S1 Table: HMPV proteins and their accession number 
	HMPV Proteome
	Accession number

	RNA-directed RNA polymerase
	Q6WB93

	Protein M2-1
	[bookmark: _Hlk196828687]Q6WB97

	Protein M2-2
	[bookmark: _Hlk196828706]Q6WB96

	Major surface glycoprotein
	[bookmark: _Hlk196828722]Q6WB94

	Fusion glycoprotein
	[bookmark: _Hlk196828801]Q6WB98

	Phosphoprotein
	[bookmark: _Hlk196828824]Q8B9Q8

	Small hydrophobic protein
	[bookmark: _Hlk196828842]Q6WB95

	Matrix protein
	[bookmark: _Hlk196828858]Q6WB99

	Nucleoprotein
	[bookmark: _Hlk196828882]Q6WBA1



S2 Table: Antigenicity score and BLASTP results of HMPV proteins 
	Viral Protein 
	Antigenicity score 
	Similarity 

	RNA-directed RNA Polymerase 
	0.4770
	Similarity 

	Protein M2-1
	0.4100
	Similarity 

	Protein M2-2  
	0.3630
	Similarity 

	Surface Glycoprotein 
	0.6473
	No Similarity 

	Fusion glycoprotein 
	0.4791
	Similarity 

	Phosphoprotein 
	0.5451
	No similarity 

	Small Hydrophobic Protein 
	0.3781
	Similarity 

	Matrix Protein 
	0.4105
	Similarity 

	Nucleoprotein 
	0.5286
	No similarity 











 S3 Table: Physicochemical properties of the selected antigens

	Properties 
	GP
	PP
	NP

	Number of amino acids 
	219
	294
	394


	Molecular weight 
	23668.03
	32747.98
	43537.62

	Pi
	9.67
	4.81
	6.68

	Number of negatively charged residues 
	18
	61
	44

	Number of positively charged residues 
	24
	44
	43

	Formula 
	C990H1638N306O355S5
	C1417H2341N381O484S9
	C1926H3092N526O596S12

	Extinction coefficient 
	2980
	8480
	36455

	Half life 
	30 hrs. (in mammals 
>20 hrs. (in yeast)
> 10 hrs. (in E.coli)
	30 hrs. (in mammals 
>20 hrs. (in yeast)
> 10 hrs. (in E.coli)
	30 hrs. (in mammals 
>20 hrs. (in yeast)
> 10 hrs. (in E.coli)

	Instability index 
	57.19
	51.27
	46.61

	Aliphatic index 
	56.62
	79.05
	94.31

	Grand Average of Hydropathicity (GRAVY)
	-0.855

	-0.749

	-0.219












S4 Table: MHC-I, MHC-II and linear B cell epitopes from HMPV Nucleoprotein
	MHC-I epitopes

	Allele
	peptide
	antigenicity 
	allergenecity
	toxicity 
	immunogenicity 
	conservation

	HLA-A*02:06
	LQMLDIHGV
	1.0153
	non-allergen
	non-toxic 
	0.12582
	55%

	HLA-A*33:01
	ETTVRRANR
	0.662
	non-allergen
	non-toxic 
	0.1825
	50%

	HLA-A*30:02
	SGLGIIGMY
	1.1561
	non-allergen
	non-toxic 
	0.21138
	50%

	HLA-A*26:01
	EVQVVLTRTY
	0.6326
	non-allergen
	non-toxic 
	0.13624
	50%

	HLA-B*08:01
	VVLTRTYSL
	0.889
	non-allergen
	non-toxic 
	0.02262
	50%

	HLA-A*11:01
	CVGALIFTK
	0.6585
	non-allergen
	non-toxic 
	0.28633
	50%

	HLA-B*15:01
	VQVVLTRTY
	0.5545
	non-allergen
	non-toxic 
	0.14704
	50%

	MHC-II epitopes 

	HLA-DRB1*13:02
	RWGVIARSSNNIMLG
	1.1972
	allergen 
	
	
	

	HLA-DRB1*13:02
	LRWGVIARSSNNIML
	1.1253
	allergen 
	
	
	

	HLA-DRB1*13:02
	WGVIARSSNNIMLGH
	1.0496
	allergen 
	
	
	



	Linear B-cell epitopes

	Peptides
	Antigenicity 
	Allergenicity 
	Conservation 

	GRVPNTELFSAAESYAKSLKESNKIN
	0.2264
	 --
	 

	LQGIHLSDLSYKHAILKESQYTIKRDVGTT
	0.6138
	non-allergen
	14%

	EEIDKEARKTMATLLKESSGNIPQNQRPSA
	0.1024
	 --
	 

	ARSSNNIMLGHVSVQAELKQVTE
	0.9559
	non-allergen
	14.29%

	SSSTGSK
	0.8117
	non-allergen
	14.29%

	RNSGSEVQVVLTRTYSQMLDIHGVEKS
	0.3449
	 --
	 

	KRYPRM
	0.5054
	Allergen
	 

	GNASGLGIIGMY
	0.6944
	non-allergen
	14.29%

	LYAKHADY
	1.6032
	Allergen
	 





S5 Table: Physical properties of the vaccine construct 
	Antigenicity 
	Allergenicity
	Toxicity 
	Conservation 

