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Figure S.1 Confusion matrices for the BLOOD dataset 
[image: ]
Figure S.2 Confusion matrices for the HEART dataset


Figure S.3: Confusion matrices for the BRAIN0 dataset



Figure S.4: The biogenesis of lysosomal organelles complex 1 subunit 2 (BLOC1S2) gene has a male- and a female-biased isoforms. The female-biased isoform is longer and has 4 exons, while the mali-biased one is shorter and has 3 exons.






Figure S.5: Gene MSL3 (chromosome X) has female- and male-biased isoforms. Overall, there are  21 sex-biased isoforms, 13 male-biased and 8 female-biased. The RNA binding motif protein 4 (RBM4) gene on chromosome 11 has two



Figure S.6: Confusion matrix for the BRAIN1 dataset




Figure S.7: Barplots of the 5-fold mean ML model quality scores (AUC, Accuracy, F1, Precision, Recall) for a model trained on BLOOD on selected top transcripts (see Table 2) based on SHAP importance, intersecting with BRAIN0 (orange bars), BRAIN1 (green bars) and HEART (blue bars). 


Figure S.8: Barplots of mean ML model quality scores (AUC, Accuracy, F1, Precision, Recall) for models trained on BLOOD using the selected top transcripts based on SHAP importance and evaluated on HEART (blue bars), BRAIN0 (orange bars), and BRAIN1 (green) datasets.

Figure S.9: Probability that a sample is identified as “Male”. Dots are individual samples from the HEART autosomal set. The colors correspond to the sample's sex. Dashed line = threshold value = 0.5: samples with probability > 0.5 classified as “male”

Figure S.10PCA for CEU, FIN, GBR, TSI, and YRI samples from the 1000 Genomes dataset based on SNPs called from RNA-seq.
Description of Genes Used for Sex Determination
Table S. 1: Transcripts for sex determination in the BLOOD dataset, all models
	Model
	Transcript ID
	Chr
	Gene Name
	Description

	aXY, aX

	ENST00000647913.2
	X
	XIST
	X inactivation is an early developmental process in mammalian females that transcriptionally silences one of the X chromosomes, providing dosage equivalence between males and females. (Cerase et al. 2015)

	aY
	MSTRG.36782.15

	Y
	MSTRG.36782
	—

	Autosome
	ENST00000246080.4
	20
	TCF15
	Transcription factor 15. The protein encoded by this gene is found in the nucleus and may be involved in the mesoderm's early transcriptional regulation of patterning. The encoded basic helix-loop-helix protein requires dimerization with another basic helix-loop-helix protein for efficient DNA binding.(W.-Y. Yang et al. 2015)

	
	ENST00000300184.8
	11
	MS4A7
	Membrane spanning 4-domains A7. This gene encodes a member of the membrane-spanning 4A gene family, which are characterized by standard structural features and similar intron/exon splice boundaries and display unique expression patterns in hematopoietic cells and non-lymphoid tissues. This family member is associated with mature cellular function in the monocytic lineage and may be a component of a receptor complex involved in signal transduction. (Ni et al. 2023)

	
	ENST00000302177.3
	19
	FOXA3
	Forkhead box A3. This gene encodes a member of the forkhead class of DNA-binding proteins. These hepatocyte nuclear factors are transcriptional activators for liver-specific transcripts such as albumin and transthyretin, and they also interact with chromatin. Similar family members in mice regulate metabolism and the differentiation of the pancreas and liver. (Adler-Wailes et al. 2015)

	
	ENST00000360428.9
	18
	DSC3
	Desmocollin 3. The protein encoded by this gene is a calcium-dependent glycoprotein that is a member of the desmocollin subfamily of the cadherin superfamily. These desmosomal family members and desmogleins are found primarily in epithelial cells that constitute the adhesive proteins of the desmosome cell-cell junction and are required for cell adhesion and desmosome formation.(Cui et al. 2019) 

	
	ENST00000372476.8
	1
	TIE1
	Tyrosine kinase with immunoglobulin-like and EGF-like domains 1. This gene encodes a member of the tyrosine protein kinase family. The encoded protein plays a critical role in angiogenesis and blood vessel stability by inhibiting angiopoietin 1 signaling through the endothelial receptor tyrosine kinase Tie2. Ectodomain cleavage of the encoded protein relieves inhibition of Tie2 and is mediated by multiple factors, including vascular endothelial growth factor. Alternatively, spliced transcript variants encoding multiple isoforms were observed for this gene. (Abu Shtaya et al. 2023)

	
	ENST00000372583.6
	1
	HIVEP3
	HIVEP zinc finger 3. This gene encodes a human immunodeficiency virus type 1 enhancer-binding protein family member. Members of this protein family contain multiple zinc fingers and acid-rich (ZAS) domains and serine-threonine-rich regions. This protein acts as a transcription factor and can regulate nuclear factor kappaB-mediated transcription by binding the kappaB motif in target genes. (Hicar et al. 2001)

	
	ENST00000543727.5
	12
	TSFM
	Ts translation elongation factor, mitochondrial.  This gene encodes a mitochondrial translation elongation factor. The encoded protein is an enzyme that catalyzes the exchange of guanine nucleotides on the translation elongation factor Tu during the elongation step of mitochondrial protein translation. Mutations in this gene are associated with combined oxidative phosphorylation deficiency-3 syndrome.(X.-Y. Li et al. 2024)

