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ARIVE The ARRIVE guidelines 2.0: author checklist

These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers
cannot assess the reliability of the findings.

Section/line
Item Recommendation number, or reason
for not reporting
Study design 1  For each experiment, provide brief details of study design including: e e e ANT
inhibitors, 2 - combinations of mPTP

a. The groups being compared, including control groups. If no control group has EESEIZ“ZiZ‘ié‘SEiAJJZ‘n:”E'Zih"‘s‘;{.jis
been used, the rationale should be stated.

Sections 2.2 and 2.8: Experimental unit:

b. The experimental unit (e.g. a single animal, litter, or cage of animals). one miochondralpreparation per anmal

Sample size 2 a. Specify the exact number of experimental units allocated to each group, and the Section 2.2: n = 3-7, Total
total number in each experiment. Also indicate the total number of animals used. number of anymals = 30.
b. Explain how the sample size was decided. Provide details of any a priori sample S e e (0=
size calculation, if done. s et emtoatony e o
Inclusion and 3 a. Describe any criteria used for including and excluding animals (or experimental Zﬁ?emgnfy'zh:e':.ﬁﬁy”fn'm?i;fé
exclusion units) during the experiment, and data points during the analysis. Specify if these used.
criteria criteria were established a priori. If no criteria were set, state this explicitly. Section 22 None of mitachondrial
ection 2.2: None of mitochondrial
B n - B n preparation or animal was excluded.

b. For each experimental group, report any animals, experimental units or data points
not included in the analysis and explain why. If there were no exclusions, state so. Sectons 2615 niependent

c. For each analysis, report the exact value of nin each experimental group. e e aeponirt eageimerts

Randomisation 4 a. State whether randomisation was used to allocate experimental units to control Section 2.2: Randomisation was
. not used; animals/experimental
and treatment groups. If done, provide the method used to generate the units were not randomly allocated
randomisation sequence. o groups.

b. Describe the strategy used to minimise potential confounders such as the order Secton 2.6 n rder 1 contolconfounder
of treatments and measurements, or animal/cage location. If confounders were Sorage o e o ot e ent
not controlled, state this explicitly. o O a2 3 ke

H H 1 i 1 Secti 2.2: Blindi t d
Blinding 5 Describe who was aware of the group allocation at the different stages of the o e et
experiment (during the allocation, the conduct of the experiment, the outcome the experimert, oueome o
assessment, and the data analysis). ' )
Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, | i miochondra permeabi
measures or behavioural changes). ochondia espiaton, and seactive

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the ey oulCome mes

outcome measure that was used to determine the sample size. B o S o fespration
comnlementans nilitenme measiires
Statistical 7 a. Provide details of the statistical methods used for each analysis, including T e ot P
methods software used. ;f?n?‘éféh%dt"‘?niltw\?hw

b. Describe any methods used to assess whether the data met the assumptions of Section 28 Normalty and varence e
the statistical approach, and what was done if the assumptions were not met. blologcalnatute of he ndependert

Experimental 8 a. Provide species-appropriate details of the animals used, including species, strain | Section 2.2: Male Wistar rats,
. . . . 12 + 3 weeks old, 220+10 g.
animals and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune | Secion 22 animais were heatty. arinal
status, genetic modification status, genotype, and any previous procedures. e Biophysics, Russian

Experimental 9  For each experimental group, including controls, describe the procedures in enough | seaes 224t e e
procedures detail to allow others to replicate them, including: My e, 0 M Ty 3 A BT
. Sections 2.2-2.8: CO, exposure 3 min (to
a. What was done, how it was done and what was used. loss ol ghinglgrasping efloces) then
aANNNxa 10 min (reneated for washes) 5
b. When and how often. Section 2.2: Allisolation procedures at 0-4°
C; animals housed in a ventilated room at 22
. . . . . . . +2°C, 40-70% humidity, 12h/12h light/dark
c. Where (including detail of any acclimatisation periods). AR
5 . Sections 2. 272:3: EGTA omitted during
d. Why (provide rationale for procedures). Pested for e ncionl cssays
euthanasia (CO, anesthesia + auillotinina)
Results 10 For each experiment conducted, including independent replications, report: e e

a. Summary/descriptive statistics for each experimental group, with a measure of
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.

experiments on: the effect of Ven and TTFA
on the production of superoxide anion, the
rate of FCN reduction, respiration rates and

