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

By Allan Stensballe; PhD. (ATV
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Translational Biomarker
Omics Reserch Unit, AAU

* MS, Multiplex & Protein
, Array for cell signalling &
autoantibody profiling
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Inflammation...

- A key focus area initiated 4 years ago..
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Phenotyping for enhanced
diagnostics and
~personalized medicine

DN

©® 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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Genome

-} ~20,000 genes
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Transcriptome
~100,000 transcripts

«

AALBORG UNIVERSITY
DENMARK

Proteome
>1,000, 000 proteoforms

Bennike, T. World J. Gastroenterol. 20, 3231 (2014).
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Proteomics - Key technology in Clinical
research

C Verification - Targeted proteomics D Validation - Immunoassays
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Challenges in Clinical Mass
spectrometry
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Missing values
Improve sequencing speed

Improve duty cycle and sensitivity
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LMM PRO-MS North Jutland node

High-end for clinical Proteomics & metabolomics..

LC-MS system (PRO-MS2)

 ThermoSci QE HF-X Pharma option

» Deep proteomics and analysis of biologics
» Targeted MS by PRM

LC-MS system (PRO-MS1)

* Bruker timsTOF PRO

» Optimized for high-end proteomics and
high-sensitivity metabolomics with IMS

MALDI MS

* Bruker Ultraflex Extreme

* Bruker Autoflex

* Protein & peptide profiling and MS Imaging
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"ANALYSIS

® Improve sample
preparation prior to MS

® Improve LC robustness,

performance and scalability ==

© Improve MS duty cycle and
speed

= CURRENT EFFORTS TO
IMPROVE BIOFLUID

WHAT MATTERS IN CLINICAL PROTEOMICS?

AFIELD SURVEY *
POSTDOC
STUDENT

I 1 Evosep Biosystems, Thriges Plads 6, DK-5000 Odense C, Denmark I

APPLICATIONS ARE HIGHLY VARIABLE ? g I SAMPLE THROUGHPUT
IS HIGHLY VARIABLE
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— Chromatographic solutions
optimized for clinical LC

« Several key advancements seek to increase
robustness and chromatographic performance

Examples:
lonoptiks Auroa

Pharmafluidics uPAC
EVOSEP ONE.
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FASTER AND MORE COMPREHENSIVE

MS - ION MOBILITY MS

lon Mobility
= |on Mobility-Mass Spectrometry

mmm Temporally-Dispersive IM-MS
wes Spatially-Dispersive IM-MS

300

150
Publications

1896 Thomson and Rutherford construct apparatus to study the mobility of

ions in various gases

1898 Zeleny constructs an IM spectrometer based on ions drifting against
a counterflowing gas stream

1911 Millikan develops apparatus for measuring the size-to-charge ratio of
ail droplets

1928 Tyndall constructs a precision ion mobility drift tube spectrometer
using a dual ion gate design

1930 Tyndall improves mobility measurements by using pure drift gases
1961 McDaniel couples ion mobility to a magnetic sector MS (IM-MS)

1963 McAfee and Edelson interface a drift tube orthogonally to a time-of-
flight mass spectrometer (IM-oTOF)

1964 Hasted and coworkers develop mass-selected ion mobility-mass
spectrometry (MS-IM-MS)

1968 Dole develops ESI with ion mobility measurements

1970 first commercial ion mobility spectrometer (Plasma Chromatograph)
1975 first commercial DMA (Thermo-Systems)

1982 Lubman couples laser ionization with ion mobility

1982 Hill develops gas chromatography coupled to ion mobility
1989 Blanchard describes tandem IM strategies (IM/IM)

1990 introduction of FAIMS and DMS

1990 commercial portable IM spectrometers (several vendors)
1995 Bowers develops MALDI-IM-MS and variable-temperature IM
1996 Jarrold constructs a high resolution drift tube IM spectrometer
1998 Smith develops the electrodynamic ion funnel

2006 commercial traveling-wave IM-MS (Waters)

2011 trapped ion mobility coupled to MS developed (Bruker)

2014 commercial drift tube IM-MS (Agilent)

AALBORG UNIVERSITY

The IMS
Great Minds
Summit 2019
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TIMS Scan Rate in LC-MS/MS Timescale

