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Table S1. MHC class I epitopes prediction

	Propred-1
	CTLPred
	NetCTL 1.2

	IEEVMNIVLI
	TFFQEVPHV
	TTSLYKGVY

	VMNIVLIALSVLAVLKGL
	EVPHVIEEV
	CTKNNSHHY

	VMNIVLIAL
	VPHVIEEVM
	ITEMLQKEY

	NIVLIALSV
	VIEEVMNIV
	VLAVLKGLY

	IALSVLAVL
	LIALSVLAV
	LSIPNFNQY

	SVLAVLKGL
	AVLKGLYNF
	NTSIINHKF

	FATCGLVGLVTFL
	FATCGLVGL
	MTSYQYLII

	FATCGLVGL
	VYELQTLEL
	LSQRTRDIY

	GLVGLVTFL
	KNNSHHYIM
	NWDCIMTSY

	NETGLELTL
	IINHKFCNL
	FSRPSPIGY

	IINHKFCNL
	ALMSIISTF
	IMCIPYCNY

	LSDAHKKNL
	MSIISTFHL
	LRDIMCIPY

	SRPSPIGYL
	QYNLSHSYA
	QADNMITEM

	RRGTFTWTL
	GVLQTFMRM
	GRSCTTSLY

	LIEAELKCF
	MAWGGSYIA
	MRMAWGGSY

	
	AWGGSYIAL
	YCNYSKYWY

	
	FSRPSPIGY
	NMETLNMTM

	
	SQRTRDIYI
	VQYNLSHSY

	
	RTRDIYISR
	

	
	RRGTFTWTL
	

	
	RWMLIEAEL
	

	
	ELKCFGNTA
	

	
	MLRLFDFNK
	

	
	FNKQAIQRL
	

	
	NALINDQLI
	

	 
	IPYCNYSKY
	 




Table S2. MHC class II epitopes prediction (The core epitopes predicted by NetMHCII2.3 are highlighted in bold).

