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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
impaired 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 dea th and prol if era ti on fu nc ti on as disti nc t sig na li ng pathwa ys, yet ev idence ind ica tes 

the ir involvemen t in cross talk interac ti ons. Th is stud y delves into such a cross talk and 

uncovers a fe edback loo p tha t simul taneousl y infl uences bo th processes. The nuanced balance 

be tween pro lif era ti on and cell dea th emer ges as a pi vo tal de term inan t of cellular fat e. 

No tabl y, this intrica te model no t onl y solves pre-ex isti ng amb ig uiti es of TNF or JNK 

sig na li ng bu t also aids in inter pre ti ng the con tex t-de penden t re gula tor y fu nc ti ons of the same 

in the doma ins of bo th cell dea th and pro life ra ti on. 

Wh ile the endur ing na ture of intes ti na l stem cells (I SCs), agains t apopt os is has been 

acknowled ged, the underl yi ng mechan isms have rema ined elus ive. The cand ida te and her 

collea gues di scover tha t the feedback loo p was com prom ised at two subse quen t levels: 

transcr ipti onal and pro tein. The ATAC・se q da ta ob tained by the cand ida te et al. reveal tha t 

ISCs em plo y chroma ti n mo difi ca ti ons fo r transcr ipti onal re gula ti on. Fur thermore, pro tein 

re gula ti on re li es on the im paired m it ochondr ial loca li za ti on of the apopt os is inducer pro tein 

Rea per, prov iding a de tailed molecular ins ig ht into the apopt os is res istance mechan isms of 

ISCs. 

The stud y es tab li shes a conce pt ual fr amework clar ifyi ng the dual ro les of cas pases in 

orches tra ti ng bo th apopt oti c and no n- apopt oti c fu nc ti ons in vivo. The utili za ti on of Drnso phil a 

melano gas ter m idgut and w ing ima gi nal disc as models enhances the de pt h of the stud y, 

ex pand ing the sco pe of our fi ndi ngs and es tab li sh ing var iati ons of this fe edback loo p across 

diff eren t cell typ es . 

The cand ida te, hav ing com ple ted studi es on the roles of cas pases and JNK in re gula ti ng cell 

dea th and prol if era ti on by us ing Droso phila as a model, w it h a spec ial ty in gene ti cs and 

molecular/cellular biolo gy , and hav ing advanced the fi eld of knowled ge in the area of cell fat e 

de term ina ti on and stem cell pro per ti es, is hereb y reco gnized as hav ing qua lifi ed fo r the de gree 

of Ph.D. (Med icine). 