Only on UHR-TOFs with fast switching quadrupole mass filter

Improved robustness due to
orthogonal ESI configuration

L ——
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Fast Switching UHR-TOF (R>50,000)

Quadrupole : 0,0
Mass Filter & High Speed Digitizer

Mass scan

Chromatography Trapped lon Mobility Mass Selection
9.1 kHz

FWHM ~7 s Separation (100 — 350 precursors/sec)
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PASEF Scan (MS/MS)
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MSMS Heat Map
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Processing SW for identification,
free and labeled quantification

label

15

value
diaPASEF
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Peaks studio MaxQuant Biognosys
EBIOGNOSYS
/ New opportunities [ ruco oo wmomi  mocsmes oo
o iﬁiiﬁfi@i
- 4D feature finding il » PEAKS
by including CCS

Thomas Kosinski 1, Raphael Heilig 2, Dalila Bensaddek 1, Nicolai Bache 3, Ole Bjeld Harning 3,
Roman Fischer 2, Heiner Koch 1; 1 Bruker Daltonik GmbH, Bremen, Germany; 2 Target Discovery
Institute, Nuffield Department of Medicine, University of Oxford, Oxford, United Kingdom.3 Evosep
Biosystems, Odense, Denmark
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Processing SW for identification, label

free and labeled quantification
MaXQuant 6000 > 5200 proteins per run

5000
1000
0

2 repllcates 3 total
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In 1 replicate

In 2 replicates
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In all 3 replicates

protein groups

Total: 5757 proteins

> 5300 proteins per run

PEAKS o I I
Peaks Studio . - =

replicates AALBORG UNIVERSITY
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In 1 replicate

In 2 replicates
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In all 3 replicates

Total: 5672 proteins
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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
questions

® Why responders and non-responders?

e !
N

NFLAMMATIO

t the Root of Most Disease
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Omics technologies for premature newborns j

— Challenges & Opportunities

Insight into treatment and long-term
outcome for healthy and perfect
miracle babies if born premature

Prematurity
Perinatal Gut-blood Blood-brain
Mllk inflammation barrier barrier

Microbiota
Protein profiling
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Systems Biology at Sino-Danish
NEOMICS Center
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Blood-brain
barrier

Lung/gut
barrier

Brain W

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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Omics analysis of Dried
whole blood samples -
Whole blood analysis

Extracting the analytes
(within 1h)

- Ammonium bicarbonate

- Water

-PBS

Processing the
sample

-Prefractionation

mmm)

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

Enzymatic digestion
(forup to 24 h with
trypsin)

Adding a protein
standard

OR

Adding a peptide
standard

AQUA peptides

-Denaturation,
y reduction, alkylation
#

Results
transmitted by
post or internet

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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Deep proteome coverage reducing missing
values for diagnostics and prognostics
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Dynamic molecular changes
during the first week of
human life follow a robust
developmental trajectory
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(0.8 ml) l

\/

0.4 ml| Other

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

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
diseases.
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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

© State-of-the-art personalized protein array technology
allows phenotyping of autoantibodies.

Array Array
50-1636 50-1636
Control Disease Personalized arrays optimized for

highly improved disease subtyping

prognostics compatible with routine
clinical laboratory settings
plasmal/serum, o) +
synovial fluid + ; o
cerebrospinal . ;
fluid o i
+ (T
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Discover diagnostic autoantibody biomarkers

| Autoimmune
disorder
j Anti-CCP pos

Dlgging deeper into the
autoantibody-ome In
b

iofluids Thomas BG Poulsen
Malene M. Jorgensen

s\\\\\\\\\\\\\\\

Autoimmune
disorder
Anti-CCP neg

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.

