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Figure S1. Left: RMSD off all atoms evolution (RMSDALL parameter) in time for both cases. Right: the radius gyration analysis of the silk fibroin-chitosan complexes in the presence of HPO42− and calcium ions (HPO) and acetic acid aqueous solution (Acetic).
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Figure S2. The frequency of particular types of interactions appearance during MD simulations.
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[bookmark: _Toc160329512]Table S1. Description of H-bonds between chitosan and silk fibroins’ amino acids along with binding energy values per silk fibroin molecule for both cases.
	Case
	CH₃COOH
	HPO42− +  Ca2+

	Binding Energy per molecule [kJ/mol]
	7452±397

	6483±561


	
	Bond length [A]
	Energy [kJ/mol]
	Participation
	Bond length [A]
	Energy [kJ/mol]
	Participation

	ALA
	1.98±0.19
	18.44±5.38
	8.0%
	1.96±0.19
	18.60±5.29
	8.8%

	ARG
	1.99±0.09
	22.30±3.45
	0.4%
	1.96±0.22
	19.49±5.86
	0.4%

	ASN
	2.00±0.20
	18.15±5.80
	5.4%
	1.98±0.17
	18.96±5.24
	6.3%

	ASP
	1.85±0.20
	20.48±5.07
	26.3%
	1.86±0.21
	20.17±5.27
	26.6%

	GLN
	1.96±0.20
	19.04±5.38
	4.3%
	1.97±0.18
	18.79±5.23
	4.8%

	GLU
	1.85±0.20
	20.42±5.07
	18.5%
	1.84±0.20
	20.54±5.26
	15.3%

	GLY
	1.97±0.20
	18.46±5.61
	11.8%
	1.94±0.21
	19.20±5.52
	12.6%

	HIS
	2.06±0.12
	15.52±4.77
	0.4%
	2.11±0.12
	15.63±3.59
	0.5%

	ILE
	2.11±0.18
	15.95±6.09
	1.9%
	2.03±0.18
	17.02±4.88
	1.3%

	LEU
	1.90±0.18
	20.19±4.17
	0.3%
	1.94±0.27
	16.69±8.19
	0.3%

	LYS
	2.00±0.15
	16.22±4.26
	0.5%
	2.06±0.09
	14.60±4.12
	0.5%

	PHE
	2.01±0.17
	16.51±5.57
	2.0%
	1.98±0.15
	17.22±4.84
	1.8%

	PRO
	1.93±0.19
	20.05±4.73
	0.2%
	1.94±0.23
	19.41±6.19
	0.4%

	SER
	2.00±0.18
	18.16±5.45
	10.5%
	1.99±0.18
	18.36±5.56
	10.0%

	THR
	2.00±0.17
	17.72±5.91
	5.8%
	1.98±0.19
	18.80±5.60
	6.0%

	TYR
	1.98±0.19
	18.32±5.51
	2.6%
	2.03±0.19
	17.97±6.48
	3.2%

	VAL
	1.99±0.18
	17.71±5.61
	1.2%
	1.98±0.19
	17.70±6.24
	1.1%



[bookmark: _Toc160329514]Table S2. Description of ionic interactions between chitosan and silk fibroins’ amino acids. 
	Ion
	CH₃COOH
	HPO42− + Ca2+

	
	Distance between 
atoms [Å]
	% of all
	Distance between 
atoms [Å]
	% of all

	ASP
	3.91±0.51
	54.6%
	3.92±0.52
	59.4%

	GLU
	3.85±0.52
	40.2%
	3.95±0.58
	29.8%

	GLY
	3.90±0.57
	5.2%
	3.83±0.54
	10.8%



[bookmark: _Toc160329516]Table S3. Distances between groups carried by ion bridges.
	Pair
	Carried by
	Distance to ion [Å]
	% of

	ARG-HIS
	HPO42− 
	4.02±0.20
	0.2%

	ARG-LYS
	HPO42− 
	3.99±0.19
	1.8%

	ARG-CHIT
	HPO42− 
	4.04±0.30
	2.1%

	ASP-ASP
	Ca2+
	3.20±0.27
	3.0%

	ASP-GLU
	Ca2+
	3.29±0.30
	13.2%

	ASP-GLY
	Ca2+
	3.24±0.12
	0.8%

	GLU-GLU
	Ca2+
	3.20±0.32
	3.8%

	GLU-GLY
	Ca2+
	2.95±0.09
	0.2%

	HIS-LYS
	HPO42− 
	3.91±0.15
	0.2%

	HIS-CHIT
	HPO42− 
	3.77±0.21
	0.2%

	LYS-LYS
	HPO42− 
	3.60±0.23
	1.8%

	LYS-CHIT
	HPO42− 
	3.79±0.27
	5.8%

	CHIT-CHIT
	HPO42−
	3.93±0.34
	66.7%



[bookmark: _Toc160329513]Table S4. Description of hydrophobic (HP) interactions between chitosan and silk fibroins’ amino acids. 
	HP
	CH₃COOH
	HPO42− + Ca2+

	
	Distance between 
atoms [Å]
	% of all
	Distance between 
atoms [Å]
	% of all

	ALA
	4.42±0.37
	7.3%
	4.43±0.36
	7.1%

	ARG
	4.44±0.36
	0.3%
	4.66±0.37
	0.5%

	ASN
	4.48±0.34
	3.6%
	4.45±0.37
	3.6%

	ASP
	4.50±0.35
	6.7%
	4.46±0.37
	8.2%

	GLN
	4.47±0.35
	3.9%
	4.48±0.35
	3.5%

	GLU
	4.50±0.37
	6.6%
	4.49±0.35
	5.9%

	GLY
	4.42±0.35
	9.8%
	4.45±0.35
	10.2%

	HIS
	4.36±0.45
	1.4%
	4.34±0.44
	0.5%

	ILE
	4.42±0.36
	9.0%
	4.45±0.36
	7.5%

	LEU
	4.47±0.32
	1.4%
	4.46±0.40
	0.9%

	LYS
	4.54±0.33
	0.9%
	4.50±0.31
	1.0%

	MET
	4.39±0.36
	0.5%
	4.41±0.39
	0.7%

	PHE
	4.37±0.40
	[bookmark: _Hlk160334040]12.8%
	4.34±0.41
	12.7%

	PRO
	4.44±0.40
	1.4%
	4.25±0.35
	0.7%

	SER
	4.44±0.36
	7.9%
	4.47±0.35
	7.8%

	THR
	4.46±0.36
	4.3%
	4.37±0.38
	5.7%

	[bookmark: _Hlk160334242]TYR
	4.33±0.42
	16.0%
	4.37±0.42
	16.4%

	VAL
	4.47±0.37
	6.2%
	4.45±0.36
	7.0%
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Table S5. Description of CationPi interactions between chitosan and silk fibroins’ amino acids. 
	CationPi
	CH₃COOH
	HPO42− + Ca2+

	
	Distance between 
atoms [Å]
	% of all
	Distance between 
atoms [Å]
	% of all

	ASP
	3.91±0.48
	7.0%
	-
	0.0%

	GLU
	3.96±0.54
	4.1%
	-
	0.0%

	GLY
	4.23±0.00
	0.2%
	-
	0.0%

	HIS
	4.07±0.68
	4.3%
	3.80±0.61
	11.0%

	PHE
	4.02±0.60
	27.3%
	3.83±0.55
	39.3%

	TYR
	4.14±0.55
	57.1%
	4.19±0.54
	49.7%
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