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HiC contact map
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Decontamination examples
Pre-curation
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Decontamination examples  rostcuraton

HiC- uncontaminated sample
Pacbio- contaminated sample

&

HiC and PacBio from same sample

Diptera genome with fungi contamination Worm genome contaminated with bacteria
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What is genome curation? .53“99’
m 1 RGO R ¢ qR UDNalBwaiRGleldatadtypés land using tHese toreshape
automated assemblies to get as close as possible tachromosomally resolved

assemblies , guided by karyotype, fixingnisassemblies, removing all contamination and
removing haplotypic sequence,in a reasonable timeframe kb
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Why do we need curation?




Some of the main Issues

Contamination Misassemblies
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Joined by the telomeres

StrongHIC signal

Telomeres




HiC data- our No. 1 curation resource - . Sanger ; g
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Schopflin, R., Melo, U.S ., Moeinzadeh, Het al. Integration of Hi-C with short and long-read genome sequencing reveals the structure of germline rearranged
- genomes. Nat Commun 13, 6470 (2022). hitps://doi.org/10.1038/s41467 -022-34053-7
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The result is a contact map
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Chromatin conformation with Hi-C i
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HIC data- our No. 1 curation resource - . Sanger A
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Visualization

Contact matrix colored based on hic reads counts

0 1k 2k 3k 4k 5k 6k 7k 8k 9%k 18k 0 30

# of HiC reads supporting 3D interaction

More color = More reads = More likelihood of contacts

5 ARIMA - Interactions within chroms are stronger (self matches) than between chrom
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Interpreting aHiCmap iy Sanger £
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https://github.com/sanger -tol/PretextView

Centre diagonal show self matcheg,chrl vs chrl
Diagonal mirrors itself
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Evolution of amanually curated assembfiy. saiger £
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225 joins n=:62
n =230 84 breaks N50 = 87.1Mb
N50 = 33.1Mb _ 29 haplotype re_movals - "99.85% of genome in 9 Chromosomt

Pre curation assembly after pretext manipulation Post curation
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Chromosome naming <,y Sanger &
By size 1 2 3 456 7 8 9 X

A Autosomes large > small

By synteny |
A Existing reference



V4 [ | | V4 r

EYOUDWYnWadé WG e RUWAG ¢ |

AHighly repetitive genomes
ASex chromosomes
AMicrochromosomes
APolyploids

ABad phasing

APoor quality HiC data



Contrast betweemruchromaticandheterochromatigortion of the genome

Nonrepetitive HiCsignal can be seen for 26
chromosomal entities, in stark contrast to the E
heterochromatic portion of the genome (centromeric T
and shortarm sequences which in the case of this wasp g
do not have enough specific association with a
particular chromosome to enable them to by placed.
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chromosome scaffolds and blank repetltlve scaffolds
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Sex chromosome identification - Sanger 410
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Identifying sex chromosomes is difficult. We only assign sex chromosomes when
we are beyond doubt.

PacBio read halfcoverage

By coverage
Heterogametic sex chromosomes = half read coverage

By synteny

Whenallosomes are homomaorphic
A Existing reference

A Genetic map

Caution!

Synteny works well for sex chromosome identification in some
orders but not in others:

Good examples: Coleoptera, Lepidoptera

Bad examples: Diptera (high seghrom. turnover rate)




Sex chromosome identification i Sahger 40

Identifying sex chromosomes is difficult. We only assign sex chromosomes when
we are beyond doubt.

er2 pn28Pn29  Cpl Cp2 G

By coverage
Heterogametic sex chromosomes = half read coverage

By synteny
Whenallosomes are homomaorphic
A Existing reference

A Genetic map

Caution!
Synteny works well for sex chromosome identification in some

orders but not in others:
Good examples: Coleoptera, Lepidoptera

Bad examples: Diptera (high seghrom. turnover rate)




Autosome + sexchrom fusion = neo sexhroms

Autosome = neo Z (Z2)
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Micro-chromosomes } Sanger ; ;
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A Disproportionate amount of time curating
the smallest 10 micr&ahromosomeg<1.2%
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Microchromosomes (By Tom Mathers)

HiFI data

Quick curation of larger
scaffolds only recovers 28
chromosomes.

Expected karyotype is 39
autosomes + Z+ W

Remaining 13 chromosomes
are somewhere in here!
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How do we fish out the micros? '

Our main approach for birds is

MicroFinder

To Mathers
script for birds (HiFI/ ONT)

Michael Paulini

Miniprot to map a set of conserved microchromosome -associated

proteins to a draft assembly and thencounts the resulting hits and orders
the input assembly by the number hits
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How do we fish out the micros@is ™ oo

MicroFinder script for birds:
https:// github.com /sanger-tol/MicroFinder

The script should be run for each haplotype separately:

cv"l
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Recommended;:
16 cores
24 Gb RAM

Scaffolds > 5Mbp will not be ordere
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MicroFinder.sh <hapl fasta> scaffold length_cutoff

MicroFinder.sh <hap2 fasta> scaffold length_cutoff

scaffold_length_cutoff ( Kbp)

It will:

Generate a newfasta file

Align your genome to a conserved database of bimicrochromosomes and look for gene content

Sort by number of gene hits and then by size (< 5Mbp only) and move them to the beginning ofdke file




How do we fish out the miCcrosaius)

Potential micros will appear on the top left of hapl and hap2 new Pretext maps

Ordered by gene count



IS It possible to have more complete bird
microchromosome®

Nanopore data looks promising!!!

Bird and fish generich regions
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*In contrast, the size difference of the macrochromosomes is < 5%



bAytFul3 Aythyéuligula(tufted duck) smallestl10 chromosomes
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__PacBio HiFi assembly - ‘ ____Nanoporea

Chr 39 = 125 kb Chr 39 = 1.15Mb




