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A live attenuated African swine fever virus (ASFV) vaccine candidate, produced by deletion of several
genes belonging to multi-gene families MGF360 and 505 from virulent Benin 97/1 strain
(BeninDMGF), induces protection in pigs against parental virulent strain. In order to better define the
safety and efficacy of this attenuated vaccine candidate and to understand protective mechanisms, we
extended previous studies by intramuscular immunisation of pigs with the deletion mutant
BeninDMFG at different doses (102, 103, 104 TCID50), together with intranasal immunisation at the 103

dose. Results demonstrated a strong correlation between both doses and routes of immunisation of
BeninDMFG and the percentage of protection achieved, the onset of clinical signs, the viremia levels
reached and the onset of death in non-protected pigs. The results show that the intramuscular route
using high doses (104 TCID50) is the best option for immunisation. Only transient increase in temperature
associated with a peak of virus genome levels was observed in most pigs after immunisation. Then, virus
genome levels progressively decreased throughout the experiment until reaching low or undetectable
levels in those protected pigs that survived after challenge. The IgM antibody responses following immu-
nisation were detected between day 7–10 post-immunisation and remained at elevated levels for 10–18
days in most pigs before dropping. IgG was detected from day 15 to 21 post-immunisation and
maintained at increased levels for the remainder of the experiment in most pigs. Induction of IFNc
and IL-10 was detected by ELISA in sera from some pigs immunised with 103 TCID50 by intramuscular
or intranasal route at early times post-immunisation. IL-10 was also detected in serum from some
non-protected pigs included in these groups after challenge.
� 2017 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

African swine fever (ASF) is one of the most significant infec-
tious diseases affecting the swine industry, with many isolates
causing up to 100% lethality in domestic pigs. ASF is endemic in
most sub-Saharan countries in Africa and in Sardinia. Since 2007
ASF has spread from Georgia in the Caucasus, to the Russian
Federation and Eastern Europe including EU countries [1]. There
is no vaccine for ASF and this limits disease control.
ASF is caused by a complex double-stranded DNA virus, African
swine fever virus (ASFV), which encodes up to 167 genes [2,3].
Many genes encode proteins with roles in evasion of host
defence’s. Amongst these are proteins that inhibit type I interferon
induction or responses including a TLR3 agonist, I329L, and mem-
bers of MGF families 360 and 505/530 [4–6]. Levels of protection
up to 100% against virulent virus challenge have been achieved
by immunisation with attenuated ASFV. Deletion of multigene
family members MGF 36-10L, 11L, 12L, 13L, 14L and 505/530 1R,
2R from the Pr4 isolate or MGF 360-12L, 13L, 14L and MGF
505/530 1R, 2R, 3R from the Georgia 2007 isolate [7] resulted in
virus attenuation and induction of protection against challenge.
We showed that deletion of these genes plus an additional deletion
of MGF 505-3R and interruption of MGF 360-9L and MGF 505-4R
from the Benin97/1 isolate (BeninDMGF) also resulted in
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