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Supplementary Figure 1. Analysis of protein expression of the PHC and EC between suicide and control groups. Principal Component Analysis (PCA) was used to cluster the log-transformed normalized data of the samples of the PHC (A) and EC (B) from both groups for visualizing the overall effect of experimental covariates. Red dots represent the control while blue dots refer to suicide subjects (A, B). The PMI values (in hours) for each sample are indicated on the plot. EC, entorhinal cortex; PHC, parahippocampal cortex.
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Supplementary Figure 2. Validation of OGDH in situ hybridization specificity. A displays OGDH ISH with Giemsa counterstain in control tissue, confirming the specific localization of OGDH mRNA without interference from DAB staining. B shows a control probe (sense probe) for OGDH ISH combined with S100 immunohistochemistry using DAB (marked by black arrows), demonstrating the absence accumulated autoradiography grains, that is the absence of nonspecific ISH signals. This experiment demonstrates that DAB staining does not interfere with the detection of ISH signals, ensuring the validity of the hybridization results in detecting OGDH mRNA. Scale bars are 100 μm for both panels.
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Supplementary Figure 3. Quantitative analysis of OGDH in situ hybridization signal intensity in glial and non-glial cells in the human parahippocampal cortex. High magnification image shows the results of combining OGDH in situ hybridization (ISH) with S100 immunolabeling to examine the cellular distribution of OGDH mRNA in the human parahippocampal cortex (PHC). The ISH signal intensity was quantitatively analyzed using ImageJ software by defining the average area of glial cells (outlined with blue dashed circles), which was then applied to measure OGDH signal intensity over both glial and non-glial cells. Non-glial cells show significant OGDH ISH signals, while S100-positive astrocytes (identified by DAB staining, black arrows) exhibit comparatively lower ISH signal intensities. Red dashed circles are positioned to center over the peak of the Gaussian distribution of accumulated OGDH signals (indicated by white arrows), ensuring standardized measurement of ISH signal intensity across different cell types. This quantitative approach allowed for a comparative analysis of OGDH mRNA levels between neuronal and glial populations, highlighting significant differences in OGDH expression, which are critical for understanding the metabolic contributions of different cell types in the PHC. Scale bar = 25 µm. 

Tables
Supplementary Table 1. Analysis of sample data. Mean age, sex ratio and PMI proportions of samples in control (n=12) and suicide (n=10) groups. There were no significant differences between the groups for age and sex covariates, but there was a significant difference between controls and suicide individuals considering the PMI covariate (PMI: p=0.03; indicated with a red box). For mean age and PMI, we used Welch’s unequal variances t-test and for sex ratio, the Chi-Square test was used. The mean age, sex ratio and PMI for each brain region are also listed along with the statistical analysis for this study. The PMI of the PHC, EC, Acc and INS differed between the two groups. ACC, anterior cingulate cortex; DMPFC, dorsomedial prefrontal cortex; EC, entorhinal cortex; f, female; INS, insular cortex; m, male; PHC, parahippocampal cortex; PMI, postmortem interval.
	Brain region
	 
