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Cells do not function the same way everywhere

Environmental Cell Biology @ OVGU

Group leader: Dr. rer. nat. Marcus Kruger |

Environmental cell biology is
a multidisciplinary field that
combines medicine, biology,

chemistry, physics and ecology

to better understand the
interactions between cells and
their environment. The most
important aspects here are:
cellular reactions to
environmental factors, cell
communication and the
interaction between
environmental influences and
cellular health/disease.

Environmental...

In addition to genetic
information (genome,
epigenome),

the environment is the second
important factor on which the
function and developmental
fate of a cell depends. In the
Environmental Cell Biology
group, we investigate cellular
effects that are triggered in
response to changing
environmental conditions. In
multicellular organisms, such
as humans, we distinguish
between external influencing
factors outside (macro-
environment; chemical:
pollutants; physical: climatic
changes, radiation; biological:
pathogens), and internal
influencing factors within the
human body (micro-
environment). While the
influence of the macro-
environment is usually
conceivable, the cell micro-
environment can also change,
for example triggered by
diseases or other physiological
reactions of the body (stress,
endocrine and
(neuro)immunological
reactions, microbiome).

...Cell Biology

Every biological process in the
human body, no matter how
complex, begins with the
individual cell, which is why
basic research in cell biology is
the key to understanding
pathogenesis in vivo, but also
to developing suitable disease
models in vitro. In our
research group, we use
technology from the space
sciences not only to
investigate the effects of
weightlessness (microgravity)
on human cells, but also to
study mechanodynamic
disease models (e.g. to
investigate cancer metastasis),
to optimize in vitro cel
cultures and to understanc
and harness developmenta
biological processes in the
field of self-organizing tissue
engineering. Understanding
how and why cells react to
changing environmental
factors could also open the
door to new and improved
treatments for diseases.

http://mtrm.med.ovgu.de/Forschung/Umweltzellbiologie.htm

Q Cell function and properties

Determined by:

B

Cell culture environment

3D environment

_Envirome* |
1 N, O W now Ci e ©— L Chemical
Genome - "% o 2 WJ Nutrients, Y O¢ e =
T~E° " natabolites stimulation
. i ® _ M
A || \o rs . r= 1 NNy Mechanical stimulation
Y - Surface ° o LN e
) I o e o
Effects from the fu< treatment ’ (==m=- : Compression
environment (Enviromics) - | |
or coatin - -
- = E— < -> Tension
/ ! >
> > Phenotype feve] i ; Cell density > Shed
> > / ’/’
~ Phe"Omics A ﬁ ! e
L ® Met X , AT — Substrate
";fl‘({;‘l ,’/
ﬁ < Metabolom’c "’ s e
Y i
V« es—— :
Y s ) P
p y - NA level s Differentiation Intracellular
= 'a"s""'ptomics 4 state properties
> Autoph
w— utopna
A pnagy
Z
\ ' E
\ Cell / B
\ ! 545
\ /
\ /
‘ D
ACro-€ DNME Q Micro-environment
5 Tumor microenvironment Target Treatment
Do diats - Cell-cell dentification | :
0 = 24 7 Interactions
" - el P e | Angiogenesis
% A Oy JAchilles‘ heels“—="_ (-
. 0 'l_____ .___l’ »: \ '
= Lung toxicity % o < @ Co-culture  (bio)physical/(bio)chemical properties g
'-(5-' Physiological r(ﬁ
< airway model Triggers of cardiac fibrosis ~ =
n Air-liquid- a® stifness, stress -
interface (ALI) ~d &-— ECM remodelling/stiffening <}- .4:1-'~';S'A P
Peilitore ..c-— Pathological stimuli & Omics @ Drug deli @
€ Tissue engineering - on cardiomyocytes | R Ve
| [ |
Extreme In vitro metastasis 3 ¥
conditions Environ. stress —»
Z|  Heat B
% Qa Nutrition
A [ Tumor spheroid o
TR S ™ formation <
- ‘ : -
|<_: Light Cellular Circulation research %
z . .
'."é" S{sifs Interactions s %
. /
=z blology ; R l’ u @Random ,/ ") r
:I g . A S |—
O - positioning
o W\ Je=-) n i Monocyte O
S Seeoe ) -/ C
> g //K ) @Exosomes C 7 Y r_-|
T ' v — Y\ =
/ A
. m
/
< =Y
Motion &@ Microfluidics ™~ ~ _ Endothelial cell
i\




	Folie 1

