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HLA-A*68:02 174.16 0.87
HLA-B*08:01 36.41 0.1
HLA-B*14:02 210.88 0.02
HLA-B*15:01 65.94 0.36
HLA-B*35:01 65.86 0.23
HLA-B*46:01 25.06 0.02
HLA-C*03:03 13.07 0.08
HLA-C*06:02 309.01 0.11
HLA-C*12:03 13.46 0.03
HLA-C*14:02 102.48 0.18
HLA-C*15:02 25.32 0.02
FSIPYTSPL* 159 167 HLA-A*02:01 56.39 0.6
HLA-A*02:06 8.32 0.1
HLA-A*68:02 8.29 0.08
HLA-B*15:01 72.5 0.41
HLA-B*35:01 60.58 0.22
HLA-B*39:01 23 0.04
HLA-B*46:01 107.8 0.02
HLA-B*58:01 216.88 0.63
HLA-C*03:03 2.54 0.02
HLA-C*07:02 233.62 0.06
HLA-C*08:02 516.41 0.04
HLA-C*12:03 8.47 0.02
HLA-C*14:02 12.17 0.03
HLA-C*15:02 25.16 0.02
FSNPNDNPA 109 117 HLA-A*68:02 92.14 0.6
HLA-B*35:01 330.43 0.63
HLA-C*03:03 103.18 0.32
HLA-C*12:03 378.95 0.45
FTYIAADLR 96 104 HLA-A*11:01 387.17 2
HLA-A*31:01 471.8 3
HLA-A*68:01 5.05 0.02
FYMAEVPVS 142 150 HLA-C*14:02 64.17 0.12
GAPSLSFPA 59 67 HLA-A*02:06 187.62 15
GIAAMLSCF 88 96 HLA-B*15:01 40.27 0.23
GNFKAWVPR 221 229 HLA-A*31:01 35.14 0.45
HLA-A*68:01 472.71 2.2
GSGAPSLSF 57 65 HLA-B*15:01 44.83 0.25
GSWGNLMLI 191 199 HLA-A*02:06 221.83 1.6
GTIHPLDPI 70 78 HLA-A*02:06 122.92 1.2
HLA-A*68:02 148.68 0.78

IAADLRITL 99 107 HLA-A*02:06 317.92 2
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139
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81
138

169

278

232
50
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204

61

242

245

111
175

147

210

HLA-A*68:02
HLA-B*35:01
HLA-C*03:03
HLA-C*12:03
HLA-B*35:01
HLA-B*53:01
HLA-B*07:02
HLA-B*07:02
HLA-B*35:01
HLA-B*07:02
HLA-B*35:01
HLA-A*29:02
HLA-A*30:01
HLA-A*30:02
HLA-B*15:01
HLA-B*35:01
HLA-A*30:01
HLA-A*01:01
HLA-A*03:01
HLA-A*11:01
HLA-A*29:02
HLA-A*30:02
HLA-A*31:01
HLA-A*68:01
HLA-A*02:01
HLA-A*02:06
HLA-B*07:02
HLA-B*35:01
HLA-B*07:02
HLA-B*35:01
HLA-B*35:01
HLA-B*27:05
HLA-B*15:01
HLA-B*57:01
HLA-B*58:01
HLA-B*58:02
HLA-C*05:01
HLA-A*02:06
HLA-A*68:02
HLA-C*15:02
HLA-A*02:06
HLA-B*15:01

430.82
194.83
22.75
39.88
425.9
305.99
446.47
9.34
212.74
285.48
439.16
284
18.63
279.86
166.02
257.8
187.1
413.8
120.86
378.02
205.44
38.62
15.08
18.64
28.3
56.59
123.88
61.41
341.25
434.78
61.67
479.83
60.29
433.4
52.02
12684.19
69.32
352.33
44.16
79.21
203.16
16.26

1.6
0.46
0.13

0.1
0.75
0.26

1.3
0.03
0.48
0.83
0.76
0.98
0.09

0.78
0.54
0.5
0.57
0.51

0.82
0.09
0.18
0.14
0.32
0.6
0.45
0.22
0.96
0.76
0.22
1.7
0.34

0.24
0.84
0.08
2.1
0.36
0.05
1.6
0.08
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HLA-B*35:01 16.99 0.08

