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Mitochondrial dysfunction due to electron transport chain
overload contributes to oxidative stress and inflammation
in type 2 diabetes (T2D). Peripheral blood mononuclear
cells (PBMCs) are central to this inflammatory response.
This study assessed whether glycaemic control affects mi-
tochondrial respiration, OXPHOS complexes, and inflam-
mation in T2D.

We included 181 individuals: 79 healthy controls, 64 T2D
patients with good glycaemic control (HbA1c < 7%), and 38
with poor control (HbA1c > 7%). Basal oxygen consump-
tion rate (OCR) in PBMCs was reduced in the poor control
group vs. controls (p < 0.05). Maximal respiration and spare
respiratory capacity were significantly lower in poorly con-
trolled T2D vs. both other groups (p < 0.05). Mitochondri-
al ROS levels were higher in T2D patients, especially with
HbA1c > 7% (p < 0.001 vs. controls and HbA1c < 7%).
Mitochondrial complex Ill and V levels were decreased in
the poor control group (p < 0.05, p < 0.01). Inflammatory
markers including MPO, ICAM-1, and VCAM-1 were ele-
vated, particularly in HbA1c > 7% patients (p < 0.05 to p <
0.001 vs. controls). Neutrophil-endothelial interactions were
also enhanced (p < 0.001). HbA1c negatively correlated
with basal respiration (r = -0.319), maximal respiration (r =
-0.350), and spare capacity (r = -0.295).

These findings suggest that poor glycaemic control in T2D
impairs PBMC mitochondrial function and increases inflam-
mation, potentially heightening vascular disease risk.

This research was supported by ERDF “A way to build Eu-
rope’; the European Commission, HORIZON EUROPE EU
Programme (HORUS - Ref. 101,136,516); Generalitat Va-
lenciana, (PROMETEO CIPROM/2022/32), Spanish Minis-
try of Science and Innovation (CIBERehd CB06/04/0071,
P122/00424, P122/1009 from Carlos Il Health Institute).

Keywords: Type 2 Diabetes, HbA1c, Mitochondria

OXPHOS, Inflammation, ROS

G10-92-P

GONGALO NUNO CARRASCO SEBASTIAO ', ISABEL
MARIA SIMAO ALVES-PEREIRA2, RUI MANUEL ALVES
FERREIRA?

Employing biological models to study the combined effects
of environmentally circulating xenobiotics offers a sustaina-
ble approach to understanding their interaction mechanisms
with living organisms. Although the use of atrazine (ATZ)
and S-ethyl-N,N-dipropylthiocarbamate (EPTC) has been
heavily restricted or not approved for agricultural crops in
European Union member states, these herbicides remain
widely used in several countries that export food to the EU.
Furthermore, ATZ and EPTC residues remain elevated in
European soil because of consecutive years of agronomic
use. However, studies investigating their combined effects
in eukaryotic systems are still limited. On the other hand,
proline (Pro) protects living cells from stress by neutralizing
reactive oxygen species (ROS), such as hydroxyl radical.
This study aimed to assess the response of Saccharomy-
ces cerevisiae, a unicellular eukaryotic organism, to individ-
uals and combined exposures to EPTC, ATZ, and Pro, with
particular emphasis on oxidative stress markers. Combined
exposure to ATZ and EPTC triggered distinct responses in
S. cerevisiae compared to individual treatments. Notably,
it resulted in a decrease in total non-protein thiol content,
glutathione (GSH) levels, and the activities of glutathione
reductase (GR) and cytoplasmic catalase (Ctt), accompa-
nied by an increase in ROS levels. These changes suggest
that the dual exposure to EPTC and ATZ induced oxidative
stress in S. cerevisiae, likely due to the decrease in the an-
tioxidant activities of GR, which regenerates GSH, and Ctt,
which scavenges hydrogen peroxide. The presence of Pro
in the culture medium reversed the conditions of oxidative
stress in terms of non-protein total thiols, ROS, and Ctt ac-
tivity.
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The NADPH oxidase NOX4 has been linked to various
physiological and pathological processes. Studies from
our group showed that silencing NOX4 in liver tumor cells
enhances their proliferative and migratory capacity and
increases both glycolysis and oxidative phosphorylation.
Here we have performed proteomic analysis in two differ-
ent hepatocellular carcinoma (HCC) cell lines (PLC/PRF/5
and SNU449) where NOX4 was silenced or overexpressed.
Results revealed a differential regulation of several auto-
phagy-associated pathways and clear differences in the
levels of Sequestome 1 (P62), an autophagy receptor pro-
tein. Transcriptomic analyses of autophagy-related genes
revealed an opposing expression pattern when NOX4 was
overexpressed or silenced, thus reinforcing the regulatory
role of NOX4 in this pathway. Consistent with these pre-
vious findings, analysis of the autophagic flux revealed in-
duction upon NOX4 silencing and reduction after overex-
pressing it. Moreover, metabolomic analysis showed that
alterations in NOX4 expression resulted in differences in
phosphatidylethanolamine levels, known to be directly in-
volved in autophagosome formation. Furthermore, silenc-
ing NOX4 resulted in a higher interaction between mito-
chondria and lysosomes, along with an increased number
of phagosomes associated with mitochondria. Evaluation of
proteins involved in mitophagy showed a lower expression
upon NOX4 overexpression. Interestingly, when inhibiting
autophagy with bafilomycin Ain NOX4-silenced cells we ob-
served a decrease in the oxidative metabolism, which was
increased in these cells. Overall, our findings suggest that
loss of NOX4 in HCC tumor cells induces autophagy and
mitophagy, which contributes to a switch towards a more
efficient oxidative metabolism.

Keywords:NADPHOXIDASES,NOX4, MITOCHONDRIA,
AUTOPHAGY, MITOPHAGY, HCC, LIVER CANCER
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Mitochondrial calcium uptake is an evolutionarily conserved
mechanism mediated by the mitochondrial calcium uniport-
er (MCU). Evidence in preclinical settings suggests that
pharmacological regulation of MCU improves the pheno-
typic outcomes in the context of age-related muscle dys-
function. We have screened a small-compound library con-
taining 1280 well-known molecular targets to identify new
potential mechanisms regulating ER to mitochondria Ca?
crosstalk. The screening identified new compounds capa-
ble of enhancing histamine-triggered mitochondrial Ca?
transients; among them, CGP7930 was the most potent hit,
doubling the activity of the potent MCU activator kaempferol
and boosting ER-mitochondrial contacts. Experiments in
permeabilized cells exposed to controlled free Ca?* concen-
trations revealed that CGP7930 is a direct activator of the
MCU. Functional genetic analysis on the MCU complex re-
vealed that CGP7930 relies on the activity of MICU1. Com-
putational analysis suggests two potential binding pockets
that are currently under functional evaluation. CGP7930
promoted Ca2+-dependent activation of mitochondrial en-
ergy metabolism in H9C2 cells and boosted the left ven-
tricle developed pressure in perfused mouse hearts. This
was MCU dependent, as MCU KO hearts failed to increase
the ventricular contraction force upon CGP7930 perfusion.
We conclude that CGP7930 is a new potent activator of the
MCU that promotes excitation-bioenergetics-contraction
coupling in the heart.

Keywords: Mitochondrial Calcium Uniporter, Calcium

Signaling, ER-Mitochondria Crosstalk, Heart
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