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Introduction

- Both structural connectivity and structural covariance networks have been linked to correlated gene - Many genes are required for transcriptomic similarity

expression (‘transcriptomic similarity) . - networks to reflect structural covariance networks
- Transcriptomic similarity can be computed from a restricted set of genes; certain sets of genes make

transcriptomic similarity networks topologically similar to other types of networks

» Including neuronal development and axon guidance genes makes transcriptomic similarity networks » Removing regionally non-specific genes and computing
similar to structural connectivity (French, 2011, PMID:21253556) transcriptomic similarity (in this subset of genes with
- For structural covariance, human supragranular genes have been identified as being region-specific expression) results in:
important (Romero-Garcia, 2018, PMID:29274/46) - a decreases in similarity to structural covariance

* Here, we identify an axis along which genes can be filtered

- Constructing the transcriptomic similarity network from the filtered set genes makes it similar to a.nd : T
structural connectivity, * dn increase (COI”[eX-SpeCIﬂC) IN S|m||ar|ty to structural

- Constructing the transcriptomic similarity network from the unfiltered set of genes makes it K connectivity J
similar to structural covariance

Enrichment axis

Enrichment: computed as fold-change in
expression within region (cortex and subcortex)
VS. outside region

Cortical enrichment
All genes

Structural covariance
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Genes used to compute
transcriptomic similarity?

Tracer data: via Allen Institute W e

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
« 488 viral tracing experiments in adult, male, !
C57BI/6 mice I
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Image registration: . _ .
« linear and nonlinear alignment to iteratively
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Subjects: !
generated template via Pydpiper framework :
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* 153 mice, C57BI/6 strain
- male, young adult (P60-112)
Scanning:
« Varian 7T at the Mouse Imaging
Centre (Toronto, Canada)
« T2-weighted FSE, 40-56um

Gene expression data: via Allen Institute
« 4345 expression images (4082 unique genes)
from coronal ISH dataset
+ adult, male, C57BI/6J mice
- aligned to Common Coordinate Framework and
accessed at 200um resolution
- "expression energy" averaged within regions of
DSURQE mouse atlas
Transcriptomic similarity:
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Cortical enrichment (expression fold-change)

Structure volume computation:
-+ "'DSURQE" mouse atlas overlayed on template
+ Volumes computed by summing voxels under
atlas regions, weighted by Jacobian
determinants of transformations
(deformation-based morphometry)

* rAAV tracers expressing EGFP, anterograde,
does not cross synapses
- aligned to Common Coordinate Framework and
accessed at 50um resolution
Structural connectivity:
- tracer experiments also mirrored to

Enrichment axis: compute transcriptomic similarity
from subset of regionally-enriched genes

Cortical enrichment
Top 10% of genes
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isotropic resolution . Structure covariance: contralateral hemisphere - mean regional expression energy further
* acquired ex-vivo (m—cramo) * Relative volumes (proportion of total brain size) - correlation between mean tracer signal divided by total mean region expression £ 0, Geres used fo compus
« 12-14 hours scan duration - usid t<|) compute structtural covar;agcfe ("prOJeq[Ugn densﬁy"). oftpalrs of regan(s, t energ){ for each %Jer]te e ol g “Ia"f:pst:m‘”‘m"a”‘y?
. « Structural covariance matrix computed from computed over all injection experiments « transcriptomic similarity computed as regiona 2 0.
See (Yee' 2018, PM|D29782994) for more Pearson correlations between volumes (provides bidirectional measure of pairwise correlation over set S z
details. connectivity) - set of genes can be all genes, orlfiltered] ol -
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Summary

- We demonstrate that within a given region, transcriptomic similarity reflects structural covariance
when using many genes, and structural connectivity when using fewer, regionally-specific genes

- Cortico-cortical transcriptomic similarity constructed from top cortex-specific genes (but not
subcortex-specific genesg)is: @ HEALTHY BRAINS
- similar to cortico-cortical structural connectivity HEALTHY LIVES
- dissimilar to cortico-cortical structural covariance

- Subcortical-subcortical transcriptomic similarity constructed from top subcortex-specific genes (but
not cortex-specific genes) is:
- dissimilar to subcortical-cortical structural covariance
-JQSIN

- Functional enrichment for top cortex-specific genes relate to excitatory neurons, while functional QUEBEC BIO-IMAGING
enrichment for top subcortex genes relate to a more diverse set of terms, including both excitatory byt
and inhibitory neurotransmission

g S S N i gy
N o o e e e e e e e e e e e e e = e =




