Goteborg, 2022

Exploring mechanisms of insulin secretion
regulators using C. elegans

Akademisk avhandling

Som for avldggande av medicine doktorsexamen vid Sahlgrenska akademin,
Goteborgs universitet kommer att offentligen férsvaras i hérsal Arvid Carlsson,
Medicinaregatan 3, Goteborg, fredagen den 2 december 2022, klockan 09:00

av Agnieszka Podraza-Farhanieh

Fakultetsopponent:
Reader QueeLim Ch'ng,
King’s College, University of London, Great Britain

Avhandlingen baseras pa foljande delarbeten:

SAHLGRENSKA AKADEMIN
INSTITUTIONEN FOR KLINISKA VETENSKAPER

Podraza-Farhanieh A, Natarajan B, Raj D, Kao G, Naredi P. ENPL-1, the
Caenorhabditis elegans homolog of GRP94, promotes insulin secretion via
regulation of proinsulin processing and maturation.

Development 2020; 147(20) dev190082.

Raj D*, Billing O*, Podraza-Farhanieh A*, Kraish B, Hemmingsson O, Kao G,
Naredi P. Alternative redox forms of ASNA-1 separate insulin signaling from
tail-anchored protein targeting and cisplatin resistance in C. elegans.

*Equal contribution. Scientific Reports 2021; 11(1): 8678.

Podraza-Farhanieh A, Raj D, Kao G, Naredi P. Proinsulin dependent
interaction between ENPL-1/GRP94 and ASNA-1 in neurons is required to
maintain insulin secretion in C. elegans.

Manuscript under revision.

Podraza-Farhanieh A, Kraish B, Raj D, Kao G, Naredi P. Survival Motor
Neuron protein (SMN-1) regulates neuropeptide secretion with Gemin2/SMI-1,
independently of its Tudor domain.
Manuscript.

GOTEBORGS
UNIVERSITET




Goteborg, 2022

Exploring mechanisms of insulin secretion
regulators using C. elegans

Agnieszka Podraza-Farhanieh

Department of Surgery, Institution of Clinical Sciences, Sahlgrenska Academy,
University of Gothenburg, Sweden, 2022.

Abstract

Diabetes mellitus is a group of disorders characterized by disrupted glucose
homeostasis. Diabetes is one of the most dangerous diseases worldwide since it affects
currently more than 500 million people. The pathogenesis of the disease is associated
with the insufficient production of insulin and is characterized by increased blood
glucose levels. Insulin secretion takes place in pancreatic B-cells in the response to
elevated glucose levels and is regulated by various factors. This thesis is aimed to
understand the functions of three proteins and characterize their novel roles in the
regulation of insulin signaling and secretion. The first study showed the role of ENPL-1
in the positive regulation of insulin secretion. Loss of enpl-I resulted in reduced insulin
signaling and inhibited insulin secretion. Furthermore, we identified proinsulin as a
novel client protein of ENPL-1 and showed that ENPL-1 was required for its maturation.
The next study was based on the previous findings showing that ASNA-1 is a positive
regulator of insulin secretion. Our study showed that ASNA-I is present in two redox
states, oxidized and reduced and that the multiple functions of ASNA-1 are dependent
on its redox states. Our analysis showed, that forcing ASNA-1 into the oxidized state,
reduced its function of inserting tail-anchored proteins into the endoplasmic reticulum,
without affecting the insulin secretion function. In the next study, we focused on the
mutual role of both previously mentioned proteins. We identified the interaction of
ASNA-1 and ENPL-1 and showed that proinsulin is required for this interaction to take
place. Our study indicated that oxidized ASNA-I rather than the reduced form was likely
interacting with ENPL-1. In the last study, we focused on the role of a third protein,
SMN-1, and its impact on the regulation of insulin secretion. Our analysis showed that
loss of SMN-I resulted in neuropeptide secretion defect and caused redistribution of
insulin from its original place. In summary, we characterized the functions of three
proteins and indicated their importance in the regulation of insulin secretion processes.
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