	
	ENST00000581584.5
	17
	DCXR
	Dicarbonyl and L-xylulose reductase. The protein encoded by this gene acts as a homotetramer to catalyze diacetyl reductase and L-xylulose reductase reactions. The encoded protein may play a role in the uronate cycle of glucose metabolism and in the cellular osmoregulation in the proximal renal tubules. Defects in this gene are a cause of pentosuria. (S. Yang et al. 2017)

	
	ENST00000413366.8
	17
	PRKCA
	Protein kinase C alpha. Protein kinase C (PKC) is a family of serine- and threonine-specific protein kinases that can be activated by calcium and the second messenger diacylglycerol. PKC family members phosphorylate a wide variety of protein targets and are known to be involved in diverse cellular signaling pathways. PKC family members also serve as major receptors for phorbol esters, a class of tumor promoters. (Q. Li et al. 2015)

	
	ENST00000368680.4
	1
	NPR1
	Natriuretic peptide receptor 1. Guanylyl cyclases, catalyzing cGMP production from GTP, are classified as soluble and membrane forms (Garbers and Lowe 1994). The membrane guanylyl cyclases, often termed guanylyl cyclases A through F, form a family of cell-surface receptors with a similar topographic structure: an extracellular ligand-binding domain, a single membrane-spanning domain, and an intracellular region that contains a protein kinase-like domain and a cyclase catalytic domain. (Hotchkiss et al. 2015)

	
	ENST00000385101.1
	22
	MIR650
	MicroRNA 650. Short (20-24 nt) non-coding RNAs that are involved in post-transcriptional regulation of gene expression.(Mraz et al. 2012)

	
	ENST00000409140.8
	2
	SPATS2L
	Spermatogenesis-associated serine-rich 2-like. Enables RNA binding activity. Located in the cytosol, nucleolus, and nucleoplasm. Part of a protein-containing complex. (Fenglin Li et al. 2023)

	
	ENST00000466335.1
	10
	HACD1
	3-hydroxyacyl-CoA dehydratase 1. The protein encoded by this gene contains a characteristic catalytic motif of the protein tyrosine phosphatases (PTPs) family. The PTP motif of this protein has the highly conserved arginine residue replaced by a proline residue; thus, it may represent a distinct class of PTPs. Members of the PTP family are known to be signaling molecules that regulate various cellular processes. This gene was preferentially expressed in both the adult and fetal heart. A much lower expression level was detected in skeletal and smooth muscle tissues, and no expression was observed in other tissues. The tissue-specific expression in the developing and adult heart suggests a role in regulating cardiac development and differentiation. (Konishi et al. 2010)

	
	ENST00000468138.5
	6
	PRSS16
	Serine protease 16. This gene encodes a serine protease expressed exclusively in the thymus. It is thought to play a role in the alternative antigen-presenting pathway used by cortical thymic epithelial cells during the positive selection of T cells. The gene is in the large histone gene cluster on chromosome 6, near the major histocompatibility complex (MHC) class I region. (Lie et al. 2002)

	
	ENST00000382545.5
	12
	KCNA1
	Potassium voltage-gated channel subfamily A member 1. This gene encodes a voltage-gated delayed potassium channel phylogenetically related to the Drosophila Shaker channel. The encoded protein has six putative transmembrane segments (S1-S6), and the loop between S5 and S6 forms the pore and contains the conserved selectivity filter motif (GYGD). The functional channel is a homotetramer. The N-terminus of the channel is associated with beta subunits that can modify the inactivation properties of the channel and affect expression levels. The C-terminus of the channel is complexed to a PDZ domain protein responsible for channel targeting. Mutations in this gene have been associated with myokymia with periodic ataxia (AEMK).(Catherine A. Brownstein et al. 2016) 

	
	ENST00000389995.4
	21
	SOD1
	Superoxide dismutase 1. The protein encoded by this gene binds copper and zinc ions and is one of two isozymes responsible for destroying free superoxide radicals in the body. The encoded isozyme is a soluble cytoplasmic protein, acting as a homodimer to convert naturally occurring but harmful superoxide radicals to molecular oxygen and hydrogen peroxide. The other isozyme is a mitochondrial protein. In addition, this protein contains an antimicrobial peptide that displays antibacterial, antifungal, and anti-MRSA activity against E. coli, E. faecalis, S. aureus, S. aureus MRSA LPV+, S. agalactiae, and yeast C. krusei. (Morimoto et al. 2010)

	
	ENST00000477689.2
	20
	IDH3B
	Isocitrate dehydrogenase (NAD(+)) 3 non-catalytic subunit beta. Isocitrate dehydrogenases catalyze the oxidative decarboxylation of isocitrate to 2-oxoglutarate. These enzymes belong to two subclasses, one utilizing NAD(+) as the electron acceptor and the other NADP(+). (Wu et al. 2019)