	[bookmark: RANGE!A1]ProPred
	NetMHCII2.3
	EpiTOP3.0

	MGQIVTFFQ
	IALSVLAVLKGLYNF
	MGQIVTFFQ

	FFQEVPHVI
	ALSVLAVLKGLYNFA
	FQEVPHVIE

	VMNIVLIALSVL
	LSVLAVLKGLYNFAT
	IEEVMNIVL

	MNIVLIALSVLAV
	SVLAVLKGLYNFATC
	VLIALSVLA

	IVLIALSVL
	VLAVLKGLYNFATCG
	LIALSVLAV

	LKGLYNFATCG
	LAVLKGLYNFATCGL
	LSVLAVLKG

	LVGLVTFLLLCGRSC
	DCIMTSYQYLIIQNT
	LAVLKGLYN

	VYELQTLEL
	CIMTSYQYLIIQNTT
	LKGLYNFAT

	LNMTMPLSC
	 IMTSYQYLIIQNTTW
	FATCGLVGL

	LELTLTNTSII
	TSYQYLIIQNTTWED
	LCGRSCTTS

	INHKFCNLS
	RPSPIGYLGLLSQRT
	LYKGVYELQ

	MSIISTFHLSI
	PSPIGYLGLLSQRTR
	YKGVYELQT

	MSIISTFHL
	SPIGYLGLLSQRTRD
	VYELQTLEL

	FNQYEAMSC
	PIGYLGLLSQRTRDI
	YELQTLELN

	VQYNLSHSY
	IGYLGLLSQRTRDIY
	LQTLELNME

	ISVQYNLSH
	GYLGLLSQRTRDIYI
	LELNMETLN

	YNLSHSYAG
	MSIISTFHLSIPNFN
	LNMETLNMT

	YAGDAANHC
	SIISTFHLSIPNFNQ
	LNMTMPLSC

	MRMAWGGSY
	IISTFHLSIPNFNQY
	IMVGNETGL

	LQTFMRMAW
	ISTFHLSIPNFNQYE
	MVGNETGLE

	MTSYQYLII
	STFHLSIPNFNQYEA
	VGNETGLEL

	YQYLIIQNT
	TFHLSIPNFNQYEAM
	LELTLTNTS

	LIIQNTTWE
	GVLQTFMRMAWGGSY
	LTNTSIINH

	IGYLGLLSQ
	VLQTFMRMAWGGSYI
	IINHKFCNL

	LLSQRTRDI
	LQTFMRMAWGGSYIA
	INHKFCNLS

	IYISRRRRG
	QTFMRMAWGGSYIAL
	LSDAHKKNL

	WMLIEAELK
	TFMRMAWGGSYIALD
	LYDHALMSI

	LKCFGNTAV
	FMRMAWGGSYIALDS
	LMSIISTFH

	LRLFDFNKQ
	LSVLAVLKGLYNFAT
	MSIISTFHL

	IQRLKAPAQ
	SVLAVLKGLYNFATC
	IISTFHLSI

	IQLINKAVN
	VLAVLKGLYNFATCG
	FHLSIPNFN

	LINDQLIMK
	LAVLKGLYNFATCGL
	FNQYEAMSC

	LIMKNHLRDIM
	AVLKGLYNFATCGLV
	MSCDFNGGK

	LRDIMCIPY
	VLKGLYNFATCGLVG
	FNGGKISVQ

	YCNYSKYWY
	VGLVTFLLLCGRSCT
	ISVQYNLSH

	WYLNHTTTGR
	GLVTFLLLCGRSCTT
	LSHSYAGDA

	LVSNGSYLN
	LVTFLLLCGRSCTTS
	VLQTFMRMA

	
	VTFLLLCGRSCTTSL
	FMRMAWGGS

	
	NNSHHYIMVGNETGL
	MRMAWGGSY

	
	NSHHYIMVGNETGLE
	WGGSYIALD

	
	SHHYIMVGNETGLEL
	LDSGCGNWD

	
	HHYIMVGNETGLELT
	WDCIMTSYQ

	
	HKKNLYDHALMSIIS
	LIIQNTTWE

	
	KKNLYDHALMSIIST
	WEDHCQFSR

	
	KNLYDHALMSIISTF
	FSRPSPIGY

	
	NLYDHALMSIISTFH
	IGYLGLLSQ

	
	LYDHALMSIISTFHL
	LLSQRTRDI

	
	GVLQTFMRMAWGGSY
	LSQRTRDIY

	
	VLQTFMRMAWGGSYI
	YISRRRRGT

	
	LQTFMRMAWGGSYIA
	ISRRRRGTF

	
	QTFMRMAWGGSYIAL
	WMLIEAELK

	
	TFMRMAWGGSYIALD
	MLIEAELKC

	
	AQTSIQLINKAVNAL
	LIEAELKCF

	
	QTSIQLINKAVNALI
	IEAELKCFG

	
	TSIQLINKAVNALIN
	FGNTAVAKC

	
	QTSIQLINKAVNALI
	FCDMLRLFD

	
	TSIQLINKAVNALIN
	FDFNKQAIQ

	
	SIQLINKAVNALIND
	FNKQAIQRL

	
	IQLINKAVNALINDQ
	LKAPAQTSI

	
	QLINKAVNALINDQL
	IQLINKAVN

	
	SQRTRDIYISRRRRG
	LINKAVNAL

	
	QRTRDIYISRRRRGT
	LINDQLIMK

	
