darwin Tree of Life Partner, Genome Research Limited (operat-
ing as the Wellcome Sanger Institute), and in some circumstances  
other Darwin Tree of Life collaborators.

Data availability
European Nucleotide Archive: Agriphila geniculea (elbow-stripe 
grass-veneer). Accession number PRJEB51038; https://identifiers.
org/ena.embl/PRJEB51038. (Wellcome Sanger Institute, 2022)

The genome sequence is released openly for reuse. The Agriphila 
geniculea genome sequencing initiative is part of the Darwin 
Tree of Life (DToL) project. All raw sequence data and the 
assembly have been deposited in INSDC databases. Raw data  
and assembly accession identifiers are reported in Table 1.

Author information
Members of the University of Oxford and Wytham Woods  
Genome Acquisition Lab are listed here: https://doi.org/10.5281/
zenodo.4789928.

Members of the Darwin Tree of Life Barcoding collective are  
listed here: https://doi.org/10.5281/zenodo.4893703.

Members of the Wellcome Sanger Institute Tree of Life  
programme are listed here: https://doi.org/10.5281/zen-
odo.4783585.

Members of Wellcome Sanger Institute Scientific Operations:  
DNA Pipelines collective are listed here: https://doi.org/10.5281/
zenodo.4790455.

Members of the Tree of Life Core Informatics collective are  
listed here: https://doi.org/10.5281/zenodo.5013541.

Members of the Darwin Tree of Life Consortium are listed  
here: https://doi.org/10.5281/zenodo.4783558.

References

 Allio R, Schomaker-Bastos A, Romiguier J, et al.: MitoFinder: Efficient 
automated large-scale extraction of mitogenomic data in target 
enrichment phylogenomics. Mol Ecol Resour. 2020; 20(4): 892–905.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Brůna	T,	Hoff	KJ,	Lomsadze	A,	et al.: BRAKER2: Automatic eukaryotic genome 
annotation with GeneMark-EP+ and AUGUSTUS supported by a protein 
database. NAR Genom Bioinform. 2021; 3(1): 1–11.  
PubMed Abstract | Publisher Full Text | Free Full Text 

 Challis R, Richards E, Rajan J, et al.: BlobToolKit - interactive quality 

assessment of genome assemblies. G3 (Bethesda). 2020; 10(4): 1361–1374. 
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Cheng	H,	Concepcion	GT,	Feng	X,	et al.: Haplotype-resolved de novo assembly 
using phased assembly graphs with hifiasm. Nat Methods. 2021; 18(2): 170–175.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Emmet	AM,	Langmaid	J,	Young	M: Micro-Moth Distribution Maps. (Accessed: 
6 December 2022). (no date).(no date). 
Reference Source

 Garre MJ, Girdley J, Guerrero JJ, et al.: An annotated checklist of the 

Page 9 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023

https://support.10xgenomics.com/genome-exome/software/pipelines/latest/advanced/other-pipelines
https://support.10xgenomics.com/genome-exome/software/pipelines/latest/advanced/other-pipelines
https://support.10xgenomics.com/genome-exome/software/pipelines/latest/advanced/other-pipelines
https://www.darwintreeoflife.org/wp-content/uploads/2021/03/DToL-Sampling-Code-of-Practice.pdf
https://www.ebi.ac.uk/ena/browser/view/PRJEB51038
https://identifiers.org/ena.embl/PRJEB51038
https://identifiers.org/ena.embl/PRJEB51038
https://doi.org/10.5281/zenodo.4789928
https://doi.org/10.5281/zenodo.4789928
https://doi.org/10.5281/zenodo.4893703
https://doi.org/10.5281/zenodo.4783585
https://doi.org/10.5281/zenodo.4783585
https://doi.org/10.5281/zenodo.4790455
https://doi.org/10.5281/zenodo.4790455
https://doi.org/10.5281/zenodo.5013541
https://doi.org/10.5281/zenodo.4783558
http://www.ncbi.nlm.nih.gov/pubmed/32243090
http://dx.doi.org/10.1111/1755-0998.13160
http://www.ncbi.nlm.nih.gov/pmc/articles/7497042
http://www.ncbi.nlm.nih.gov/pubmed/33575650
http://dx.doi.org/10.1093/nargab/lqaa108
http://www.ncbi.nlm.nih.gov/pmc/articles/7787252
http://www.ncbi.nlm.nih.gov/pubmed/32071071
http://dx.doi.org/10.1534/g3.119.400908
http://www.ncbi.nlm.nih.gov/pmc/articles/7144090
http://www.ncbi.nlm.nih.gov/pubmed/33526886
http://dx.doi.org/10.1038/s41592-020-01056-5
http://www.ncbi.nlm.nih.gov/pmc/articles/7961889
https://butterfly-conservation.org/moths/moth-resources-and-downloads/micro-moth-distribution-maps