HLA-B*58:01 108.71 0.42

HLA-C*03:03 54.63 0.21

HLA-C*12:03 493.41 0.54

LVAFAPPGA 120 128 HLA-A*68:02 321.38 14
MLSCFTYIA 92 100 HLA-A*02:01 12.17 0.12
HLA-A*02:06 103.12 0.96

HLA-A*68:02 35.63 0.32

MLVAFAPPG 119 127 HLA-A*02:01 425.21 2.7
HLA-A*02:06 376.36 2.2

MVSFSIPYT 156 164 HLA-A*02:01 351.5 2.4
HLA-A*02:06 145.23 1.3

MVSFSIPYT HLA-A*68:02 75.66 0.52
NAERTVAVI 243 251 HLA-C*12:03 247.09 0.33
NDNPATMLV 113 121 HLA-A*68:02 456.33 1.7
NFFSFYRLL 45 53 HLA-A*23:01 332.41 0.74
HLA-C*07:01 429.43 0.12

NFYMAEVPV 141 149 HLA-A*68:02 397.17 1.6
HLA-C*14:02 184.56 0.28

NPATMLVAF 115 123 HLA-B*07:02 70.83 0.27
HLA-B*18:01 108.27 0.27

HLA-B*35:01 4.96 0.02

HLA-B*53:01 31.27 0.05

NPLPPDTKL 35 43 HLA-B*07:02 376.49 1.2
NPNDNPATM 111 119 HLA-B*07:02 371.9 1.2
HLA-B*35:01 10.7 0.05

HLA-B*39:01 233.01 0.19

HLA-B*53:01 85.53 0.11

HLA-C*03:03 480.46 0.71

PLSAIPTSY 166 174 HLA-A*29:02 147.15 0.68
PNDNPATML 112 120 HLA-C*05:01 391.31 0.19
PTPAANAER 238 246 HLA-A*68:01 480.4 2.2
PTRQMLSNF 134 142 HLA-A*25:01 511.55 0.05
PYTSPLSAI 162 170 HLA-C*14:02 311.97 0.41
QMLSNFYMA 137 145 HLA-A*02:01 36.86 0.4
HLA-A*02:06 13.91 0.18

RPPPPLPPL 229 237 HLA-B*07:02 19.08 0.07
HLA-C*14:02 161.29 0.25

HLA-E*01:01 3245.96 0.06

RQMLSNFYM 136 144 HLA-A*02:01 59.7 0.63
HLA-A*02:06 16.43 0.21

HLA-A*30:01 430.44 0.82
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RTVAVIKQG 246
RVYIVRAQR 57
SAIPFDFQL 206
TFDYTGNPL 29
TKLENFFSF 41
TMLVAFAPP 118
TMVSFSIPY 15
155

TMVSFSIPY
TRQMLSNFY 135
TSTMVSFSI 153

TSYFGWEDW 172

254
65

214

37
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23
163
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180

HLA-A*31:01
HLA-B*15:01
HLA-B*27:05
HLA-B*40:01
HLA-B*40:02
HLA-B*48:01
HLA-C*14:02
HLA-B*57:01
HLA-A*03:01
HLA-A*11:01
HLA-A*30:01
HLA-A*31:01
HLA-A*68:01
HLA-A*02:01
HLA-A*02:06
HLA-A*68:02
HLA-B*58:01
HLA-C*03:03
HLA-C*15:02
HLA-B*39:01
HLA-C*03:03
HLA-C*04:01
HLA-C*14:02
HLA-A*02:06
HLA-A*23:01
HLA-A*24:02
HLA-A*02:06
HLA-A*03:01
HLA-A*11:01
HLA-A*29:02
HLA-A*30:02
HLA-A*32:01
HLA-A*68:01
HLA-B*15:01
HLA-B*15:02
HLA-B*35:01
HLA-C*12:03
HLA-A*30:02
HLA-A*68:02
HLA-B*58:01
HLA-C*15:02
HLA-B*57:01

120.63
56.21
221.44
416.98
343.28
429.93
428.95
133.97
133.45
82.3
327.66
3.49
27.7
426.3
52.3
110.35
122.42
14.64
367.55
259.77
326.41
1559.91
57.99
450.26
79.1
433.12
458.41
291.85
39.81
5.51
478.03
164.78
310.23
15.26
83.6
9.82
353.2
201.26
13.54
82.61
312.47
82,51

