B SGHEE 20244 Hs56% 5 H - 99 .

EIIE, I, W5, SE AEMIEEDNTE T, B AIMRAI ST B BINS 0T [J]. WS EEE, 2024, 56 (5): 99-106.
LIY Y, SUN Q, YANG Q, et al. Inmunoinformatic prediction and analysis based on T—cell and B—cell epitopes in the African swine fever virus [J]. Animal
Husbandry & Veterinary Medicine, 2024, 56 (5): 99-106.

EMBERS T, BAMRMNEEESFTMNS SH

FWER, WF', B, EEEFE, KF', HRE”
(L. R R Be R T B vh O 2GR R 202 SERE 9T %=, JE3E 100853
2. AT R BE By O O 25 FIRL 2 R %, dEat 100853)

WE. 7o G E R kAR SRR (ASFV) Z5HMEE I T, B ARG, NAEWIEE (ASF) FAEEw M OH RS2,
M\ NCBI 1 RCSB $itd FEFK U ASFV 2 H BT H1I A1 = 4E 4544, FH IEDB, DTU Health Tech 2584k B 1Y 4 W) 75 B2 T B XF ASFV i 5 Fp g5 5
p72. pl7. p49., M1249L Fl H240R MIANMIEEPE T 40MIERA, . 2otk B 4UMIFIAG S B AUMIER AT AT 50 . 5 R IR . S AVR B ook, —94h
FLATCHM S il 3, A MI1249L 40 HOM BIPTIEbE R4r . Jo# . JEEBUWANMETETE T U307 27 4, 4tk B UM 3347 35 45 Tl
FIE XS p72 BRI B AR SR AL 2 4>, S5, ASFV By 5 FE AT R RA 2/ MEHE T, B 4iifiRfr, b B 4uMusRAAEXT SOL, 5 A
rf p72 1 M1249L e BB R FT 5t , W25 G 8 A A C S 8UE B o d ASF RO iS5 |

KW AEVEEE, BN, FA; TN B 4NN, SEfE R

FESES. S852. 4 XEARERD . A XEHS: 0529-5130(2024)05-0099-08

Immunoinformatic prediction and analysis based on T—cell and B—cell
epitopes in the African swine fever virus

LI Yuanyuan', SUN Qi', YANG Qi*, HUANG Zhuanging', ZHANG Ying', XU Fenghua'"
(1. Pharmaceutical Sciences Research Division, Department of Pharmacy, Medical Supplies Center,
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Abstract; This study was to predict the T—cell and B—cell epitopes of African swine fever virus ( ASFV) proteins by immunoinformatic
methods and to provide reference for the design and development of ASF epitope vaccines. The sequence and the three—dimensional structure
of ASFV proteins were obtained by searching NCBI and RCSB databases. The cytotoxic T-cell epitopes, linear B—cell, and conformational
B-cell epitopes of the five structural ASFV proteins, p72, pl7, p49, M12491., and H240R, were identified using bioinformatic tools in
IEDB, DTU Health Tech and other databases. The results showed that five proteins were all hydrophilic proteins. The secondary structure of
the five proteins was mainly random coil, except M1249L. 27 potential epitopes of the cytotoxic T cells and 35 potential epitopes of the linear
B cells were predicted, with good antigenicity, no toxicity, and no allergen. Two conformational B—cell potential epitopes only from p72 were
also predicted. The five structural proteins of ASFV might have multiple potential T—cell and B—cell epitopes, among which B-cell epitopes
were dominant. In the five proteins, p72 and M1249L were the most promising for designing and developing vaccines. Combined with the pro-
tein—related information, the antigen epitopes might be used to provide a research reference for the construction of ASF epitope vaccines.
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Bi . DNA B | HH 41 B A SR v A, [HE
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B R ZH ASFV S DIRE M AR NGE, Tk 7 1958
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R AR, RN TIREEIR, A%
Ve, BRI NGOG, PURERAR
P F P JUE U R Rr IR A 2 R, T A0
ROMEREERAL, 5EEALBEEEY (major
histocompatibility complex, MHC) %54, JFRE#L CD8*
(MHC-T) F1CD4" (MHC-I) T 4032 A0 ;
B 2400 20 ) e B 240 2 1 52 A S R R S M R D
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PE B BRI R I, IRFE e fs By TR
XU EUER BT ECRE DA A5 B A T ) T B e, 42
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EPUREF BRI R RAA AR, ki BeE
JCR AR I 3 e AN T s T B REAS S e tRidt
TR T AR P 9 R R, X ST Bt R
MAAREREZLTY ) AR BEHR ASFV 4542
FIRY T 40/f0F0 B 40 2 0 Bk B A= 07 T RE, R I
PURE, S5a0efE B, T HI G e F 2 A i Y
FRE, i ASF SER BT R RIS R AR A SRk

