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Wolbachia are a-proteobacteria belonging to the order Rickettsiales. It is a
maternally transmitted, intracellular symbiont of arthropods and nematodes and
estimated to infect 40-60% of arthropod species. The tiger mosquito Aedes a )
albopictus is naturally infected with Wolbachia strains wAIbA and wAlbB. Cell line o N netonorSresierieton
Aa23 established from Aedes albopictus embryos retains only wAlbB and is used as

a key model to study host-endosymbiont interactions. The available wAlbB genome L resequence
with 156 scaffolds is incomplete, hampering a comprehensive analysis of the R > T>
1§ resequencer

Complete, circular chromosome and PCR confirmation
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genome. We have assembled the complete circular genome of a wAlbB strain from g :
the Aa23 cell line, from long-read PacBio sequencing data at 450X coverage. The

assembled circular chromosome is 1,484,007 bp in size, an increase of 321 kb over PITRT LN

the published wAlbB genome, making it the largest sequenced Wolbachia genome ‘C’ — T > : >
to date. The annotation of the genome identified 1,207 protein coding genes, 34 _>~_ : . .
tRNA, 3 rRNA and 1 tmRNA loci. The long reads enabled sequencing over complex — ! i
repeat regions which have been be difficult to resolve with short-read sequencing. @ =\ T’\: >
The availability of a complete circular genome from wAlIlbB will enable further = VT a;
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biochemical, molecular and genetic analyses on this strain and related Wolbachia.

Figure 2: Pipeline used to circularize the genome and reset the origin to the
oriC locus

Genome analysis and annotation

Introduction

 Wolbachia is an intracellular alpha-proteobacteria occuring in an estimated 40- . z\chi)grlTreetQ;/Iatlon detected in wAlbB genome (PacBio modification detection pipeline)
65% of insect species and parasitic filarial nematodes e Genome encodes 1,207 protein coding genes, 34 tRNA, 3 rRNA, 1 tmRNA loci and 188
* Cell line Aa23 established from Ae. albopictus embryos retains only wAlbB and is oseudogenes
used as a key model to study host-endosymbiont interactions. « Complete genome enables accurate annotation of repeat elements, potential
* High cell density during passaging helps to maintain a relatively stable infection orophages, pseudogenes
rate (Figure 1A, B) and cell-free Wolbachia can be obtained from spent culture « 250 genes encode Insertion Sequence (IS) elements (Figure 4A)
media (Figure 1C)  Most abundant families: 1IS982 family (105 copies); 1S481 family (76 copies)
* Pacific Biosciences (PacBio) SMRT technology produces long reads, some as long * Two partial prophage regions were found (Figure 4B)
as 100kb, making single and continuous assembly possible * Prophage region 1: 16 kb, 18 genes
* Prophage region 2: 5 kb, 8 genes

* Genome analysis of wAIbB has revealed the presence of a T4SS with 15 components
organized in two operons and 4 individual genes (Figure 4B)

* Using a genome-wide pfam protein domain scan, 37 wAlbB genes were found to
contain at least one copy of an ankyrin repeat domain, with a total of 87 copies of
various ankyrin repeat containing domains (Figure 4B)

e Comparative KEEG analysis of wAlbB and other Wolbachia genome revealed 5 genes
are absent in wAlbB (Table 1)
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Figure 4: Circular genome map of wAlbB (A) Annotated IS and comparison to published wAlbB scaffolds (B)

DNA extraction PacBio Library PacBio RSII Bioinformatics
SO e el e e DNA was « Library was loaded B Annotated prophage, T4SS and ankyrin region
Wolbachi fragmented with onto 4 SMRT cells * DoriC database . .
.Hc?gha;ugity - Mogaruptor using 2 MagBead « NCBI prokaryotic Tablel. Five genes that are absent in wAlbB
8.2 e Library was size- binding kit annotation ) .
< Large size S60Kb selected using the + 300 min collection . 15Saga web server Gene wAlbB wMel . WRi wHa wNo wPip wBm wOo wCle
BluePippin system time * PHASTER web server DgkA Absent WD 1163 |wRi_011390 |[wHa_09720 wNo_ 07140 |WP0909 |Absent Absent Absent
e KEGG Automatic
MPG Absent WD 1110 |WRi_012850 [wHa_09290 wNo_05480 WP0867 Wbm0254 [wOo 04680 WCLE_011920
CytA Absent WD 0740 |WRi_007360 [wHa_06280 |Absent Absent |Absent Absent Absent
DNA and Library quality HGAP assembly output 450X coverage across wAIbB contig CytB | Absent WD 0741 \WRi 007350 [wHa 06290 Absent Absent IAbsent  IAbsent Absent
S . Ftsl Absent WD 1273 |WRi_012430 |[wHa_10600 |Absent Absent |Absent Absent WCLE_010110
& P B &\e"} Job Metric Value
[bp]\,’béé Nl 2 0$v~ 6\"9’ go@(* Polished Contigs 581 e
Adapter Dimers (0-10bp) 0.02% co n C I u S I O n S
Short Inserts (11-100bp) 0.0%
43500 . - Number of Bases 3,069,585,545
Lo - | Number of Reads 164,543 * We assembled a complete circular wAlbB genome from the Aa23 cell line
4000 N50 Read Length 33,538 g . . . .
0. Mean Read Length 18,655 3  PacBio long reads enabled sequencing over complex repeat regions which have
2000 " Mean Read Score 0.85 . . . .
5O — Vapped Reads 20607 20 been be difficult to resolve with short read sequencing
00— f— apped Read Length of Inse , . ofe . .
0 " o 10 * The availability of a complete circular chromosome from wAlbB will enable
&_‘ , ° [] ° ] []
—— fuerage Reference Bases Caled s 033050000000 500000 330030003000 00300 TAI000 Te3000e further biochemical, molecular and genetic analyses on this strain and related
T — — Average Reference Consensus 99.88% Reference Start Position
Concordance '
ZI; ;"; Zlg Average Reference Coverage 471.46 WO/baChla
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