Mean intensity of each microarray Top 10% mean intensity i
Correctly 1 15000- 15000 %

];)Orl(;jtee?n BCCP-tagged > >

proteins KREX technology enables 2 10000 B 10000 :

. . = K] -

____— Streptavidin autoantibody panels from £ E ¥

_ tetramers . . ) : S 5000 < ]

COO™ COO™ COO™ COO™ COO™ COO covalently single to 1600+ individual o g so00 i
) bound to antigens. i :

hydrogel layer 9 I 0_! [ . | - 0 1

Hydrogel layer 3 )
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Polymyalgia
rheumatica

\ Areas of

/ pain

Glucocorticoid Responsive mechanisms in
plasma from Polymyalgia Rheumatica patients

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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Temporal Changes Of Inflammation In Multiple Sclerosis
Related To The Evolution Of Enhancing Lesions On The MRI
M Weekly MRI
scanning
(8 weeks)

Multiple sclerosis lesion formation and early
evolution revisited: A weekly high-resolution
magnetic resonance imaging study

Charles RG Guttmann®, Matthieu Rousset”, Jean A Roch, Salem Hannoun, Francoise Durand-Dubief, 3 3 3 = = = = > -
Boubakeur Belaroussi, Michele Cavallari, Muriel Rabilloud, Dominique Sappey-Marinier, P at I e nt

Sandra Vukusic and Francois Cotton

. . r r r . . n . n plasma
Multiple Sclerosis

patients were monitored
for MS lesion activity,
onset frequency, and
early disease evolution.

/J[ | /I|
We investigated the I / /,i
inflammatory profile for 22 2

correlation of disease E"d°the“a' ( o .
status and biomarkers ~ Stress optimized ( Multiplex Discovery
EVArray AALBORG UNIVERSITY Immunoarray Proteomics

DENMARK



Temporal Changes Of Inflammation In Multiple Sclerosis %
elated To The Evolution Of Enhancing Lesions On The

R
MRI
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Temporal Changes Of Inflammation In Multiple
Sclerosis Related To The Evolution Of Enhancing
Lesions On The MRI

Quantitative proteomics reveals individualized plasma

profiles and FLAIR intensity related markers

Component 2 (12.1%)
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Temporal Changes Of Inflammation In Multiple Sclerosis
Related To The Evolution Of Enhancing Lesions On The MRI

Quantitative assessment of cytokine and chemokine revealed
patient to patient variation not correlating to FLAIR profiles
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— Temporal Changes Of Inflammation In Multiple Sclerosis
Related To The Evolution Of Enhancing Lesions On The
MRI

~ Quantitative assessment of EV marker profiles revealed patient to patient
variation and multiple markers correlating to FLAIR profiles

= Gandolinium (Gd) === uid Attenuation Anversion Recovery (FLAIR)
- 45
= Z 40
EV Immune Endothelial Platelet Other o %
(1]
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TNF RI MIC AB VE-Cadherin CD151 % 5 1.2
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The transition at birth and the
preterm problem
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Proteomics - From pigs to
humans infants

©® Many years of porcine to human proteomic work made available
to facilitate future research with pigs as model system.

©® Porcine model systems are feasible to study human diseases
including immunological systems — by far better than rodents

© Proteomics findings can be translated between species using
big data investigations

O© Neonatal Omics necessitate focus on ethical restrictions and N - -

sample availability :

«

AALBORG UNIVERSITY
DENMARK
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Pig model for neonatal
sepsis

Postnatal dietary effects following prenatal inflammation

>

LPS Bovine colostrum
LPS > Formula
LPS PN+MEN Minimal PN+increasing EN
Prenatal period Postnatal period

Day -3

C-section (106 d,
90% gestation)

Fetal infusion
(103 d gestation)

«

AALBORG UNIVERSITY
DENMARK

Day 3

Enteral nutrition

with milk diet Euthanasia

Sample collection

33
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I
epsis

Tik Muk

g model for neonatal

SEinoculation .
(1.5 mi/min/kg) euthanasia

l l

Control: saline + PN (r=11)

m plasma
SE:s.e. + PN (n=15)
1 CSF
| SE+BC:s.e. + bovine colostrum (n= 14)
0% gstatont =
Ohr L12hr 24hr
- m
Blood leukocyte response CSF leukocytes

a
o
1

3 - ‘\‘\, *kk *%
5 | [ CON
BN SE
BN SE + ENT

6h 12 h 24 h
Se, 109 CFU/kg Staphylococcus ; PN, total parenteral nutrition; CSF, cerebrospinal fluid: BC, 3 mi/h/kg

epidermidis (((

AALBORG UNIVERSITY
DENMARK
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Proteomics workflow for determination
o

f diet and sepsis markers

InCSF “ "<

* B¢+ SE
© 4 CTRL
°

In 24h : ETCR :
CTRL
e

In 6h
o |4 CTRL
- a

Effect” markers:

mSE-CTR m=mSEBC-CTR = SEBC-SE

114 out of

1960 proteins
with q<0.1

found in CSF.