	0.6644
	Non-allergic
	Non-toxic
	100%



 S6 Table: Physicochemical properties of the MEBV
	Number of amino acids 
	296

	Molecular weight 
	32385.86

	Pi
	8.72

	Number of negatively charged residues 
	34

	Number of positively charged residues 
	39

	Formula 
	C1427H2299N393O446S9

	Extinction coefficient 
	28685

	Half life 
	30 hrs. (in mammals 
>20 hrs. (in yeast)
> 10 hrs. (in E.coli) 

	Instability index 
	45.35

	Aliphatic index 
	87.30

	Grand Average of Hydropathicity (GRAVY)
	-0.275



S7 Table: Linear B-cell epitopes of the HMPV vaccine construct predicted by ABCPred
	Rank
	Sequence
	Start position
	Score

	1
	KKKASTISTDNPDINP
	227
	0.92

	2
	ESSILTFEERAAYRTL
	162
	0.91

	3
	DNEEEDAESSIKKAGP
	271
	0.90

	4
	SLSIEARAAYSSILTF
	189
	0.89

	5
	YVENIRAIDMAAYTTL
	99
	0.87

	6
	IYLIIAAYVENIRAID
	92
	0.86

	6
	EEQIGKCSTRGRKCCR
	27
	0.86

	6
	SSTTTQNHEETGSANP
	248
	0.86

	7
	VHTRAAYSPPRATTKA
	68
	0.85

	7
	YSSILTFEERGPGPGV
	198
	0.85

	8
	YCRVRGGRCAVLSCLP
	10
	0.83

	9
	IRAIDMLKARVKKKAS
	216
	0.82

	10
	AVLSCLPKEEQIGKCS
	19
	0.81

	11
	AAYKTKPTVHTRAAYS
	60
	0.80

	12
	YGESEEEEELAAYESS
	149
	0.79

	13
	CSTRGRKCCRRKKEAA
	33
	0.78

	14
	EERGPGPGVENIRAID
	205
	0.77

	15
	TKAIAAYIALNIYLII
	81
	0.74

	16
	YFPEGKDILFMAAYGE
	136
	0.73

	17
	EETGSANPKKLDLLSD
	256
	0.72

	18
	YSPPRATTKAIAAYIA
	74
	0.71

	18
	EERAAYRTLNIATAGA
	169
	0.71

	19
	ESSIKKAGPTAARDGI
	278
	0.69

	20
	IYLIAAYFPEGKDILF
	130
	0.67

	21
	DNPDINPNSQKKSSTT
	236
	0.66

	22
	KKEAAAKIYLIINYTI
	44
	0.65

	23
	AIDMAAYTTLSIALNI
	105
	0.64

	24
	TLSIALNIYAAYSIAL
	113
	0.57

	25
	AYSIALNIYLIAAYFP
	123
	0.55


 

S8 Table: Disulphide bonds of the HMPV MEBV construct predicted by Disulphide by design v2.0
	Res1 Chain
	Res1 Seq #
	Res1 AA
	Res2 Chain
	Res2 Seq #
	Res2 AA
	Chi3
	Energy
	Sum B-Factors

	A
	1
	GLY
	A
	4
	ASN
	74.25
	1.76
	0

	A
	11
	CYS
	A
	40
	CYS
	102.43
	1.25
	0

	A
	16
	GLY
	A
	40
	CYS
	-97.95
	6.15
	0

	A
	23
	CYS
	A
	27
	GLU
	99.01
	3.58
	0

	A
	27
	GLU
	A
	41
	CYS
	-88.22
	5.16
	0

	A
	33
	CYS
	A
	38
	ARG
	-92.78
	4.35
	0

	A
	47
	ALA
	A
	102
	ASN
	-110.18
	5.33
	0

	A
	58
	THR
	A
	91
	ASN
	-82.15
	6.4
	0

	A
	147
	ALA
	A
	159
	ALA
	-78.06
	4.91
	0

	A
	221
	MET
	A
	296
	ALA
	92.58
	2.06
	0

	A
	226
	VAL
	A
	273
	GLU
	-114.78
	2.89
	0









S1 Figure:  Computational structure prediction of the surface glycoprotein,[image: ]
S2 Figure: the 3D structure prediction of the epitopes predicted by PepFold. 
[image: ]
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