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Insect Assembly

Challenges

= Small body size limits amount of genomic
DNA from a single individual

=~ High heterozygosity samples require diploid-
aware de novo assembly and curation
strategies

=~ Pooling multiple individuals complicates
bioinformatics analysis

Solutions

— PacBio libraries generated from single
insects enabled by Low DNA Input Protocol

= Two samples (genome <600 Mb) can be
multiplexed on one SMRT Cell 8M on Sequel
Il System

= Genome assembly with HiFi reads is
computationally efficient

= Assemblies from HiFi reads are more
complete than other technologies

PacBio Workflows

__________ W _HMW DNA (>40 kb fragments)
~= | -Extraction methods vary by
B sample

SAMPLE PREP

N
U ——— Input DNA Genome Size

Protocol
Standard HiFi Library 15 ug no limit

LIBRARYPREP | ow DNA Input (1-plex) 400 ng <1 Gb

v Low DNA Input (2-plex) 300 ng <600 Mb

- __ “ir . HiFi Reads
E N\ THHHH - Accuracy: >99%
77 -Length: 5-25 kb
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-FALCON for HiFi reads

- Polish with racon

- Haplotype deduplication with Purge Dups
or Purge Haplotigs

ASSEMBLY
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Every species can be a model: Reference-quality
PacBio genomes from single insects
=) PACBIO

Monarch (Danaus plexippus)

- Single Female pupa collected
-DNA extraction with OmniPrep  dZZ QZW

SALE nsp Kit “ ”
N\
U - Standard HiFi Library
Prep with 16 ug DNA o e 200

LIBRARY PREP
Dapl v3 Z Chrom

HiFi Yield /

Identifying Sex Chromosomes (ZW)

-Neo-Z chrom resulted from fusion
of Ancestral Z and autosome’

-W chromosome absent from
previous reference but cytogenetic
analysis consistent with fused Neo-

and Anc-W

- Paternal assembly spans the 16Mb
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Red Admiral (Vanessa atalanta)
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Contig Length (Mb)

- Single-contig chromosomes with resolved telomere

- Single Female collected
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modified” protocol3
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Length: 368 Mb

N Contigs = 80

Contig N50: 10.13 Mb
BUSCO Complete: 99.1%
' ' ' | BUSCO Duplicate: 0.3%
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- DNA extraction with “10X elieonius melpomene (Hemi2.5)
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Contig 000002F

Mosquito (Anopheles coluzzii)

Assembly is fast with HiFi reads

~ Contig 000003F

. Contig 000029F

sequences revealed by alignment to H. melpomene

ACCTAACCTAACCTAACCTA

. CCTACCTACCTACCTACCTA

TAGGTAGGTAGGTAGGTAGG

TTAGGTTAGGTTAGGTTAGG
Known telomere repeat®

‘Contig 000001F

Contig 000013F X

-Single Females collected - Sample 1 subreads assembled and compared to HiFi assembly
- DNA extraction with “10X
modified” protocol? Samplet | HiFiRead Assembly | Long Read Assembly
Coverage 25-fold 40-fold
N50 Read Length (N5) 11 kb (19 kb) 12 kb (22 kb)
N -Low DNA Input Prep (multiplex Primary Asm Length 262 Mb 243 Mb
U 2 samples) Primary Contig N50 5.28 Mb 3.86 Mb
-230 ng input DNA per sample ik S o 21z
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Read Count

F:0.6%, M:0.7%
1604

F:0.6%, M:0.7%
1947
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£ 50 \ HiFi assemblies capture satellites and other repeats
0= | | | ' | - 9 Mb of HiFi Read assembly does not map to Long Read assembly
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SEQUENCING HiFi Read Length (Q20) - Primarily map T[O “UNKN” (96%) or sex chromosomes (3% Y, 1% _X)
- Aknown satellite repeat (AgX367, L = 367 bp) maps across contig (below)
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