Supplementary Table 9
List of vaccine residue pairs capable of forming disulfide bonds, along with the χ3 angles and energy values of these bonds. The chosen residue pairs are highlighted in bold.
	Residue 1
	Residue 2
	Bond

	  Chain  
	  Seq #  
	     AA     
	  Chain  
	  Seq #  
	     AA     
	  χ3  
	  kcal/mol  
	  Σ B-factor  

	A
	3
	PRO
	A
	74
	GLY
	-63.48
	4.67
	0.00

	A
	20
	TYR
	A
	92
	GLY
	-94.26
	5.07
	0.00

	A
	31
	PRO
	A
	105
	MET
	-96.90
	4.48
	0.00

	A
	32
	GLY
	A
	100
	GLY
	-116.30
	5.67
	0.00

	A
	40
	ARG
	A
	43
	ARG
	-77.81
	3.79
	0.00

	A
	41
	LYS
	A
	152
	THR
	+124.61
	3.35
	0.00

	A
	41
	LYS
	A
	154
	GLU
	+85.23
	5.76
	0.00

	A
	43
	ARG
	A
	48
	GLY
	-81.58
	3.32
	0.00

	A
	127
	GLN
	A
	131
	PRO
	+90.90
	5.03
	0.00

	A
	150
	GLY
	A
	155
	GLN
	+109.91
	1.13
	0.00

	A
	161
	CYS
	A
	244
	GLY
	+123.69
	8.38
	0.00

	A
	165
	LYS
	A
	209
	GLN
	-101.17
	4.54
	0.00

	A
	165
	LYS
	A
	210
	ALA
	+102.32
	2.84
	0.00

	A
	170
	LYS
	A
	205
	GLY
	+110.67
	2.15
	0.00

	A
	173
	GLY
	A
	199
	GLU
	+119.12
	3.83
	0.00

	A
	184
	CYS
	A
	187
	CYS
	-82.00
	3.63
	0.00

	A
	184
	CYS
	A
	221
	CYS
	+85.13
	4.38
	0.00

	A
	211
	GLU
	A
	280
	LYS
	+107.10
	2.11
	0.00

	A
	221
	CYS
	A
	224
	CYS
	-80.11
	3.21
	0.00

	A
	228
	SER
	A
	235
	ALA
	+74.59
	5.14
	0.00

	A
	252
	THR
	A
	255
	GLU
	+110.05
	2.76
	0.00

	A
	268
	SER
	A
	271
	VAL
	+118.01
	2.82
	0.00

	A
	279
	VAL
	A
	283
	VAL
	+80.21
	5.06
	0.00

	A
	327
	TYR
	A
	459
	PHE
	+93.96
	5.60
	0.00

	A
	347
	LYS
	A
	357
	LYS
	-89.58
	4.73
	0.00

	A
	348
	TYR
	A
	354
	SER
	+126.25
	3.43
	0.00

	A
	348
	TYR
	A
	355
	GLY
	-58.66
	5.54
	0.00

	A
	351
	PRO
	A
	354
	SER
	+102.86
	1.53
	0.00

	A
	355
	GLY
	A
	358
	LYS
	+100.66
	2.96
	0.00

	A
	362
	ARG
	A
	365
	THR
	+126.49
	4.99
	0.00

	A
	376
	ARG
	A
	392
	ALA
	+90.13
	3.99
	0.00

	A
	414
	SER
	A
	437
	SER
	+88.08
	3.52
	0.00

	A
	417
	ARG
	A
	420
	ARG
	+122.46
	2.39
	0.00

	A
	428
	PRO
	A
	433
	SER
	+110.49
	3.91
	0.00

	A
	437
	SER
	A
	443
	VAL
	+111.14
	3.72
	0.00

	A
	486
	ILE
	A
	592
	ALA
	+97.37
	4.63
	0.00

	A
	512
	LYS
	A
	515
	ARG
	-103.21
	4.70
	0.00

	A
	530
	ILE
	A
	598
	SER
	-101.68
	2.77
	0.00

	A
	554
	TYR
	A
	557
	LYS
	-78.54
	3.15
	0.00

	A
	562
	VAL
	A
	579
	PRO
	+100.93
	3.42
	0.00

	A
	565
	PHE
	A
	575
	PHE
	+80.26
	3.86
	0.00

	A
	584
	ARG
	A
	587
	TYR
	-94.72
	5.40
	0.00

	A
	597
	ALA
	A
	602
	HIS
	+94.99
	5.01
	0.00

	A
	628
	GLY
	A
	632
	LYS
	+125.65
	4.45
	0.00

	A
	665
	LYS
	A
	699
	LYS
	+115.89
	5.63
	0.00

	A
	677
	LYS
	A
	680
	THR
	+113.61
	2.17
	0.00

	A
	685
	GLN
	A
	691
	SER
	+97.50
	1.29
	0.00

	A
	696
	THR
	A
	710
	LYS
	-75.06
	6.97
	0.00

	A
	717
	HIS
	A
	720
	LYS
	+110.87
	3.82
	0.00

	A
	717
	HIS
	A
	741
	ALA
	-73.96
	5.44
	0.00

	A
	734
	ALA
	A
	782
	SER
	+98.24
	0.76
	0.00

	A
	735
	TYR
	A
	738
	VAL
	+107.77
	0.71
	0.00

	A
	743
	LYS
	A
	746
	ALA
	-85.22
	6.02
	0.00

	A
	782
	SER
	A
	813
	PHE
	+104.34
	4.29
	0.00

	A
	789
	THR
	A
	841
	PRO
	+102.17
	1.57
	0.00

	A
	814
	THR
	A
	822
	ASP
	+83.08
	3.35
	0.00

	A
	842
	TYR
	A
	862
	SER
	-95.70
	5.56
	0.00

	A
	842
	TYR
	A
	863
	GLY
	-100.65
	2.33
	0.00

	A
	852
	LEU
	A
	856
	ALA
	-73.82
	8.93
	0.00

	A
	860
	THR
	A
	866
	ASP
	+125.26
	7.28
	0.00

	A
	861
	ARG
	A
	864
	LYS
	-85.64
	3.10
	0.00

	A
	871
	THR
	A
	874
	ALA
	+80.72
	3.79
	0.00



2