180 out of 735

proteins with
g<0.1 found in

;ﬂ /( plasma.

AALBORG UNIVERSITY
DENMARK

13

2

|

Plasma proteins with q<0.1

117

6 hours

24 hours
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P
o

roteomics workflow for determination
f diet and sepsis markers

Serum amyloid A protein in 24 hours Plasma
Effect and exposure markers 400000000
Inflammation related protein m .
Complement system = 200000000- L
Neural proteins - . o
Transportation proteins 2 100000000- A
LT Aaas
i &
In Plasma at 24 hours 0- et ——Nnn Py

PIGR in 24 hours Plasma

30000000
A
w
= A
s 200000004 A
@
(L]
=
3 —_
5 10000000~
=] [ )
A
0 -—eEmess—— EEE—— ik
Ctrl SE SEBC
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Biobank samples

A\

© Most biological samples are preferably snap-

frozen and stored at -80C

© Typical samples are serum, plasma, tissue and

immune cells

Large %Jﬂ U i LC -
Intestine Dlgesnon MS/MS
RMAlater
FASP LC -
Sigmoideum U Ee Digestion g MS/IMS
FFPE

@E] > rase > c.

Q e Digestion e MS/IMS

Bennike, T.B., Kastaniegaard, K., Padurariu, S., Gaihede, M., Birkelund, S., Andersen, V., and ((

Stensballe, A. (2015). Comparing the proteome of snap frozen, RNAlater preserved, and formalin-

fixed paraffin-embedded human tissue samples. EuPA Open Proteomics. AALB °;E°N ‘:4’:':: RSITY

Improved sample preparation from

RNAfster procedure

Remove RMAlater,
F?Qﬁ ¢ add Lysis Slut Isolate tolal of
and disrupt tissu ITIRNA using
& your
@ favunte

ﬂ‘:tablet *;? . \Addi'ﬂonal applications
e on whale trssues or
Aweek at RT ) i
Amonth at 4C or cells include histalogy

Indefinitely at -20 ¢ and immunocytochemistry

Plasma

(55% of total blood)
Buffy Coat
leukocytes & platelets
(<1% of total blood)

Erythrocytes
(45% oftota bood)
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FFPE biopsy

Y

Optimized FFPE removal and NaDOC based protein extraction

y

In solution digest (trypsin/; IAM)

v

UPLC tandem MS (Qexactive 2hr gradient)

V

Protein ID

mproved sample preparation from
iobank samples

| 1.Percolation with PTS | [ 2 Harvest with scalpel |
PTS solution  Tissue slice !

[ &

f3. Heat-induced AR‘/ 4 Removal of remaining paraffint

- paraffin

Digest
_— a PTS
99°C \- ¥ Acidify & prot?ms
Add EtAc —_  peptides

namm

ssceses? 65000000

1s33m3

Mascot (42)
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proved sample preparation from
obank samples

P

NS

| p=0.0005 " _ 46005
4000 - ' .
p =NS
+ 1
3800 | :
[7p] .
Q
£ 3600 -
IS :
o : R
3400 I :
=+ ]
3200 - o
DF RNAlater  iFFPE SFFPE

Bennike, T.B., Kastaniegaard, K., Padurariu, S., Gaihede, M., Birkelund, S., Anderse‘*and Stensballe, A. (2015). Comparing the proteome of

a)

DF (3349) RNAlater (3306)

&

iFFPE (3156)

b)

sFFPE (3123)

iFFPE (3156)

snap frozen, RNAlater preserved, and formalin-fixed paraffin-embedded human tissue samples. EuPA Open Proteomics.

LBORG UNIVERSITY
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Pathway analysis of quantitative MS
data

A

Phosphoenol-
pyruvate R LT .

