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	Supplementary Table 1-4: Details of retrieved DENV E protein sequences of DENV-1, DENV-2, DENV-3 and DENV-4 respectively


	Supplementary Table 1


	Organism
	Protein
	Strain
	Accession Number
	Length
	Date of Creation
	Country
	Continent

	Dengue virus 1
	Envelope Protein
	ARC-40-12
	A0A0A7AMR1
	495
	04-03-15
	Puerto Rico
	North America

	Dengue virus 1
	Envelope Protein
	ARC-69-13
	A0A0A7ANI9
	495
	04-03-15
	Puerto Rico
	North America

	Dengue virus 1
	Envelope Protein
	ARC-89-13
	A0A0D4D8J0
	495
	27-05-15
	Puerto Rico
	North America

	Dengue virus 1
	Envelope Protein
	NIV_06770_Kerala_2013
	A0A172LQB0
	495
	07-09-16
	Kerala
	Asia

	Dengue virus 1
	Envelope Protein
	NIV_3593_Tamil Nadu_2012
	A0A172LRD8
	495
	07-09-16
	Tamil Nadu
	Asia

	Dengue virus 1
	Envelope Protein
	D1/Hu/Malaysia/NIID40/2004
	A0A1L7LR13
	495
	15-03-17
	Malaysia
	Asia

	Dengue virus 1
	Envelope Protein
	D1/Hu/Indonesia/NIID06/2011
	A0A1N7TRE7
	495
	15-03-17
	Indonesia
	Asia

	Dengue virus 1
	Envelope Protein
	AP/12225/2015
	A0A1P8L5U3
	495
	12-04-17
	India
	Asia

	Dengue virus 1
	Envelope Protein
	AP/12243/2015
	A0A1P8L5X1
	495
	12-04-17
	India
	Asia

	Dengue virus 1
	Envelope Protein
	2/D1/Del/2012/Env
	A0A2P1BUS1
	495
	23-05-18
	Delhi
	Asia

	Dengue virus 1
	Envelope Protein
	5/D1/Del/2013/Env
	A0A2P1BUT9
	495
	23-05-18
	Delhi
	Asia

	Dengue virus 1
	Envelope Protein
	P1003/China/GD/GZ/2014
	A0A345UEN3
	495
	07-11-18
	China
	Asia

	Dengue virus 1
	Envelope Protein
	DenKor-01
	B3SQL3
	495
	02-09-08
	Korea
	Asia

	Dengue virus 1
	Envelope Protein
	DenKor-09
	D3U0G4
	495
	20-04-10
	Korea
	Asia

	Dengue virus 1
	Envelope Protein
	GZ63
	M1KWF7
	495
	01-05-13
	China
	Asia

	Dengue virus 1
	Envelope Protein
	D1/Hu/Cambodia/NRTqs/2013
	A0A0A1GN25
	495
	04-02-15
	Cambodia
	Asia

	Dengue virus 1
	Envelope Protein
	1049_2011/BR/RJ/2011
	V9Q3W2
	495
	19-03-14
	Brazil
	South America

	Dengue virus 1
	Envelope Protein
	2543-63
	Q8BE40
	495
	01-03-03
	Venezuela
	South America

	Dengue virus 1
	Envelope Protein
	115614
	A0A1Z1RF36
	495
	27-09-17
	Argentina
	South America

	Dengue virus 1
	Envelope Protein
	Fiji 2012c
	J9WMM0
	495
	28-11-12
	Fiji
	Australia

	
	
	
	
	
	
	
	

	Supplementary Table 2


	Organism
	Protein 
	Strain
	Accession Number
	Length
	Date of Creation
	Country
	Continent

	Dengue virus 2
	Envelope Protein
	SG
	A0A0G3VMF3
	495
	16-09-15
	Singapore
	Asia

	Dengue virus 2
	Envelope Protein
	SG
	A0A0G3VNI0
	495
	16-09-15
	Singapore
	Asia

	Dengue virus 2
	Envelope Protein
	18/D2/Del/2013
	A0A1B1CWW2
	283
	02-11-16
	Delhi
	Asia

	Dengue virus 2
	Envelope Protein
	21/D2/Del/2013
	A0A1B1CWX0
	283
	02-11-16
	Delhi
	Asia

	Dengue virus 2
	Envelope Protein
	450024_HUILA_CO_2015
	A0A220QRK8
	495
	25-10-17
	Colombia
	South America

	Dengue virus 2
	Envelope Protein
	457058_ARAUCA_CO_2016
	A0A220QRL4
	495
	25-10-17
	Colombia
	South America

