	
	
	

	Class1 Immunogenicity
	 
	 

	CUT4
	
	

	peptide
	length
	score

	VLAWNTRNIDATSTGNYNYKYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFE
	84
	0.27813

	
	
	

	CUT4SM3
	
	

	peptide
	length
	score

	VLAWNTRNIDATSTGNYNYKYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPSNGVGYQPYRVVVLSFE
	84
	0.07923

	
	
	

	CUT4DM2
	
	

	peptide
	length
	score

	VLAWNTRNIDATSTGNYNYKYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCSFPLQSYGFQPSNGVGYQPYRVVVLSFE
	84
	-0.07827

	
	
	

	CUT4TM2
	
	

	peptide
	length
	score

	VLAWNTRNIDATSTGNYNYKSRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCSFPLQSYGFQPYNGVGYQPYRVVVLSFE
	84
	-0.07827



S Table 1 class1 immunogenicity has been shown in response to several Cut4 mutants
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S Table 2 CD4+ immunogenicity of different mutants of Cut4 SARS CoV spike proteins
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[image: ] S Table 3 MHC ClassII responses by different allele against the cut4 
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S Table 4. MHC ClassI responses by different allele against the cut4 


	
	CUTs

	Rank
	Mutation 
	
	Sequence
	
	Antigenicity
	Remarks

	1
	CUT4
	VLAWNTRNIDATSTGNYNYKYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFE 
	0.6478
	Probable antigen

	2
	SM3
	VLAWNTRNIDATSTGNYNYKYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPSNGVGYQPYRVVVLSFE 
	0.6373 
	Probable antigen

	3
	DM2
	VLAWNTRNIDATSTGNYNYKYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCSFPLQSYGFQPSNGVGYQPYRVVVLSFE 
	0.6197
	Probable antigen

	4
	TM2
	VLAWNTRNIDATSTGNYNYKSRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCSFPLQSYGFQPYNGVGYQPYRVVVLSFE 
	0.6501 
	Probable antigen

	EPITOPES

	Rank
	Mutation 
	Location 
	Epitope
	Score
	Antigenicity
	Remarks

	1
	
	32 - 41
	FERDISTEIY
	1.000
	-0.7585
	Probable Non antigen

	2
	Y453
	20 - 29
	KYRLFRKSNL
	0.844
	 -0.2129 
	Probable Non antigen

	2a
	Y453S
	20-29
	KSRLFRKSNL
	
	0.0327
	Probable Non-antigen

	3
	Y489
	49 - 58
	NGVEGFNCYF
	0.608
	 0.6268
	Probable antigen

	3a
	Y489S
	49-58
	NGVEGFNCSF
	
	0.5729
	Probable antigen

	4
	
	6 - 15
	TRNIDATSTG
	0.595
	1.2404 
	Probable antigen

	5
	T500
	65 - 74
	FQPTNGVGYQ
	0.593
	0.4639
	Probable antigen

	5a
	T500S
	65 - 74
	FQPSNGVGYQ
	0.593
	0.4180 
	Probable antigen

	5b
	T500Y
	65 - 74
	FQPYNGVGYQ
	
	0.5059
	Probable antigen




S Table 4. Antigenecity analysis of CUT4 normal, CUT4 mutant (SM3, DM2 and TM2) and different unmutated and mutated epitope.  

[image: ]
S Figure 1: Alignment of 5 predicted epitope sequences with selected 103 protein sequence of nCOV2 spike glycoproteins. Result showed that, epitope sequence 1, 2, 3 and 5 have complete sequence similarity. But epitope 5 showed less similarity or dissimilarity with others.    
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CD4 immunigenecity analysis

CUT4

Protein Number Protein Description Peptide Start End Combined Score Immunogenicity Score Peptide core Median Percentile Rank (7-allele) HLA-DRB1:03:01 HLA-DRB1:07:01 HLA-DRB1:15:01 HLA-DRB3:01:01 HLA-DRB3:02:02 HLA-DRB4:01:01 HLA-DRB5:01:01

1 seq1 NYNYKYRLFRKSNLK 16 30 39.20576 71.0144 YRLFRKSNL 18 35 11 6 55 18 37 4

1 seq1 YRLFRKSNLKPFERD 21 35 39.78692 81.4673 YRLFRKSNL 12 26 3.1 17 8.6 6.6 43 12

SM3

Protein Number Protein Description Peptide Start End Combined Score Immunogenicity Score Peptide core Median Percentile Rank (7-allele) HLA-DRB1:03:01 HLA-DRB1:07:01 HLA-DRB1:15:01 HLA-DRB3:01:01 HLA-DRB3:02:02 HLA-DRB4:01:01 HLA-DRB5:01:01

