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Demir Ayhan S. et. al, Chem. Commun. 2010 
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• 11 Research

• 3 Industrial

• 1 Associate



UAMC    7

Confidential
UAMC   7

α -CAs Bacteria, algae, cytoplasm of green plants, protozoa  animals 

– including vertebrates

β -CAs - Bacteria, algae, chloroplasts of mon-/dicotyledons

γ -CAs - Archaea, Bacteria

δ -CAs - Cd or Zn enzymes from marine diatoms

ζ -CAs - Marine diatoms and algae 

η -CAs - Plasmodium falciparum

θ-CAs - Thylakoid luminal marine diatoms 

Carbonic Anhydrases (CAs)

Nature Rev. Drug Discov. 2012, 11, 709
Bioorg. Med. Chem. Lett. 2014, 18, 4389
Proc. Natl. Acad. Sci. 2016,113,9828



UAMC    8

Confidential
UAMC   8

____________________________________________________

Isozyme Sub-cellular localization

_____________________________________________

CA I cytosol

CA II cytosol

CA III cytosol

CA IV plasma membrane

CA VA mitochondria

CA VB mitochondria

CA VI secreted (saliva/milk)

CA VII cytosol

CA VIII cytosol

CA IX transmembrane

CA X cytosol

CA XI cytosol

CA XII transmembrane

CA XIII    cytosol

CA XIV    transmembrane
____________________________________________________________

Carbonic Anhydrases (CAs)

Nature Rev. Drug Discov. 2012, 11, 709
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• CA I : Alzheimer 

• CA II : Glaucoma, Osteoporosis, CAIs diuretics 

• CA IV : Glaucoma, CAIs diuretics

• CA VA, VB : Obesity

• CA IX : Cancer

• CA XII : Cancer , CAIs as diuretics

• CA XIV : CAIs as diuretics

• Infections caused by protozoa , fungi and 
bacteria

Therapeutic applications of CAIs and CAAs

Nature Rev. Drug Discov. 2012, 11, 709
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Carbonic 
Anhydrase 

Enzymology

Screening 
by DCC

Inhibition 
with New 

Chemotypes

Kinetic 
Studies 

Approaching Carbonic Anhydrase

•α-CA posesses 
thioesterase activity

•Synthesis of higly 
selctive CA inhibitors 
•7-subsituted 
Sulfocoumarines 
•6-subsituted 
Sulfocoumarines

•Kinetic Studies of
more than 400 different 
compounds , 
sulfonamides 
coumarines , 
sulfocoumarines etc. 

•Screening hCAI by 
dynamic combinatorial 
chemistry presence of 
activatiors and 
inhibitors.
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Academia or Industry ?
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DYNANO after PhD

• Marta Abellan Flos, Supervisor: Stéphane Vincent

• Industry - Academia
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• Xabier Osteikoetxea Veleze Supervisor: Buzás Edit

• Industry 

• Romina Crasneanu Supervisor: Mihai Barboiu

• Secret Plan  

• Susanne Schneider Supervisor: Jean-Marie Lehn

• Industry 

• 5 ESR`s out of 12 follow a path outside of academia
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What I did… 

Novel Atg4B-inhibitors and dual [Atg4B-Carbonic Anhydrase] 
inhibitors for interfering with cytoprotective mechanisms of cancer 

cells in the acidic tumor micro-environment
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• Autophagy is an intracellular recycling 
process of cytosolic proteins and 
organelles

• Conserved in eukaryotes

• Maintaining cellular homeostasis

• Degradation also targets pathogenic 
microbes

• Dysfunction can play role in diseases 
such as infection , neurodegenerative 
diseases and cancer. 

Autophagy

Cancer Metastasis Rev. 2014, 33, 823-833,
J. Antibiot.2017 71, 72–78
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Targeting Atg4B

• Tumor cells activate 
autophagy to produce 
nutrients in cell 

• Most of autophagy 
inhibitors act in a non-
specific manner

• Processing Atg8 
precursors by Atg4 highly 
specific

• Atg4B exhibits higher 
activity than the other 
homolog

Cancer Metastasis Rev. 2014, 33, 823-833,
J. Antibiot.2017 71, 72–78
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MSCA Fellowship 

• Excellence in Science , Pushing limits 

• Mobility

• Networking  
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Marie Curie Alumni Association (MCAA)
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THANK YOU
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