	
	ENST00000472755.2
	3
	TWF2
	Twinfilin actin-binding protein 2. The protein encoded by this gene was identified by its interaction with the catalytic domain of protein kinase C-zeta. The encoded protein contains an actin-binding site and an ATP-binding site. It is closely related to twinfilin (PTK9), a conserved actin monomer-binding protein. (Peng et al. 2009)

	
	ENST00000476438.1
	16
	PIGQ
	Phosphatidylinositol glycan anchor biosynthesis class Q. This gene is involved in the first step in glycosylphosphatidylinositol (GPI)-anchor biosynthesis. The GPI-anchor is a glycolipid found on many blood cells and anchors proteins to the cell surface. (Johnstone et al. 2020)

	
	ENST00000477026.5
	1
	DUSP10
	Dual specificity phosphatase 10. Dual specificity protein phosphatases inactivate their target kinases by dephosphorylating phosphoserine/threonine and phosphotyrosine residues. They negatively regulate the MAP kinase superfamily members associated with cellular proliferation and differentiation. Different members of this family of dual specificity phosphatases show distinct substrate specificities for MAP kinases, different tissue distribution and subcellular localization, and different modes of expression induction by extracellular stimuli.(Xiao et al. 2023)

	
	ENST00000521488.1
	14
	IGHV3-19
	Immunoglobulin heavy variable 3-19 (pseudogene)

	
	ENST00000540597.5
	19
	NLRP2
	NLR family pyrin domain containing 2. NLRP2 is a component of the inflammasome complex critical in innate immune sensing and activating inflammatory cytokines. (Zhang et al. 2024)

	
	ENST00000587012.1
	17
	ENSG00000267745
	—

	
	ENST00000620613.1
	2
	IGKV2-40
	Immunoglobulin kappa variable 2-40. Possibly involved in the immune response as a part of an immunoglobulin complex, located in the extracellular region and the plasma membrane. (Pargent et al. 1991)

	
	ENST00000679979.1
	2
	EIF2AK2
	Eukaryotic translation initiation factor 2 alpha kinase 2. The protein encoded by this gene is a serine/threonine protein kinase that is activated by autophosphorylation after binding to dsRNA. The activated form of the encoded protein can phosphorylate translation initiation factor EIF2S1, which in turn inhibits protein synthesis. This protein is also activated by manganese ions and heparin. The encoded protein plays an important role in the innate immune response against multiple DNA and RNA viruses. (Pataer et al. 2009)

	
	MSTRG.11902.13
	15
	MSTRG.11902
	—

	
	MSTRG.12050.13
	15
	MSTRG.12050
	—

	
	MSTRG.12760.3
	16
	MSTRG.12760
	—

	
	MSTRG.1857.1
	1
	MSTRG.1857
	—

	
	MSTRG.1913.3
	1
	MSTRG.1913
	—

	
	MSTRG.20714.15
	2
	MSTRG.20714
	—

	
	MSTRG.21313.3
	20
	MSTRG.21313
	—

	
	MSTRG.21438.5
	20
	MSTRG.21438
	—

	
	MSTRG.21797.4
	20
	MSTRG.21797
	—

	
	MSTRG.22933.7
	22
	MSTRG.22933
	—

	
	MSTRG.31758.2
	7
	MSTRG.31758
	—

	
	MSTRG.32063.17
	7
	MSTRG.32063
	—

	
	MSTRG.33150.3
	8
	MSTRG.33150
	—

	
	MSTRG.34956.17
	9
	MSTRG.34956
	—

	
	MSTRG.5695.28
	11
	MSTRG.5695
	—



Table S. 2: Transcripts for sex determination in the BRAIN0 dataset, all models
	Model
	Transcript ID
	Chr
	Gene Name
	Description

	aXY

	ENST00000611750.1

	Y
	ENSG00000278847
	—

	
	MSTRG.36782.15
	Y
	MSTRG.36782
	—

	aX

	MSTRG.36020.14
	X
	XIST
	X inactivation is an early developmental process in mammalian females that transcriptionally silences one of the X chromosomes, providing dosage equivalence between males and females. (Cerase et al. 2015)

	aY
	MSTRG.36782.15

	Y
	MSTRG.36782
	—

	Autosome
	ENST00000246080.4
	20
	TCF15
	Transcription factor 15. The protein encoded by this gene is found in the nucleus and may be involved in the mesoderm's early transcriptional regulation of patterning. The encoded basic helix-loop-helix protein requires dimerization with another basic helix-loop-helix protein for efficient DNA binding. (W. Y. Yang et al. 2015)

	
	ENST00000300184.8
	11
	MS4A7
	Membrane spanning 4-domains A7. This gene encodes a member of the membrane-spanning 4A gene family, members of which are characterized by common structural features and similar intron/exon splice boundaries and display unique expression patterns in hematopoietic cells and nonlymphoid tissues. This family member is associated with mature cellular function in the monocytic lineage, and it may be a component of a receptor complex involved in signal transduction. (Ni et al. 2023)

	
	ENST00000225171.7
	10
	DNAJC12
	This gene encodes a member of a subclass of the HSP40/DnaJ protein family. Members of this family of proteins are associated with complex assembly, protein folding, and export. (Deng et al. 2024)