	Dengue virus 2
	Envelope Protein
	OBS7584/PER/99
	M4HN40
	495
	29-05-13
	Peru
	South America

	Dengue virus 2
	Envelope Protein
	OBS9638/PER/00
	M4HNA3
	495
	29-05-13
	Peru
	South America

	Dengue virus 2
	Envelope Protein
	FPU0574/PER/12
	R4NEK3
	495
	24-07-13
	Peru
	South America

	Dengue virus 2
	Envelope Protein
	FPI3922/PER/12
	R4NG93
	495
	24-07-13
	Peru
	South America

	Dengue virus 2
	Envelope Protein
	GMI249767
	A0A291PZZ0
	495
	20-12-17
	Panama
	North America

	Dengue virus 2
	Envelope Protein
	249595
	A0A291Q003
	495
	20-12-17
	Panama
	North America

	
	
	
	
	
	
	
	

	
Supplementary Table 3


	Organism
	Protein
	Strain
	Accession Number
	Length
	Date of Creation
	Country
	Continent

	Dengue virus 3
	Envelope Protein
	SG
	A0A0G3VLM6
	493
	16-09-15
	Singapore
	Asia

	Dengue virus 3
	Envelope Protein
	SG
	A0A0G3VNN6
	493
	16-09-15
	Singapore
	Asia

	Dengue virus 3
	Envelope Protein
	D3-046
	A0A0N7H514
	493
	20-01-16
	China
	Asia

	Dengue virus 3
	Envelope Protein
	D3-168
	A0A0N9XT50
	493
	20-01-16
	China
	Asia

	Dengue virus 3
	Envelope Protein
	D3/Hu/Cote d’Ivoire/NIID48/2008
	B3Y6D9
	493
	23-09-08
	Japan
	Asia

	


Supplementary Table 4


	Organism 
	Protein 
	Strain
	Accession Number
	Length
	Date of Creation
	Country
	Continent

	Dengue virus 4
	Envelope protein
	D4/Hu/Cambodia/NRTqs/2013
	A0A0A1GKW8
	495
	04-02-15
	Cambodia
	Asia

	Dengue virus 4
	Envelope protein
	SG
	A0A0G3VMG0
	495
	16-09-15
	Singapore
	Asia

	Dengue virus 4
	Envelope protein
	DEN4/Shimoga/MCVR1663AD/2017
	A0A3R5W1A1
	478
	10-04-19
	Shimoga
	Asia

	Dengue virus 4
	Envelope protein
	DEN4/Krishnagiri/MCVR3640AC/2017
	A0A451FP08
	478
	08-05-19
	Krishnagiri
	Asia

	Dengue virus 4
	Envelope protein
	ARC-75-12
	A0A0A7AMS2
	495
	04-03-15
	Puerto Rico
	North America

	Dengue virus 4
	Envelope protein
	ARC-78-12
	A0A0A7ANJ4
	495
	04-03-15
	Puerto Rico
	North America

	Dengue virus 4
	Envelope protein
	ARC-89-13
	A0A0D4D8J0
	495
	27-05-15
	Puerto Rico
	North America

	Dengue virus 4
	Envelope protein
	ARC-90-13
	A0A0D4D9E3
	495
	27-05-15
	Puerto Rico
	North America

	
	
	
	
	
	
	
	








	
Supplementary Table 5: SWISS-MODEL structural details of DENV


	Range
	Accession number
	Sequence
	Template
	MolProbity score
	Ramachandran plot favored score