14
0.33
0.82
0.64

0.7
0.04

0.5
0.47
0.56
0.58

0.7
0.02
0.24

2.7
0.57
0.65
0.45
0.08

0.2

0.2
0.59
0.02

0.1

24
0.25
0.67

2.5

1.3
0.26
0.04

1.6
0.21

1.7
0.07
0.04
0.04
0.42
0.77
0.14
0.35
0.18
0.32
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HLA-B*58:01

HLA-A*68:02
HLA-A*23:01
HLA-A*24:02
HLA-C*14:02
HLA-C*03:03
HLA-C*12:03
HLA-B*53:01
HLA-B*57:01
HLA-B*58:01
HLA-C*03:03
HLA-C*12:03
HLA-B*07:02
HLA-A*68:02
HLA-C*15:02
HLA-B*18:01
HLA-B*38:01
HLA-B*40:01
HLA-B*44:03
HLA-C*05:01
HLA-A*02:06
HLA-A*68:02
HLA-C*03:03
HLA-C*14:02
HLA-A*02:01
HLA-A*02:06
HLA-A*68:02
HLA-B*15:01
HLA-C*12:03

94.96

26.29
25.88
61.85
349.06
60.11
104.93
325.42
33.47
86.23
22.1
18.77
368.4
117.3
63.85
124
2082.01
13.69
464.64
239.09
226.99
40.41
40.11
93.35
4.9
21.81
159.05
455.7
36.73

0.38

0.24
0.1
0.09
0.44
0.23
0.19
0.28
0.13
0.35
0.13
0.04
11
0.67
0.05
0.29
13
0.04
0.76
0.15
1.7
0.34
0.17
0.17
0.038
0.26
0.8
1.7
0.09

*Top epitopes in MHCL1 epitopes prediction
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FSIPYTSPL

e YMAEVPVSA

Figure (9): 3D structure of cytotoxic T cell epitopes interacts with MCH1

3.3 Prediction of T-cell epitopes and interaction with MHC 11:

The (vpl) reference sequence protein of Aichi virus was submitted in the IEDB MHC-
11 binding prediction tool to predict epitopes interact with MHC-11 alleles.
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Table (4): Some of the results of predicted peptides that interact with MHC 11;
remaining data as an extra file.

Core sequence Start End Peptide sequence Allele IC50 Rank

AADLRITLR 99 113 IAADLRITLRFSNPN HLA-DRB1*01:01 390.2 52.67

AFGNFKAWV 214 228 LSCWVAFGNFKAWVP HLA-DPA1*01/ 2146 8.93
HLA-DPB1*04:01

213 227 QLSCWVAFGNFKAWV HLA-DPA1*01/ 2169 8.99
HLA-DPB1*04:01

216 230 CWVAFGNFKAWVPRP HLA-DPA1*01/ 269.1 10.27
HLA-DPB1*04:01

215 229 SCWVAFGNFKAWVPR HLA-DRB1*15:01 25.4 2.18

216 230 CWVAFGNFKAWVPRP HLA-DRB1*15:01 289 261

214 228 LSCWVAFGNFKAWVP HLA-DRB1*15:01 29 2.62

217 231 WVAFGNFKAWVPRPP HLA-DRB1*15:01 50 5.09

218 232 VAFGNFKAWVPRPPP HLA-DRB1*15:01 114 11.1

ATMLVAFAP 112 126 PNDNPATMLVAFAPP HLA-DQA1*03:01/ 405.1 6.83
DQB1*03:02

113 127 NDNPATMLVAFAPPG HLA-DQA1*03:01/ 4724 8.16
DQB1*03:02

111 125 NPNDNPATMLVAFAP HLA-DQA1*03:01/ 4935 8.57
DQB1*03:02

ATSTMVSFS 150 164 SAATSTMVSFSIPYT HLA-DQA1*05:01/ 216.1 23.56
DQB1*03:01

DNPATMLVA 111 125 NPNDNPATMLVAFAP HLA-DQA1*01:02/ 20.8 0.62
DQB1*06:02

112 126 PNDNPATMLVAFAPP HLA-DQA1*01:02/ 24.8 0.89
DQB1*06:02

110 124 SNPNDNPATMLVAFA HLA-DQA1*01:02/ 25.2 0.92
DQB1*06:02

113 127 NDNPATMLVAFAPPG HLA-DQA1*01:02/ 321 1.43

DQB1*06:02
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01
03
04
95
96
92
01
90
01
90
03
92
95
96
03
01
92
04
95
96
03
01
92
04
90