1 #BETE

L1 EARFIIER

S AW 5 B b0 DL Fasta #% 20 3k B
ASFV 43 Bk 19 5& K 2H 5 %)) ( https ://www. nebi. nlm.
nih. gov/protein/? term = ASFV ), J¥ %l 5. NC _
001659.2, KZIL 5 FEZMEMEN, @45 4 FiA
FEEM (p72. pl7. p49 Fl MI249L) FI 1 Fh FARIA
FEH (H240R) | fdi ] Expasy Sever H7EZL /3 Hr T.
H. ProtParam ( https ://web.expasy.org/protparam/ ) 43t
BAERR TR, AL CERE L RREME. K
PEEFERAE BT, FF4H H ProtScale (https ; //web. expasy.
org/protscale/ ) X 8 [ T HARAT B 124 FE R 1Y 55/ i 7K
THBLHE—2E 30T, S HOEREBOAE
1.2 FBEARZREHTN

43 5 . SOPMA ( https://npsa — prabi. ibep. fr/
NPSA/npsa _ sopma. html ) FI PSIPRED 4.0 ( http://
bioinf.cs.ucl.ac.uk/psipred/ ) TEZE R 55 %5 FUN 43 B 5 Fh

FEHR p72., pl7. p49. MI1249L F1 H240R 1) 2 2%
H, AL4E a-BRHE . BT . B-FMATHLINIEH
1.3 T AR

i A ¥ 15 B 2% T. H. NetMHCpan3. 0 (http://
tools.iedb.org/processing/ ) Fll NetMHCpan 4.1 (https://
services. healthtech.dtu. dk/service. php? NetMHCpan—4.
1) Tl p72. pl17. p49. MI1249L Fl H240R iX 5 Fh £
BT IS AE R A B T K40 ( cytotoxic T lym-
phocyte, CTL) Fefz'"2  $eHL 75 4% (40 i
(swine leukocyte antigen, SLA) [ 2RSENFEH, Hp
SLA-1 S5 F A 23 4, SLA-2 53 H 26 1,
SLA-3 SEf 46K 21 4>, SLA-6 S5 54>, &
JRBAC BEI@ H ol 8 ~ 14 DR KR, @it dtEiks
MHC- T K5-FRI%E ). G E A, SusmT
MREARIZ, L IC,<500 nm HI3E 1 #0043 BCHE
AT 2% A TR 22 IR Vi A 1B 2 57 Y PE A b v, 3
1 G A7 B TEDB H MHC - [ Immunogenicity
T.H (http://tools.iedb. org/immunogenicity/ ) #f— %
G e R A 1 S I, O i B g IR A A M A 0. 2
MZRALAE Ry CTL ALY B 25 R 454 SOPMA
5{ PSIPRED 4.0 Tl — 2% 25 ) i 45 3, eI o — 12
Ji€ . BB FEMENE N ALY X,
1.4 B AR

KPR R FH )i 22/ 26 PE B K E 41 MY (linear B
lymphocyte , LBL ) & {37 it ] T. 2. ABCpred ( https://
webs. iiitd. edu. in/raghava/abcpred/ABC _ submission.
html) Fl Bepipred 2.0 ( http://tools. iedb. org/beell/) £
FFIWr, BE ABCpred iR 55 s BN B (H 0.85, 24
HEFRIKBIK BB 161, BLE Bepipred 2.0 Hijll
BIER 0.5, BKBAHE, 5~30 M &R . LBL £
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lerTOP v2.0 ( http://www. ddg — pharmfac. net/Alle-
TOP/) 1%

2 HBREHMW

2.1 EARFIIFAMER
H NCBI 4 PR R 3045 p72 (pB646L) HHF
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B, N 40% ~ 60%, o-IRHEL 20% ~30% (FRT
MI1249L), B-#1& N 0~30%, B-HANMET 10%;
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SOPMA PSIPRED 4.0

B ot p-Hi Bt i TR I o Bt p-4id T 1
A g G B NUR B SR BURM GIRK RUEM SERN EUSR UEH EMM SR