	
	ENST00000316623.10
	15
	FBN1
	Fibrillin 1. This gene encodes a member of the fibrillin family of proteins. The encoded preproprotein is proteolytically processed to generate two proteins, including the extracellular matrix component fibrillin-1 and the protein hormone asprosin. Fibrillin-1 is an extracellular matrix glycoprotein that is a structural component of calcium-binding microfibrils. These microfibrils provide force-bearing structural support in the body's elastic and nonelastic connective tissue. Asprosin, secreted by white adipose tissue, has been shown to regulate glucose homeostasis. (Dougarem et al. 2024) 

	
	ENST00000372476.8
	1
	TIE1
	Tyrosine kinase with immunoglobulin-like and EGF-like domains 1. This gene encodes a member of the tyrosine protein kinase family. The encoded protein plays a critical role in angiogenesis and blood vessel stability by inhibiting angiopoietin 1 signaling through the endothelial receptor tyrosine kinase Tie2. Ectodomain cleavage of the encoded protein relieves inhibition of Tie2 and is mediated by multiple factors, including vascular endothelial growth factor. Alternatively, spliced transcript variants encoding multiple isoforms were observed for this gene. (Abu Shtaya et al. 2023)

	
	ENST00000372583.6
	1
	HIVEP3
	HIVEP zinc finger 3. This gene encodes a human immunodeficiency virus type 1 enhancer-binding protein family member. Members of this protein family contain multiple zinc fingers and acid-rich (ZAS) domains and serine-threonine-rich regions. This protein acts as a transcription factor and can regulate nuclear factor kappaB-mediated transcription by binding the kappaB motif in target genes. (Hicar et al. 2001)

	
	ENST00000543727.5
	12
	TSFM
	Ts translation elongation factor, mitochondrial.  This gene encodes a mitochondrial translation elongation factor. The encoded protein is an enzyme that catalyzes the exchange of guanine nucleotides on the translation elongation factor Tu during the elongation step of mitochondrial protein translation. Mutations in this gene are associated with combined oxidative phosphorylation deficiency-3 syndrome. (X. Y. Li et al. 2024)

	
	ENST00000581584.5
	17
	DCXR
	Dicarbonyl and L-xylulose reductase. The protein encoded by this gene acts as a homotetramer to catalyze diacetyl reductase and L-xylulose reductase reactions. The encoded protein may play a role in the uronate cycle of glucose metabolism and in the cellular osmoregulation in the proximal renal tubules. Defects in this gene are a cause of pentosuria. (S. Yang et al. 2017)

	
	ENST00000413366.8
	17
	PRKCA
	Protein kinase C alpha. Protein kinase C (PKC) is a family of serine- and threonine-specific protein kinases that can be activated by calcium and the second messenger diacylglycerol. PKC family members phosphorylate a wide variety of protein targets and are known to be involved in diverse cellular signaling pathways. PKC family members also serve as receptors for phorbol esters, a class of tumor promoters. (Q. Li et al. 2015) 

	
	ENST00000341500.9
	19
	INSR
	Insulin receptor. This gene encodes a member of the receptor tyrosine kinase family of proteins. The encoded preproprotein is proteolytically processed to generate alpha and beta subunits that form a heterotetrameric receptor. Binding of insulin or other ligands to this receptor activates the insulin signaling pathway, which regulates glucose uptake, release, synthesis, and storage of carbohydrates, lipids, and proteins. (Rasheed, Rasheed, and Ali 2024)

	
	ENST00000343537.12
	1
	TP53BP2
	Tumor protein p53 binding protein 2. This gene encodes a member of the ASPP (apoptosis-stimulating protein of p53) family of p53-interacting proteins. The protein contains four ankyrin repeats and an SH3 domain involved in protein-protein interactions. It is localized to the perinuclear region of the cytoplasm and regulates apoptosis and cell growth through interactions with other regulatory molecules, including members of the p53 family. (Buti et al. 2020) 

	
	ENST00000360760.9, ENST00000462190.1
	2
	SPATS2L
	Spermatogenesis-associated serine-rich 2-like enables RNA binding activity and is located in the cytosol, nucleolus, and nucleoplasm. It is a part of a protein-containing complex. (F. Li et al. 2023)




	
	ENST00000367220.9
	6
	IPCEF1
	Interaction protein for cytohesin exchange factors 1. Predicted to enable peroxidase activity. Predicted to be involved in response to oxidative stress, predicted to be located in the cytoplasm and plasma membrane. (Guo et al. 2021)

	
	ENST00000375200.6
	20
	ZNF341
	Zinc finger protein 341. Enables DNA binding activity and DNA-binding transcription activator activity. Predicted to be involved in the regulation of DNA-templated transcription. Located in the nucleus and implicated in hyper-IgE recurrent infection syndrome 3. (Béziat et al. 2023)

	
	ENST00000382545.5
	12
	KCNA1
	Potassium voltage-gated channel subfamily A member 1. This gene encodes a voltage-gated delayed potassium channel phylogenetically related to the Drosophila Shaker channel. The encoded protein has six putative transmembrane segments (S1-S6), and the loop between S5 and S6 forms the pore and contains the conserved selectivity filter motif (GYGD). The functional channel is a homotetramer. The N-terminus of the channel is associated with beta subunits that can modify the inactivation properties of the channel and affect expression levels. The C-terminus of the channel is complexed to a PDZ domain protein responsible for channel targeting. Mutations in this gene have been associated with myokymia with periodic ataxia (AEMK). (C. A. Brownstein et al. 2016) 