106
105
107
108
109
110
106
105
104
105
104
107
106
109
110
107
105
106
108
109
110
107
105
106
108

104

MLSCFTYIAADLRIT
AMLSCFTYIAADLRI
LSCFTYIAADLRITL
SCFTYIAADLRITLR
CFTYIAADLRITLRF
FTYIAADLRITLRFS
MLSCFTYIAADLRIT
AMLSCFTYIAADLRI
AAMLSCFTYIAADLR
AMLSCFTYIAADLRI
AAMLSCFTYIAADLR
LSCFTYIAADLRITL
MLSCFTYIAADLRIT
CFTYIAADLRITLRF
FTYIAADLRITLRFS
LSCFTYIAADLRITL
AMLSCFTYIAADLRI
MLSCFTYIAADLRIT
SCFTYIAADLRITLR
CFTYIAADLRITLRF
FTYIAADLRITLRFS
LSCFTYIAADLRITL
AMLSCFTYIAADLRI
MLSCFTYIAADLRIT
SCFTYIAADLRITLR

AAMLSCFTYIAADLR

HLA-DRB1*03:01
HLA-DRB1*03:01
HLA-DRB1*04:01
HLA-DRB1*04:01
HLA-DRB1*04:01
HLA-DRB1*04:01
HLA-DRB1*04:01
HLA-DRB1*04:01
HLA-DRB1*04:01
HLA-DRB1*04:04
HLA-DRB1*04:04
HLA-DRB1*04:04
HLA-DRB1*04:04
HLA-DRB1*04:04
HLA-DRB1*04:04
HLA-DRB1*04:05
HLA-DRB1*04:05
HLA-DRB1*04:05
HLA-DRB1*04:05
HLA-DRB1*04:05
HLA-DRB1*04:05
HLA-DRB1*07:01
HLA-DRB1*07:01
HLA-DRB1*07:01
HLA-DRB1*07:01

HLA-DRB1*07:01

211.6
352.9
128.7
137.8
153.2
162.8
176.2
222
323.6
43
44.2
67
67.8
353.1
497.9
55.8
56.5
60.5
72.6
129.5
220.6
28.9
32.3
36
39.3

65

8.31
11.43
10.29
10.94
12.01
12.66
13.51
16.28
21.54

4.7

4.86

8.03

8.13
28.92
34.63

5.48

5.56

5.97

7.15
11.95
17.73

5.51

6.09

6.62

7.09

10.55
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95
96
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04
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90
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92

93

94

95

96

106
105
108
107
109
110
106
105
107
106
108
105
109
104

110

105

104

106

107

108

109

110

MLSCFTYIAADLRIT
AMLSCFTYIAADLRI
SCFTYIAADLRITLR
LSCFTYIAADLRITL
CFTYIAADLRITLRF
FTYIAADLRITLRFS
MLSCFTYIAADLRIT
AMLSCFTYIAADLRI
LSCFTYIAADLRITL
MLSCFTYIAADLRIT
SCFTYIAADLRITLR
AMLSCFTYIAADLRI
CFTYIAADLRITLRF
AAMLSCFTYIAADLR

FTYIAADLRITLRFS

AMLSCFTYIAADLRI

AAMLSCFTYIAADLR

MLSCFTYIAADLRIT

LSCFTYIAADLRITL

SCFTYIAADLRITLR

CFTYIAADLRITLRF

FTYIAADLRITLRFS

HLA-DRB1*15:01
HLA-DRB1*15:01
HLA-DRB4*01:01
HLA-DRB4*01:01
HLA-DRB4*01:01
HLA-DRB4*01:01
HLA-DRB4*01:01
HLA-DRB4*01:01
HLA-DRB5*01:01
HLA-DRB5*01:01
HLA-DRB5*01:01
HLA-DRB5*01:01
HLA-DRB5*01:01
HLA-DRB5*01:01
HLA-DRB5*01:01