	45-65
	A0A0D4D8J0
	VTTMAQGKPTLDFELTKTTAKEVALLRTYCIEASI
	7a3r.1.A
	0.5
	100%

	45-65
	A0A291PZZ0
	VTTMAKNKPTLDFELIKTETKQPATLRKYCIEAKL
	7a3r.1.A
	0.5
	100%

	45-65
	A0A0G3VLM6
	VTTMAKNKPTLDIELQKTEATQLATLRKLCIEGKI
	7a3r.1.A
	0.5
	100%

	45-65
	M1KWF7
	VTTMAKGKPTLDIELLKTEVTNPAILRKLCIEAKI
	7a3r.1.A
	0.5
	100%

	45-65
	A0A0G3VMF3
	VTTMAKNKPTLDFELIKTEAKHPATLRKYCIEAKL
	7a3r.1.A
	0.5
	100%

	45-65
	A0A172LRD8
	VTTMAKDKPTLDIELLKTEVTNPAVLRILCIEAKI
	7a3r.1.A
	0.5
	100%

	110-140
	A0A1N7TRE7
	KGSLITCAKFKCVTKLEGKIVQYENLKYSVI
	7a3p.1.A
	0.5
	100%

	110-140
	M4HN40
	KGGIVTCAMFTCKKNMEGKIVQPENLEYTVV
	4utc.2.A
	0.5
	100%

	110-140
	A0A0G3VMG0
	KGGVVTCAKFLCSGKITGNLVQTENLEYTVV
	7a3p.1.A
	0.5
	100%

	110-140
	D3U0G4
	KGSLLTCAKFKCVTKLEGKIVQYENLKYSVI
	7a3p.1.A
	0.5
	100%

	110-140
	A0A0G3VNN6
	KGSLVTCAKFQCLEQIEGKVVQYENLKYTVI
	7a3p.1.A
	0.5
	100%

	110-140
	A0A0A1GKW8
	KGGVVTCAKFSCLGKITGNLVQIENLEYTVV
	7a3p.1.A
	0.5
	100%

	110-140
	A0A0G3VLM6
	KGSLVTCAKFQCLEPIEGKVVQYENLKYTVI
	7a3p.1.A
	0.72
	96.55%

	110-140
	A0A0N7H514
	KGSLVTCAKFQCLESIEGKVVQHENLKYTVT
	7a3p.1.A
	0.5
	100%

	110-140
	A0A3R5W1A1
	KGGVVTCAKFSCSGKITGNLVQVENLEYTVV
	7a3p.1.A
	0.5
	100%

	110-140
	A0A220QRL4
	KGGIVTCAMFTCKKNMEGKVVQPENLEYTIV
	4utc.2.A
	0.5
	100%

	190-225
	A0A1B1CWW2
	GLDFNEMVLLQMENKAWLVHRQWFLDLPLPWLPGAD
	7a3s.1.A
	1.1
	96.97%

	190-225
	A0A3R5W1A1
	GIDFNEMILMTMEKKTWLVHKQWFLDLPLPWTAGAD
	7a3s.1.A
	1.1
	96.97%

	190-225
	J9WMM0
	GLDFNEMVLLTMKEKSWLVHKQWFLDLPLPWTTGAS
	7a3s.1.A
	1.08
	97.06%

	190-225
	A0A0A1GKW8
	GIDFNEMILMKMKTKTWLVHKQWFLDLPLPWTTGAD
	7a3s.1.A
	1.1
	96.97%

	190-225
	A0A0G3VNN6
	GLDFNEMILLTMKNKAWMVHRQWFFDLPLPWASGAT
	7a3s.1.A
	0.67
	97.06%

	190-225
	A0A0D4D8J0
	GIDFNEMILMKMKKKTWLVHKQWFLDLPLPWTAGAD
	7a3s.1.A
	1.09
	96.97%

	255-290
	A0A0D4D8J0
	SQEGAMHSALAGATEVDSGDGNHMFAGHLKCKVRME
	7a3p.1.A
	0.67
	97.06%

	255-290
	A0A172LQBO
	SQEGAMHTALTGATALQTFGTTTIFAGHLNIRLKMD
	7a3p.1.A
	1.12
	97.06%

	255-290
	A0A0D4D89E3
	SQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLKMD
	7a3p.1.A
	0.5
	100%