	
	ENST00000389995.4
	21
	SOD1
	Superoxide dismutase 1. The protein encoded by this gene binds copper and zinc ions and is one of two isozymes responsible for destroying free superoxide radicals in the body. The encoded isozyme is a soluble cytoplasmic protein, acting as a homodimer to convert naturally occurring but harmful superoxide radicals to molecular oxygen and hydrogen peroxide. The other isozyme is a mitochondrial protein. In addition, this protein contains an antimicrobial peptide that displays antibacterial, antifungal, and anti-MRSA activity against E. coli, E. faecalis, S. aureus, S. aureus MRSA LPV+, S. agalactiae, and yeast C. krusei. (Morimoto et al. 2010)

	
	ENST00000471661.5
	2
	ENSG00000290897
	—

	
	ENST00000472755.2
	3
	TWF2
	Twinfilin actin binding protein 2. The protein encoded by this gene was identified by its interaction with the catalytic domain of protein kinase C-zeta. The encoded protein contains an actin-binding site and an ATP-binding site. It is closely related to twinfilin (PTK9), a conserved actin monomer-binding protein. (Peng et al. 2009)

	
	ENST00000476438.1
	16
	PIGQ
	Phosphatidylinositol glycan anchor biosynthesis class Q. This gene is involved in the first step in glycosylphosphatidylinositol (GPI)-anchor biosynthesis. The GPI-anchor is a glycolipid found on many blood cells and anchors proteins to the cell surface. (Johnstone et al. 2020)

	
	ENST00000518375.1
	8
	LRP12
	LDL receptor-related protein 12. This gene encodes a member of the low-density lipoprotein receptor-related protein family. The product of this gene is a transmembrane protein differentially expressed in many cancer cells. (Garnis et al. 2004)

	
	ENST00000530439.1
	11
	ADM
	Adrenomedullin. The protein encoded by this gene is a preprohormone cleaved to form two biologically active peptides, adrenomedullin and proadrenomedullin N-terminal 20 peptide. Adrenomedullin is a 52 aa peptide with several functions, including vasodilation, hormone secretion regulation, angiogenesis promotion, and antimicrobial activity. The antimicrobial activity is antibacterial, as the peptide has been shown to kill E. coli and S. aureus at low concentration.  (Lombardero et al. 2008)

	
	ENST00000594682.6
	19
	ZNF83
	Zinc finger protein 83. Predicted to enable DNA-binding transcription factor activity, RNA polymerase II-specific, and RNA polymerase II cis-regulatory region sequence-specific DNA binding activity, and predicted to be involved in the regulation of transcription by RNA polymerase II. (Lyu et al. 2021)

	
	ENST00000622186.5
	3
	SLC6A6
	Solute carrier family 6 member 6. This gene encodes a multi-pass membrane protein member of the sodium and chloride-ion dependent transporters family. The encoded protein transports taurine and beta-alanine. (Dazhi et al. 2019)

	
	ENST00000651342.1
	2
	SUCLG1
	Succinate-CoA ligase GDP/ADP-forming subunit alpha. This gene encodes the alpha subunit of the heterodimeric enzyme succinate-CoA ligase. This enzyme is targeted to the mitochondria and catalyzes the conversion of succinyl-CoA and ADP or GDP to succinate and ATP or GTP. Mutations in this gene cause the metabolic disorder fatal infantile lactic acidosis and mitochondrial DNA depletion. (Maalej et al. 2018)

	
	ENST00000680967.1
	6
	TUBB2A
	Tubulin beta 2A class IIa. Microtubules, key participants in processes such as mitosis and intracellular transport, comprise heterodimers of alpha- and beta-tubulins. The protein encoded by this gene is a beta-tubulin. Defects in this gene are associated with complex cortical dysplasia with other brain malformations-5. (Brock et al. 2021)

	
	MSTRG.12050.13
	15
	MSTRG.12050
	—

	
	MSTRG.13028.39
	16
	MSTRG.13028
	—

	
	MSTRG.16696.4
	18
	MSTRG.16696
	—

	
	MSTRG.17668.8
	19
	MSTRG.17668
	—

	
	MSTRG.1857.1
	1
	MSTRG.1857
	—

	
	MSTRG.20714.15
	2
	MSTRG.20714
	—

	
	MSTRG.21155.3
	2
	MSTRG.21155
	—

	
	MSTRG.21313.3
	20
	MSTRG.21313
	—

	
	MSTRG.21438.5
	20
	MSTRG.21438
	—

	
	MSTRG.23851.1
	3
	MSTRG.23851
	—

	
	MSTRG.28887.11
	6
	MSTRG.28887
	—

	
	MSTRG.30852.9
	7
	MSTRG.30852
	—

	
	MSTRG.31758.2
	7
	MSTRG.31758
	—

	
	MSTRG.32512.1
	8
	MSTRG.32512
	—

	
	MSTRG.35224.7
	9
	MSTRG.35224
	—

	
	MSTRG.5695.28
	11
	MSTRG.5695
	—

	
	MSTRG.6758.2
	11
	MSTRG.6758
	—

	
	MSTRG.7085.2
	12
	MSTRG.708
	—

	
	MSTRG.7662.7
	12
	MSTRG.7662
	—

	
	MSTRG.830.1
	1
	MSTRG.830
	—



Table S. 3: Transcripts for sex determination in the BRAIN1 dataset, all models
	Model
	Transcript ID
	Chr
	Gene Name
	Description