HLA-DQA1*05:01/
DQB1*02:01

HLA-DQA1*05:01/
DQB1*02:01

HLA-DQA1*05:01/
DQB1*02:01

HLA-DQA1*05:01/
DQB1*02:01

HLA-DQA1*05:01/
DQB1*02:01

HLA-DQA1*05:01/
DQB1*02:01

HLA-DQA1*05:01/
DQB1*02:01

401.3
412.2
252.5
308.6
320.3
340.7
391.3
423.8
3.4
4.2
4.2
4.8
5.6
6.6
8.1

119.5

132.4

151.7

167.8

203.6

223.7

294

25.89
26.26
17.14
19.86
20.38
21.29
23.4
24.65
0.37
0.6
0.6
0.78
1.04
1.34

1.8

2.24

2.58

3.09

3.5

4.4

4.9

6.61

* Top epitopes in MHC11 epitopes prediction
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FTYIAADLR

Figure (10): 3D structure of T cell top epitopes interacts with MCH1, using chimera

Table (5): results of population coverage of all peptides in both MHC | and MHC Il in

the world:
Epitope World Total HLA Epitope World Total HLA
Coverage Hits Coverage Hits
MHC1 MHC11
Epitope #1: 49.80% 5 Epitope #1: 11.53% 1
KLENFFSFY AADLRITL
R
Epitope #2: 26.14% 4 Epitope #2: 43.96% 3
AATSTMVSF AFGNFKA
wvV
Epitope #3: 13.63% 2 Epitope #3: 40.19% 2
AEVPVSAAT ATMLVAF
AP
Epitope #4: 8.12% 1 Epitope #4: 56.45% 2
AFAPPGATI ATSTMVSF

S
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Epitope #5:
DTGNIENGA

Epitope #6:
ENFFSFYRL

Epitope #7:
FAPPGATIP

Epitope #8:
FSIPYTSPL

Epitope #9:
FTYIAADLR

Epitope #10:
FYMAEVPVS

Epitope #11:
GAPSLSFPA

Epitope #12:
GNFKAWVPR

Epitope #13:
IPYTSPLSA

Epitope #14:
IVRAQRPTY
Epitope #15:

LENFFSFYR

Epitope #16:
LSAIPTSYF

2.50% 1
2.50% 1
17.99% 2
75.41% 13
25.64% 3
3.04% 1
1.95% 1
11.03% 2
20.62% 2
24.86% 5
11.03% 2
22.02% 4

Epitope #5:
DNPATML
VA

Epitope #6:
DRVYIVRA
Q

Epitope #7:
CFTYIAAD
L

Epitope #8:
CWVAFGN
FK

Epitope #9:
EVPVSAAT
S

Epitope #10:
ENFFSFYR
L

Epitope #11:
FAPPGATI
P

Epitope #12:
FGNFKAW
VP

Epitope #13:
FGQLSSGS
W

Epitope #14:
FSIPYTSPL

Epitope #15:
FTYIAADL
R

Epitope #16:
FYMAEVP
VS

34.55%

40.19%

32.12%

63.19%

11.53%

83.57%

56.45%

64.39%

36.62%

48.84%

98.69%

82.35%

16

10
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Epitope #17:
LVAFAPPGA

Epitope #18:
MLSCFTYIA

Epitope #19:
MLVAFAPPG
Epitope #20:

MVSFSIPYT

Epitope #21:
NDNPATMLV

Epitope #22:
NPATMLVAF
Epitope #23:

NPLPPDTKL

Epitope #24:
NPNDNPATM

Epitope #25:
PLSAIPTSY

Epitope #26:
PNDNPATML

Epitope #27:
PYTSPLSAI

Epitope #28:
RVYIVRAQR

2.50%

42.53%

40.60%

42.53%

2.50%

29.29%

12.78%

31.35%

.3.89%

7.85%

3.04%

43.03%

Epitope #17:
KLENFFSF
Y

Epitope #18:
GAPSLSFP
A

Epitope #19:
IPYTSPLSA

Epitope #20:
IVRAQRPT
Y

Epitope #21:
LENFFSFY
R

Epitope #22:
LSAIPTSYF

Epitope #23:
LVAFAPPG
A

Epitope #24:
MAEVPVS
AA

Epitope #25:
MLSCFTYI
A

Epitope #26:
MLVAFAPP
G

Epitope #27:
MLSCFTYI
A

Epitope #28:
MVSFSIPY
T

67.20%

56.45%

2.33%

27.97%

71.33%

38.32%

34.18%

36.07%

11.53%

78.90%

31.32%

54.25%
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Epitope #29:
TKLENFFSF

Epitope #30:
TMLVAFAPP

Epitope #31:
TMVSFSIPY
Epitope #32:
TSTMVSFSI
Epitope #33:
TSYFGWEDW
Epitope #34:

