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Our Research Interest

Environment / Water / Beverage / Food { u-organisms & gparticles

Disease Pathology Model D. rerio or zebrafish
Toxicology Organisms for Drosophila or Fruit Fly
Human

Drug Discovery
5o y Disease C. elegans or Worm
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Outline of the Talk

ADiseaset  NJ] AyazyQa RAASI &S ot50
ADrug discoveryprocess and issues
ADisease modeland associated challenges
AMicrofluidicsto study disease models and search for therapeutic
0 Organismon-a-chiptechnology (focus orlectrotaxis for PLp
- Caenorhabditis elegans (Worm)
- Danio rerio (zebrafish)

ASummary
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Par ki nsonodos DI sease

Brain Regions Affected by Parkinson’s Disease

Motor Cortex

Degeneration of neurons in
substantianigra (region of

the brain that controls AP
movement and balance) 7' e o B
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Parkinson’s disease

Parkinsonian neurotoxins: t F NJAYyazyQa RA:
A 6-hydroxydopamine (@HDA) Familial cases d?arkinson

A 1-methyt4-phenytl,2,3,6 diseasecan be caused by
tetrahydropyridine (MPTP) mutations in the LRRK2, PARK?2
A Rotenone PARKY, PINK1, or SNCA genes
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Lewy neurites

DAnergi(_:ne_u ronsin the et F}:YVY hodies
substantianigraproduce a  "-syn. -~ (@pleatedshee
chemical messenger called

dopamine

Oxidative stress
Disruption of axonal transport
| Protein sequestration
Mitochondrial dysfunction
Synaptic dysfunction
Inhibition of ubiquitin/proteosome system

Dopaminetransmits signals _
within the brainto produce ~ PD Pathological Hallmark:

smooth physical movements. Accumula_tl_on of Protein
h-synucleinin DN and -

DAnergicneurons degenerate formation of Lewy bodies
or die in manyPDpatients. '

Communicatiorbetween the
brain and muscleg/eakens

Need for drugs to prevent
or suppress -synuclein

Brain becomesinable to accumulation
control muscle movement
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In-vitro and In-vivo Disease Models

Humans cannot be directly used in Drug Discovery due to ethical issues
and complexity

In -vitro in-vivo Clinical
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Two-dimensional
cell cultures
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Animal Models:
Mice, Monkey, Cats, Dogs

s|eaiwayd q

s|ealways 00S

S|edatwayd 000 0S ﬂ
P
H.?A
——
g

Oversimplistic lacking many features Ethically limited, low ]
of microenvironments like extracellular | & K N2 dzZa3 K LJdzi = SELISYaiA @S> R2y Qi
matrix (ECM) and dynamic signaling mimic all aspects of disease
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Filling the Gap

Physiologically relevant tissue and organs
3D cell cultures
Organoids and organs

Simple model organisms
C. eleganéworm)
D. rerio(zebrafish)
D. melanogasteffruit fly)

. U

2D cell culture 3D cell culture Orgca):rng:'r'::-’:hip Model organisms Humans
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Advantages of Model Organisms

U High genetic similarity to human (fully sequenced)
U WellFmapped and simple cellular system and neuronal network
U Small size (uAMM) and easy to grow

U Transparent bodies addressable with fluorescent tags

U Short life cyclenrs ¢ days) and low cost

U Modeled for human diseases
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Microfluidics for Whole Organism Studies

High
Automation = Throughput
= __—l Screening
(127 + (sin ©)*+ (cos ©))
2+2= * fcos @ dO =
Simplicity Low Cost
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Experimental Setup

Leica Stereo
Microscope

Syringe
pumps

—_— — —— —

Semt
Immobilized
Larva

Power
supply




