
Methods

Results

• This study was able to design and construct a highly antigenic LASV vaccine candidate from the circulating strains in Nigeria.

• This study provides a viable platform for discovering a novel vaccine candidate for the strains of LASV circulating in Nigeria, and offer the opportunity to develop 
a country-specific, cost-effective, safe and extensively immunogenic vaccine towards tackling the menace of Lassa hemorrhagic fever in Africa.

• LFV-NG should be enlisted as a Lassa Fever Vaccine Candidate for downstream in vitro and in vivo validations and Proof of Concept experiments in the sub-
region. 
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Conclusions and Recommendations

Design and In-Silico Evaluation of a Novel 

Multiepitope-based Recombinant DNA Vaccine 

Candidate against Lassa Hemorrhagic Fever

• The genomic diversity of the virus, as well as the expanding geography and species distribution of its reservoir hosts, 
has made Lass fever (LF) a foremost endemic neglected zoonosis in Nigeria, with no available vaccine for its prevention 
globally. 

• Lassa virus (LASV) glycoprotein complex (GPC) and nucleoprotein (NP) are critical for virus entry and replication. 

• The GPC  and its components prove an interesting target for potential therapeutics owing to its location on the surface 
of the viral envelope and presents the sole target for neutralizing antibodies. 
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Retrieval of Glycoprotein Complex (n = 69) and 
Nucleoprotein (n = 67) Sequences : 1969 to 2018

>Consensus Glycoprotein Sequence
MGQIITFFQEVPHVIEEVMNIVLIALSLLAILKGLYNIATCGIIGLVAFLFLCGKSCSLTLKG
GYELQTLELNMETLNMTMPLSCTKNSSHHYIRVGNETGLELTLTNTSIINHKFCNLSDAH
KKNLYDHALMSIISTFHLSIPNFNQYEAMSCDFNGGKISVQYNLSHSYAGDAAEHCGTV
ANGVLQTFMRMAWGGRYIALDSGKGNWDCIMTSYQYLIIQNTTWEDHCQFSRPSPIG
YLGLLSQRTRDIYISRRLLGTFTWTLSDSEGNETPGGYCLTRWMLIEAELKCFGNTAVAK
CNEKHDEEFCDMLRLFDFNKQAIRRLKAEAQMSIQLINKAVNALINDQLIMKNHLRDIM
GIPYCNYSKYWYLNHTSSGRTSLPKCWLISNGSYLNETQFSDDIEQQADNMITEMLQKE
YIERQGKTPLGLVDIFIFSTSFYLISIFLHLIKIPTHRHIVGKPCPKPHRLNHMGVCSCGLY
KHPGVPTKWKR

>Consensus Nucleoprotein Sequence
MSNSKEIKSFLWTQSLRRELSGYCSNIKLQVVKDAQALLHGLDFSEVSNVQRLMRKQKR
DDADLKRLRDLNQAVNNLVELKSTQQKNVLRVGTLSSDDLITLAADLEKLKSKVIRTERP
LSSGVYMGNLSSQQLDQRRALLSMIGMSGGPQGNRTGGDGVVRVWDVKNAELLNNQF
GTMPSLTLACLTKQGQVDLNDAVQALTDLGLIYTAKYPNSSDLDMLTQSHPILGMVDTK
KSSLNISGYNFSLGAAVKAGACMLDGGNMLETIKVSPQTMDGILKSILKVKRSLGMFISD
TPGERNPYENILYKICLSGEGWPYIASRTSITGRAWENTLVDLESDNKPPKLNSAGSNKS
LQAAGLNAGLTYSQLMTLKDCMLQLDPSSKTWIDIEGRPEDPVEIALFQPSSGCYIHFFR
EPTDLKQFKQDAKYSHGIDVTDLFSTQPGLTSAVIEALPRNMVLTCQGSDDIKKLLESQG
RRDIKLIDISLSKADSRKFENAVWDQYKDLCHMHTGVVVEKKKRGGKEEITPHCALLDCI
MFDAATTGSLNITTLRAVLPRDMVF
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Figure 2. Tertiary structures of the designed vaccine candidate before (A) and after 
refinement (B). Validation of the refined structure indicating the Z-score (C), and 
the Ramachandran Plot showing the distribution of the various amino acids that 

composed the tertiary structure (D).

Figure 1. Primary structure of the Lassa Virus Vaccine Candidate (LFV-NG): Mol. 
Weight = 32 kDa; Antigenicity Score = 0.813; CAI (C. porcellus) = 0.92; 

CAI (E. coli K12 = 0.95) 

MKKTAIALTIAALAAASVAQAAPQANTFYVGAKAGWASFHDGLNKLNYSNDNVSFSTKNDSVTYG
VFGGYQITDHFAVELGYDDFGRAKLKLTPKENAQAPVGSMTIAKHTNHGAHLSLKASYPVLEGLDV
YARVGAALVRSDYKIADELAAIGEIVRNHSLKVSPVFAGGVEYAFIPELALRVEYQWLKGVGKYKTA
SGHQVDYSPSIGSVTAGLSYRFGQTVAMPEIVSKTFTLNSDVTFGFDKADLKPAAQNVLDGIYGEI
AQLKAASVAVSGYTDRLGADAYNLKLSQRRADTVANYLVAKGVAQNAIMATGHGEANPVTGNKC
DAVKGRKALIACLADDRRVEIAVKGNKEAAAKTEAQMSIQLINKAVNAKKDHCQFSRPSPIGYLGL
KKVVVEKKKRGGKEEITPKKRTRDIYISRAAYVMNIVLIALAAYALTDLGLIYAAYLGLIYTAKYAAYP
SPIGYLGLLSQRTRGPGPGRPSPIGYLGLLSQRTGPGPGIGYLGLLSQRTRDIYGPGPGMNIVLIALS
LLAILKGPGPGNIVLIALSLLAILKGGPGPGEVMNIVLIALSLLAIGPGPGNISGYNFSLGAAVKAGPG
PGLNISGYNFSLGAAVKGPGPGSLNISGYNFSLGAAVGPGPGQGRRDIKLIDISLSKKKHHHHHH

A = 0.89 B = 0.80 C = 0.65 D = 0.62

E = 0.59 F = 0.58 H = 0.51G = 0.52

Figure 3. The Synthetic Vaccine Construct (LFV-NG) showing the predicted 
discontinuous B-Cell epitopes (yellow color) with their various Protrusion 

Indices (A - H). 
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Figure 4. Docked complex of Lassa virus vaccine construct (LFV-NG) and 
human TLR3 (A), TLR4 (B), TLR8 (C) and α-Dystroglycan (D). LFV-NG is 

colored blue and the human immune receptors colored Green.
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Figure 5. Immune Simulation of the designed vaccine construct showing the 
immune profile after the primary and booster vaccine doses (A - I).

Figure 6. Molecular restriction cloning of the optimized LFV-NG gene showing the cloned LFV-NG 
gene of 1,530 nucleotides (red color) and the two restriction enzymes (gold color).
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• The nucleoprotein (NP) is essential for both transcription of viral mRNA and replication of the genome. 

• On-going outbreaks of LF in Nigeria have resulted in unprecedented morbidities and mortalities, making it pertinent to develop a cross-protective and 
highly immunogenic LASV vaccine candidate for the prevention of LF in Nigeria. 

• However, the only LASV vaccine candidate that has reached preclinical trial in Africa is based on glycoprotein sequences of the Josiah strain from lineage IV. 

• This study therefore aimed to develop a multi-strain, multi-lineage, cross protective, multiepitope-based recombinant DNA Vaccine candidate against Lassa Virus strains circulating in Nigeria. 
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