TYIAADLRI

Epitope #35:
VAFAPPGAT

Epitope #36:
VAFGNFKAW

Epitope #37:
VPVSAATST

Epitope #38:
VSAATSTMV

Epitope #39:
WVAFGNFKA

Epitope #40:
YMAEVPVSA

Total

27.86%

1.95%

59.39%

10.00%

7.26%

28.43%

17.99%

25.94%

12.78%

6.81%

4.43%

52.81%

88.9

10

116

Epitope #29:
NFGQLSSG
S

Epitope #30:
NFFSFYRL
L

Epitope #31:
PLSAIPTSY

Epitope #32:
PNDNPAT
ML

Epitope #33:
PYTSPLSAI

Epitope #34:
QLSCWVA
FG

Epitope #35:
RVYIVRAQ
R

Epitope #36:
SAATSTMV
S

Epitope #37:
SCFTYIAA
D

Epitope #38:
SIPYTSPLS

Epitope #39:
SPLSAIPTS

Epitope #40:
SYFGWED
WS

Epitope #41:
TKLENFFS
F

56.45%

43.67%

56.45%

11.53%

56.45%

34.55%

29.87%

34.55%

51.32%

28.50%

4.77%

31.46%

76.04%
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Epitope #42: 76.04%
TSYFGWE
DW

Epitope #43: 4.77%
TMLVAFA
PP

Epitope #44: 47.34%
TMVSFSIP
Y

Epitope #45: 11.53%
TSPLSAIPT

Epitope #46: 11.53%

Epitope #47: 63.26%
TYIAADLR
I

Epitope #48: 61.47%
VAFAPPGA
T

Epitope #49: 89.56%
VAFGNFK
AW

Epitope #50: 78.39%
VPVSAATS
T

Epitope #51: 72.43%
VYIVRAQR
P

Epitope #52: 42.73%
WVAFGNF
KA

Epitope #53: 39.02%
YFGWEDW
SG
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Epitope #54: 75.18% 8
YIAADLRI
T

Epitope #55: 83.66% 10
YMAEVPV
SA

Epitope #56: 17.24% 2
YTSPLSAIP

Total 99.99 206

Table (6): population coverage of top epitopes in both MHC I and MHC 11 in the world:

Coverage Total HLA Coverage
Epitope — Otii ts Epitope Total HLA hits
Class | class Il
0,
FSIPYTSPL 75.41% 13 FTYIAADLR 98.69% 16
TMVSFSIPY 59.39% 10 LSAIPTSYF  85.22% 8
4. Discussion:

In the current study, an immunoinformatic-driven approach used to screen emergent
immunogen against Aichi virus. B-cell immunity is given the priority to design vaccine
but T-cell was also shown to induce strong immune response (36) According to the
prediction result of IEDB the peptides (PLPPDT, PPLPTP, and LPPLPTP) were passed
Bepipred linear epitope prediction test, Emini surface accessibility test and Kolaskar
and Tongaonkar antigenicity test ,there were 14 conserved epitopes that have the
binding affinity to B cell while there are 17 epitopes from different windows size was
predicted to be on the surface and antigenic according to Emini surface accessibility

and Tongaonkar antigenicity test. According to T cell, epitopes are typically peptide
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fragments and their responses are exquisitely antigen-specific, and they are important

as antibodies in defending against infection (37, 38).

T cell immune response is long-lasting immunity as foreign particles and can avoid
the effect of memory produced via an immune system. In the prediction results of
IEDB, the peptides that have good affinity with HLA molecules were FSIPYTSPL and
TMVSFSIPY for MHC1. FTYIAADLR and YMAEVPVSA for MHC class Il.

We installed threshold associated with all epitopes in both MHC1 and MHC11 by
reformulating the peptides bind with an IC50 value below 500 nM, this allowed
computing the number of true negatives, true positives, false negatives, and false

positives.

