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What is Strepsiptera?
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Previous Work
Whole genome
v One species (Mengenilla moldrzyki)

v Niehuis et al., 2012
v Sequenced from 15 males
v For use only in context of insect radiation 

Mitochondrial genome
v Four species across three families; Xenidae, 

Mengenillidae, Halictophagidae
v Odd rearrangements of sequence and 

structure

Transcriptome
v Two species (Stylops melittae, Xenos 

vesparum); 2015, 2019
v Misof et al., 2014
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Aims
This project:

v Sequence the whole genome of Xenos peckii
v Investigate structural elements of this genome

Big picture:

v Evolution of the strepsipteran genome

v ”The Strepsiptera Problem”
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Assembly Statistics
BUSCO N50 Size Sequencer Assembly

Xenos peckii 84.2% 421 kb ≤100Mb ONT MinION + 
Illumina NovaSeq

Flye 2.9.1, 
w/AUGUSTUS

(Mikhail et al., 2020, 
Stanke et al., 2006)

Mengenilla moldrzyki
(Niehuis et al., 2012) 16.3% 4 kb 155.7 Mb Roche 454 GS-

FLX Titanium
Newbler v. 2.3
(Genivaldo et al., 2013)

BUSCO Sequencer Assembly

Stylops melittae
(Misof et al., 2014) 82.4% Illumina

SOAPdenovo-
Trans-31kmer 1.01

(Xie et al., 2014)

Xenos vesparum
(Misof et al., 2014) 80.4% Illumina

SOAPdenovo-
Trans-31kmer 1.01

(Xie et al., 2014)
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Preliminary 
Comparisons
Missing BUSCO genes
v Stylops melittae  and Xenos vesparum : 43

v Stylops : 43/153, 28%
v Xenos : 43/173, 25%

v Transcriptomes + Xenos peckii : 23

Hypothesis
v The BUSCO genes are still there, just difficult 

to assemble or identify!
v Unclassified repeats

11



Repeats

RepeatMasker v. 4.1.2 (Smit et al., 2013-2015)
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Next Steps
Polishing, annotation
v Illumina reads
v reads2tree

More genomes with PacBio
v Elenchus koebelei (Florida, USA)
v Caenocholax fenyesi (Veracruz, Mexico)
v Resolution of repetitive elements

Genomic collinearity analyses
v Intraordinal (Stylops, Mengenilla)
v Interordinal (Neuropterida, Coleopterida)
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Thanks!
Questions?

rmillena@amnh.org
rjmillena.com
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