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Deletion of the African swine fever virus gene DP148R does not reduce virus replication in culture 2 

but reduces virus virulence in pigs and induces high levels of protection against challenge 3 

 4 

Ana L. Reis1*#, Lynnette C. Goatley1#, Tamara Jabbar1, Pedro J. Sanchez-Cordon1$, Christopher L. 5 

Netherton1, Dave G. Chapman1£, Linda K. Dixon1 6 

1 The Pirbright Institute, Ash Road, Pirbright, Woking, Surrey, GU24 0NF, UK 7 

*Corresponding author: E-mail ana.reis@pirbright.ac.uk, Tel, +44 1483231009 8 

# ALR and LCG are joint first authors  9 

$ Current address: Pathology Department, Animal and Plant Health Agency (APHA-Weybridge), 10 

Woodham Lane, New Haw, Addlestone, KT15 3NB, UK 11 

£ Current address: Flu Manufacturing Sciences & Technology, MedImmune, AstraZeneca, 12 

Renaissance Way, Boulevard Industry Park, Liverpool L24 9JW, UK 13 

 14 

 15 

Keywords: African swine fever, DP148R, virulence, immune response, protection 16 

 17 

 18 

Abstract: 235 words 19 

Text:  5451 20 

 21 

 22 

 23 

 24 

 25 

 26 

JVI Accepted Manuscript Posted Online 4 October 2017
J. Virol. doi:10.1128/JVI.01428-17
Copyright © 2017 Reis et al.
This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International license.

 on O
ctober 4, 2017 by guest

http://jvi.asm
.org/

D
ow

nloaded from
 

http://jvi.asm.org/


Abstract 27 

Many of the approximately 165 proteins encoded by African swine fever virus do not have significant 28 

similarity to known proteins and have not been studied experimentally. One such protein is DP148R. 29 

We showed that the DP148R gene is transcribed at early times post-infection. Deletion of this gene 30 

did not reduce virus replication in macrophages showing that is not essential for replication in these 31 

cells.  However deleting this gene from a virulent isolate, Benin 97/1, dramatically reduced the 32 

virulence of the virus in vivo. All pigs infected with the BeninDP148R virus survived infection 33 

showing only transient mild clinical signs soon after immunisation. Following challenge with the 34 

parental virulent virus all pigs immunised by the intramuscular route (11/11) and all except one 35 

immunised by the intranasal route (5/6) survived.  Mild or no clinical signs were observed after 36 

challenge. As expected control non-immune pigs developed signs of acute ASF. Virus genome and 37 

infectious virus were observed soon after immunisation coincident with the onset of clinical signs 38 

(~106 genome copies or TCID50/ml). Levels of virus genome declined over an extended period of up 39 

to 60 days post-immunisation. In contrast infectious virus was no longer detectable by days 30 to 35. 40 

IFN- was detected in serum between days 4 and 7 post-immunisation, and IFN- producing cells 41 

were detected in all pigs analysed following stimulation of immune lymphocytes with whole virus. 42 

ASFV specific antibodies were first detected from day 10 post-immunisation.  43 

Importance 44 

African swine fever (ASF) is endemic in Africa, parts of the Trans Caucasus, Russian Federation and 45 

several European countries. The lack of a vaccine hinders control. Many of the ASF virus genes lack 46 

similarity to known genes and have not been characterised. We have shown that one of these, 47 

DP148R, is transcribed early during virus replication in cells and can be deleted from the virus 48 

genome without reducing virus replication. The gene deleted virus, BeninDP148R caused mild 49 

clinical signs in pigs and induced high levels of protection against challenge with parental virulent 50 

virus. Therefore deletion of this gene can provide a target for rational development of vaccines. 51 
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