Crambidae of the region of Murcia (Spain) with new records, distribution 
and biological data (Lepidoptera: Pyraloidea, Crambidae). Biodivers Data J. 
2021; 9: 1–28.  
PubMed Abstract | Publisher Full Text | Free Full Text 

 Garrison E, Marth G: Haplotype-based variant detection from short-read 
sequencing. 2012.  
Reference Source

	 GBIF	Secretariat:	Agriphila geniculea (Haworth, 1811).	GBIF	Backbone	
Taxonomy.	2021a;	(Accessed:	15	January	2023).	

	 GBIF	Secretariat:	Agriphila tolli (Bleszynski, 1952). GBIF Backbone 
Taxonomy. Checklist dataset. 2021b; (Accessed: 15 January 2023).  
http://www.doi.org/10.15468/39omei

 Goater B, Senior G, Dyke R: British Pyralid Moths.	Colchester:	Harley	Books,	
1986.  
Reference Source

 Guan D, McCarthy SA, Wood J, et al.: Identifying and removing haplotypic 
duplication in primary genome assemblies. Bioinformatics. 2020; 36(9): 
2896–2898.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Harry	E:	PretextView (Paired REad TEXTure Viewer): A desktop application 
for viewing pretext contact maps. 2022; (Accessed: 19 October 2022). 
Reference Source

	 Howe	K,	Chow	W,	Collins	J,	et al.: Significantly improving the quality of 
genome assemblies through curation. GigaScience. Oxford University Press, 
2021; 10(1): giaa153.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Kerpedjiev	P,	Abdennur	N,	Lekschas	F,	et al.: HiGlass: Web-based visual 
exploration and analysis of genome interaction maps. Genome Biol. 2018; 
19(1): 125.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Lafranchis	T,	Stefanescu	C:	List of Lepidoptera known from Empordà 
(Catalonia, Spain). In: Butterfly and moths in l’Empordà and their response to 
global change, 2020; 147.  
Reference Source

	 Léger	T,	Landry	B,	Nuss	M:	Phylogeny, character evolution and tribal 
classification in Crambinae and Scopariinae (Lepidoptera, Crambidae). Syst 

Entomol. 2019; 44(4): 757–776.  
Publisher Full Text 

 Manni M, Berkeley MR, Seppey M, et al.: BUSCO Update: Novel and 
Streamlined Workflows along with Broader and Deeper Phylogenetic 
Coverage for Scoring of Eukaryotic, Prokaryotic, and Viral Genomes. Mol 
Biol Evol. 2021; 38(10): 4647–4654.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Maroń	J,	Larysz	A:	Motyle (Lepidoptera) Parku Krajobrazowego Cysterskie 
Kompozycje Krajobrazowe Rud Wielkich. Rocznik Muzeum Górnośląskiego 
w Bytomiu. Przyroda. 2020; 26: 1–40.  
Publisher Full Text 

 Parsons MS, Davis AM: Crambidae.	In:	J.R.	Langmaid,	S.M.	Palmer,	and	M.R.	
Young	(eds)	A Field Guide to the Smaller Moths of Great Britain and Ireland.	The	
British	Entomological	and	Natural	History	Society,	2018.	 
Reference Source