Comparable proteomic information

Biological based separation possible

v + *
O Fumara te ThPP Oxalosuccinate O ’ T
i : f |
°|‘** SDHA 1‘ | ]
SDHB S-Succinyl- ’ OGDH ° :gs
-1 H 4
; Succinyl-  pLST  dihydro- -1 DHTKD1 - =
¢ CoA 5 lipoaide-E ¢
O oLl t20eA [T >0 « «
Succinate A 1 3-Carboxy- 2-0x0
O L 0O 1-hydroxypropyl-ThPP glutarate
SUCLG1 Dihydro- [° Lipoamide-E
SUCLG2 lipoamide-E DLD
SUCLA2

mDF RNAlater iIFFPE sFFPE 40
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Assistant Inflammatory BOWEI

Prof.

cemke Artritis

” ® Inflammatory Bowel Disease (IBD) comprises two
major disease entities, Crohn’s disease (CD) and
ulcerative colitis (UC)

A

© IBDs are common diseases with a prevalence of 1%
and of raising prevalence

® Diagnosis of IBDs depends on clinical symptoms,
endoscopy, histology, MR-scanning, and the exclusion
of gut microbes and may be delayed for years

® Diagnosis is difficult and 10-20% change diagnosis or
are termed indeterminate colitis

«

AALBORG UNIVERSITY
DENMARK

Tue Diseases vs Rheumatoid

TOPIC HIGHLIGHT

WJG 20" Anniversar y Special Issues (3): Inflamma tory bowel disease
Biomarkers in inflammatory bowel diseases: Current status
and proteomics identification strategies

Tue Bennike, Svend Birkelund, Allan Stensballe, Vibeke Andersen
~ ¢
Calprotectin N

Normal

Inflammation l

Our Goal:
Investigate the disease related proteome

changes of the large intestine associated
with IBD and RA
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he intestinal barrier in the Gut

( Gutmicrobiota |
. . . ¥ ¥
® I B D I S a S S O C I ate d W I t h r F'ro-lnﬂammmor}l,r effects ; ( Anrl-inl'lammai-t:y effects :!
\N% Y ( AN

compositional and metabolic / E%\':\?
changes in the intestinal e T e e ﬂ

(B ( 4 |

microbiota (dysbiosis). r;w TR T

| inflammasome activation

A _\\I ) .-F i . II/__ -
g

£ A o

- @) (&) —{omn) s (@)
- Several alterations of the @ & . **“F

barrier function have been BB & ... | P

> : ( Intiibition of J
&)
i

inflasmmation
b= .

identified in IBD, starting from
mucus features up to its ()
components, from epithelial

junctions up to the Toll-like
receptors, and altered immmune
responses
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l:'_il:'tﬂs | Response
(Bl Pancit 1 toacute
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I"% cell allhih _r
s

i, FE
. .=
o i —
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((( Mature Reviews | Gastroenterology & Hepatology

Nature Reviews Gastroenterology & Hepatology

AALBORG UNIVERSITY . :
DENMARK 2017 vol: 14 (10) pp: 573

b

42



—

A

-
P

he Silkeborg IBD vs RA
roject

® 10x Ulcerative Colitis

o Unambiguous diagnosis.

D) Medicated, no disease flairs.

©® 10x Reumatoid artritis
o Unambiguous diagnosis.

o No gut inflammation detectable by microscopy

® 10x Controls
o Cancer screenings with no findings (((

AALBORG UNIVERSITY
DENMARK

© Proteomics

© Snap frozen in Ny, ), stored at -140C®

© Mean weight 4.9 mg [3.6-5.9 mg; 25!-
75" percentiles]
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Proteome analysis reveals
activation of innate immune system
in "healthy-looking” UC tissue

© 5,444 proteins quantifiable!