1 seq1 NYNYKYRLFRKSNLK 16 30 39.20576 71.0144 YRLFRKSNL 18 35 11 6 55 18 37 4

1 seq1 YRLFRKSNLKPFERD 21 35 39.78692 81.4673 YRLFRKSNL 12 26 3.1 17 8.6 6.6 43 12

DM2

Protein Number Protein Description Peptide Start End Combined Score Immunogenicity Score Peptide core Median Percentile Rank (7-allele) HLA-DRB1:03:01 HLA-DRB1:07:01 HLA-DRB1:15:01 HLA-DRB3:01:01 HLA-DRB3:02:02 HLA-DRB4:01:01 HLA-DRB5:01:01

1 seq1 NYNYKYRLFRKSNLK 16 30 39.20576 71.0144 YRLFRKSNL 18 35 11 6 55 18 37 4

1 seq1 YRLFRKSNLKPFERD 21 35 39.78692 81.4673 YRLFRKSNL 12 26 3.1 17 8.6 6.6 43 12

TM2

Protein Number Protein Description Peptide Start End Combined Score Immunogenicity Score Peptide core Median Percentile Rank (7-allele) HLA-DRB1:03:01 HLA-DRB1:07:01 HLA-DRB1:15:01 HLA-DRB3:01:01 HLA-DRB3:02:02 HLA-DRB4:01:01 HLA-DRB5:01:01

1 seq1 SRLFRKSNLKPFERD 21 35 48.23548 92.0887 SRLFRKSNL 19 35 19 33 8.7 8.2 46 12
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CUT4

