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General features of ALS

Primary characteristic:
Selective dysfunction and death of neurons

M j{

. . Lou Gehrig
in the motor pathways of the spinal cord, (1903-1941

brain stem and motor cortex
Amyotrophic Lateral Sclerosis (ALS)

Symptoms: Generalized weakness, muscle /é;@
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| Nerve Cell

atrophy and paralysis
Cause of death — paralysis of respiratory
muscles (1-5 years after 15t symptoms)
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Majority of cases (90%) are without known 7z
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Jowrnal of Physiology (1997), 504.1, pp.103=112

Immunoglobulins from motoneurone disease patients enhance <.
glutamate release from rat hippocampal neurones in culture - —
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NON-CELL AUTONOMOUS PATHO-MECHANISM OF ALS

IgG NEURON
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MO - quiescent
M1, pro-inflammatory or classical activation
M2a, alternative activation

M2b, combined (M1/M2a, pro- and anti-inflammatory)
M2c, acquired deactivation, debris scavenging

Dys, dystrophic/senescent
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The effect of ALS IgGs on intacellular calcium
concentration

Contents lists available at SciVerse ScienceDirect
cell
calcium

Cell Calcium

journal homepage: www.elsevier.com/locate/ceca

Immunoglobulins G from patients with sporadic amyotrophic lateral sclerosi
affects cytosolic Ca?* homeostasis in cultured rat astrocytes

Milena MiloSevi¢ <!, MatjaZ Stenovec®®!, Marko Kreft2¢, Vladimir Petrusice,
Zorica Stevic, Sa3a TrkovP, Pavle R. Andjus©**, Robert Zorec®b-*
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Caz+ -elevations:

* single transients

* bursting transients
 long-lasting fluctuations



ALSIgG 1  Distinctive patterns in Ca signaling for different ALS IgGs in astrocytes
* Trace 1 *5 | Trace 2 > Trace 3
3.5 3.5 45
e 35
2.5 o 2 u’
° L 25 =2
E 15 E L5 15 <
0.5 0.5 0.5
05 0 200 400 600 800 05 0 200 400 600 800 05 ¢ 200 400 600 800
lgG IgG lgG
O A ATP eammmmmm—— A ATP oEEmmm——— A ATP
Time (s) Time (s) Time (s)
35 Irace 4 .5 lrace 5
25
l 2.5
15 15
p 0.5 ‘—-#MVM 0.5 L
Dunja Bijelic 0.5 0 200 400 600 800 s 500 400 €00 800
IgG IgG
enmmmmm——— A ATP e A ATP
ALS IgG 2 Time (s) Time (s)
* Tracel .. Trace2 | Trace 3
. : 35
35
= 1 | = = = =
< SR g 15 5
05 I I I I I o 05
050 200 400 600 800 056 200 400 600 800 050 200 400 600 800
IgG IgG IgG
A ATP . A ATP e A ATP
Time (s) Time (s) Time (s)




Other physiological effects of ALS IgGs on the
cellular level

ACTA PHYSIOLOGICA

Acta Physiol 2011, 203, 457-471

Immunoglobulins G from Sera
of Amyotrophic Lateral Sclerosis Amyotrophic lateral sclerosis immunoglobulins G enhance

Patients Induce Oxidative Stress the mobility of Lysotracker-labelled vesicles in cultured
and Upregulation of Antioxidative rat astrocytes
System in BV-2 Microglial Cell Line

M. Stenovec,"'2* M. Milogevi¢,""** V. Petrudi¢,* M. Potokar,""? Z. Stevi¢,® M. Prebil,' M. Kreft,'?
Milena Milogevic'*, Katarina Milicevic™, Iva Bodic?, rena Lavrnja®, vana Stevanovic, S. Trkov,'? P. R. Andjus’® and R. Zorec'”
Dunja Bijelict, Marija Dubaic’, lrena Zivkovic?, Zorica Stevics, Rashid Giniatuflins”
and Pavie Andjus™




Patient #1 averaged data Patient #2 averaged data
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ALS IgGs & cell biochemistry, sutrface
texture, synchorinzed activity
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CAN WE BUILD A DEVICE ?

DESIGN, PROTOTYPING,
AND MANUFACTURING
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Selence Multidimensional Drug Profiling
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SOLUTION Microfluidic chip - NIMOCHIP
(NeuroIMmunOCHIP)
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Jyy- NIMOCHIP

NEW DIAGNOSTICS
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Presenter
Presentation Notes
NIMOCHIP contains fluorescently labeled seeded cells 



pattern of physiological responses jV\I‘ NIMUGHIP
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AUTOMATED TRACE ANALYSIS

(Machine Learning)

Number of changepoints =6
Total residual error = 2.4798 Stewise function for the mean

trace
peak maximum
change-points (mean)

Feature Image

Simple Neural Network Deep Learning Neural Network

Feature Image

@ Input Layer () Hidden Layer @ Output Layer

Gizem Dursun, Ufuk Ozkaya, Abdulkerim Capar

Andrej Koreni¢, Dunja Bijeli¢



Application

Standalone - integrated
optics-on-a-chip




Application: standalone with mobile
phone (camera) holder

Dejan Panteli¢

NIMOCHIP

Mobile phone



NIMOCHIP

NEW DIAGNDODSTICS
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BENEFIT FOR PATIENTS

Personalized approach
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Presentation Notes
# Our CLM team designed a device called NIMOCHIP. // All our studies in the lab we’ve put on a single / lab-on-a-chip,

so we could analyze small samples of patients’ sera or IgGs in a stand-alone device,

in order to offer better patient stratification and diagnostics.
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[ PATIENT STRATIFICATION —> BETTER THERAPY }
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Presentation Notes
# This could lead to personalized treatment for various brain disorders.
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d/\lgnostics

SMART DIAGNOSIS

dAlgnostics Itd

contact@daignostics.info

Get in touch

About Research v Research partners Contact

d;l\lgﬂostics Home

Neurological disorders.diagnostics
powered by Al technology

Our inventive methodology is intended to diagnose neurological disorders, such as Amyotrephic
Lateral Sclerosis (ALS), Parkinson's disease, Alzheimer's disease and Huntington's disease using

specially designed apparatus and artificial intelligence powered data analysis.
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Presenter
Presentation Notes
… beside ALS other neurodegenerative diseases share similar inflammatory mechanisms. 
Our dream and belief is that this approach will lead to personalized treatments for various brain disorders with neuroinflammatory manifestations such as Alzheimer’s disease, Parkinson’s disease, Huntington's disease, Multiple sclerosis. 
It can also be used in any other inflammatory, infectious or autoimmune diseases where immunoglobulins are active. 
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