O T-tests with permutation tests to control false <-
positives.
5]
g
© 46 proteins with a statistical significant fljm
abundance change. k:
©® 33 more abundantin UC and 13 less. '
O 15% false positives at this cutoff.
© Statistical significantly changed proteins biological ©1 | | | | |
relevant! -2 0 2 4 6

Log?2 Difference UC vs Control

«

AALBORG UNIVERSITY
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Discovery of NETs in gut

¥ iIntesitnal tissue
] Fold Change Protein Description Peptides SQ
© Neutrophil extracellular traps (NETS) B L ctotransferrin 51(49) 73%
is an important line of defense 92.1 *Matrix metalloproteinase-9 30(30) 52%
inst mi biot 63.3 *Myeloperoxidase 48 (41) 59%
against microbiota 31.3 *Neutrophil elastase 11(11) 5%
T . . 16.3 *Protein S100-A9 10 (10) 79%
© Eleven statistically significant O ororeir SI00AL 5(5) 26%
proteins involved in NETSs 9.9 *Neutrophil defensin 3 5(5  27%
* e 0
©® all increased in ulcerative colitis! 6.6 Gal_ecun _10 —— _ 11(11) o2
5.9 *Eosinophil cationic protein 10(10) 47%
4.5 *Myeloid cell nuclear diff. antigen 17(17) 39%
3.5 *Cathepsin G 16 (16) 54%

NETs trap the invading microorganisms and facilitates
interaction with other effector molecules that kill the

microorganisms.
«

AALBORG UNIVERSITY
DENMARK
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= Discovery of NETs in gut
intestinal tissue 1.000-

NETs formation by excretion of the neutrophil
DNA (TO-PRO-3 stain).

100

10 1 + -
:Lp < 0.0005
1 .

O_

Fold Change (UC vs ctrl)

In total 49 proteins associated

with NETs quantified!
Mean fold abundance: 10.9 fold
increased in ulcerative colitis
tissue.

«
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~_Proteome analysis of RA Intestinal Mucosa
reveals drug induces proteome changes
and protein citrullination effects.

M

Journa | of

. . . . . THE UNIVERSITY LIBRARY
To gain new insight into the systemic Pesreg:geome AALBORG UNIVERSITY
i m m u n e e Subscriber access provided by Aalborg University Library
manifestations of RA, we characterized A Proteome Analysis of Rheumatoid Arthritis Gut Mucosa
Tue Bjerg Bennllfe, Torkell Ellln'gsen, Henning Glerup, Ole Kr|s$|an Bonderup,
the colon mucosa proteome from RA- s Cvstnion Svene Biklund Vibeks Avdoreen, and Al Siretall
. J. Proteome Res., Just Accepted Manuscript - DOI: 10.1021/acs.jproteome.6b00598 « Publication Date (Web): 14 Sep 2016
pat I e n ts a n d h ea Ith y co n t ro I s . Downloaded from http://pubs.acs.org on September 27, 2016
Methotrexate
Rheumatoid ,
IncCreases

arthritis

DHFR

Confocal \

microscopy

Citrullinated gut
proteins may
e were e NGOT PR

DENMARK

Controls
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Drug treatment to affect the human immune

* Only 1 protein is highly affected by the RA

diagnosis.
 The protein DHFR is linked to the treatment with
Metrotraxate.

A

(DHFR)

log,

log, (DHFR)

28
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24
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20
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system that affects the proteome

=

p-value (log scale)
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O g
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Log,(DHFR abundance) @
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18-Nov-19
Joakim Bastrup,

= Microproteomics in PhD student

AD, PD and depression
‘® Laser Microdissection combined with proteomics allows investigation of x
minute amounts of protein

NN

©®© An AD mouse model system was used to investigate the plaque proteome

_ _ WT Adjacent control  Plaque 5
R IER Vo ' } }
4«. . o A o9yt G i
e \.: - . Loading
T R "
CEror o au Bl s,
- R ST IPOL  Lin ai’
Plaques in AD brain o, 9,
"Healthy proteins?” "AD proteins?”
Score
ThioflavinS staining J
: sroane | e : a
NOT FOR PROMOTIONAL USE Proteins that affect the position of the data points in the Ioao'}ng plot

AALBORG UNIVERSITY
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— Avanced Imaging by combined
MALDI IMS and Expansion
“ICLARITY microscropy

Advanced mlcroscopy

. g

A

50 raster size

' : ; CHQA matrix
MALDI MS Imaging = secion
c /

—

- Optimized novel

sample preparation
%] cnhances S/N >100x

DENMARK

260 2n 28 250 0 110 2 0 o0 u
AALBORG UNIVERSITY

Joakim
Bastrup, PhD
student

n\\
I\(

W

ic researcl

Optlmized CLARITYt chnique dete t d ed parvalbumin
density in a genetic model of schiz
Joakim Bastrup &, Peter H. Larsen &