	aXY

	ENST00000647913.2
	X
	XIST
	X inactivation is an early developmental process in mammalian females that transcriptionally silences one of the X chromosomes, providing dosage equivalence between males and females. (Cerase et al. 2015)

	
	MSTRG.36782.15
	Y
	MSTRG.36782
	—

	aX

	ENST00000647913.2
	X
	XIST
	(Cerase et al. 2015)

	aY
	MSTRG.36782.15
	Y
	MSTRG.36782
	—

	Autosome
	ENST00000246080.4
	20
	TCF15
	Transcription factor 15. The protein encoded by this gene is found in the nucleus and may be involved in the early transcriptional regulation of patterning of the mesoderm. The encoded basic helix-loop-helix protein requires dimerization with another basic helix-loop-helix protein for efficient DNA binding.(W.-Y. Yang et al. 2015)

	
	ENST00000300184.8
	11
	MS4A7
	Membrane spanning 4-domains A7. This gene encodes a member of the membrane-spanning 4A gene family, which are characterized by standard structural features and similar intron/exon splice boundaries and display unique expression patterns in hematopoietic cells and non-lymphoid tissues. This family member is associated with mature cellular function in the monocytic lineage and may be a component of a receptor complex involved in signal transduction. (Ni et al. 2023)

	
	ENST00000372476.8
	1
	TIE1
	Tyrosine kinase with immunoglobulin-like and EGF-like domains 1. This gene encodes a member of the tyrosine protein kinase family. The encoded protein plays a critical role in angiogenesis and blood vessel stability by inhibiting angiopoietin 1 signaling through the endothelial receptor tyrosine kinase Tie2. Ectodomain cleavage of the encoded protein relieves inhibition of Tie2 and is mediated by multiple factors, including vascular endothelial growth factor. Alternatively, spliced transcript variants encoding multiple isoforms were observed for this gene. (Abu Shtaya et al. 2023)

	
	ENST00000372583.6
	1
	HIVEP3
	HIVEP zinc finger 3. This gene encodes a human immunodeficiency virus type 1 enhancer-binding protein family member. Members of this protein family contain multiple zinc fingers and acid-rich (ZAS) domains and serine-threonine-rich regions. This protein acts as a transcription factor and can regulate nuclear factor kappaB-mediated transcription by binding the kappaB motif in target genes. (Hicar et al. 2001)

	
	ENST00000543727.5
	12
	TSFM
	Ts translation elongation factor, mitochondrial.  This gene encodes a mitochondrial translation elongation factor. The encoded protein is an enzyme that catalyzes the exchange of guanine nucleotides on the translation elongation factor Tu during the elongation step of mitochondrial protein translation. Mutations in this gene are associated with combined oxidative phosphorylation deficiency-3 syndrome. (X.-Y. Li et al. 2024)

	
	ENST00000581584.5
	17
	DCXR
	Dicarbonyl and L-xylulose reductase. The protein encoded by this gene acts as a homotetramer to catalyze diacetyl reductase and L-xylulose reductase reactions. The encoded protein may play a role in the uronate cycle of glucose metabolism and the cellular osmoregulation in the proximal renal tubules. Defects in this gene are a cause of pentosuria. (S. Yang et al. 2017)

	
	ENST00000413366.8
	17
	PRKCA
	Protein kinase C alpha. Protein kinase C (PKC) is a family of serine- and threonine-specific protein kinases that can be activated by calcium and the second messenger diacylglycerol. PKC family members phosphorylate a wide variety of protein targets and are known to be involved in diverse cellular signaling pathways. PKC family members also serve as receptors for phorbol esters, a class of tumor promoters. (Q. Li et al. 2015)

	
	ENST00000341500.9
	19
	INSR
	Insulin receptor. This gene encodes a member of the receptor tyrosine kinase family of proteins. The encoded preproprotein is proteolytically processed to generate alpha and beta subunits that form a heterotetrameric receptor. Binding of insulin or other ligands to this receptor activates the insulin signaling pathway, which regulates glucose uptake and release and synthesizes and stores carbohydrates, lipids, and protein. (Rasheed, Rasheed, and Ali 2024)

	
	ENST00000520560.6
	8
	RBM12B
	RNA binding motif protein 12B. Enables RNA binding activity. Predicted to be involved in the regulation of RNA splicing. Predicted to be part of a ribonucleoprotein complex. Predicted to be active in the nucleoplasm. (Van Den et al. 2020)