Section 5: Ven and BA inhibit pore opening
at approximately comparable

concentrations, 50 and 20 UM, respectively.
In the presence of ADP, Ven increased the
mitochondrial resistance to calcium loading
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	Study design - 1a: Section 2.8: There were three main experimental series:  1- Ven with ANT inhibitors, 2 - combinations of mPTP modulators, and 3 - TTFA plus mPTP modulators including Ven. Each series included 5-7 independent mitochondrial preparations. Each experiment with mitochondria included control samples and samples in the presence of inhibitors.
	Study design - 1b: Sections 2.2 and 2.8: Experimental unit: one mitochondrial preparation per animal. 
	Sample size - 2a: Section 2.2: n = 3–7, Total number of anymals = 30.
	Sample size - 2b: Section 2.2: No formal a priori power calculation was performed. Sample size (n = 5-7 independent preparations/animals, each with 1–3 technical replicates) reflects standard practice for ex vivo mitochondrial bioenergetics assays, providing sufficient replication to detect biologically relevant effects with Student's t-test (α = 0.05) while minimizing animal use in line with the 3Rs principle.
	Inclusion and exclusion criteria - 3a: Section 2.2: No criteria were set since only healthy animals were used.
	Inclusion and exclusion criteria - 3b: Section 2.2: None of mitochondrial preparation or animal  was excluded.
	Inclusion and exclusion criteria - 3c: Sections 2.8: n = 5-7 independent experiments (mitochondrial preparations) per series; n = 3-5 independent experiments for ROS and V3-like activity studies; representative traces shown from ≥3 independent experiments.
	Randomisation - 4a: Section 2.2: Randomisation was not used; animals/experimental units were not randomly allocated to groups.
	Randomisation - 4b: Section 2.8: In order to control confounder (deterioration of mitochondrial quality during storage on ice), control probes were analyzed several times during experiment; multiple samples were analyzed simultaneously (ROS assay and V3-like activity studies). 
	Blinding - 5: Sections 2.2: Blinding was not used at any stage (allocation, conduct of the experiment, outcome assessment, or data analysis). 
	Outcome measures - 6a: Sections 2.4–2.7: Outcome measures: calcium-induced mitochondrial permeability transition pore (mPTP) opening, mitochondrial respiration, and reactive oxygen species (ROS) production. Section 2, p. 4
	Outcome measures - 6b: Section 2.8: Primary outcome measure (used to determine sample size): calcium-induced mPTP opening; respiration and ROS production served as complementary outcome measures. 
	Statistical methods - 7a: Section 2.8: Student's t-test; data presented as mean ± S.D. of n = 5 -7 independent experiments (representative traces shown from ≥3 independent experiments with different mitochondrial preparations); significance set at p < 0.05. Statistical analysis and graphs: Microsoft Excel (v16.0, Microsoft Corp., Redmond, WA, USA).
	Statistical methods - 7b: Section 2.8: Normality and variance homogeneity were assumed based on the biological nature of the independent replicates and were not formally tested, consistent with common practice for small-n (n = 5) ex vivo assays. Arithmetic means of technical replicates were taken for determination of statistical significance using the paired Student’s t test, with p < 0.05 considered significant.
	Experimental animals - 8a: Section 2.2: Male Wistar rats, 12 ± 3 weeks old, 220±10 g.
	Experimental animals - 8b: Section 2.2: Animals were healthy. Animal Department at the Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences.
	Experimental procedures - 9a: Sections 2.2–2.7: Rats killed by guillotining after CO₂ anesthesia, then liver excised for mitochondria isolation: homogenization (300 mM sucrose, 10 mM Tris-HCl, 1 mM EGTA, pH 7.4), differential centrifugation, EGTA-free washes, resuspension to 60 mg protein/mL; protein by the Lowry method. Assays performed on freshly isolated mitochondria immediately after isolation.
	Experimental procedures - 9b: Sections 2.2–2.8: CO₂ exposure 3 min (to loss of righting/grasping reflexes), then guillotining; centrifugation 600×g 7 min, then 9000×g 10 min (repeated for washes); 5 independent experiments conducted; assays performed immediately on freshly isolated mitochondria.
	Experimental procedures - 9c: Section 2.2: All isolation procedures at 0–4°C; animals housed in a ventilated room at 22±2°C, 40–70% humidity, 12h/12h light/dark cycle, free access to water and standard pelleted diet (Vivariumlab, Russia); bedding changed every 4 days.
	Experimental procedures - 9d: Sections 2.2–2.3: EGTA omitted during washes to avoid chelating Ca²⁺/Mg²⁺ needed for later functional assays; euthanasia (CO₂ anesthesia + guillotining) performed per 2020 AVMA guidelines under Protocol No. 01/2026 (approved 25 Feb 2026, Commission on Biomedical Ethics of ITEB RAS). 
	Results - 10a: Section 3 Results: Statistically significant differences from the control were found in experiments on: the effect of Ven and TTFA on the production of superoxide anion, the rate of FCN reduction, respiration rates and oxidative phosphorylation, and calcium accumulation by mitochondria. Standard deviation did not exceed 10%. 
	Results - 10b: Section 5: Ven and BA inhibit pore opening at approximately comparable concentrations, 50 and 20 μM, respectively. In the presence of ADP, Ven increased the mitochondrial resistance to calcium loading by more than 50%.