	255-290
	A0A0G3VMF3
	SQEGAMHTALTGATEIQMSSGNLLFTGHLKCRLRMD
	7a3p.1.A
	0.95
	100%

	255-290
	A0A0G3VLM6
	SQEGAMHTALTGATEIQNSGGTSIFAGHLKCRLKMD
	7a3p.1.A
	0.67
	97.06%

	255-290
	D3U0G4
	SQEGAMHTALTGATEIQTSGATTIFAGHLKCRLKMD
	7a3p.1.A
	0.5
	100%

	300-345
	A0A0D4D8J0
	TMCSGKFSIDKEMAETQHGTTVVKVKYEGAGAPCKVPIEIRDVNKE
	3vtt.1.A
	0.58
	97.62%

	300-345
	A0A1N7TRE7
	VMCTGPFKLEKEVAETQHGTVLVQVKYEGTDAPCKIPFSSQDEKGV
	3vtt.1.A
	0.82
	95.35%

	300-345
	A0A172LQB0
	VMCTGSFKLEKEVAETQHGTILVQIKYEGTDAPCKIPFSTQDEKGV
	3vtt.1.A
	0.57
	97.67%

	300-345
	D3U0G4
	VMCTGSFKLEKEVAETQHGTVLVQIKYEGTDAPCKIPFLTQDEKGV
	3vtt.1.A
	0.57
	97.67%

	300-345
	Q8BE40
	VMCTGSFKLEKEVAETQHGTVLVQVKYEGTDAPCKIPFSTQDEKGA
	3vtt.1.A
	0.57
	97.67%

	300-345
	A0A0G3VMF3
	SMCTGKFKVVKEIAETQHGTIVIRVQYEGDGSPCKIPFEIMDLEKR
	4Al8.1.A
	0.87
	97.67%

	300-345
	A0A1B1CWW2
	SMCTGKFKVVKEIAETQHGTIVVRVQYEGDGSPCKIPFEIMDLEKR
	4Al8.1.A
	0.87
	97.67%

	300-345
	A0A220QRL4
	SMCTGKFKIVKEIAETQHGTIVIRIQYEGDGSPCKIPFEITDLEKR
	3irc.1.A
	0.5
	100%

	300-345
	A0A220QRK8
	SMCTGKFKIVKEIAETQHGTIVIRVQYEGDGFPCKIPFEITDLEKR
	3irc.1.A
	0.5
	100%

	300-345
	A0A0G3VLM6
	AMCTNTFVLKKEVSETQHGTILIKVEYKGEDAPCKIPFSTEDGQGK
	4Al8.1.A
	0.57
	97.67%

	300-345
	A0A0N7H514
	AMCLNTFVLKKEVSETQHGTILIKVEYKGEDAPCKIPFSTEDGQGK
	4Al8.1.A
	0.57
	97.67%

	300-345
	A0A0D4D9E3
	VMCTGSFKLEKEMAETQHGTVLVQVKYEGTDAPCKIPFSTQDEKGV
	3vtt.1.A
	0.57
	97.67%

	346-390
	A0A0D4D8J0
	KVIGRVISSIPLAENTNSVTNIELEPPFGDSYIVIGVGNSALTLH
	4Al8.1.A
	0.57
	97.67%

	346-390
	J9WMM0
	TQNGRLVTTNPIVTDKERPVNIEAEPPFGESYIVVGAGEKALKLS
	4Al8.1.A
	0.5
	100%

	346-390
	B3SQL3
	TQNGRLITANPIATDKEKPVNIETEPPFGESYIVIGAGEKALKLS
	4Al8.1.A
	0.5
	100%

	346-390
	M1KWF7
	TQNGRLITANPIVTDKEKPVNIEAEPPFGESYIVIGAGEKTLKLS
	4Al8.1.A
	0.5
	100%

	346-390
	R4NEK3
	HVLGRLITVNPVVTEKDSPVNIEAEPPFGDSYIIVGVEPGQLKLN
	4Al8.1.A
	0.82
	95.35%

	346-390
	A0A220QRL4
	HVLGRLITVNPIVIEKDSPVNIEAEPPFGDSYIIIGVEPGQLKLN
	4Al8.1.A
	0.82
	95.35%

	346-390
	A0A220QRK8
	HVLGRLITVNPIVTGKDSPVNIEAEPPFGDSYIIIGVEPGQLKLN
	4Al8.1.A
	0.82
	95.35%

	346-390
	M4HN40
	HVLGRLITVNPIVTEKDSPVNIEAEPPFGDSYIIIGVEPGQLKLD
	4Al8.1.A
	0.82
	95.35%

	346-390
	A0A0G3VMF3
	HVLGRLITVNPIVTEKDSPVNIEAEPPFGDSYIIIGVEPGQLKLS
	4Al8.1.A
	0.82
	95.35%

	346-390
	A0A0G3VLM6
	AHNGRLITANPVVTKKEEPVNIEAEPPFGESNIVIGIGDNALKIN
	4Al8.1.A
	0.5
	100%

	346-390
	A0A0N7H514
	AHNGRLITANPVVTKKEEPVNIEAEPPFGESNIVIGIGDKALKIN
	4Al8.1.A
	0.57
	97.67%

	346-390
	A0A0D4D9E3
	TQNGRLITANPIVTDKEKPVNIETEPPFGESYIVVGAGEKALKLS
	4Al8.1.A
	0.5
	100%

	346-390
	A0A3R5W1A1
	KVVGRIISSTPFAENTNSVTSIELEPPFGDSYIVIGVGDSALTLH
	4Al8.1.A
	0.57
	97.67%







Supplementary Table 6-11: RMSD value of strains of six specified amino acid ranges of DENV
Supplementary Table 6: RMSD value of strains of 45-65 range
	 
