Phenotyping of multiple biofluids
for liquid biomarkers for
diagnostics and personalized
medicine
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Phenotyping for enhanced
— diagnostics and
personalized medicine

— A focus on autoimmune
diseasesé& Inflammation
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©® More than 80 diverse autoimmune
diseases affect 6.4% percent of women
vs. 2.7 % of men

® Researchers don’t know exactly what
causes many autoimmune diseases.

® Genetics, diet, infections, and exposure to
chemicals might be involved.

® Many subtypes remain excessively
difficult to validate and no single test can
diagnose most autoimmune diseases.

® Low grade inflammation is central in most
pathologies.
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diseases affect 6.4% percent of women
vs. 2.7 % of men

Researchers don’t know exactly what
causes many autoimmune diseases.

Genetics, diet, infections, and exposure to
chemicals might be involved.

Many subtypes remain excessively
difficult to validate and no single test can
diagnose most autoimmune diseases.

Low grade inflammation is central in most

pathologies.
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Personalized Rheumatic Medicine through Dose Reduction Reduces the

Cost of Biological Treatment — a retrospective intervention analysis
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Improved and truely
translational biomarkers
~, are needed

® Enabling technologies including all
Omics technologies paves the way to
understanding disease etiology.

© Key to insight remains the ability to find
good answers to relevant clinical
guestions

® Why responders and non-responders?




A\

Improved and truely
translational biomarkers
are needed
® Enabling technologies including all

Omics technologies paves the way to
understanding disease etiology.

© Key to insight remains the ability to find
good answers to relevant clinical
guestions

® Why responders and non-responders?

IMicrobiom

%>

\"~.




A\

Improved and truely
translational biomarkers
are needed
® Enabling technologies including all

Omics technologies paves the way to Microbiome)
understanding disease etiology. \

© Key to insight remains the ability to find
good answers to relevant clinical
guestions

® Why responders and non-responders?

NFLAMMATIO

t the Root of Most Disease




A\

Improved and truely
translational biomarkers
are needed
® Enabling technologies including all

Omics technologies paves the way to
understanding disease etiology.

© Key to insight remains the ability to find
good answers to relevant clinical
guestions

® Why responders and non-responders?

Disease

Microbiome>

Lo

INFLAMMATION

at the Root of Most Diseases




= The transition at birth and the
preterm problem




= The transition at birth and the
preterm problem




— The transition at birth and the £7 i
preterm problem K Aara

Tik Mu
Karamehme




— The transition at birth and the £7 i
preterm problem K Aara

Tik Mu
Karamehme




— The transition at birth and the £7 i
preterm problem K Aara

Tik Mu
Karamehme




NEOMICS

= The transition at birth and the
preterm problem

Tik Muk Azra
Karamehme




NEOMICS

= The transition at birth and the
preterm problem

Tik Muk Azra
Karamehme




NEOMICS

= The transition at birth and the
preterm problem

Tik Muk Azra
Karamehme




NEOMICS

= The transition at birth and the
preterm problem

Tik Muk Azra
Karamehme




NEOMICS

= The transition at birth and the
preterm problem

Tik Muk Azra
Karamehme




— The transition at birth and the £J% @
preterm problem \ Aura

Tik Mu
Karamehme




= The transition at birth and the
preterm problem

P L




— The transition at birth and the £
~_ preterm problem - para

Tik Mu
% Karamehme




«

AALBORG UNIVERSITY
DENMARK

Lung/gut Blood-brain
barrier barrier

N

Brain "y

7

How systemic infection affects brain development

and functions is poorly understood.
Good biomarkers for early diagnosis and treatment
for sepsis-induced brain injury are lacking.
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Posting it to the
laboratory within
24h

Extracting the analytes
(within 1h)

- Ammonium bicarbonate

Omics analysis of Dried
whole blood samples —
Whole blood analysis

Punching out a test
sample ranging from3
to 12mm in diameter

Adding a protein

OR

Adding a peptide

Enzymatic digestion

- (for up to 24 h with
J

trypsin)

Dried blood spots offer many advantages as a sample
format including ease and safety of transport and
handling.

Dried blood spots are a potentially rich source of protein
biomarkers, an area that has been overlooked.
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~_Dynamic molecular changes
during the first week of
human life follow a robust
developmental trajectory
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Systems biology can unravel complex
biology but has not been extensively
applied to human newborns, a group
highly vulnerable to a wide range of
diseases.

PLAS 1
"~ PLAS?2 Plasma proteomics
and metabolomics
w= | PLAS 3
= f FLOW 1
- . FLOW 2

Single cell

Transcriptomics Blood cells/RPMI 0.4 ml
(0.8 ml) I

\

0.4 ml| Other

| [ ] FLOW 3 immunophenotyping

AALBORG UNIVERSITY

Amy H. Lee*, Casey P. Shannon*, Nelly Amenyogbe*, Tue B. Bennike* et al. Nat. Commun. 10, 1092 (2019). DENMARK




~_Dynamic molecular changes
during the first week of
human life follow a robust
developmental trajectory

A

— 1 |
W &° &B° B°®
Soro bort ool bors
30 10 10 10
I |

60

Tue B. Bennike

Systems biology can unravel complex
biology but has not been extensively
applied to human newborns, a group
highly vulnerable to a wide range of

\ 4 N
diseases.
1 ml blood in
heparin
| | = | PLAS1
.-..~,n 03ml =1 p aAg> Plasma proteomics
= Plasma ' and metabolomics
- I
1 \-’ I == | PLAS 3
0.2 ml blood in 0.8 ml blqod in CELLS
RNA later heparin + .
l s | FLOW 1
i |
L || FLOW 2
BIOO?Q":':?}‘:?PMI 0.4 ml Single cell
- » FLOW 3 immunophenotyping
+ . " rows
0.4 ml Other

Amy H. Lee*, Casey P. Shannon*, Nelly Amenyogbe*, Tue B. Bennike* et al. Nat. Commun. 10, 1092 (2019).