	RTRDIYISRRRRGTF
	LIMKNHLRD

	
	TRDIYISRRRRGTFT
	IMKNHLRDI

	
	RDIYISRRRRGTFTW
	LRDIMCIPY

	
	DIYISRRRRGTFTWT
	WYLNHTTTG

	
	IYISRRRRGTFTWTL
	LNHTTTGRT

	
	NLYDHALMSIISTFH
	WLVSNGSYL

	
	LYDHALMSIISTFHL
	LVSNGSYLN

	
	YDHALMSIISTFHLS
	FSDDIEQQA

	
	DHALMSIISTFHLSI
	ITEMLQKEY

	 
	HALMSIISTFHLSIP
	MLQKEYMER

	
	MTSYQYLIIQNTTWE

	
	TSYQYLIIQNTTWED

	
	SYQYLIIQNTTWEDH

	
	YQYLIIQNTTWEDHC

	
	QYLIIQNTTWEDHCQ

	
	LIALSVLAVLKGLYN

	
	IALSVLAVLKGLYNF

	
	ALSVLAVLKGLYNFA

	
	LSVLAVLKGLYNFAT

	
	 VANGVLQTFMRMAWG

	
	ANGVLQTFMRMAWGG

	
	NGVLQTFMRMAWGGS

	
	GVLQTFMRMAWGGSY

	
	VLQTFMRMAWGGSYI

	
	DFNGGKISVQYNLSH

	
	FNGGKISVQYNLSHS

	
	NGGKISVQYNLSHSY

	
	GGKISVQYNLSHSYA

	
	GKISVQYNLSHSYAG

	
	NETGLELTLTNTSII

	
	ETGLELTLTNTSIIN

	
	TGLELTLTNTSIINH

	
	GLELTLTNTSIINHK

	
	LELTLTNTSIINHKF

	
	 LYDHALMSIISTFHL

	
	YDHALMSIISTFHLS

	
	DHALMSIISTFHLSI

	
	HALMSIISTFHLSIP
	

	
	ALMSIISTFHLSIPN
	

	
	LMSIISTFHLSIPNF
	







Table S3. Comparison of B-cell epitopes (this work) with the Robinson et al.’s1 B-cell epitopes. The common sequence between these two epitopes is highlighted in red color. Here, LASV-I, LASV-II and LASV-III represent different lineages from Nigeria while LASV-IV represents those from Sierra Leone1. The blue colors represent the amino acids differing in lineages.

	Epitope
	Sequence 
	Interval
This-work (Robinson)
	Sequence (ref. Robinson)

	E24
	LSDAHKKNLYD
	
120-130 (119-134)
	NLSDAHKKNLYDHALM (LASV-I, II, IV)

	
	
	
	NLSDAHKKNLYDHTLM (LASV-III)

	E30
	SDSEGKDTPG
	267-276 (270-278)
	EGKDTPGGY (LASV IV)

	
	
	
	EGNETPGGY (LASV I-III)

	E31
	NHTTTGRT
	373-380 (369-373)
	YWYLN (LASV I-IV)

	E32
	ETHFSDDIE
	396-404 (401-415)
	DDIEQQADNMITEML (LASV I, III, IV)

	
	
	
	DDIEQQADNMITELL (LASV II)

	E33
	MLQKEYMERQ
	
414-423 (401-415)
	DDIEQQADNMITEML (LASV I, III, IV)

	
	
	
	DDIEQQADNMITELL (LASV II)




Table S4. Intermolecular hydrogen bond pairs between allele and epitope. 
	A1::E1

	donor 
	 acceptor 
	 occupancy

	THR40-Side 
	 THR97-Side 
	7.10%

	CYS41-Side 
	 HSD138-Side 
	1.70%

	LEU46-Main 
	 ALA174-Main 
	1.10%

	LEU46-Main 
	 LYS170-Main 
	2.20%

	GLN179-Side 
	 THR40-Side 
	5.35%

	GLN179-Side 
	 THR40-Main 
	8.15%

	THR40-Side 
	 GLN179-Side 
	2.15%

	GLY42-Main 
	 GLN179-Side 
	1.95%

	THR97-Side 
	 LEU43-Main 
	9.00%

	TYR183-Side 
	 ALA39-Main 
	2.00%

	
	 
	

	
	
	