	A0A0D4D8J0
	A0A291PZZ0
	A0A0G3VLM6
	M1KWF7
	A0A0G3VMF3
	A0A172LRD8

	A0A0D4D8J0
	0
	0.032
	0.036
	0.053
	0.032
	0.043

	A0A291PZZ0
	0.032
	0
	0.025
	0.046
	0.005
	0.04

	A0A0G3VLM6
	0.036
	0.025
	0
	0.038
	0.026
	0.024

	M1KWF7
	0.053
	0.046
	0.038
	0
	0.046
	0.03

	A0A0G3VMF3
	0.032
	0.005
	0.026
	0.046
	0
	0.038

	A0A172LRD8
	0.043
	0.04
	0.024
	0.03
	0.038
	0



Supplementary Table 7: RMSD value of strains of 110-140 range
	 
	A0A1N7TRE7
	M4HN40
	A0A0G3VMG0
	D3U0G4
	A0A0G3VNN6
	A0A0A1GKW8
	A0A0G3VLM6
	A0A0N7H514
	A0A3R5W1A1
	A0A220QRL4

	A0A1N7TRE7
	0
	1.432
	0.045
	0.002
	0.031
	0.043
	0.039
	0.035
	0.043
	1.429

	M4HN40
	1.432
	0
	1.418
	1.433
	1.428
	1.415
	1.429
	1.366
	1.418
	0.003

	A0A0G3VMG0
	0.045
	1.418
	0
	0.045
	0.038
	0.007
	0.04
	0.028
	0.009
	1.423

	D3U0G4
	0.002
	1.433
	0.045
	0
	0.03
	0.043
	0.031
	0.035
	0.043
	1.43

	A0A0G3VNN6
	0.031
	1.428
	0.038
	0.03
	0
	0.038
	0.01
	0.014
	0.037
	1.418

	A0A0A1GKW8
	0.043
	1.415
	0.007
	0.043
	0.038
	0
	0.045
	0.026
	0.004
	1.419

	A0A0G3VLM6
	0.039
	1.429
	0.04
	0.031
	0.01
	0.045
	0
	0.013
	0.041
	1.42

	A0A0N7H514
	0.035
	1.366
	0.028
	0.035
	0.014
	0.026
	0.013
	0
	0.029
	1.326

	A0A3R5W1A1
	0.043
	1.418
	0.009
	0.043
	0.037
	0.004
	0.041
	0.029
	0
	1.422

	A0A220QRL4
	1.429
	0.003
	1.423
	1.43
	1.418
	1.419
	1.42
	1.326
	1.422
	0



Supplementary Table 8: RMSD value of strains of 190-225 range
	 
	A0A1B1CWW2
	A0A3R5W1A1
	J9WMM0
	A0A0A1GKW8
	A0A0G3VNN6
	A0A0D4D8J0

	A0A1B1CWW2
	0
	0.024
	0.022
	0.029
	0.031
	0.033

	A0A3R5W1A1
	0.024
	0
	0.031
	0.009
	0.033
	0.007

	J9WMM0
	0.022
	0.031
	0
	0.03
	0.025
	0.029

	A0A0A1GKW8
	0.029
	0.009
	0.03
	0
	0.036
	0.002

	A0A0G3VNN6
	0.031
	0.033
	0.025
	0.036
	0
	0.034

	A0A0D4D8J0
	0.033
	0.007
	0.029
	0.002
	0.034
	0



Supplementary Table 9: RMSD value of strains of 255-290 range
	 
	A0A0D4D8J0
	A0A172LQB0
	A0A0D4D9E3
	A0A0G3VMF3
	A0A0G3VLM6
	D3U0G4

	A0A0D4D8J0
	0
	0.154
	0.148
	0.134
	0.167
	0.124

	A0A172LQB0
	0.154
	0
	0.05
	0.178
	0.228
	0.22

	A0A0D4D9E3
	0.148
	0.05
	0
	0.149
	0.027
	0.042

	A0A0G3VMF3
	0.134
	0.178
	0.149
	0
	0.218
	0.113

	A0A0G3VLM6
	0.167
	0.228
	0.027
	0.218
	0
	0.036

	D3U0G4
	0.124
	0.22
	0.042
	0.113
	0.036
	0



Supplementary Table 10: RMSD value of strains of 300-345 range
	
	A0A0D4D8J0
	A0A1N7TRE7
	A0A172LQB0
	D3U0G4
	Q8BE40
	A0A0G3VMF3
	A0A1B1CWW2
	A0A220QRL4
	A0A220QRK8
	A0A0G3VLM6
	A0A0N7H514
	A0A0D4D9E3

