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Table S1. Datasets
	Dataset
	# Sequences
	# Residues
	# Interaction sites
	# Non-interaction sites

	Training
	6,066
	1,757,296
	285,751
	1,471,545

	Dset448 [27]
	448
	116,500
	15,810
	100,690

	Dset335 [14]
	355
	95,940
	11,467
	84,473

	Homo_TE [9,26]
	95
	24,766
	5,564
	19,202

	Hetero_TE [9,26]
	48
	14,056
	1,313
	12,743


For references refer to the main text

Table S2. ISPRED-SEQ 10-fold cross-validation results with different input encodings
	Input
	MCC
	F1
	Precision
	Recall
	Q2
	AUC

	One-hot
	0.080.01
	0.280.01
	0.200.01
	0.490.06
	0.600.04
	0.580.01

	Profiles
	0.140.01
	0.320.01
	0.200.01
	0.790.04
	0.460.04
	0.640.01

	ESM1-b [16]
	0.300.01
	0.420.01
	0.300.01
	0.700.03
	0.680.02
	0.740.01

	ProtT5 [17]
	0.310.01
	0.430.01
	0.310.01
	0.720.02
	0.690.01
	0.750.02

	ESM1-b+ProtT5
	0.340.01
	0.450.01
	0.320.01
	0.750.05
	0.700.02
	0.800.02


For references refer to the main text

Table S3. Confusion matrix of predictions computed in cross validation adopting only ESM1-b or ProtT5 for embedding the input sequences
	Real Negative
	ProtT5 Negative
	ProtT5 Positive

	ESM1b Negative
	44.9 %
	7.5 %

	ESM1v Positive
	13.0 %
	18.3 %

	Real Positive
	ProtT5 Negative
	ProtT5 Positive

	ESM1b Negative
	2.3 %
	1.9 %

	ESM1v Positive
	1.7 %
	10.3 %




Table S4. Details of input features and models adopted by other methods used in the benchmarks
	Method
	Sequence Encoding
	Residue Properties
	Predicted Structural Properties
	Window Context1
	Model

	SSWRF [8]
	PSSM
	Hydropathy
	RSA
	9
	SVM and RF

	SCRIBER [11]

	PSSM
	Physicochemical properties, Binding propensity, Evolutionary conservation, Position on the sequence
	RSA, Disorder, SS
	11
	Logistic Regression

	DELPHI [14]
	PSSM
	Alignment derived features, Physicochemical properties, Binding propensity, Evolutionary conservation, Position on the sequence
	RSA, Disorder
	31
	Deep (CNN + RNN)

	PIPENN [15]
	PSSM
	-
	RSA, SS
	9
	Ensemble

	PITHIA [16]
	Embedding
	-
	-
	9
	Deep (Self- attention)

	DLPred [33]
	PSSM
	Physicochemical properties
	RSA, Protrusion index, Depth index
	-
	Deep (LSTM)

	CRFPPI [41]
	PSSM
	Hydropathy
	RSA
	9
	RF

	LORIS [42]
	PSSM
	Hydropathy
	RSA
	9
	Logistic Regression


1: Size of the window used to aggregate features; a dash means that no context was used.
List of Abbreviations. PSSM: Position Specific Scoring Matrix; RSA: Relative Solvent Accessibility; SS: Secondary Structure; SVM: Support Vector Machine; RF: Random Forest; CNN: Convolutional Neural Network; RNN: Recurrent Neural Network; LSTM: Long Short-Term Memory
For references refer to the main text