	 Plant	CW,	Jakšić	P:	A provisional checklist and bibliography of the Pyraloidea 
of the Balkan Peninsula. Atalanta. 2018; 49: 19–263. 
Reference Source 

	 Rao	SSP,	Huntley	MH,	Durand	NC,	et al.: A 3D map of the human genome 
at kilobase resolution reveals principles of chromatin looping. Cell. 2014; 
159(7): 1665–1680.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Rhie	A,	McCarthy	SA,	Fedrigo	O,	et al.: Towards complete and error-free 
genome assemblies of all vertebrate species. Nature. 2021; 592(7856):  
737–746.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Uliano-Silva	M,	Ferreira	JGRN,	Krasheninnikova	K,	et al.: MitoHiFi: a python 
pipeline for mitochondrial genome assembly from PacBio High Fidelity 
reads. bioRxiv. [Preprint]. 2022.  
Publisher Full Text 

 Zhou C, McCarthy SA, Durbin R: YaHS: yet another Hi-C scaffolding tool. 
bioRxiv. [Preprint]. 2022.  
Publisher Full Text 

 Wellcome Sanger Institute: The genome sequence of the Elbow-stripe  
Grass-veneer, Agriphila geniculea. (Haworth, 1811).	European	Nucleotide	
Archive. [dataset], accession number PRJEB51038, 2022.

Page 10 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023

http://www.ncbi.nlm.nih.gov/pubmed/34393588
http://dx.doi.org/10.3897/BDJ.9.e69388
http://www.ncbi.nlm.nih.gov/pmc/articles/8354995
http://arxiv.org/abs/1207.3907
http://www.doi.org/10.15468/39omei
https://www.abebooks.com/signed/British-Pyralid-Moths-Goater-B-Harley/30627035876/bd
http://www.ncbi.nlm.nih.gov/pubmed/31971576
http://dx.doi.org/10.1093/bioinformatics/btaa025
http://www.ncbi.nlm.nih.gov/pmc/articles/7203741
https://github.com/wtsi-hpag/PretextView
http://www.ncbi.nlm.nih.gov/pubmed/33420778
http://dx.doi.org/10.1093/gigascience/giaa153
http://www.ncbi.nlm.nih.gov/pmc/articles/7794651
http://www.ncbi.nlm.nih.gov/pubmed/30143029
http://dx.doi.org/10.1186/s13059-018-1486-1
http://www.ncbi.nlm.nih.gov/pmc/articles/6109259
https://www.museudelamediterrania.cat/pujades/files/recerca i territori V12_B (002)(1).pdf
http://dx.doi.org/10.1111/syen.12353
http://www.ncbi.nlm.nih.gov/pubmed/34320186
http://dx.doi.org/10.1093/molbev/msab199
http://www.ncbi.nlm.nih.gov/pmc/articles/8476166
http://dx.doi.org/10.5281/zenodo.3747209
https://www.nhbs.com/a-field-guide-to-the-smaller-moths-of-great-britain-and-ireland-book
https://www.researchgate.net/profile/Colin-Plant-2/publication/326723953_A_provisional_checklist_and_bibliography_of_the_Pyraloidea_of_the_Balkan_Peninsula/links/5b60ebfba6fdccf0b204b873/A-provisional-checklist-and-bibliography-of-the-Pyraloidea-of-the-Balkan-Peninsula.pdf
http://www.ncbi.nlm.nih.gov/pubmed/25497547
http://dx.doi.org/10.1016/j.cell.2014.11.021
http://www.ncbi.nlm.nih.gov/pmc/articles/5635824
http://www.ncbi.nlm.nih.gov/pubmed/33911273
http://dx.doi.org/10.1038/s41586-021-03451-0
http://www.ncbi.nlm.nih.gov/pmc/articles/8081667
http://dx.doi.org/10.1101/2022.12.23.521667
http://dx.doi.org/10.1093/bioinformatics/btac808


Open Peer Review
Current Peer Review Status:   

Version 1

Reviewer Report 30 May 2023

https://doi.org/10.21956/wellcomeopenres.20967.r58693

© 2023 Mallet J. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

James Mallet   
Harvard University, Cambridge,, United States, USA 

I have no particular comments on this, and the sequenced genome seems useful as far as I can 
tell.  
 