	A0A0D4D8J0
	0
	0.05
	0.052
	0.053
	0.048
	1.175
	1.17
	0.554
	0.548
	1.102
	1.103
	0.045

	A0A1N7TRE7
	0.05
	0
	0.027
	0.023
	0.013
	1.134
	1.128
	0.534
	0.541
	1.214
	1.21
	0.23

	A0A172LQB0
	0.052
	0.027
	0
	0.009
	0.013
	1.146
	1.14
	0.547
	0.546
	1.232
	1.228
	0.014

	D3U0G4
	0.053
	0.023
	0.009
	0
	0.013
	1.168
	1.153
	0.771
	0.812
	1.231
	1.226
	0.018

	Q8BE40
	0.048
	0.013
	0.013
	0.013
	0
	1.13
	1.133
	0.547
	0.546
	1.212
	1.207
	0.007

	A0A0G3VMF3
	1.175
	1.134
	1.146
	1.168
	1.13
	0
	0.001
	1.189
	1.172
	0.065
	0.064
	1.114

	A0A1B1CWW2
	1.17
	1.128
	1.14
	1.153
	1.133
	0.001
	0
	1.203
	1.179
	0.066
	0.064
	1.107

	A0A220QRL4
	0.554
	0.534
	0.547
	0.771
	0.547
	1.189
	1.203
	0
	0.011
	1.022
	1.035
	0.542

	A0A220QRK8
	0.548
	0.541
	0.546
	0.812
	0.546
	1.172
	1.179
	0.011
	0
	1
	0.999
	0.536

	A0A0G3VLM6
	1.102
	1.214
	1.232
	1.231
	1.212
	0.065
	0.066
	1.022
	1
	0
	0.005
	1.215

	A0A0N7H514
	1.103
	1.21
	1.228
	1.226
	1.207
	0.064
	0.064
	1.035
	0.999
	0.005
	0
	1.21

	A0A0D4D9E3
	0.045
	0.23
	0.014
	0.018
	0.007
	1.114
	1.107
	0.542
	0.536
	1.215
	1.21
	0





Supplementary Table 11: RMSD value of strains of 346-390 range

	
	A0A0D4D8J0
	J9WMM0
	B3SQL3
	M1KWF7
	R4NEK3
	A0A220QRL4
	A0A220QRK8
	M4HN40
	A0A0G3VMF3
	A0A0G3VLM6
	A0A0N7H514
	A0A0D4D9E3
	A0A3R5W1A1

	A0A0D4D8J0
	0
	0.047
	0.043
	0.048
	0.043
	0.046
	0.042
	0.049
	0.045
	0.045
	0.053
	0.043
	0.014

	J9WMM0
	0.047
	0
	0.021
	0.02
	0.036
	0.036
	0.036
	0.036
	0.032
	0.038
	0.038
	0.018
	0.043

	B3SQL3
	0.043
	0.021
	0
	0.01
	0.042
	0.04
	0.038
	0.04
	0.038
	0.039
	0.032
	0.004
	0.044

	M1KWF7
	0.048
	0.02
	0.01
	0
	0.041
	0.04
	0.039
	0.039
	0.038
	0.041
	0.039
	0.014
	0.049

	R4NEK3
	0.043
	0.036
	0.042
	0.041
	0
	0.01
	0.01
	0.01
	0.009
	0.036
	0.05
	0.038
	0.043

	A0A220QRL4
	0.046
	0.036
	0.04
	0.04
	0.01
	0
	0.005
	0.012
	0.011
	0.035
	0.048
	0.038
	0.045

	A0A220QRK8
	0.042
	0.036
	0.038
	0.039
	0.01
	0.005
	0
	0.009
	0.005
	0.035
	0.049
	0.037
	0.042

	M4HN40
	0.049
	0.036
	0.04
	0.039
	0.01
	0.012
	0.009
	0
	0.005
	0.038
	0.051
	0.037
	0.048

	A0A0G3VMF3
	0.045
	0.032
	0.038
	0.038
	0.009
	0.011
	0.005
	0.005
	0
	0.037
	0.048
	0.036
	0.044

	A0A0G3VLM6
	0.045
	0.038
	0.039
	0.041
	0.036
	0.035
	0.035
	0.038
	0.037
	0
	0.025
	0.037
	0.043

	A0A0N7H514
	0.053
	0.038
	0.032
	0.039
	0.05
	0.048
	0.049
	0.051
	0.048
	0.025
	0
	0.032
	0.054

	A0A0D4D9E3
	0.043
	0.018
	0.004
	0.014
	0.038
	0.038
	0.037
	0.037
	0.036
	0.037
	0.032
	0
	0.044

	A0A3R5W1A1
	0.014
	0.043
	0.044
	0.049
	0.043
	0.045
	0.042
	0.048
	0.044
	0.043
	0.054
	0.044
	0








Supplementary Table 12: Physico-chemical property details of Dengue peptides of different serotypes 
	Strain with amino acid
range
	No. of 
amino acids
	MW
	Theoretical 
pI
	Estimated half-life 
(In vitro)
	Instability index 
	Aliphatic index
	GRAVY

