Structure defermination of
genomes and genomic
domains by image fracing
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Chromosome walking with
super-resolution imaging
and modeling
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High-resolution imaging
Tracing chromosomes with OligoSTORM & tluidics cycles in PGP1 cells

chr19:/7 335 095-15 449 189
~8Mb
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Beliveau et al. Nat. Comm. 2015



High-resolution imaging
Tracing chromosomes with OligoSTORM & tluidics cycles in PGP1 cells
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High-resolution imaging
Tracing chr19:/,335,095-15,449,189 ~8Mb
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High-resolution imaging
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Density maps

Cell02 - Density map @ 50nm
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Farabella et al, | Appl Crystallogr. 2015
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Structural features

Area, Volume and Sphericity of 19 cells each with 2 homologous resolvec
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Spatial arrangement

Distance and overlap of 19 cells each with 2 homologous resolved
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clustering

Structural
1@ cells each with 2 homologous and @ segments each (342)

PC1 (24.2%)
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cluster 1
cluster 2

Cluster properties
A/B compartments?
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Increasing resolution
Rigid body fitting 3D structures based on Hi-C data
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http://www.3DGenomes.org

Simulated Annealing
Molecular Dynamics

Conjugate Gradient

Increasing resolution

Flexible titting 3D structures based on Hi-C data
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Chromosome walking path @ 10Kb resolution




Mapping “omics”

3D organization of local structures
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Chromosome tracing with
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Number of cells

Oligo 1S5EQ

Nature Methods (2020) 17 p822

OligoSTORM

PLOS Genetics (2018) 14(12) e100/8/2

Targets per cell
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Oligo [SSEQ
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. From fens of kb to Mb
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Oligo
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Oligo |SSEQ scales exponentially!

Sequential hybridization

\

-

# of targets = F*N

F = # of tluorophores

N = # of seq. rounds

Barcode sequencing

\
|-

# of targets = FN

F = # of tluorophores

N = # of seq. rounds



Number of targets

Oligo ISSEQ scales exponentially!

Sequential hybridization vs. Barcode sequencing
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Proot-of-principle

600kb-1Mb /target (876 kb average)
5,000 oligos/target
/-7OMb between targets




Round 2

Round 3

Rounad 4

Detfecting a given target
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In Oligo 1SSEQ every pixel matters & make “patches”

4 rounds / 4 channels
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In Oligo! 1SSEQ every pixel matters & make “patches”
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Oligo’ [S5EQ barcode efticiency
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Oligo ISSEQ tracing of (almost) entire chromosomes
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Oligo [SSEQ is high throughput!
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Oligo ISSEQ beyond chromosome tracing
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Oligo [SSEQ

5/ HIT bridge 3’

sites . . . .
stomersie @ |5 ' set of technologies for in-situ genome mapping

LIT barcode \ / SIT barcode
®

Genome
homology

LIT primer site

s highly versatile: mainstreet and backstreet

 Used with wide-tield microscopy permits the analysis of thousands of cells.

* |dentities sub-clusters with specitic conformational characteristics

‘o » Can be pipelined with other approaches
e OligoSTORM
o« * Protein immunotluorescence

* RNA...
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