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Development of a CMV Vaccine is a Major Public Health Priority…
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GPCMV-Infected Guinea Pigs Demonstrate IUGR, Morbidity, 
Mortality, Labyrinthitis, Virolactia
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A deletion/frame-
shift mutation in 

GP129 abrogates 
PC expression and 
attenuates GPCMV 

pathogenesis
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Questions...
• In an otherwise “wild-type” vaccine, how much 

does inclusion of the intact pentameric complex 
region contribute to protective immunity?

• In an attenuated (hence, safe) but incompletely 
protective vaccine, how much does inclusion of 
the intact pentameric complex region enhance 
protection?







Vaccine viremia in 
5/12 of PC/intact-

vaccinated, 2/12 of 
PC/null-vaccinated, 

and 1/11 of PC/intact-
3DX/Δ145-vaccinated 

animals (p<0.05).



Total ELISA 
antibody titer 

higher (P<0.01) in 
PC/intact 

immunized dams 
compared to the 

other groups.



Total neutralizing 
antibody (fibroblast 
cells) titer higher 

(P<0.01) in PC/intact 
immunized dams 
compared to the 

other groups.



All vaccine 
strategies induced 
sterilizing immunity 
against maternal 

DNAemia 
irrespective of the 

presence or absence 
of the PC ORFs.





All vaccine 
strategies 
resulted in 

improved pup 
weights in 
addition to 

decreased pup 
mortality...

P<0.01



Group Transmission
PC/intact 5/44 (11%)*

PC/null 16/46 (35%)

3DX/DPKR
(PC intact)

29/38 (76%)

PBS Control 36/40 (90%)

Although there 
were differences 
among vaccine 

groups with 
respect to 
congenital 

infection rate...
*P=0.01 v. PC/null



Viral loads in 
congenitally 

infected pups 
were in many 
cases barely 

above the limit of 
detection...



Summary
• Modifications of the GPCMV genome mediated by BAC 

mutagenesis can provide insights into the roles of immune 
modulation genes in pathogenesis and protection.

• Targeted modification of the GPCMV PC ORFs results in virus 
that is impaired in pathogenesis (entry/tropism versus other 
functions in viral life cycle).

• In the GPCMV model the PC is dispensable for a protective 
vaccine.

• In the GPCMV model the PC is required for a protective 
vaccine.
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