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Objectives: To perform an algorithm with multi-omic data to predict
Hemorrhagic Transformation after rtPA or mechanical thrombectomy.

Secondary objectives: To use these multi-omic data to understand the

biological pathways associated with stroke risk and stroke outcome in
order to find new treatments for stroke.

530 SUBJECTS WITH: 1900 SUBJECTS WITH:

PROTEOMIC DATA (3.000 Proteins) GENOMIC DATA (8M Genetic Variations)
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1. Identify proteins altered in acute-
phase stroke patients.

2. ldentify proteins associated with
the mRs3
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3. Develop a protein signature to
predict the risk of severe
hemorrages after treatment.

K PROTEOMIC-CLINICAL SCORE
BASED ON MACHINE LEARNING

4. Integrate genomics and

‘ Protein 1

—indirect effect on Protein 1

Gene C

proteomics to identify genetic
variants that regulate protein
levels in the acute phase of

stroke.
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UNIVERSITY OF

GOTHENBURG MSc Kara Tai

Sahlgrenska Academy, University

Dr Christina Jern
Dr Tara M. Stanne

of Gothenburg, Sweden

Swedish Swedish
(younger) (older)
n 534 482

Poor outcome (MRS>2)
Age, median [IQR], years
Male sex, n (%)

Diabetes mellitus, n (%)
Hypertension, n (%)

Time to blood draw, median

Thrombectomy or IV
thrombolysis, n (%)

NIHSS, acute or after
recanalization therapy, median

[IQR]

119 (22%)
58 [52-64]
340 (64)
100 (19)
320 (60)
4 days
0 (0)

3 [2-7]

161 (33%)
69 [56-78]
294 (61)
61 (13)
209 (43)
2 days

2 [1-6]

PROTEOMIC STUDY IDENTIFIES INFLAMMATORY
PLASMA PROTEINS ASSOCIATED WITH 3-MONTH
~FUNCTIONAL OUTCOME AFTER ISCHEMIC STROKE

Spanish

(older)

210 (55%)
74 [62-86]
198 (52)
93 (25)
275 (73)
6 hours
379 (100)

6 [2-14]

B Univariable
Swedish Swedish
(younger) (older)
S1C 0%|A712 CCL19
CASPS8
( D5* TNFSF14 CCL3
GDNF
IL18R1

EIFAEBP1
S MMP10
PLAU

OSM

SIRT2*
o o
CD5
CCCDL4203 CDCP1 LIFR
CSF1 CX3CL1 TGFB1
DN CXCL10 TNFRSF11B
HGF CXCL9  TNFRSF9
IL10 Spanish FGF21  VEGFA
IL6 (older)
Adjusted for age, sex and diabetes mellitus
Swedish Swedish
(younger) (older)
CASP8*
EIF4EBP1
OSM

SIRT2*
TNFSF14

CCL20 FGF23
CD5* ( il
CDCP1 IL10RB
CST5 LIFR
CX3CL1 SLAMF1
BXELO TNFRSEIB
Spanish

(glder) FGF21 VEGFA

CCL23

CD40 16 proteins

HGF

Black = OR >1 and FDR <0.05 ©
* Inconsistent directions across cohorts




Ischemic vs Hemorrhagic

T-Test Analysis (FDR, P-Value Adjusted)

***0.001
79

**0.01
276

*0.05
553

P.value
Proteins

Ischemic vs Hemorragic
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logFC
-3.807459
-1.006607
-1.391737
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-2.053637
-1.3944707
-1.714807
-1.910247
-1.408357
-2.036054
-1.101025
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-1.5146590
-1.313123
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-1.215995
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-1.641900
-1.034553
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CILL

-4.445042

-1.253250
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Top 20 Differential expression protein analysis
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3.273177e-04
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Aterothrombotic vs Cardioembolic

AT/CES Comparative
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Proteomics of
stroke risk




Plasma collections OLINK

of 686 patients Explore to
analyse
® 6 o
mm 3,072
ISQUEMIC STROKE (IS) proteins
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POPULTAION CONTROLS > )
50

DISCOVERY REPLICATION

e 398 IS cases * 100 IS cases
* 39 controls 13 controls
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Analysis Plan
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PROTEOME-WIDE ANALYSIS

DISCOVERY - 3283 s casesvs. 29 population controls
REPLICATION > 100 s casesvs. 13 population controls

/

Linear regression with Limma
NPX ~ IS risk + sex + age

DISCOVERY

NS @ Log,FC @ p-value @ p-valueandlog;FC
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640 proteins associated with IS

(g-value <= 0.05 and consistent logFC across both cohorts)

A predominant pattern of lower levels in IS

cases (81%)

REPLICATION
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inflammation/ immune response, platelet
activation/blood processes cellular injury
processes

® Platelet activation F

® Fc gamma R-mediated phagocytosis

Mixed, incl. Specific granule lumen, and Mononeuritis multiplex r

o Heme r

©® Mixed, incl. Mononeuritis multiplex, and Neutrophil mediated cytotoxicity -
© Multivesicular body assembly, and BRO1 domain 1

« Signaling by SCF-KIT r

Mixed, incl. GPVI-mediated activation cascade, and Insulin receptor binding -

© Cellcycle r

© AH/BAR domain superfamily -

© Mixed, incl. Multivesicular body assembly, and Vesicle tethering to Golgi -
© Nuclear protein-containing complex r

@ Pleckstrin homology domain *

@  SH2 domain

©  Cytoskeleton r

® Blood platelet -

« Protein transport r

o Blood plasma t
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Enabling scientific discoveries that improve human health

COX IN UKBB DATA

* 3,000 plasma proteins across 50,000 individuals

Years before stroke
Baseline Time of

assessment visit 3y >y 1y 10y 14y Isquemic stroke
(N=77) (N=164) (N=245) (N=404) (N=571)
>

‘ 640 proteins associated with IS

MODELS > simple: sex, age, platelets

= Complex: sex, age, platelets, BMI, alcohol consumption, smoking



Heatmap of Stroke Risk Proteins in UKBB
Dark gray = g-value < 0.05
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Analysis Plan

PROTEOME-WIDE ANALYSIS BY TOAST

Linear regression with Limma
NPX ~ IS risk + sex + age

3

PROTEINS GSEA (Gene Set
} SELECTION

Enrichment Analysis)

Proteins g-value <= 0.05 and consistent
logFC across both cohorts ¥

IR STROKE RISK?
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02‘ Next steps




03] Conclusions

Although most of
the proteins
associated with IS in
the acute phase
have lower levels in
cases than in
controls, those
specifically
associated with risk
have higher levels.

Involved in
pathways related
to inflammation/
immune response,
platelet
activation/blood,
and cellular injury.

61 proteins were
associated with IS
incidence or risk in
UKBB.

A total of 640
proteins were
associated with

the acute phase of
IS.
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