	M1KWF7 
(45-65)
	21
	2366.93
	9.2
	
5.5 hours

	42.43
	153.33
	0.443

	A0A0D4D8J0
(45-65)
	21
	2324.76
	8.18
	5.5 hours
	39.62
	120.95
	0.395

	M4HN40 
(110-140)
	31
	3432.09
	8.01
	30 Hours
	3.57
	78.39
	0.006

	A0A0N7H514
(110-140)
	31
	3454.02
	8.02
	30 Hours
	14.67
	90.97
	-0.106

	A0A1B1CWW2
(190-225)
	36
	4294.01
	4.43
	30 Hours
	46
	108.33
	0.011

	A0A3R5W1A1
(190-225)
	36
	4277.04
	4.83
	30 Hours
	23.24
	89.44
	-0.031

	A0A0D4D8J0
(190-225)
	36
	4303.17
	8.39
	30 Hours
	33.09
	89.44
	-0.131

	A0A0D4D9E3
(255-290)
	36
	3807.33
	6.67
	1.9 hours
	39.84
	65.28
	-0.211

	A0A0D4D8J0
(300-345)
	46
	5026.79
	6.45
	7.2 hours 
	18.38
	63.48
	-0.47

	A0A220QRL4
(300-345)
	46
	5211.05
	6.51
	1.9 hours
	19.82
	82.61
	-0.341

	A0A0G3VMF3
(300-345)
	46
	5213.09
	6.51
	1.9 hours
	21.67
	78.26
	-0.298

	A0A1B1CWW2
(300-345)
	46
	5084.85
	5.67
	4.4 hours
	23.4
	74.13
	-0.402

	R4NEK3
(346-390)
	45
	4855.57
	4.64
	3.5 hours 
	67.52
	116.67
	0.062

	A0A220QRL4
(346-390)
	45
	4895.67
	4.64
	3.5 hours 
	72.5
	129.78
	0.191

	J9WMM0
(346-390)
	45
	4839.48
	5.1
	7.2 hours 
	25.66
	90.89
	-0.34




Supplementary Table 13: T cell (MHC-I) epitopes of finally selected six DENV strains of different serotypes 

	T cell (MHC-I) epitopes within specific amino acid range 
	Strain name and sequences

	45-65
	>A0A0D4D8J0

LTKTTAKEV
           TAKEVALLR
                     VALLRTYCI
                                RTYCIEASI

Full length: VTTMAQGKPTLDFELTKTTAKEVALLRTYCIEASI


	110-140
	>A0A0N7H514

KGSLVTCAKF
           VTCAKFQCL
                                 LESIEGKVV
                                    ESIEGKVVQH
                                                     VQHENLKYTV

Full length: KGSLVTCAKFQCLESIEGKVVQHENLKYTVT


	190-225
	>A0A0D4D8J0

KMKKKTWLV
               TWLVHKQWF
                                   WFLDLPLPW
                                       FLDLPLPWTA

Full length: GIDFNEMILMKMKKKTWLVHKQWFLDLPLPWTAGAD




	255-290
	>A0A0D4D9E3

SQEGAMHTAL
                    TALTGATEI
                                        IQTSGTTTIF
                                                        TIFAGHLKCR
                                                              AGHLKCRLK

Full length: SQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLKMD



	300-345
	>A0A0D4D8J0

MAETQHGTTV
                 GTTVVKVKY
                              KVKYEGAGA
                                         EGAGAPCKV
                                                              VPIEIRDVNK

Full length: TMCSGKFSIDKEMAETQHGTTVVKVKYEGAGAPCKVPIEIRDVNKE


	346-390
	>J9WMM0

TQNGRLVTT
                   TTNPIVTDK
                                      KERPVNIEA
                                                          AEPPFGESYI
                                                               PPFGESYIV
                                                                                 VVGAGEKALK

Full length: TQNGRLVTTNPIVTDKERPVNIEAEPPFGESYIVVGAGEKALKLS







Supplementary Table 14: T cell (MHC-II) epitopes of finally selected six DENV strains of different serotypes 
	T cell (MHC-II) epitopes within specific amino acid range
	Strain name and sequences