allele seq_num start end length method peptide percentile_rank adjusted_rank

HLA-DRB1*11:01 1 15 29 15 Consensus (smm/nn/sturniolo) GNYNYKYRLFRKSNL 1.3 1.3

HLA-DRB5*01:01 1 15 29 15 Consensus (smm/nn/sturniolo) GNYNYKYRLFRKSNL 4.9 4.9

HLA-DRB5*01:01 1 14 28 15 Consensus (smm/nn/sturniolo) TGNYNYKYRLFRKSN 5.9 5.9

HLA-DRB5*01:01 1 13 27 15 Consensus (smm/nn/sturniolo) STGNYNYKYRLFRKS 7.1 7.1

HLA-DRB5*01:01 1 13 27 15 Consensus (smm/nn/sturniolo) STGNYNYKYRLFRKS 7.1 7.1

HLA-DRB1*11:01 1 16 30 15 Consensus (smm/nn/sturniolo) NYNYKYRLFRKSNLK 1.3 1.3

HLA-DRB1*11:01 1 16 30 15 Consensus (smm/nn/sturniolo) NYNYKYRLFRKSNLK 1.3 1.3

HLA-DRB1*11:01 1 18 32 15 Consensus (smm/nn/sturniolo) NYKYRLFRKSNLKPF 1.5 1.5

HLA-DRB1*11:01 1 19 33 15 Consensus (smm/nn/sturniolo) YKYRLFRKSNLKPFE 1.7 1.7

CUT4SM3

allele seq_num start end length method peptide percentile_rank adjusted_rank

HLA-DRB5*01:01 1 15 29 15 Consensus (smm/nn/sturniolo) GNYNYKYRLFRKSNL 4.9 4.9

HLA-DRB5*01:01 1 14 28 15 Consensus (smm/nn/sturniolo) TGNYNYKYRLFRKSN 5.9 5.9

HLA-DRB5*01:01 1 13 27 15 Consensus (smm/nn/sturniolo) STGNYNYKYRLFRKS 7.1 7.1

HLA-DRB5*01:01 1 14 28 15 Consensus (smm/nn/sturniolo) TGNYNYKYRLFRKSN 5.9 5.9

HLA-DRB5*01:01 1 13 27 15 Consensus (smm/nn/sturniolo) STGNYNYKYRLFRKS 7.1 7.1

HLA-DRB5*01:01 1 11 25 15 Consensus (smm/nn/sturniolo) ATSTGNYNYKYRLFR 25 25

HLA-DRB5*01:01 1 11 25 15 Consensus (smm/nn/sturniolo) ATSTGNYNYKYRLFR 25 25

HLA-DRB1*11:01 1 18 32 15 Consensus (smm/nn/sturniolo) NYKYRLFRKSNLKPF 1.5 1.5

HLA-DRB1*11:01 1 19 33 15 Consensus (smm/nn/sturniolo) YKYRLFRKSNLKPFE 1.7 1.7

CUT4DM2

allele seq_num start end length method peptide percentile_rank adjusted_rank

HLA-DRB1*11:01 1 15 29 15 Consensus (smm/nn/sturniolo) GNYNYKYRLFRKSNL 1.3 1.3

HLA-DRB5*01:01 1 15 29 15 Consensus (smm/nn/sturniolo) GNYNYKYRLFRKSNL 4.9 4.9

HLA-DRB5*01:01 1 14 28 15 Consensus (smm/nn/sturniolo) TGNYNYKYRLFRKSN 5.9 5.9

HLA-DRB5*01:01 1 13 27 15 Consensus (smm/nn/sturniolo) STGNYNYKYRLFRKS 7.1 7.1

HLA-DRB5*01:01 1 12 26 15 Consensus (smm/nn/sturniolo) TSTGNYNYKYRLFRK 9.4 9.4

HLA-DRB1*11:01 1 16 30 15 Consensus (smm/nn/sturniolo) NYNYKYRLFRKSNLK 1.3 1.3

HLA-DRB1*11:01 1 17 31 15 Consensus (smm/nn/sturniolo) YNYKYRLFRKSNLKP 1.3 1.3

HLA-DRB1*11:01 1 18 32 15 Consensus (smm/nn/sturniolo) NYKYRLFRKSNLKPF 1.5 1.5

HLA-DRB1*11:01 1 19 33 15 Consensus (smm/nn/sturniolo) YKYRLFRKSNLKPFE 1.7 1.7

CUT4TM2

allele seq_num start end length method peptide percentile_rank adjusted_rank

HLA-DRB5*01:01 1 14 28 15 Consensus (smm/nn/sturniolo) TGNYNYKSRLFRKSN 6.4 6.4

HLA-DRB5*01:01 1 13 27 15 Consensus (smm/nn/sturniolo) STGNYNYKSRLFRKS 6.5 6.5

HLA-DRB5*01:01 1 15 29 15 Consensus (smm/nn/sturniolo) GNYNYKSRLFRKSNL 7.1 7.1

HLA-DRB5*01:01 1 12 26 15 Consensus (smm/nn/sturniolo) TSTGNYNYKSRLFRK 9.2 9.2


image3.emf
smm_align_core smm_align_ic50 smm_align_rank smm_align_adjusted_rank nn_align_core nn_align_ic50 nn_align_rank nn_align_adjusted_rank sturniolo_core sturniolo_score sturniolo_rank sturniolo_adjusted_rank

YNYKYRLFR 30 1.3 1.3 YRLFRKSNL 13.3 1.3 1.3 YRLFRKSNL 2.6 5.6 5.6

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 32 4.9 4.9 YRLFRKSNL 2.2 20 20

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 39.4 5.9 5.9 YNYKYRLFR 1.7 27 27

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 48.6 7.1 7.1 YNYKYRLFR 1.7 27 27

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 48.6 7.1 7.1 YNYKYRLFR 1.7 27 27

YRLFRKSNL 31 1.3 1.3 YRLFRKSNL 9 0.62 0.62 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 31 1.3 1.3 YRLFRKSNL 9 0.62 0.62 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 34 1.5 1.5 YRLFRKSNL 8.9 0.62 0.62 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 39 1.7 1.7 YRLFRKSNL 10.1 0.74 0.74 YRLFRKSNL 2.6 5.6 5.6

smm_align_core smm_align_ic50 smm_align_rank smm_align_adjusted_rank nn_align_core nn_align_ic50 nn_align_rank nn_align_adjusted_rank sturniolo_core sturniolo_score sturniolo_rank sturniolo_adjusted_rank

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 32 4.9 4.9 YRLFRKSNL 2.2 20 20

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 39.4 5.9 5.9 YNYKYRLFR 1.7 27 27

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 48.6 7.1 7.1 YNYKYRLFR 1.7 27 27

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 39.4 5.9 5.9 YNYKYRLFR 1.7 27 27

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 48.6 7.1 7.1 YNYKYRLFR 1.7 27 27

ATSTGNYNY 30 1.3 1.3 YNYKYRLFR 340.2 25 25 YNYKYRLFR 1.7 27 27

ATSTGNYNY 30 1.3 1.3 YNYKYRLFR 340.2 25 25 YNYKYRLFR 1.7 27 27

YRLFRKSNL 34 1.5 1.5 YRLFRKSNL 8.9 0.62 0.62 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 39 1.7 1.7 YRLFRKSNL 10.1 0.74 0.74 YRLFRKSNL 2.6 5.6 5.6

smm_align_core smm_align_ic50 smm_align_rank smm_align_adjusted_rank nn_align_core nn_align_ic50 nn_align_rank nn_align_adjusted_rank sturniolo_core sturniolo_score sturniolo_rank sturniolo_adjusted_rank

YNYKYRLFR 30 1.3 1.3 YRLFRKSNL 13.3 1.3 1.3 YRLFRKSNL 2.6 5.6 5.6

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 32 4.9 4.9 YRLFRKSNL 2.2 20 20