I don't think it's part of the needs for articles like these, but I would have thought that briefly 
setting the new genome in phylogenetic context would be of interest. For instance, are there any 
other whole genome sequences of Crambidae, or of Pyralidae / Pyraloidea that are supposedly 
related?
 
Is the rationale for creating the dataset(s) clearly described?
Yes

Are the protocols appropriate and is the work technically sound?
Yes

Are sufficient details of methods and materials provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Genomics, but more of a managerial role, and because of an interest in 
evolutionary biology

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

 
Page 11 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023

https://doi.org/10.21956/wellcomeopenres.20967.r58693
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3370-0367


Reviewer Report 13 March 2023

https://doi.org/10.21956/wellcomeopenres.20967.r55086

© 2023 Law S. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Sean T. S. Law   
School of Life Sciences, Simon F.S. Li Marine Science Laboratory, State Key Laboratory of 
Agrobiotechnology, The Chinese University of Hong Kong, Hong Kong, China 

This article presents the nuclear and mitochondrial genomes of the Elbow-stripe Grass-veneer, 
Agriphila geniculea. Sequenced from a female individual, the PacBio HiFi reads, 10X Genomics 
linked-reads and Hi-C data facilitated a final assembly of 781.6 Mb in size, most of which were 
scaffolded into 30 chromosomal pseudomolecules, including the Z and W sex chromosomes. As a 
genome note, this article described high standard tools in genome assembly and assessment. Of 
note, the number of autosomes assembled from A. geniculea is 28, which is different to other 
crambids (Chen et al., 2022; Law et al., 2022; Xu et al., 2022)1,2,3. A validation step with 
macrosynteny against other crambids is recommended to make further proof for the 
completeness of the assembly, although only 0.14% of the final assembly were not anchored to 
any chromosome. Therefore, this assembly provides useful genomic resources for further 
investigations in the evolution of lepidopterans - potentially about the chromosome evolution in 
the species-rich family Crambidae. 
 
References 
1. Chen X, Zhu W, Wang B, Wang Y, et al.: A chromosome-level genome assembly of Paracymoriza 
distinctalis (Lepidoptera: Crambidae: Acentropinae).Arch Insect Biochem Physiol. 2022; 110 (2): 
e21883 PubMed Abstract | Publisher Full Text  
2. Law STS, Nong W, So WL, Baril T, et al.: Chromosomal-level reference genome of the moth 
Heortia vitessoides (Lepidoptera: Crambidae), a major pest of agarwood-producing trees.Genomics
. 2022; 114 (4): 110440 PubMed Abstract | Publisher Full Text  
3. Xu H, Zhao X, Yang Y, Chen X, et al.: Chromosome-level genome assembly of an agricultural 
pest, the rice leaffolder Cnaphalocrocis exigua (Crambidae, Lepidoptera).Mol Ecol Resour. 2022; 22 
(1): 307-318 PubMed Abstract | Publisher Full Text  
 
Is the rationale for creating the dataset(s) clearly described?
Yes

Are the protocols appropriate and is the work technically sound?
Yes

Are sufficient details of methods and materials provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?

 
Page 12 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023

https://doi.org/10.21956/wellcomeopenres.20967.r55086
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-2613-1108
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-55086-1
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-55086-2
jar:file:/work/f1000research/webapps/ROOT/WEB-INF/lib/service-1.0-SNAPSHOT.jar!/com/f1000research/service/export/pdf/#rep-ref-55086-3
http://www.ncbi.nlm.nih.gov/pubmed/35294789
https://doi.org/10.1002/arch.21883
http://www.ncbi.nlm.nih.gov/pubmed/35905835
https://doi.org/10.1016/j.ygeno.2022.110440
http://www.ncbi.nlm.nih.gov/pubmed/34228883
https://doi.org/10.1111/1755-0998.13461


Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Evolutionary biology, population genomics

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

 
Page 13 of 13

Wellcome Open Research 2023, 8:86 Last updated: 18 AUG 2023