	Control
	Suicide
	p-value

	∑ area
	Age (mean ± SEM)
	50.2 ± 3.0 (n=12)
	49.7 ± 4.3 (n=10)
	0.93

	
	Sex ratio (m/f)
	8/4
	7/3
	0.87

	
	PMI (hours; mean ± SEM)
	3.6 ± 0.6
	5.9 ± 0.8
	0.03

	PHC
	Age (mean ± SEM)
	50.8 ± 3.6 (n=10)
	49.7 ± 4.3 (n=10)
	0.85

	
	Sex ratio (m/f)
	7/3
	7/3
	>0.99

	
	PMI (hours; mean ± SEM)
	3.6 ± 0.7
	5.9 ± 0.8
	0.04

	EC
	Age (mean ± SEM)
	44.7 ± 3.4 (n=7)
	39.8 ± 3.1 (n=5)
	0.32

	
	Sex ratio (m/f)
	5/2
	4/1
	0.74

	
	PMI (hours; mean ± SEM)
	3.0 ± 0.8
	6.8 ± 1.0
	0.02

	DMPFC
	Age (mean ± SEM)
	50.8 ± 3.6 (n=6)
	49.7 ± 4.3 (n=10)
	0.53

	
	Sex ratio (m/f)
	4/2
	7/3
	0.89

	
	PMI (hours; mean ± SEM)
	3.8 ± 0.8
	5.9 ± 0.8
	0.08

	ACC
	Age (mean ± SEM)
	49.6 ± 3.6 (n=10)
	50.4 ± 5.8 (n=8)
	0.91

	
	Sex ratio (m/f)
	7/3
	5/3
	0.74

	
	PMI (hours; mean ± SEM)
	3.1 ± 0.6
	6.0 ± 0.8
	0.02

	INS
	Age (mean ± SEM)
	50.9 ± 2.0 (n=10)
	47.9 ± 4.3 (n=9)
	0.54

	
	Sex ratio (m/f)
	8/2
	6/3
	0.51

	
	PMI (hours; mean ± SEM)
	3.2 ± 0.6
	5.8 ± 0.8
	0.02






Supplementary Table 2. Pearson correlation and linear regression analyses of the parahippocampal and entorhinal cortical samples for PMI-dependent protein and gene expression.
	
	
	Parahippocampal cortex
	Entorhinal cortex

	Protein expression data
	
	Pearson correlation
	Linear regression
	Pearson correlation
	Linear regression

	
	Gene
	r-value
	F-value
	p-value
	r-value
	F-value
	p-value

	
	DLD
	0.298
	1.757
	0.202
	0.22
	0.507
	0.493

	
	DLST
	-0.143
	0.377
	0.547
	0.426
	2.214
	0.168

	
	IDH1
	0.049
	0.043
	0.838
	0.433
	2.313
	0.159

	
	IDH2
	-0.197
	0.725
	0.406
	0.403
	1.937
	0.194

	
	OGDH1
	0.264
	1.352
	0.26
	0.452
	2.561
	0.141

	
	OGDH3
	0.086
	0.136
	0.717
	0.466
	2.77
	0.127

	
	SDHA
	-0.245
	1.147
	0.298
	0.379
	1.673
	0.225

	
	SDHB
	0.164
	0.495
	0.491
	0.333
	1.251
	0.29

	
	SDHC
	-0.148
	0.401
	0.535
	0.315
	1.104
	0.318

	
	SUCLA2
	0.347
	2.456
	0.134
	0.52
	3.715
	0.083

	
	SUCLG2
	0.427
	4.007
	0.061
	0.575
	4.932
	0.051

	
	EGFR
	-0.269
	1.409
	0.251
	-0.015
	0.002
	0.964

	
	GNAQ
	-0.033
	0.019
	0.891
	0.41
	2.026
	0.185

	
	NOTCH1
	-0.205
	0.788
	0.387
	0.198
	0.406
	0.538

	Gene expression data
	
	Pearson correlation
	Linear regression
	
	
	

	
	Gene
	r-value
	F-value
	p-value
	
	
	

	
	SDHB
	-0.23
	0.897
	0.358
	
	
	

	
	SDHC
	-0.094
	0.142
	0.711
	
	
	

	
	SUCLG2
	-0.155
	0.393
	0.539
	
	
	

	
	OGDH1
	-0.09
	0.132
	0.721
	
	
	






Supplementary Table 3. Information on primer antibodies used in the study.
	Target name
	Cat. Number
	Commercial origin
	Lot
	Dilution
	Validation was performed by

	DLD
	ab133551
	Abcam
	GR90684-9
	1:10000
	Semmelweis University RPPA Facility[footnoteRef:1] [1:  https://db.rppa.hu/Antibody/List (login required)] 

see[footnoteRef:2] [2: https://static-content.springer.com/esm/art%3A10.1007%2Fs00429-020-02026-5/MediaObjects/429_2020_2026_MOESM1_ESM.pdf] 


	DLST
	11954
	Cell Signaling Technology
	1
	1:2000
	Semmelweis University RPPA Facility1
see2

	IDH1
	ab172964 
	Abcam 
	GR130705-18 
	 1:1000
	Semmelweis University RPPA Facility1

	IDH2
	56439
	Cell Signaling Technology
	1
	1:4000
	Semmelweis University RPPA Facility1