«

AALBORG UNIVERSITY
DENMARK




~_Dynamic molecular changes
during the first week of
human life follow a robust
developmental trajectory

A\

Tue B. Bennike

Systems biology can unravel complex
biology but has not been extensively

— 1 |
H’!‘QH‘

LT applied to human newborns, a group
— . .
- highly vulnerable to a wide range of

¥ diseases.

1 ml blood in
heparin

| I = | PLAS1
/e 03ml  fe= | p) pg o Plasma proteomics
l Plasma ! and metabolomics

l \{ l = | PLAS 3

0.2 ml blood in 0.8 ml blqod in CELLS
RNA later heparin + N
l FLOW 1
. FLOW 2
BIOO?O(‘\:':?]‘:?PMI 0.4 ml Single cell

- [E] FLOW 3 immunophenotyping

+ - . FLOW 4

0.4 ml| Other

AALBORG UNIVERSITY

Amy H. Lee*, Casey P. Shannon*, Nelly Amenyogbe*, Tue B. Bennike* et al. Nat. Commun. 10, 1092 (2019). DENMARK

Latent variable space ~ Features identified jointly across omics

by DIABLO

Pearson sr

-1 0 -
i Component G5 |

i
/ *)' b b Sample "y Feature
Transeript Z. il N E g o —

Component

Cytokine signaling in immune system
Lalem infection of Homo sapiens with Mycobacterium luberculos/s

DIABLO comp.1
Immune system

Interferon signaling

® Cell

@ Cytokine
® Metabolite
® Protein

@ Transcript

Cytokine signaling in immune system  ©

Transcriptomic Changes During
First Week of Life

Feature
Proteomic Changes During
First Week of Life
1322 ! 31
30
Directionality

Directionality
of regulation

of regulation
® up
20 @ down

00 o up
® down

538

500 10

267

!
~i

DOL

" Differentially expressed genes Vs. DOLO B,
Differentially expressed proteins Vs. DOLO 00
-+ Differentially expressed metabolites Vs. DOLO ©

D.
DOL7 vs DOLO

@ conet .““iaml /
. L 4

@ sanany

@nrize

L
.u«ﬂ‘nﬁ,,.m\a‘f .o
A .-
.m:':‘n.' \,‘ .c.
e
.M".Mn S %

@cocu® “" ? %0

.HI 1

Metabolomic Changes During

First Week of Life

352

Directionality.

300 of regulation’ -
® up
® down
200
156
1001 e
1 3 7

pav

NCR3
o o @tuwo? o oC’ o
': » @ s .CSQB
) o co ®cpso
oy ot ga © C8A
ook . ) ®
@ v o0 ® & ° @uiian®sivie ool 280 0.. ALk . Neutroph
Bonvenge o ‘ ., Al @it by o P
ueide
-". .: [ 5% 0.’.1 N (L Ll 3 ¢lo @ PRTNB
s o L] (LT Y
@wrncs i 5o, Cod Y % .um&."‘“"' CAMP ® i
o5l » Cm’:o § , ..‘.m .uamg % $TTOC
o o o010
L} el AR 0§11
@i 0 C1QA
.
o % e ®cis
o« . .m&t’"’ﬂ !H:‘ ® RRA o
BIRCY .00
@ Metabolome iy o & Complement
@ Proteome R ."'rAf“ P
'\ L ]
* Voo
Transcriptome 30 on, P o
@ DIABLO features * em®®



Improved phenotyping of disease
subtypes by Immunome array
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© Elevated levels of autoantibodies are present before the
clinical diagnosis of auto immune diseases
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Digging deeper into the
autoantibody-ome in
b

lofluids Thomas BG Poulsen
Malene M. Jgrgensen
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©® IMMUNOME Discovery Array is a protein array which utilizes the
patented Sengenics KREX™ functional proteomics technology.

® The array contains human proteins from biologically significant
protein families including kinases, signalling molecules, cytokines,
interleukins, chemokines and cancer antigens.
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Kruse Meyer

Glucocorticoid Responsive mechanisms in
plasma from Polymyalgia Rheumatica patients
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Polymyalgia rheumatica is a relatively common
Polymyalgia

rheumatica  inflammatory rheumatic disease. PMR before treatment PMR after treatment

\\ There are no validated international guidelines
Areas of

= pain available for the diagnosis and treatment of PMR; -
however, diagnostic and classification criteria are
currently being developed.

-

A quantitative proteome study design to compare
with DMARD naive RA patients and matched
controls
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Polymyalgia rheumatica is a relatively common
inflammatory rheumatic disease.

There are no validated international guidelines
available for the diagnosis and treatment of PMR,;
however, diagnostic and classification criteria are
currently being developed.

A quantitative proteome study design to compare
with DMARD naive RA patients and matched
controls
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Glucocorticoid Responsive mechanisms in
plasma from Polymyalgia Rheumatica patients
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Polymyalgia rheumatica is a relatively common
inflammatory rheumatic disease.
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