Supplementary note 1. cTP-net models tested on CITE-seq PBMC data sets

Table S5 illustrates the different models we have tested. The first column indicates the
differences to the finalized models, while the second column shows the correlation of the
predicted protein abundance to the true protein abundance in the holdout setting on CITE-seq
PBMC data set. As shown by Table S5, missing any component of the final model will result in

inferior performance.



Table S1. Summary table of five data sets analyzed in this study

# of # of # of # of # of cell
subjects  cells genes  proteins types

Data Technology Cell
population

op=gsclvien CITE-seq 7667

olp=ecivew CITE-seq CBMC 1 8005 14505 10 12
REAP- REAP-seq PBMC 1 4326 10811 10 NA
PBMC

HCA-CBMC 10x CBMC 8 260,000 12611 NA NA

HCA-BMMC 10x BMMC 8 270,000 12611 NA NA

Table S2. Cell type summary of CITE-seq data sets

Data Cell types

CITE-PBMC B, CD8 T-1,CD4 T, NK, DC, CD14+CD16+
Mono, CD14-CD16+ Mono, CD8 T 2
CITE-CBMC B,CD8T, CD4T, NK, DC, CD14+ Mono,

CD16+ Mono, pDC, CD34+, Eryth, Unknown



Table S3. Top 20 highest influence score genes for each protein in CITE-PBMC data set
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Table S4. Gene set enrichment analysis on cell-immunophenotype pairs that cTP-net predict
well in CITE-PBMC data set

Surface
protein

Cell type

GO pathways

CD45RA

CD14-
CD16+Mon
o]

GO_CATABOLIC_PROCESS

GO_PROTEIN_LOCALIZATION

GO_REGULATION_OF_CELLULAR_COMPONENT_BIOGENESIS

GO_CELLULAR_RESPONSE_TO_STRESS

GO_CELLULAR_RESPONSE_TO_DNA_DAMAGE_STIMULUS

GO_RNA_BINDING

GO_ESTABLISHMENT_OF LOCALIZATION_IN_CELL

GO_CELL_CYCLE

GO_SINGLE_ORGANISM_BIOSYNTHETIC_PROCESS

GO_CELLULAR_MACROMOLECULE_LOCALIZATION

CDl1c

CD14-
CD16+Mon
o]

GO_CELLULAR_RESPONSE_TO_STRESS

GO_NEGATIVE_REGULATION_OF _GENE_EXPRESSION

GO_POSITIVE_REGULATION_OF_BIOSYNTHETIC_PROCESS

GO_POSITIVE_REGULATION_OF_GENE_EXPRESSION

GO_CELL_CYCLE

GO_POSITIVE_REGULATION_OF_PROTEIN_METABOLIC_PROCESS

GO_NEGATIVE_REGULATION_OF_NITROGEN_COMPOUND_METABOLIC_PRO
CESS

GO_CYTOSKELETON

GO_CHROMOSOME

GO_ENZYME_BINDING

CD45RA

CD8T2

GO_ENZYME_BINDING

GO_RNA_BINDING

GO_RIBONUCLEOPROTEIN_COMPLEX

GO_REGULATION_OF_TRANSCRIPTION_FROM_RNA_POLYMERASE_II_PROM
OTER

GO_CELL_CYCLE

GO_RNA_PROCESSING

GO_POSITIVE_REGULATION_OF_BIOSYNTHETIC_PROCESS

GO_CYTOSKELETON

GO_RIBONUCLEOTIDE_BINDING

GO_POSITIVE_REGULATION_OF_GENE_EXPRESSION

CD45RA

CcD4T

GO_REGULATION_OF IMMUNE_SYSTEM_PROCESS

GO_IMMUNE_SYSTEM_PROCESS

GO_VACUOLE

GO_SMALL_MOLECULE_METABOLIC_PROCESS

GO_ORGANONITROGEN_COMPOUND_METABOLIC_PROCESS

GO_ESTABLISHMENT_OF_LOCALIZATION_IN_CELL

GO_POSITIVE_REGULATION_OF_MULTICELLULAR_ORGANISMAL_PROCESS




GO_ENDOPLASMIC_RETICULUM

GO_REGULATION_OF_TRANSCRIPTION_FROM_RNA_POLYMERASE_II_PROM
OTER

GO_PROTEIN_LOCALIZATION

GO_POSITIVE_REGULATION_OF_GENE_EXPRESSION

GO_DNA_REPLICATION

GO_POSITIVE_REGULATION_OF_MOLECULAR_FUNCTION

GO_POSITIVE_REGULATION_OF_BIOSYNTHETIC_PROCESS

cbi1c | CD14+CDI6 GO_SINGLE_ORGANISM_BIOSYNTHETIC_PROCESS
+Mono GO_DNA_DEPENDENT_DNA_REPLICATION
GO_PHOSPHATE_CONTAINING_COMPOUND_METABOLIC_PROCESS
GO_CELL_JUNCTION
GO_CYTOKINE_RECEPTOR_BINDING
GO_ORGANONITROGEN_COMPOUND_BIOSYNTHETIC_PROCESS
GO_NEGATIVE_REGULATION_OF_NITROGEN_COMPOUND_METABOLIC_PRO
CESS
GO_POLY_A_RNA_BINDING
GO_CHROMOSOME_ORGANIZATION
GO_REGULATION_OF DNA_METABOLIC_PROCESS
CD45RA bC GO_RNA_BINDING
GO_MACROMOLECULAR_COMPLEX_BINDING
GO_PHOSPHATE_CONTAINING_COMPOUND_METABOLIC_PROCESS
GO_NEGATIVE_REGULATION_OF _GENE_EXPRESSION
GO_ESTABLISHMENT_OF LOCALIZATION_IN_CELL
GO_DNA_METABOLIC_PROCESS
GO_ENZYME_BINDING
GO_RIBONUCLEOTIDE_BINDING
GO_ESTABLISHMENT_OF_LOCALIZATION_IN_CELL
GO_NEGATIVE_REGULATION_OF_PROTEIN_METABOLIC_PROCESS
GO_IMMUNE_SYSTEM_PROCESS
CD1lc DC

GO_ORGANONITROGEN_COMPOUND_BIOSYNTHETIC_PROCESS

GO_PHOSPHATE_CONTAINING_COMPOUND_METABOLIC_PROCESS

GO_PHOSPHORYLATION

GO_NEGATIVE_REGULATION_OF_PROTEIN_MODIFICATION_PROCESS

GO_TRANSFERASE_ACTIVITY_TRANSFERRING_PHOSPHORUS_CONTAINING
_GROUPS




Table S5. Summary table of different cTP-net models

Differences to the finalized model Correlation
Without SAVER-X denoising, without MB structure, Adagrad optimizer 0.939
Without SAVER-X denoising, without MB structure 0.961
Without MB structure 0.968
L2 loss 0.969
Set bottle neck layer to 256 nodes (128 in finalized model) 0.967
Final model 0.970




