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Supplemental Text

Supplemental Introduction

Our previous studies confirmed that the uptake of [*®F]BCPP-EF reflected the specific binding to cellular
MC-I. By in vitro assay [*®F]BCPP-EF binding was inhibited by rotenone, a specific MC-1 inhibitor, in a
dose-dependent manner.t2 By in vivo assay in living rat and monkey using brain PET, the significant
reduction in its uptake by rotenone was also observed.!? Furthermore, we have demonstrated the capability
of [*8F]BCPP-EF for diagnostic and therapeutic monitoring in monkey models of neuropsychiatric

disorders known to have impaired brain mitochondrial function.®*

Supplemental Results

Additional analyses to consider potential confounds

To control potential confounding effects of brain volume and subthreshold anxiety and depression, the
ANOVAs were additionally conducted with total intracranial volume, regional brain volume where the
significant diagnostic difference in SUVR was found, CES-D, or state / trait STAI as a covariate.

The additional analyses with treating total intracranial volume or ACC volume as a covariate
also reached at the same statistical conclusion such as significant interaction between group status and ROI
(Fs39 = 8.44, P <0.001 with total intracranial volume; F’s 30 = 8.55, P <0.001 with ACC volume), while the
main effects of ROI and diagnosis were not significant. Furthermore, the analysis with treating total
intracranial volume or ACC volume as covariate also showed that the SUVR in ACC was significantly
lower in the individuals with ASD than those in TD (F43 = 9.73, P = 0.003 with total intracranial volume;
Fi43=9.50, P =0.004 with ACC volume). The ACC volume did not show significant correlation with the
SUVR in this region in ASD or TD subjects. There was no significant difference in the total intracranial
volume or ACC volume between the participants with ASD and TD.

Furthermore, we tested potential confounding effects of subthreshold depression and anxiety.
The additional analyses with treating CES-D or state / trait scores of STAI as a covariate also reached at the
same statistical conclusion such as significant interaction between group status and ROI (Fs40 = 7.28, P <
0.001 with CES-D; F 43 = 6.72, P <0.001 with STAI state; F 43 = 6.30, P <0.001 with STAI trait) and
significant main effect of ROI (F’s40 = 18.87, P < 0.001 with CES-D; F'i 43 = 3.64, P =0.008 with STAI
state; F143 = 2.90, P =0.025 with STAI trait), while the main effects of diagnosis were not significant.
Furthermore, the analysis with treating CES-D or state / trait scores of STAI as covariate also showed that
the SUVR in ACC was significantly lower in the individuals with ASD than those in TD (Fi44 = 14.12, P =
0.001 with CES-D; F43 = 11.67, P =0.001 with STAI state; F'1 43 = 11.65, P =0.001 with STAI trait).
There was no significant correlation of SUVR of ACC with CES-D or state / trait scores of STAI in TD or

ASD groups.
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Supplemental Discussion

The decreased ['8F]BCPP-EF binding is induced by the degradation and quantitative reduction of MC-I

proteins in specific brain regions. However, a transit conformational change in MC-I between the active (A-

form with higher affinity) and deactive (D-form with lower affinity) forms with different affinities for

rotenone, which shares the same binding sites with ['8F]BCPP-EF,!® was revealed.” This suggests that

reductions in ['*F]BCPP-EF uptake by the brain may also reflect some transition from the A-form to D-form

in the binding site of MC-I, and not just the degradation of the MC-I proteins. In general, such type of protein

conformational change precedes the complete protein degradation after the onset of neuronal damage. Taken

together, ['8F]BCPP-EF PET can detect not only quantity, but also functional activities of MC-1, which can

contribute to the detection of region-specific brain dysfunction.’
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FIGURE S1. Examples of regions of interest
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Abbreviations: ACC, anterior cingulate cortex; STG, superior temporal gyrus;
OCCI, occipital cortex; DLPFC, dorsolateral prefrontal cortex; MOTOR, primary

motor cortex.
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FIGURE S2. Representative PET images of SUVR of ['8F] BCPP-EF

The top four images represent those of a participant with autism spectrum disorder
(ASD), while the bottom four were those of a typically developed (TD)
participant.
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TABLE S1. SUVR of ['8F] BCPP-EF in the regions of interest of the

participants with ASD and TD included in the correlational analyses

Participants with ASD

Participants with TD

(N=24) t-value P-value  Cohen’sd

Regions Mean SD Mean SD

ACC 0.77 0.12 0.87 0.07 3.66 0.0010" 1.08
Thalamus 0.98 0.13 1.04 0.13 151 0.137 0.45
STG 0.84 0.08 0.85 0.05 0.80 0.437 0.24
OCCI 1.03 0.18 1.11 0.10 1.78 0.091 0.53
DLPFC 0.93 0.13 0.92 0.08 -0.43 0.680 0.13
MOTOR 0.90 0.11 0.89 0.07 -0.34 0.739 0.10

Abbreviations: ASD, autism spectrum disorder; TD, typically developed; ACC, anterior cingulate

cortex; STG, superior temporal gyrus; OCCI, occipital cortex; DLPFC, dorsolateral prefrontal cortex;

MOTOR, primary motor cortex.

*Statistically significant after Bonferroni correction.

TABLE S2. Correlations between ['*F]BCPP-EF SUVR in the

anterior cingulate cortex and Autism Diagnostic Observation

Schedule-2 subscales

(N =22)

Correlation coefficient

P-value

Autism Diagnostic Observation Schedule-2

Reciprocity

Communication

Restricted and Repetitive Behaviors

-0.406
-0.537

0.076

0.061
0.0099*

0.738

*Statistically significant after Bonferroni correction
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