Bt Bl B e Kk Blve Kot Bl Bk e B Bl Bod o Bl
p72 125 19.35 163 25.23 34 5.26 324 50.16 66 10.22 157 24.30 423 65.48
pl7 35 29.92 20 17.09 4 3.42 58 49.57 55 47.01 5 4.27 57 48.72
p49 128 29.22 30 6.85 32 7.31 248 56.62 132 30.14 14 3.20 292 66.66
M1249L 620 49.64 213 17.05 124 9.93 292 23.38 719 57.57 87 6.96 443 35.47
H240R 50 20.83 72 30. 00 18 7.50 100 41.67 7 2.92 116 48.33 117 48.75

2.3 A% CTL RELHHH

i 77 NetMHCpan 3.0 I NetMHCpan 4.1 il
CTL 27, 195r8A%, B R0 T RE K,
HERIUAS, S AV p72, pl7, pd9, MI1249L
H240R 437l 3k 1% CTL {3k % A7 101, 14, 55, 260,
58 /1, #E—2AdiH MHC- 1 Immunogenicity P4 52
S, BT 0.2 BN, [FIRTFR L A
Hoo—IBE . B-HT R X, 5 FPEE A R4 RIS E] CTL

kRN 29, 5, 3, 58, 124>,
8 W Ad FH Vaxigen v2.0, ToxinPred, AllerTOP
v2. 0 PEMY CTL fi BE A7 BT Bt . 75 1 R0 i i,
e B PR R A JoiErE . JoEEERY CTL %
WRAATE27 4, SHPEARSHIA 12, 0, 0, 12,
A, H 3 R A TS . BRSBTS
e 2 frs,

F2 IMEARME CTL REUMMER

iif WBFSI KE/ee RIAGE  SRAH :2; gﬁ; %ﬁiﬁ *’ff e St
p72 AMMITFALK 9 579 587 232.4 1.156 2 0.251 46 1.456 2 pn ¥
ASAINFLLL 9 627 635 349.9 1.213 2 0.234 68 0.794 2 J g
KLTFGIPQY 9 89 97 420.4 0.168 4 0.211 64 0.542 0 " i
RAREFYISW 9 602 610 148.4 0.574 1 0.243 73 1.543 7 J T
RRNIRFKPWF 10 388 397 449.5 1.892 1 0.213 28 1.653 2 o ¥
SASAINFLL 9 626 634 475.3 0.389 2 0.201 50 0.655 2 i ¥
SASAINFLLL 10 626 635 303.0 1.424 9 0.203 33 0.859 4 o 7
SQIEETHLV 9 50 58 476.0 0.027 2 0.298 81 1.089 6 g 7
SRAREFYISW 10 601 610 336.0 0.280 0 0.288 46 1.224 2 G I
SVSIPFGER 9 347 355 227.8 0.458 2 0.266 72 1.512 7 G Jc
SVSIPFGERF 10 347 356 467.0 0.318 5 0.330 06 0.850 2 i Jc
VSIPFGERF 9 348 356 402.2 0.832 1 0.292 68 0.952 1 g 7
M1249L ASLEFNTFYAF 11 922 932 377.1 1.928 0 0.372 59 0.528 9 ¥ 7
ASLEFNTFYAFY 12 922 933 402.0 3.066 5 0.454 59 0.469 3 G Jc
AYVTFLLEK 9 620 628 421.5 1.169 8 0.205 16 0.454 9 x &
FLTITIHGM 9 604 612 366.6 1.084 7 0.356 70 0.505 5 pn I
ISPAVIEAI 9 1029 1037 149.9 1.769 0 0.308 61 0.749 7 pn T
KACTFIHFGK 10 535 544 282.8 7.160 0 0.414 21 1.102 2 ¥ ¥
KASLEFNTFYAFY 13 921 933 418.6 8.908 7 0.390 08 0.410 3 ¥ ¥
KEFLTITIL 8 602 609 430.2 0.286 1 0.222 68 0.563 7 oG 7o
KNIRLIDFLF 10 43 52 397.7 1.972 4 0.327 28 1.930 2 pn I
LIDFLFTLK 9 47 55 480.7 3.4851 0.250 68 1.709 2 " T
REFALTELNTI 11 1 166 1176 272.5 0.729 0 0.208 65 0.791 9 ¥ ¥
REFALTELNTII 12 1166 1177 388.5 1.654 9 0.295 50 0.550 5 o ¥




B SHBE 20244 56 HSH - 103 -
gR2
R IC5 RS GoElEM B
NS Kff/aa RIGHE  S5dfE T i
w4 IR wa REECSOREE L 4 4y e Sk
H240R KMTVFPFMIPFPL 13 63 75 482.7 24.579 4 0.311 82 0.761 6 7 7
MTVFPFMIPFPL 12 64 75 349.7 11.006 1 0.274 88 0.544 7 T "
MTVFPFMIPFPLQK 14 64 77 403.7 10.566 3 0.208 72 0.589 4 Jc P
2.4 %3 LBL ROIOHT 0 a—1E8E . B-FrS XA, 5 AR B4 913K 15 LBL