% Microproteomics of MS models for < ol
? investigation of disease related PTMs
% ®© In order to further understand the pathology of de- and Cuprizone

remyelination we have investigated the Cuprizone and EAE
mouse models for regional PTM dynamics. e CatE DR

Cuprizone » @

C57BLIG mice

Impaired metal homeostasis
(Cu, Zn, etc.)

g

Dysfunction of CuZn SOD-1 in
tanycytes

g
M1 ma ph ge
ROS C> /_\
wwww Pro-inflammatory
cytokines
--

‘ Blood

w-—

Neuroinflammation

CSF
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Quantitative proteome
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Microproteomics of MS models for
investigation of disease related PTMs

Validation of specific

52



	Phenotyping of multiple biofluids for liquid biomarkers for diagnostics and personalized medicine
	Slide Number 2
	Slide Number 3
	Phenotyping for enhanced diagnostics and personalized medicine �
	Slide Number 5
	Proteomics  - Key technology in Clinical research 
	Slide Number 7
	LMM PRO-MS North Jutland node�High-end for clinical Proteomics & metabolomics..
	CURRENT EFFORTS TO IMPROVE BIOFLUID ANALYSIS 
	Chromatographic solutions optimized for clinical LC
	FASTER AND MORE COMPREHENSIVE MS – ION MOBILITY MS
	TIMS Scan Rate in LC-MS/MS Timescale�Only on UHR-TOFs with fast switching quadrupole mass filter
	PASEF Scan (MS/MS)
	PASEF MS - >120Hz MSMS
	Processing SW for identification, label free and labeled quantification�
	Processing SW for identification, label free and labeled quantification
	Improved and truely translational biomarkers are needed
	Omics technologies for premature newborns �– Challenges & Opportunities 
	Sepsis-induced changes in cerebrospinal fluid affect proteome of the developing hippocampus�- correlation to systemic changes�
	Omics analysis of Dried whole blood samples – Whole blood analysis  
	Dynamic molecular changes during the first week of human life follow a robust developmental trajectory
	Improved phenotyping of disease subtypes by Immunome array �
	Digging deeper into the autoantibody-ome in �biofluids�
	Glucocorticoid Responsive mechanisms in plasma from Polymyalgia Rheumatica patients 
	Temporal Changes Of Inflammation In Multiple Sclerosis Related To The Evolution Of Enhancing Lesions On The MRI
	Temporal Changes Of Inflammation In Multiple Sclerosis Related To The Evolution Of Enhancing Lesions On The MRI
	Temporal Changes Of Inflammation In Multiple Sclerosis Related To The Evolution Of Enhancing Lesions On The MRI
	Temporal Changes Of Inflammation In Multiple Sclerosis Related To The Evolution Of Enhancing Lesions On The MRI
	Temporal Changes Of Inflammation In Multiple Sclerosis Related To The Evolution Of Enhancing Lesions On The MRI
	Slide Number 30
	The transition at birth and the preterm problem�
	Proteomics  - From pigs to humans infants
	Pig model for neonatal sepsis
	Pig model for neonatal sepsis
	Proteomics workflow for determination of diet and sepsis markers
	Proteomics workflow for determination of diet and sepsis markers
	Improved sample preparation from Biobank samples
	Improved sample preparation from Biobank samples�
	Improved sample preparation from Biobank samples
	Pathway analysis of quantitative MS data
	Inflammatory Bowel Diseases vs Rheumatoid Artritis
	The intestinal barrier in the Gut
	The Silkeborg IBD vs RA Project
	Proteome analysis reveals activation of innate immune system in ”healthy-looking” UC tissue
	Discovery of NETs in gut intesitnal tissue
	Discovery of NETs in gut intestinal tissue
	Proteome analysis of RA Intestinal Mucosa reveals drug induces proteome changes and protein citrullination effects. 
	Drug treatment to affect the human immune system that affects the proteome
	Microproteomics in AD, PD and depression
	Avanced Imaging by combined MALDI IMS and Expansion /CLARITY microscropy
	Microproteomics of MS models for investigation of disease related PTMs 
	Microproteomics of MS models for investigation of disease related PTMs 