	45-65
	>A0A0D4D8J0

LTKTTAKEVALLRTY
        TTAKEVALLRTYCIE
                KEVALLRTYCIEASI

Full length: VTTMAQGKPTLDFELTKTTAKEVALLRTYCIEASI


	110-140
	>A0A0N7H514

VTCAKFQCLESIEGK
                            IEGKVVQHENLKYTV

Full length: KGSLVTCAKFQCLESIEGKVVQHENLKYTVT


	190-225
	>A0A0D4D8J0

GIDFNEMILMKMKKK
                                   KKTWLVHKQWFLDLP
                                         TWLVHKQWFLDLPLP
                                                          QWFLDLPLPWTAGAD

Full length: GIDFNEMILMKMKKKTWLVHKQWFLDLPLPWTAGAD


	255-290
	>A0A0D4D9E3

SQEGAMHTALTGATE
                    TALTGATEIQTSGTT
                                            TSGTTTIFAGHLKCR

Full length: SQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLKMD



	300-345
	>A0A0D4D8J0

TMCSGKFSIDKEMAE
         SGKFSIDKEMAETQH
                                       TQHGTTVVKVKYEGA
                                                                  KYEGAGAPCKVPIEI

Full length: TMCSGKFSIDKEMAETQHGTTVVKVKYEGAGAPCKVPIEIRDVNKE


	346-390
	>J9WMM0

TQNGRLVTTNPIVTD
                     TNPIVTDKERPVNIE
                                        ERPVNIEAEPPFGES
                                                                       ESYIVVGAGEKALKL
                                                                          SYIVVGAGEKALKLS

Full length: TQNGRLVTTNPIVTDKERPVNIEAEPPFGESYIVVGAGEKALKLS

















Supplementary Table 15: B cell epitopes of finally selected six DENV strains of different serotypes 

	B cell epitopes within specific amino acid range
	Strain name and sequences

	45-65
	>A0A0D4D8J0
VTTMAQGKPTLDFELTKTTAKEVALLRTYCIEASI

	110-140
	>A0A0N7H514
KGSLVTCAKFQCLESIEGKVVQHENLKYTVT

	190-225
	>A0A0D4D8J0
GIDFNEMILMKMKKKTWLVHKQWFLDLPLPWTAGAD

	255-290
	>A0A0D4D9E3
SQEGAMHTALTGATEIQTSGTTTIFAGHLKCRLKMD



	300-345
	>A0A0D4D8J0

KFSIDKEMAETQHGT
 EIRD

 Full length: TMCSGKFSIDKEMAETQHGTTVVKVKYEGAGAPCKVPIEIRDVNKE


	346-390
	>J9WMM0

P
KA

Full length: TQNGRLVTTNPIVTDKERPVNIEAEPPFGESYIVVGAGEKALKLS











Supplementary Table 16: BLASTp value of epitopes of selected DENV strains of different serotypes

	Strain with amino acid range
	Epitopes
	BLAST

	
	
	Query 
coverage
	% idendity

	
	
	
	

	A0A0D4D8J0 (45-65)
	LTKTTAKEVALLRTYCIEASI
	66%
	68.75%

	A0A0N7H514 (110-140)
	FQCLESIEGKVVQHENLK
	66%
	80.00%

	A0A0D4D8J0 (190-225)
	KMKKKTWLVHKQWFLDLPLPWTAGAD
	57%
	69.67%

	J9WMM0 (346-390)
	TQNGRLVTTNPIVTDKERPV
	60%
	64.29%







Supplementary Table 17: Predicted Conformational (discontinuous) B-cell epitopes of DSVAX 1
	Number
	Residue Details
	Residue Number
	Score

	1
	C62, I63, E64, A65, S66, I67
	6
	0.736

	2
	K39, K40, P41, E42, A43
	5
	0.648



Supplementary Table 18: Predicted Conformational (discontinuous) B-cell epitopes of DSVAX 2
	Number
	Residue Details
	Residue Number
	Score

	1
	G3, D4, V6, L9, K10, S11, G12, A13, P17, V18, F19, C20, P21, R23, Y24, C30, G31, L32, P33, G34, T35, K40, P41
	23
	0.567



Supplementary Table 19: MM/PBSA calculations of the simulated trajectory

	Energy components
	Vaccine-TLR2
	Vaccine-TLR3
	Vaccine-IgG H chain
	Vaccine-IgG L chain

	Van der Waals (kJ mol−1)
	-72.0
	-78.2
	-69.5
	-83.7

	Electrostatic (kJ mol−1)
	-235.6
	-310.8
	-271.6
	-295.2

	Desolvation (Kj mol-1)
	-16.0
	-18.1
	-14.5
	-17.3

	MMPBSA Total (Kcal/mol)    
	-323.6
	-407.1
	-355.6
	-396.2