2351 ] ABCpred #i1 Bepipred 2. 0 Fiil| 5 #h %
Jit p72. pl7. p49. MI249L Fl H240R A LBL A,
PRI A O e R r, BREMRBEKEDLT 5 MEZT
30 IRAIFA, 5 FAR A B4 4R 45 T LBL ik 3%
f235, 3, 18, 61, 134>, HIMATS-F-H{E 7350
0.496, 0.501, 0.555, 0.489, 0.501, E— A {di ]
iBCE-EL BN 0E, Bk - gegh i rh A i sl & {7

fRIERAL 34, 3, 17, 56, 111>,

s Vaxigen v2.0, ToxinPred, AllerTOP
v2. 0 WA LBL fie i R A7 i e I v | 2 M 0 B i ik
AT RIGTEE RAF . Jo, JCEUSIER LBL i 3%
AT 35 A, S AEE MY 10, 1,5, 17, 2
A, HFH) BN EFITNE a0k 3 Fs

®3 SHMEBEABRME LBL RUFNLER

B4R fikE 751 KJE/aa  BIRMIE SORACE  ROERME HURES A S
p72 AMMITFALKPREEYQP 16 579 594 0.668 6 1.618 9 o 7
EFYISWDTDYVGSITT 16 605 620 0.956 0 0.404 6 ¥ ¥
FGRPIVPGTKNAYRNL 16 161 176 0.946 1 0.453 5 x o
KPYVPVGFEYNKVRPHTGTPTLGNKL 26 65 90 0.360 8 0.490 1 G o
PFGRPIVPGTKN 12 160 171 0.956 0 0.773 7 o ¥
QPTHHAEISFQDRDTALPDACSSISDISP 29 499 527 0.454 5 1.274 0 & &
RFIPGRPSRRNIRFKP 16 380 395 0.956 0 1.224 4 o &
SSYIPFHYGGNAIKTP 16 559 574 0.770 0 0.515 5 ¥ &
TWNISDQNPHQHRDWH 16 473 488 0.956 0 0.965 6 X ¥
TWNISDQNPHQHRDWHK 17 473 489 0.956 0 0.599 9 o o
pl7 EPHHHFPVFFRKRKNS 16 83 98 0.956 0 1.051 8 Jc 7
p49 GGIGDSKLDSTFPKDF 16 391 406 0.851 3 0.662 3 X ¥
GIAGRGIPLGNPHVKP 16 231 246 0.956 0 1.4275 i o
KLDSTFPKDFNASSVP 16 397 412 0.956 0 0.456 9 o 7
NGYIPHKDVYNILCLA 16 206 221 0.956 0 0.722 0 ¥ ¥
TGVPMLGPLPPKDSQH 16 260 275 0.956 0 0.756 4 J o
M1249L, AELITTEYLNIKKQWE 16 379 394 0.956 0 0.738 2 G o
DILSLNNEEIEA 12 16 27 0.583 7 0.973 2 ¥ ¥
EGRSYADIREGQGAPP 16 1041 1 056 0.956 0 0.857 3 X &
EIGSFSPETLGYVASGA 17 147 163 0.956 0 1.086 1 P &
ESLRVWWGGRDEEKTS 16 759 774 0.956 0 0.539 1 o &
FYNIFDPNTGRADQRT 16 821 836 0.956 0 0.458 7 X ¥
GAMEGRSYADIREGQGAPPPPTSMDDPRL 29 1038 1 066 0.724 6 0.777 2 i o
HAEQREKEQMILQQVD 16 306 321 0.874 0 0.690 4 b 7
HRKLDREDQGSHISNI 16 228 243 0.956 0 0.668 6 X ¥
HRKLDREDQGSHISNIVETEEIEPEE 26 228 253 0.392 7 0.765 4 x o
THQNGLQGLSVQDD 14 660 673 0.595 4 0.5150 o o
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HEHBA TR K751 KE/aa  BIRMIE S9RAE  ROMERE  HURETS M gtk
M1249L IQIKKDMTTPSSETQP 16 991 1 006 0.956 0 0.427 5 o ¥
LTEILLGPMYDYAATV 16 678 693 0.565 5 0.503 5 G &
PPPPTSMDDPRLMAVD 16 1 055 1 070 0.956 0 0.689 6 o &
QEDRTADVG 9 508 516 0.956 0 1.625 1 g 7
TMKACTFIHFGKLVDV 16 533 548 0.928 3 0.771 1 ¥ ¥
VVPIVSEKKKELRVRPSTR 19 88 106 0.956 0 1.175 8 J o
H240R LDSQEKRHGHYPFSFELKPYGQTGA 25 25 49 0.546 8 1.467 7 b ¥
TRAAPKMASKKEHQ 14 8 21 0.919 5 0.933 0 ¥ ¥