	OGDH isoforms 1,2
	15212-1-AP
	Proteintech
	NA
	1:10000
	Semmelweis University RPPA Facility1
see2

	OGDH isoform 3
	HPA020347
	Sigma
	A74004
	1:2000
	Semmelweis University RPPA Facility1

	SDHA
	ab137040
	Abcam
	GR269900-7
	1:1000
	Semmelweis University RPPA Facility1

	SDHB
	ab175225
	Abcam
	GR136687-7
	1:50000
	Semmelweis University RPPA Facility1

	SDHC
	ab155999
	Abcam
	GR315393-5
	1:10000
	Semmelweis University RPPA Facility1

	SUCLA2
	12627-1-AP
	Proteintech
	1
	1:2000
	Semmelweis University RPPA Facility1
see2

	SUCLG2
	HPA046705
	Sigma
	R43782
	1:10000
	Semmelweis University RPPA Facility1
see2

	NOTCH1
	3608
	Cell Signaling Technology
	8
	1:1000
	Semmelweis University RPPA Facility1

	EGFR
	4267
	Cell Signaling Technology
	19
	1:1000
	Single cell initiative - Institut Curie[footnoteRef:3] [3:  https://institut-curie.org/plateforme/single-cell-initiative ] 


	GNAQ
	ab210004
	Abcam
	GR3189744-2
	1:4000
	Semmelweis University RPPA Facility[footnoteRef:4]1 [4: ] 





Supplementary Table 4. Information on PCR primer sequences used in the study.
	Target name
	Primer
	Sequence (5' - 3')
	Amplicon length (bp)
	GeneBank accession number

	DLD
	DLD-forward
	ACGCATCCTTCAAAAACAGG
	352
	NM_000108.5

	
	DLD-reverse
	ACCAGCCATTCCTTCAACAC
	
	

	OGDH isoform 1,2
	OGDH1-forward
	CTGATCCCTGCCCTCAAGAC
	349
	NM_002541.4

	
	OGDH1-reverse
	CTGATCCCTGCCCTCAAGAC
	
	

	SDHB
	SDHB-forward
	AGAAACTGGACGGGCTCTAC
	215
	NM_003000.3

	
	SDHB-reverse
	GCAGTTCATGATGGTGTGGC
	
	

	SDHC
	SDHC-forward
	TGTTGCTGAGACACGTTGGT
	238
	NM_001035512.2

	
	SDHC-reverse
	GAGACCCCTGCACTCAAAGC
	
	

	SUCLA2
	SUCLA2-forward
	TGCAAGAAGCTGGTGTCTCC
	259
	NM_003850.3

	
	SUCLA2-reverse
	CTGCCCTTTTCTCCCGTTTG
	
	

	SUCLG2
	SUCLG2-forward
	GAAGCTCTCGAGGCTGCTAA
	236
	NM_003848.4

	
	SUCLG2-reverse
	GCTTCAGCAACCATCACCTT
	
	

	EGFR
	EGFR-forward
	TCACACATACTCCTCCTCT
	239
	NM_005228.5

	
	EGFR-reverse
	ATCTCCATCACTTATCTCCT
	
	

	NOTCH1
	NOTCH1-forward
	TGCTGGACGAGTACAACCTG
	214
	NM_017617.5

	
	NOTCH1-reverse
	GACTTCTTCCTCCGTGCCTT
	
	

	GNAQ
	GNAQ-forward
	GGCTATTGAAGATACACAAG
	227
	NM_002072.5

	
	GNAQ-reverse
	AAATACACTGAGTCACAAGG
	
	

	Actin-beta
	Actin-beta-forward
	GTGCTATCCCTGTACGCCTC
	271
	NM_001101.5

	
	Actin-beta-reverse
	TGGCCATCTCTTGCTCGAAG
	
	

	GAPDH
	GAPDH-forward
	CCAGAACATCATCCCTGC
	275
	NM_002046.7

	
	GAPDH-reverse
	GTGGGTGTCGCTGTTGAA
	
	

	LDHA
	LDHA-forward
	GGAGGTTGTGCATGTTGTCC
	290
	NM_005566.4

	
	LDHA-reverse
	CAGTGAAGGAGCCAGGAAGT
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