	
	ENST00000375200.6
	20
	ZNF341
	Zinc finger protein 341. Enables DNA binding activity and DNA-binding transcription activator activity. Predicted to be involved in the regulation of DNA-templated transcription. Located in the nucleus and implicated in hyper-IgE recurrent infection syndrome 3. (Béziat et al. 2023)

	
	ENST00000382545.5
	12
	KCNA1
	Potassium voltage-gated channel subfamily A member 1. This gene encodes a voltage-gated delayed potassium channel phylogenetically related to the Drosophila Shaker channel. The encoded protein has six putative transmembrane segments (S1-S6), and the loop between S5 and S6 forms the pore and contains the conserved selectivity filter motif (GYGD). The functional channel is a homotetramer. The N-terminus of the channel is associated with beta subunits that can modify the inactivation properties of the channel and affect expression levels. The C-terminus of the channel is complexed to a PDZ domain protein responsible for channel targeting. Mutations in this gene have been associated with myokymia with periodic ataxia (AEMK). (Catherine A. Brownstein et al. 2016)

	
	ENST00000389995.4
	21
	SOD1
	Superoxide dismutase 1. The protein encoded by this gene binds copper and zinc ions and is one of two isozymes responsible for destroying free superoxide radicals in the body. The encoded isozyme is a soluble cytoplasmic protein, acting as a homodimer to convert naturally occurring but harmful superoxide radicals to molecular oxygen and hydrogen peroxide. The other isozyme is a mitochondrial protein. In addition, this protein contains an antimicrobial peptide that displays antibacterial, antifungal, and anti-MRSA activity against E. coli, E. faecalis, S. aureus, S. aureus MRSA LPV+, S. agalactiae, and yeast C. krusei. (Morimoto et al. 2010)

	
	ENST00000472755.2
	3
	TWF2
	Twinfilin actin-binding protein 2. The protein encoded by this gene was identified by its interaction with the catalytic domain of protein kinase C-zeta. The encoded protein contains an actin-binding site and an ATP-binding site. It is closely related to twinfilin (PTK9), a conserved actin monomer-binding protein. (Peng et al. 2009)

	
	ENST00000476438.1
	16
	PIGQ
	Phosphatidylinositol glycan anchor biosynthesis class Q. This gene is involved in the first step in glycosylphosphatidylinositol (GPI)-anchor biosynthesis. The GPI-anchor is a glycolipid found on many blood cells and anchors proteins to the cell surface. (Johnstone et al. 2020)

	
	ENST00000518375.1
	8
	LRP12
	LDL receptor-related protein 12. This gene encodes a member of the low-density lipoprotein receptor-related protein family. The product of this gene is a transmembrane protein differentially expressed in many cancer cells. (Garnis et al. 2004)

	
	ENST00000594682.6
	19
	ZNF83
	Zinc finger protein 83. Predicted to enable DNA-binding transcription factor activity, RNA polymerase II-specific, and RNA polymerase II cis-regulatory region sequence-specific DNA binding activity, and predicted to be involved in the regulation of transcription by RNA polymerase II. (Lyu et al. 2021)

	
	ENST00000651342.1
	2
	SUCLG1
	Succinate-CoA ligase GDP/ADP-forming subunit alpha. This gene encodes the alpha subunit of the heterodimeric enzyme succinate-CoA ligase. This enzyme is targeted to the mitochondria and catalyzes the conversion of succinyl-CoA and ADP or GDP to succinate and ATP or GTP. Mutations in this gene are the cause of the metabolic disorder fatal infantile lactic acidosis and mitochondrial DNA depletion. (Maalej et al. 2018)

	
	MSTRG.12050.13
	15
	MSTRG.12050
	—

	
	MSTRG.16696.4
	18
	MSTRG.16696
	—

	
	MSTRG.1857.1
	1
	MSTRG.1857
	—

	
	MSTRG.20714.15
	2
	MSTRG.20714
	—

	
	MSTRG.21438.5
	20
	MSTRG.21438
	—

	
	MSTRG.21635.24
	20
	MSTRG.21635
	—

	
	MSTRG.2378.6
	1
	MSTRG.2378
	—

	
	MSTRG.28887.11
	6
	MSTRG.28887
	—

	
	MSTRG.31758.2
	7
	MSTRG.31758
	—

	
	MSTRG.31035.16
	7
	MSTRG.31035
	—

	
	MSTRG.35224.7
	9
	MSTRG.35224
	—

	
	MSTRG.7085.2
	12
	MSTRG.708
	—



Table S.4: Transcripts for sex determination in the BRAIN 1 dataset, all chromosome’s datasets
	
	Transcript ID
	Chr
	Gene Name
	Description

	aXY

	ENST00000361365.7

	Y
	EIF1AY
	Eukaryotic translation initiation factor 1A Y-linked. This gene is located on the non-recombining region of the Y chromosome. (Tian et al. 2012)

	
	ENST00000602495.1,
MSTRG.36020.14
	X
	XIST
	X inactivation is an early developmental process in mammalian females that transcriptionally silences one of the X chromosomes, providing dosage equivalence between males and females.(Cerase et al. 2015)

	aX

	ENST00000647913.2,
MSTRG.36020.14
	X
	XIST
	(Cerase et al. 2015)

	aY
	ENST00000361365.7

	Y
	EIF1AY
	(Tian et al. 2012)