	A2::E2
	
	

	donor 
	 acceptor 
	 occupancy

	ASN114-Side 
	 GLU152-Side 
	1.25%

	ASN119-Side 
	 GLU63-Side 
	65.00%

	ASN119-Side 
	 TYR59-Main 
	29.70%

	THR73-Side 
	 ILE113-Main 
	2.30%

	HSD70-Side 
	 HSD115-Side 
	16.25%

	THR73-Side 
	 HSD115-Side 
	76.55%

	HSD115-Side 
	 GLU152-Side 
	10.85%

	
	
	

	
	
	

	A3::E3
	
	

	donor 
	 acceptor 
	 occupancy

	TYR241-Side 
	 ASN63-Side 
	21.05%

	ARG62-Side
	PRO238-Main
	3.65%

	PHE233-Main 
	 SER77-Side 
	76.65%

	ARG235-Side 
	 ALA150-Main 
	24.15%

	ARG97-Side 
	 SER234-Side 
	18.35%

	ARG62-Side 
	 SER237-Side 
	20.50%

	TYR241-Main 
	 TYR159-Side 
	1.35%

	ARG62-Side 
	 GLY240-Main 
	10.45%

	TYR241-Side 
	 TYR171-Side 
	2.90%

	ASN63-Side 
	 TYR241-Side 
	1.60%

	SER234-Side 
	 TRP147-Side 
	8.00%

	TYR241-Side 
	 TYR59-Side 
	1.25%

	TYR7-Side 
	 TYR241-Side 
	2.90%

	ASN70-Side 
	 TYR241-Main 
	6.70%

	TYR241-Side 
	 TYR7-Side 
	3.15%

	TYR59-Side 
	 TYR241-Side 
	4.35%

	TRP167-Side 
	 ILE239-Main 
	15.85%

	TYR159-Side 
	 ILE239-Main 
	16.45%

	TYR171-Side 
	 TYR241-Side 
	1.60%

	
	
	

	
	
	

	
	
	

	A4 ::E4
	
	

	donor 
	 acceptor 
	 occupancy

	THR261-Main 
	 HSD94-Side 
	6.25%

	ARG259-Side 
	 THR97-Side 
	1.98%

	TRP264-Side 
	 ALA174-Main 
	66.14%

	TYR183-Side 
	 THR261-Side 
	5.69%

	PHE262-Main 
	 GLN138-Side 
	3.25%

	THR261-Side 
	 TYR183-Side 
	3.41%

	TRP171-Side 
	 LEU266-Main 
	13.22%

	ARG258-Main 
	 THR97-Side 
	8.64%

	ARG258-Side 
	 GLU100-Side 
	18.05%

	HSD94-Side 
	 ARG258-Main 
	1.32%

	ARG259-Side 
	 ASN90-Side 
	2.14%

	ARG259-Side 
	 GLN86-Side 
	2.34%

	ARG259-Side 
	 HSD94-Side 
	3.30%

	ARG259-Side 
	 GLU87-Side 
	5.44%

	ARG258-Main 
	 HSD94-Side 
	9.20%

	
	
	







	Table S5: New Epitopes and the peptides in which they were reported in IEDB. The common sequences are highlighted in red.

	

	Epitope
	Sequence (this work)
	IEDB Reported peptides
	References

	E2
	IINHKFCNL
	[bookmark: _Hlk33300019]SIINHKFCNL
	2, 3

	
	
	SIINHKFCNLSDAHK
	3

	
	
	TLTNTSIINHKFCNL
	3

	E3
	FSRPSPIGY
	CQFSRPSPIGYLGLL
	3

	E5
	MGQIVTFFQ
	MGQIVTFFQEVPHVI
	3

	E6
	VYELQTLEL
	LYKGVYELQTLELNM
	3

	E7
	LNMTMPLSC
	ETLNMTMPLSCTKNN
	3

	E8
	INHKFCNLS
	SIINHKFCNLSDAHK
	3

	 E9
	MSIISTFHL
	LMSIISTFHL                                    3, 4                                               

	
	