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 39.4 5.9 5.9 YNYKYRLFR 1.7 27 27

YNYKYRLFR 28 1.2 1.2 YNYKYRLFR 48.6 7.1 7.1 YNYKYRLFR 1.7 27 27

YNYKYRLFR 29 1.2 1.2 YNYKYRLFR 68.8 9.4 9.4 YNYKYRLFR 1.7 27 27

YRLFRKSNL 31 1.3 1.3 YRLFRKSNL 9 0.62 0.62 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 31 1.3 1.3 YRLFRKSNL 8.6 0.58 0.58 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 34 1.5 1.5 YRLFRKSNL 8.9 0.62 0.62 YRLFRKSNL 2.6 5.6 5.6

YRLFRKSNL 39 1.7 1.7 YRLFRKSNL 10.1 0.74 0.74 YRLFRKSNL 2.6 5.6 5.6

smm_align_core smm_align_ic50 smm_align_rank smm_align_adjusted_rank nn_align_core nn_align_ic50 nn_align_rank nn_align_adjusted_rank sturniolo_core sturniolo_score sturniolo_rank sturniolo_adjusted_rank

YNYKSRLFR 44 2 2 YNYKSRLFR 43 6.4 6.4 YNYKSRLFR 1.7 27 27

YNYKSRLFR 44 2 2 YNYKSRLFR 44.6 6.5 6.5 YNYKSRLFR 1.7 27 27

YNYKSRLFR 45 2.1 2.1 YNYKSRLFR 48.7 7.1 7.1 YNYKSRLFR 1.7 27 27

YNYKSRLFR 47 2.2 2.2 YNYKSRLFR 66.7 9.2 9.2 YNYKSRLFR 1.7 27 27
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CUT4

allele seq_num start end length peptide core icore score rank

HLA-A*03:01 1 22 30 9 RLFRKSNLK RLFRKSNLK RLFRKSNLK 0.978678 0.01

HLA-A*31:01 1 26 34 9 KSNLKPFER KSNLKPFER KSNLKPFER 0.935717 0.01

HLA-A*01:01 1 11 19 9 ATSTGNYNY ATSTGNYNY ATSTGNYNY 0.87386 0.04

HLA-B*40:01 1 32 40 9 FERDISTEI FERDISTEI FERDISTEI 0.84839 0.09

HLA-A*11:01 1 11 20 10 ATSTGNYNYK ATSTGNYYK ATSTGNYNYK 0.847958 0.05

CUT4SM3

allele seq_num start end length peptide core icore score rank

HLA-A*03:01 1 22 30 9 RLFRKSNLK RLFRKSNLK RLFRKSNLK 0.978678 0.01

HLA-A*31:01 1 26 34 9 KSNLKPFER KSNLKPFER KSNLKPFER 0.935717 0.01

HLA-A*01:01 1 11 19 9 ATSTGNYNY ATSTGNYNY ATSTGNYNY 0.87386 0.04

HLA-B*40:01 1 32 40 9 FERDISTEI FERDISTEI FERDISTEI 0.84839 0.09

HLA-A*11:01 1 11 20 10 ATSTGNYNYK ATSTGNYYK ATSTGNYNYK 0.847958 0.05

CUT4DM2

allele seq_num start end length peptide core icore score rank

HLA-A*03:01 1 22 30 9 RLFRKSNLK RLFRKSNLK RLFRKSNLK 0.978678 0.01

HLA-A*31:01 1 26 34 9 KSNLKPFER KSNLKPFER KSNLKPFER 0.935717 0.01

HLA-A*01:01 1 11 19 9 ATSTGNYNY ATSTGNYNY ATSTGNYNY 0.87386 0.04

HLA-B*40:01 1 32 40 9 FERDISTEI FERDISTEI FERDISTEI 0.84839 0.09

HLA-A*11:01 1 11 20 10 ATSTGNYNYK ATSTGNYYK ATSTGNYNYK 0.847958 0.05

CUT4TM2

allele seq_num start end length peptide core icore score rank

HLA-A*03:01 1 22 30 9 RLFRKSNLK RLFRKSNLK RLFRKSNLK 0.978678 0.01

HLA-A*31:01 1 26 34 9 KSNLKPFER KSNLKPFER KSNLKPFER 0.935717 0.01

HLA-A*01:01 1 11 19 9 ATSTGNYNY ATSTGNYNY ATSTGNYNY 0.87386 0.04

HLA-B*40:01 1 32 40 9 FERDISTEI FERDISTEI FERDISTEI 0.84839 0.09

HLA-A*11:01 1 11 20 10 ATSTGNYNYK ATSTGNYYK ATSTGNYNYK 0.847958 0.05
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