MHC1 binding prediction was analyzed using IEDB Based on Artificial neural network
(ANN) with half-maximal inhibitory concentration (IC50) < 500; 41 conserved
peptides were predicted to interact with different MHC-1 alleles. The peptide
FSIPYTSPL from 159 to 167 had higher affinity to interact with 13 alleles (HLA-
A*02:01, HLA-A*02:06, HLA-A*68:02, HLA-B*15:01, HLA-B*35:01, HLA-
B*39:01, HLA-B*46:01, HLA-B*58:01, HLA-C*03:03, HLA-C*07:02, HLA-
C*12:03, HLA-C*14:02, HLA-C*15:02),followed by TMVSFSIPY from155 to 163
that binds 10 alleles (HLA-A*03:01, HLA-A*11:01, HLA-A*29:02, HLA-A*30:02,
HLA-A*32:01, HLA-A*68:01, HLA-B*15:01, HLA-B*15:02, HLA-B*35:01, HLA-
C*12:03). World population coverage results for total epitopes binding to MHC1 alleles
was 98.9% and for the most promising peptides (FSIPYTSPL, TMVSFSIPY) was
75.41% and 59.39% respectively. these epitopes would possibly be the best vaccine
candidates primarily based on the fact that an epitope needs to be as conservative
as possible to provide extensive protection among specific virus  isolates. These
epitopes were also identified as nontoxic to humans depend on the antigenicity test. All
the predicted epitopes were placed on the surface of the viral proteinl, representing the

accessibility for the entered virus.

MHC 11 binding prediction was also analyzed based on Atrtificial neural network (NN-
align) with half-maximal inhibitory concentration (IC50) < 500 .54 conserved epitopes
found to interact with MHC-11 alleles. The most promising peptides was FTYIAADLR
from 96 to 104 with 9-mers which interact with 16 alleles (HLA-DRB5*01:01, HLA-
DRB4*01:01, HLA-DRB1*15:01, HLA-DRB1*07:01, HLA-DRB1*04:05, HLA-
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DRB1*04:04, HLA-DRB1*04:01, HLA-DRB1*03:01, HLA-DRB1*01:01, HLA-
DQA1*05:01, HLA-DQB1*02:01, HLA-DPA1*02:01, HLA-DPB1*05:01, HLA-
DPA1*02:01, HLA-DPB1*01:01, HLA-DPA1*01:03, HLA-DPB1*02:01) followed
by YMAEVPVSA from (143) to (151) which interact with 10 alleles (HLA-
DRB1*09:01, HLA-DRB1*08:02, HLA-DRB1*04:04, HLA-DRB1*04:01, HLA-
DRB1*03:01, HLA-DRB1*01:01, HLA-DQA1*05:01, HLA-DQB1*03:01, HLA-
DQA1*05:01, HLA-DQB1*02:01). The world population coverage results for all
epitopes that have binding affinity to MHC11 alleles was 99.99% while world
population coverage of the most promising three epitopes FTYIAADLR and
YMAEVPVSA was 98.69% and 83.66% respectively.

An overarching approach to gain most protection against viral infections is
to design a successful peptide-based  vaccine  following  the identification
of essential epitopes by using the immunoinformatic approach combined with an
effective adjuvant choice. Computational immunology is now regarded to contribute to
vaccine designin the way of computational chemistry contributes to drug
design, before the wet lab confirmation, an advance bioinformatics software should be
employed to predict these properties (37, 39).

Immunoinformatic focuses mostly on small peptides ranging from 8 to 11residues, just
one epitope per protein can be sufficient to create an immune response in the host(40-
42). Bioinformatic techniquesto search for epitopes are well understood and
available, however can sometimes lead to high false positive rates(43) . Despite this
drawback, epitope predictors are successful of identifying weak or even strong epitope
motifs that have been experimentally ignored (44).

With the advent of next-generation sequencing (NGS) methods,
an extraordinary wealth  of information has become available that requires more-
advanced immunoinformatic tools. this has allowed new opportunities for translational
applications of epitope prediction, such as epitope-based design of prophylactic and

therapeutic vaccines (45).
5.Conclusion:

World population coverage results for total epitopes binding for both MHC1 and 11
alleles was 99.8% and the most promising T-cell peptides was FSIPYTSPL from 159
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to 167 that considered as a unique domain which successfully interacted with both
MHC1 and MHC11 alleles together, and it can be binding with 19 distinctive alleles
and provided the highest population coverage epitope set (87.42%) this region is
probably promising and This peptide should be considered as a viable peptide vaccine

for Aichi virus.
6. Recommendation:

We recommend Further in vitro and in vivo studies to undertake the effectiveness of
these predicted epitopes as peptide vaccine. and also, to do further studies in other
strains, there will be a possibility to find common conserved promising epitopes for
multiple strains. this work considered for further investigation.
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