	MSIISTFHL
	3

	
	
	HALMSIISTFHLSIP
	3

	E10
	FNQYEAMSC
	HLSIPNFNQYEAMSC
	3

	
	
	NFNQYEAMSCDFNGG
	

	E11
	ISVQYNLSH
	DFNGGKISVQYNLSH
	3

	
	
	KISVQYNLSHSYAVD
	

	
	
	KISVQYNLSH
	

	E12
	LQTFMRMAW
	GVLQTFMRMAWGGSY
	3

	E13
	MRMAWGGSY
	MRMAWGGSY                                3, 5

	
	
	FMRMAWGGSY                              3, 5

	
	
	FMRMAWGGSYIALDS                  4

	
	
	GVLQTFMRMAWGGSY                4

	E14
	YQYLIIQNT
	MRMAWGGSYI                              3, 5
DCIMTSYQYLIIQNT                      3

	
	
	SYQYLIIQNTTWEDH

	

	E15
	LIIQNTTWE
	SYQYLIIQNTTWEDH
	3

	E16
	IGYLGLLSQ
	PSPIGYLGLLSQRTR
	3, 6

	E17
	LLSQRTRDI
	YLGLLSQRTRDIYIS
	3, 6

	E19
	WMLIEAELK
	RWMLIEAELKCFG
	3, 7

	
	
	TRWMLIEAELKCFGN
	3

	
	
	PGGYCLTRWMLIEAELKCFG
	3

	
	
	RWMLIEAELKCFGNTAVAKC
	3, 7

	E20
	IQLINKAVN
	QMSIQLINKAVNALI
	3

	E21
	LINDQLIMK
	LINDQLIMK
	3

	
	
	VNALINDQLIMKNHL
	

	E23
	LVSNGSYLN
	SLPKCWLVSNGSYLN
	3

	
	
	WLVSNGSYLNETHFS
	

	E24
	LSDAHKKNLYD
	KFCNLSDAHKKNLYD
	3

	
	
	SDAHKKNLY
	

	E25
	PNFNQYEA
	HLSIPNFNQYEAMSC
	3

	E26
	DFNGGKI
	DFNGGKISVQYNLSH
	3

	
	
	EAMSCDFNGGKISVQ
	

	E28
	LDSGCGNWDCIMTSYQY
	DCIMTSYQY
	3

	E32
	ETHFSDDIE
	LNETHFSDDIEQQ
	3, 7

	
	
	ETHFSDDIEQQADNM
	3

	
	
	GSYLNETHFSDDIEQ
LVSNGSYLNETHFSDDIEQQ          
LNETHFSDDIEQQADNMITE
	
3
3, 7
3, 7       

	E33
	MLQKEYMERQ
	MLQKEYMER
	3

	
	
	ITEMLQKEYMERQGK
	

	
	
	
	




Table S6: Comparison of epitopes with already reported epitopes in literature. The common sequences are highlighted in red.

	Epitope
	Sequence (this work)
	Previously reported
	References

	E1
	FATCGLVGL
	GLYNFATCGL
	4

	
	
	GLVGLVTFL
	4, 8

	E2
	IINHKFCNL
	IMVGNETGLELTLTNTSIIN 
	9 

	
	
	MVGNETGLELTLTNTSIINH 
	9

	
	
	NLSDAHKKNLYDHAL
	10

	E3
	FSRPSPIGY
	PSPIGYLGLLSQRTR
	6

	
	
	YLGLLSQRTRDIYIS
	

	E4
	RRGTFTWTL
	GTFTWTLSDSEGKDTPGGYC
	9,11

	
	
	LLGTFTWTLSDSEGKDTPGG 
	

	
	
	LLGTFTWTL
	11

	E6
	VYELQTLEL
	SLYKGVYEL
	4, 8

	E7
	LNMTMPLSC
	NMETLNMTMPLSCTKNNSHH
	9 

	
	
