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unique component of the viral genome as well as the IE US3
gene in the short unique component (31). Since IE genes
separated by a distance of approximately 20 kbp were affected
by this deletion, it is possible that the region between positions
�580 and �300 has a global influence on the efficiency of
transcription at a low MOI. We constructed recombinant vi-
ruses with the chimeras of human and murine CMV enhanc-
ers. Recombinant viruses with the proximal human CMV en-
hancer and a distal murine CMV enhancer or the distal human

CMV enhancer and the proximal murine CMV enhancer rep-
licated to lower levels than the wt virus and expressed lower
levels of GFP driven by the UL127 early viral promoter. These
data indicate that both the proximal and distal human CMV
enhancer components are necessary for efficient early viral
gene expression and viral replication after a low MOI.

Betaherpesviruses have cell type and species specificities for
productive replication. While species specificity can be deter-
mined at the cell entry level, some CMVs enter cells of a

FIG. 8. Growth kinetics of the recombinant wt or human CMV and
murine CMV enhancer chimeras. (A) Multistep growth curve of wt-
CAT, mE�HCMVproximal-CAT, mE�HCMVdistal-CAT, or mE-
CAT recombinant viruses at an MOI of 0.01. DNA was isolated in
parallel and shown to be of equal input by multiplex real-time PCR as
described in the legend to Fig. 6. HFF cells were used for growth and
the plaque assay of the recombinant viruses as described in Materials
and Methods. Three independent assays were used to determine the
mean and the standard error. (B) Plaque sizes of parental and recom-
binant viruses. All plaques were generated from inoculums at 11 d p.i.
(a) wt-CAT; (b) mE�HCMVproximal-CAT; (c) mE�HCMVdistal-
CAT; (d) mE-CAT.
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different species but fail to replicate their viral DNA and to
produce infectious virus. The human CMV enhancers contain
cis-acting elements for efficient transcription centers in human
cells. Further investigation is necessary to determine whether a
unique element in the human CMV enhancer affects the effi-
ciency of IE gene transcription and replication of the virus at
a low MOI.
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