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Research interest

« (Gene expression analysis
« Bulk RNA-seq

« Single-cell RNA-seq
» Spatial transcriptomics
« Method development and QC
« Glial cell biology
« Acute injury

« Neurodegeneration
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Ischemic stroke

 Disease of aging
* Most strokes in people > 65 years

« Elderly shows higher mortality and poorer quality of life after stroke
compared to young

« Sexually dimorphic disease (age modifies the influence of sex)

» These factors are often ignored in preclinical research
« Most preclinical studies have used only young, male animals

« Complex factors underlying worsened stroke
outcome Iin the elderly thus remain poorly
understood, particularly in females
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Experimental design

* Female young (3m) and aged (18m) mice

« Permanent middle cerebral artery occlusion (MCAO) to model ischemic
stroke (STAIR recommendation)

 Brains (penumbral cortex) collected at 3 days after MCAO and analyzed by

RNA-Seq
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Aging alters the magnitude of the

transcriptional response to ischemic stroke
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Aging alters the magnitude of the
transcriptional response to ischemic stroke
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A Genes

Young stroke control log,FC
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Reactome gene-sets
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Combination of aging and stroke leads to massive
activation of type | interferon signaling and aggravated

inflammatory response _—

?

Detrimental genes
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Negative regulation
of protein transport
(Sp100, Rab11fip1,
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Cytokine secretion
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Wound healing
(Selp, Hpse, Pdgfra, Thbs1)

Lipid metabolism Endopeptidase activity
(Apoc2, Cyr61, Fpr2) (Sfh, Char, Ctg)

CAMP/cGMP
signaling

Fatty acid transport
(Marcks!1, Fabp4, Nos2)

hagocytosis

(Mrap, Ptger2, lfipr, Pl

Htr2b) (Gulp1, Rab20, Srpx, Igha, Ighm, Cd36, Fcgr2h)
O @— Regulation of proliferation
Angiogenesis

3 (Anxa1, Adamts9, Ceacam1,

‘ P Gata2, Adgra2, Adgrg3, Ankrd1)

3 A .

. Cytokine/chemokine receptor binding
o (Cer1, Cer§, Cxcl9, Cxclt1, Cxcl13, Cxcr?,
o

Antigen presentation, cell
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Age-dependent activation of type | IFN regulatory modules
after stroke
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Age-dependent activation of type | IFN regulatory modules
after stroke
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Cell-specific analysis of IFN-I signaling in young and aged
mice after stroke

B orcuun s C e Oligodendrocytes ISGs Microglia ISGs

= -2 -1 0 1 2 3 15 -1 -05 ¢ 05 1 15 v
Statt | Statt 8- ok
Stat2 Stat2 I—I. '.
Irfg Irfa - kR
Ddxs8 Debxs8 6 ek 0,® * .: e
Lgals9 Lgals9 I—‘ @e o®
|| Gbp3 Gbp3 - (Y | °
Gbps Gbps 4 ,':‘g'I' ° —:.—
Ifibi Ifin1
Isg15 Isg15 21 .... - Cgo
:;:g Interferon :;:; O ) .'. .:.
oy | stmulated o, = 0 B o] - e BB
15 genes s m
Rsad2 Rsad2 -2
|| sptoo Sp100 e
Uspig Uspig
| | Helzz Helz2 O -4 [ | L*** | L*** ) *kk
Inf7 7
Zbp1 Zbpt é
lfi2712a Ifi27iza .
s a o Endothelial ISGs Astrocytes ISGs
|| tfizoa _| 1204 = e
Ifnart ~] Ifnar1 — - *
|| tinarg _J IFN-I receptors linar2 -.C_U‘ 8 ]  EEEEEE—
Tird Tird —_— ns
Jun Jun m 6-
Myc Myc — *kk I 1 @
Mki67 MKi67 i I ——— |
Pcna Pcna o 4 ®
Nes Nes o @
vim Vim O 21 L) .. ogP
Glap Gfap _I (-] @ v
Serpinadn Serpina3n =) °
Hepacam Hepacam u_ ....—“ ......................... o n o T v gy v oo EET S e v s sneennnnnen
Sele Sele
HE || Nos2 Nos2 2 9),)] % ® (5]
| | | cxeito Cxcl10 = @ ®
Cxcl1d Cxcl11
Cxel13 Cxch3 -
:i e o -4 * L Lkkk Eiil
Chila Chila

T T T T
T Ol Mi En As Ol Mi En As Ol Mi EnAs Ol Mi En As Ctrl MCAO Ctrl MCAQO

Control 3M  Control 18M  Stroke 3M  Stroke 18M

LABORATORY OF
2 GENE EXPRESSION www.labgenexp.eu



Summary

* Response to stroke in young
and aged brain is similar, but
differs in magnitude

» Aged ischemic brain is
characterized by upregulation of
type-I interferon signaling

e Glial cells main contributors
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Cell Reports

Decoding the Transcriptional Response to Ischemic
Stroke in Young and Aged Mouse Brain
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including overactivation of type |
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 Stroke-induced interferon
response showed strong
overlap with markers of
interferon response microglia
(IRM)

« Manipulation of inflammatory

response governed by microglia

improves regeneration after
transient MCAQO
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Follow-up work
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6 Multimodal expression analysis of spinal cord injury in rat model
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Getting more out of bulk RNA-Seq
with digital cytometry

BIOCEV
’ Zucha Daniel'?, Abaffy Pavel', Valihrach Lukas' e
! Labormtory of Gene Expression, Insznate of Biotechnology CAS, 252 50 Vestec, Coech Republic: ¥ Depenment of Informatics and
Chamistry, Facukty of Chemical Technoiogy, Univemity of Chemistry and Technology, 164 28 Prague, Crech Republic
) Introduction | {;} Conclusions
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* To dissect cell type composition in bulk samples, even for rare (~1%) populations

cell type markers

of tissue composition in ||« ification of

* To estimate the cell type-specific expression for robust markers

I Framework ‘How to’ in five steps
Framewor of digeal cytometry (decorvoliion by Newman et al
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