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BHV-1 gG and tk 
deletion decreased viral 
virulence, provided 
protection, and improved 
IFN- production
Guo Aizhen
The State Key Laboratory of Agricultural 
Microbiology, College of Veterinary Medicine, 
Huazhong Agricultural University, China

To provide a better vaccine against infectious bovine rhinotracheitis, a BHV-1 mutant 
was constructed by deleting the immunosuppression gene gG and virulent gene tk. Th e 
homologous arms of both gene, with (forward selection) or without (reverse selection) gfp gene 
were cloned into pcDNA3.1(+) myc-HisB for gG gene and pBluescript II SK (+) for tk gene. 
Th e viral genome, as well as target gene fragments cut from the recombinant plasmids, co-
infected MDBK cells. By forward and reverse screening of Green fl uorescence, PCR detection, 
sequencing, and Western blot assay of gG expression, BHV-1 gG-/tk- mutant was demonstrated 
to be obtained. Th irty one calves were tested in parallel with this BHV-1 gG-/tk- mutant, gE-/
tk- mutant and wild type (wt) BHV-1. Compared to wtBHV-1, BHV-1 gG-/tk- and gE-/tk- 
inoculation with three doses (4×105 PFU, 4×106 PFU and 4×107 PFU) did not produce any 
clinical signs and could not be reactivated by dexamethasone (dex). Both mutants provided full 
protection clinically for the cattle against wtBHV-1 challenge. Although the mutants induced 
signifi cant lower levels of serum neutralization antibody, IFN-γ and TNF-α than wtBHV-1 on 
the days 3, 5, 7 aft er immunization, the transcription and expression of IFN- of BHV-1 gG-/
tk- was signifi cantly higher than those of wtBHV-1 in vitro and in vivo. With regard to the 
protection, gG-/tk- mutant was superior than gE-/tk- mutant. In conclusion, BHV-1 gG-/tk- is 
suffi  ciently attenuated and would be a promising marker vaccine candidate for IBR, and the 
mechanism of protection relates to IFN-.
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