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Symptoms: Generalized weakness, muscle 
atrophy and paralysis 

Cause of death – paralysis of respiratory 
muscles (1-5 years after 1st symptoms) 

Primary characteristic: 
Selective dysfunction and death of neurons 
in the motor pathways of the spinal cord, 
brain stem and motor cortex 

General features of ALS 

Majority of cases (90%) are without known 
genetic background (sporadic ALS),  while only 
10% has a known genetic background (familial 
ALS). 
 
Uncurable. 

Lou Gehrig 
(1903-1941) 



Sporadic ALS model – immune mechanism 

sEPSC 

Enrico Cherubini  Zorica Stević  

neurons in culture 



NON-CELL AUTONOMOUS PATHO-MECHANISM OF ALS 

IgG 



The effect of ALS IgGs on intacellular calcium 
concentration 



ALS IgG 

NEURONS GLIA 

Healthy 
CTRL IgG 



Diverse types of responses 

Ca2+ -elevations: 
• single transients  
• bursting transients  
• long-lasting fluctuations 

- X - Y - Z 



-0.5

0.5

1.5

2.5

3.5

4.5

5.5

0 200 400 600 800

-0.5

0.5

1.5

2.5

3.5

0 200 400 600 800

-0.5

0.5

1.5

2.5

3.5

4.5

0 200 400 600 800-0.5

0.5

1.5

2.5

3.5

4.5

0 200 400 600 800
IgG 

ATP Time (s) 

ΔF
/F

0 

Trace 1 

IgG 
ATP 

IgG 
ATP 

Time (s) 

ΔF
/F

0 

ΔF
/F

0 

Trace 2 Trace 3 

-0.5

0.5

1.5

2.5

3.5

0 200 400 600 800
IgG 

ATP 
Time (s) 

IgG 
ATP 

Time (s) 

Time (s) 

Trace 4 Trace 5 

-0.5

0.5

1.5

2.5

3.5

4.5

5.5

0 200 400 600 800-0.5

0.5

1.5

2.5

3.5

0 200 400 600 800 -0.5

0.5

1.5

2.5

3.5

4.5

0 200 400 600 800

ΔF
/F

0 

IgG 
ATP 

Time (s) 

ΔF
/F

0 

ΔF
/F

0 

ΔF
/F

0 

IgG 
ATP 

Time (s) 

IgG 
ATP 

Time (s) 

Trace 1 Trace 2 Trace 3 

ALS IgG 2 

ALS IgG 1 Distinctive patterns in Ca signaling for different ALS IgGs in astrocytes  

Dunja Bijelić 



Other physiological effects of ALS IgGs on the 
cellular level 
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generation 

Katarina Milićević 

Microglia 

Control 



Milena 
Milošević 

Intracellular vesicles tracking (astrocytes) 



ALS IgGs & cell biochemistry, surface 
texture, synchorinzed activity 

ALS1 H-CTRL 

FTIR SEM 



CAN WE BUILD A DEVICE ? 

Requirements 
 

• Early diagnosis 
• Use multiple markers 
• Stratification of patients  
• Non-invasive 
• Precise 
 



Diverse types of responses 

Ca2+ -elevations: 
• single transients  
• bursting transients  
• long-lasting fluctuations 

- X - Y - Z 



2004 

https://www.science.org/doi/10.1126/science.1100709?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed


• IgG 
• Sera  
• CSF • Neurons 

• Astrocytes 
• Cell lines 

      ROS and pH imaging 
     IC vesicle tracking       Calcium imaging 

      Voltage sensitive dyes 

      Synaptic currents 



Microfluidic chip – NIMOCHIP 
(NeuroIMmunOCHIP) 



healthy 
cells 

MAINFRAME 
ASSEMBLY 

Presenter
Presentation Notes
NIMOCHIP contains fluorescently labeled seeded cells 




Lab-on-a-Chip 

pattern of physiological responses 

analysis 
software 

diagnosis 
samples to test 



AUTOMATED TRACE ANALYSIS 
(Machine Learning) 

Gizem Dursun, Ufuk Ozkaya, Abdulkerim Capar 
Andrej Korenić, Dunja Bijelić 

Feature Image 

Fra
mes

Fra
mes



Application 

Lab frame 

Standalone – integrated 
optics-on-a-chip 



Application: standalone with mobile 
phone (camera) holder 

NIMOCHIP 

Mobile phone 

Dejan Pantelić 



component in direct 
contact with the liquid

electronic device

electronic device in 
contact with the liquid

direction of fluid flow

direction of electrical 
signal transmission

Reservoir

Resealable microfluidic chip

Chip holder for magnetic clamping

Piezoelectric 
micropump

Tube liquid 
sensor

Microcontroller board

Electronic 
driver  

Debubbler



BENEFIT FOR PATIENTS 
Personalized approach 

Presenter
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.







Presenter
Presentation Notes
# This could lead to personalized treatment for various brain disorders.



Competitions and Accelerators  



65th International Technics Fair 
Belgrade (May 16-19, 2023) 



dAIgnostics ltd 



Amyotrophic Lateral Sclerosis (ALS) 

Alzheimer's Disease (AD) 

Parkinson's disease (PD) 

Multiple sclerosis (MS) 

Huntington’s disease (HD) 

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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