	MTMPLSCTK 
	12

	E8
	INHKFCNLS
	IMVGNETGLELTLTNTSIIN 
	9 

	
	
	NLSDAHKKNLYDHAL 
	10

	E9
	MSIISTFHL
	NLYDHALMSI
	4

	
	
	LMSIISTFHL
	

	
	
	IISTFHLSI
	

	E10
	FNQYEAMSC
	NQYEAMSCDFNGGKISVQYN
	9

	E11
	ISVQYNLSH
	NQYEAMSCDFNGGKISVQYN
	9  

	
	
	VQYNLSHSY 
	10, 12

	E12
	LQTFMRMAW
	RMAWGGSYI
	4

	E13
	MRMAWGGSY
	MAWGGSYIA
	4

	
	
	RMAWGGSYI
	

	E14
	YQYLIIQNT
	LDSGRGNWDCIMTSYQYLII 
	9  

	
	
	GNWDCIMTSYQYLIIQNTTW 
	9

	
	
	IMTSYQYLI 
	4

	
	
	CIMTSYQYL 
	8

	E15
	LIIQNTTWE
	LDSGRGNWDCIMTSYQYLII 
	9  

	
	
	GNWDCIMTSYQYLIIQNTTW 
	9

	
	
	IMTSYQYLI 
	4

	
	
	CIMTSYQYL 
	8

	E16
	IGYLGLLSQ
	PSPIGYLGLLSQRTR
	6

	
	
	YLGLLSQRTRDIYIS
	

	E17
	LLSQRTRDI
	PSPIGYLGLLSQRTR
	6

	
	
	YLGLLSQRTRDIYIS
	

	E18
	IYISRRRRG
	GTFTWTLSDSEGKDTPGGYC 
	9 

	
	
	YLGLLSQRTRDIYIS
	6

	E19
	WMLIEAELK
	RWMLIEAEL
	11 

	
	
	RWMLIEAELKCFGNTAVAKC
	7

	
	
	ELKCFGNTAVAKCNEKHDEE
	7

	E20
	IQLINKAVN
	AEAQMSIQLINKAVNA
	11, 8

	
	
	LINKAVNAL
	8

	E21
	LINDQLIMK
	ALINDQLIM
	4 

	
	
	LINKAVNAL
	8

	E23
	LVSNGSYLN
	WLVSNGSYL 
	8 

	
	
	LVSNGSYLNETHFSDDIEQQ
	7

	
	
	LNETHFSDDIEQQADNMITE
	7

	E24
	LSDAHKKNLYD
	NLYDHALMSI
	4 

	
	
	NLSDAHKKNLYDHAL 
	4, 10

	E25
	PNFNQYEA
	NQYEAMSCDFNGGKISVQYN 
	9

	E26
	DFNGGKI
	NQYEAMSCDFNGGKISVQYN 
	9

	E27
	LSHSYAGDAANHCGT
	VQYNLSHSY 
	12 

	
	
	 VEYNLSHSYAGDA 
	10

	E28
	LDSGCGNWDCIMTSYQY
	IMTSYQYLI 
	4 

	
	
	CIMTSYQYL 
	8

	E29
	ISRRRRGT
	GTFTWTLSDSEGKDTPGGYC 
	9 

	
	
	YLGLLSQRTRDIYIS
	6

	E30
	SDSEGKDTPG
	GTFTWTLSDSEGKDTPGGYC 
	9 

	
	
	PGGYCLTRWMLIEAELKCFG
	7

	E32
	ETHFSDDIE
	LVSNGSYLNETHFSDDIEQQ
	7

	
	
	LNETHFSDDIEQQADNMITE
	

	E33
	MLQKEYMERQ
	YMERQGKTPL
	5

	
	
	
	






[image: ]

Figure S1: Ramachandran plot of the A4 model (generated by using PROCHECK13,14).
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