	Autosome
	ENST00000246080.4
	20
	TCF15
	Transcription factor 15. The protein encoded by this gene is found in the nucleus and may be involved in the mesoderm's early transcriptional regulation of patterning. The encoded basic helix-loop-helix protein requires dimerization with another basic helix-loop-helix protein for efficient DNA binding. (W.-Y. Yang et al. 2015)

	
	ENST00000300184.8
	11
	MS4A7
	Membrane spanning 4-domains A7. This gene encodes a member of the membrane-spanning 4A gene family, members of which are characterized by common structural features and similar intron/exon splice boundaries and display unique expression patterns in hematopoietic cells and nonlymphoid tissues. This family member is associated with mature cellular function in the monocytic lineage, and it may be a component of a receptor complex involved in signal transduction. (Ni et al. 2023)

	
	ENST00000360428.9
	18
	DSC3
	Desmocollin 3. The protein encoded by this gene is a calcium-dependent glycoprotein that is a member of the desmocollin subfamily of the cadherin superfamily. These desmosomal family members and desmogleins are found primarily in epithelial cells that constitute the adhesive proteins of the desmosome cell-cell junction and are required for cell adhesion and desmosome formation. (Cui et al. 2019)

	
	ENST00000368680.4
	1
	NPR1
	Natriuretic peptide receptor 1. Guanylyl cyclases, catalyzing the production of cGMP from GTP, are classified as soluble and membrane forms (Garbers and Lowe, 1994 [PubMed 7982997]). The membrane guanylyl cyclases, often termed guanylyl cyclases A through F, form a family of cell-surface receptors with a similar topographic structure: an extracellular ligand-binding domain, a single membrane-spanning domain, and an intracellular region that contains a protein kinase-like domain and a cyclase catalytic domain. (Hotchkiss et al. 2015)

	
	ENST00000372476.8
	1
	TIE1
	Tyrosine kinase with immunoglobulin-like and EGF-like domains 1. This gene encodes a member of the tyrosine protein kinase family. The encoded protein plays a critical role in angiogenesis and blood vessel stability by inhibiting angiopoietin 1 signaling through the endothelial receptor tyrosine kinase Tie2. Ectodomain cleavage of the encoded protein relieves inhibition of Tie2 and is mediated by multiple factors, including vascular endothelial growth factor. Alternatively, spliced transcript variants encoding multiple isoforms were observed for this gene. (Abu Shtaya et al. 2023)

	
	ENST00000372583.6
	1
	HIVEP3
	HIVEP zinc finger 3. This gene encodes a human immunodeficiency virus type 1 enhancer-binding protein family member. Members of this protein family contain multiple zinc fingers and acid-rich (ZAS) domains and serine-threonine-rich regions. This protein acts as a transcription factor and can regulate nuclear factor kappaB-mediated transcription by binding the kappaB motif in target genes. (Hicar et al. 2001)

	
	ENST00000543727.5
	12
	TSFM
	Ts translation elongation factor, mitochondrial. This gene encodes a mitochondrial translation elongation factor. The encoded protein is an enzyme that catalyzes the exchange of guanine nucleotides on the translation elongation factor Tu during the elongation step of mitochondrial protein translation. Mutations in this gene are associated with combined oxidative phosphorylation deficiency-3 syndrome. (X. Y. Li et al. 2024)

	
	ENST00000581584.5
	17
	DCXR
	Dicarbonyl and L-xylulose reductase. The protein encoded by this gene acts as a homotetramer to catalyze diacetyl reductase and L-xylulose reductase reactions. The encoded protein may play a role in the uronate cycle of glucose metabolism and the cellular osmoregulation in the proximal renal tubules. Defects in this gene are a cause of pentosuria. (S. Yang et al. 2017)

	
	ENST00000413366.8
	17
	PRKCA
	Protein kinase C alpha. Protein kinase C (PKC) is a family of serine- and threonine-specific protein kinases that can be activated by calcium and the second messenger diacylglycerol. PKC family members phosphorylate a wide variety of protein targets and are known to be involved in diverse cellular signaling pathways. PKC family members also serve as receptors for phorbol esters, a class of tumor promoters. (Q. Li et al. 2015)

	
	ENST00000587012.1
	17
	ENSG00000267745
	—

	
	MSTRG.1913.3
	1
	MSTRG.1913
	—

	
	MSTRG.21155.3
	2
	MSTRG.21155
	—

	
	MSTRG.21298.1
	20
	MSTRG.21298
	—

	
	MSTRG.21300.10
	20
	MSTRG.21300
	—

	
	MSTRG.21313.3
	20
	MSTRG.21313
	—

	
	MSTRG.22965.7
	22
	MSTRG.22965
	—

	
	MSTRG.23851.1
	3
	MSTRG.23851
	—

	
	MSTRG.21296.14
	20
	MSTRG.21296
	—

	
	MSTRG.21261.25
	20
	MSTRG.21261
	—

	
	MSTRG.21326.9
	20
	MSTRG.21326
	—

	
	MSTRG.7085.2
	12
	MSTRG.7085
	—

	
	MSTRG.9085.27
	12
	MSTRG.9085
	—
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