2.5 % CBL RELIOH

M UniProt ¥ FE A R ASFV 5 Flv 2 14 5 p72.
pl7. p49. MI1249L Fl H240R %5 53 5 b P22776,
089424 . 065165, 065152, (065190, L& p72 A
AR S50 15 8., Hoax 4 B 1 BRI 1A vl LA
PR EEFER

M RCSB 4 5 K & 4K 15 p72 F A pdb L5
61.2T, H:3D Z5#ani&l 2 s, it Discotope 2.0 Fi
I p72 By CBL 247, M 1 889 NG MR 345 189 4
CBL R &M, Hr A4 64 4>, BHE66 1, CHE
59 4, it ElliPro i p72 ) CBL F Az, 1547
B, SRR N IR AR I AT
R, AR RO AT REMEER R, p72 3K1S CBL f#k
Tl 24, RBEERL 1B 1075 DNEILFIEEL, W
P4 0.698; PR FAL 2 ALF 10 NE ILRR R I,
T B 4y 0.642, LR )T SN C. H282, C:

s N

P284, C. E285, C. N286, C. 1287, C: (288, C:
T289, C. A290, C. G291, C. K292, 2 M# CBL
RO 3D LEF ML an Kl 3 s

B 2 RCSB EH[R p72 B9 3D &H#

A, p72 fE# CBLARAL 1 (1 075 DNEFEMELE) 5 B. p72 JL# CBL KL 2 (10 NEIEMRILIE) .

& 3 ElliPro il p72 {£# CBL R{LRY 3D LRk 5

HIT ASFV HA L dettt | M BOLR M AR
FTHER ) PR AR SR AR M A L BE, O

A, BRK, WitiaY)s s —mase . AR, Tk
MU FH R RE , RIS 1, ek, &
RLEEFAVE WAL REET, LAZME KB LA MHC 7
GRS, LA A R PR SR BN A, AR T
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P FERAE R BB R B bR, [RIES R 227 e B
B RIBY sy, AL R AR ) S ()4 SEHK .

NG IE B R RER R R, ANATERE R G DL A 55
(], AHEGF IR TG E T . DNA B N 4, K
A e E M RIER Y

AWFFE NG5 B A, ik %55 ASFV 5
FP&EFIE [ p72. pl7. p49. MI1249L Fl H240R Y T,
B 400, VE AR ASFV - AR 45 44 Y T A
FeEH, S5REIEESEEMBERNFES, iS4t
LR, PR P 5 PR A SRR
M, A CTL ik 27 4>, LBL IR
35 4, AERXF p72 B9 CBL AL #0724, Horp 5 F
AR CTL PLRA R AL 5390 R 12 (44.44%) . 0, O,
12 (44.44%) F13 (11.11%) 4>, LBL {#FEN 5
K10 (28.57%) . 1 (2.86%) . 5 (14.29%) . 17
(48.57%) #12 (5.71) A, RN ZHED T
p72 Al M1249L, & it & CTL fE #F A 1Y 88. 89%
(24/27), LBL PRBEALIH 77.14% (27/35), VI K
CBL fi#EA 19 100% (2/2), UeB e g HEDT
JEPERE AR, AR 5 R AR S o B BT B G
5200 R M1249L —REEM DL o180 R, HE
HAHa@ R ERE, AR ICHINAE I X 5]
DL R R 0

T 4 A7 0 T HIEF 2 KR Be 5 MHC 454 |
AN PN T ARG B A, TR AR ZIKE N T
YA A TN A . NS4RS 53 MHC- 1
N MHC- 11 28, 4350 00& AR CTL i B T ik
B4 (helper T lymphoeyte, HTL), H:H CTL GE
Sy USRI | 2EFLE S s R PR g B A2 5 1
FHML, 7E MHC— T 45 19 20 il 5 92 vh & 45 DG SR A
FH. SLA, B Ry MHC $L)5, 4040 T H 40 i 3% 1
RERS IR T A0 R Tm A9 A B ICRIEE A B K . B 4l
MuZe 70 M LBL A fil CBL R HifP2E 5, LBL %
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