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Summary

Cell death and proliferation function as distinct signaling
pathways, yet evidence indicates their involvement in crosstalk
interactions. This study delves into such a crosstalk and
uncovers a feedback loop that simultaneously influences both
processes. The nuanced balance between proliferation and cell
death emerges as a pivotal determinant of cellular fate.

Notably, this intricate model not only solves pre-existing
ambiguities of TNF or JNK signaling but also aids in
interpreting the context-dependent regulatory functions of the
same in the domains of both cell death and proliferation.

While the enduring nature of intestinal stem cells (ISCs),
against apoptosis has been acknowledged, the underlying
mechanisms have remained elusive. We discover that the
feedback loop was compromised at two subsequent levels:
transcriptional and protein. Our ATAC-seq data reveal that
ISCs employ chromatin modifications for transcriptional
regulation. Furthermore, protein regulation relies on the
1impaired mitochondrial localization of the apoptosis inducer
protein Reaper, providing a detailed molecular insight into the
apoptosis resistance mechanisms of ISCs.

In conclusion, this thesis establishes a conceptual framework
clarifying the dual roles of caspases in orchestrating both
apoptotic and non-apoptotic functions in vivo. The utilization of
Drosophila melanogaster midgut and wing imaginal disc as
models enhances the depth of the study, expanding the scope of
our findings and establishing variations of this feedback loop
across different cell types.
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Cell death and proliferation function as distinct signaling pathways, yet evidence indicates
their involvement in crosstalk interactions. This study delves into such a crosstalk and
uncovers a feedback loop that simultaneously influences both processes. The nuanced balance

between proliferation and cell death emerges as a pivotal determinant of cellular fate.

Notably, this intricate model not only solves pre-existing ambiguities of TNF or JNK
signaling but also aids in interpreting the context-dependent regulatory functions of the same

in the domains of both cell death and proliferation.

While the enduring nature of intestinal stem cells (ISCs), against apoptosis has been
acknowledged, the underlying mechanisms have remained elusive. The candidate and her
colleagues discover that the feedback loop was compromised at two subsequent levels:
transcriptional and protein. The ATAC-seq data obtained by the candidate et al reveal that
ISCs employ chromatin modifications for transcriptional regulation. Furthermore, protein
regulation relies on the impaired mitochondrial localization of the apoptosis inducer protein

Reaper, providing a detailed molecular insight into the apoptosis resistance mechanisms of
ISCs.

The study establishes a conceptual framework clarifying the dual roles of caspases in
orchestrating both apoptotic and non-apoptotic functions in vivo. The utilization of Drosophila
melanogaster midgut and wing imaginal disc as models enhances the depth of the study,
expanding the scope of our findings and establishing variations of this feedback loop across
different cell types.

The candidate, having completed studies on the roles of caspases and JNK in regulating cell
death and proliferation by using Drosophila as a model, with a specialty in genetics and
molecular/cellular biology, and having advanced the field of knowledge in the area of cell fate

determination and stem cell properties, is hereby recognized as having qualified for the degree
of Ph.D. (Medicine).






