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DNA-EGS1386 in cells induced RNase P inhibits the
expression of human cytomegalovirus UL49 gene
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Abstract: External Guide Sequences (EGSs) represents a novel nucleic acid based gene interference approach to modulate gene
expression. They are oligonucleotides that consist of a sequence complementary to a target mRNA and recruit intracellular RNase P
for specific degradation of the target RNA. DNA-based EGS1386 with a size of 12 nt was chemically synthesized to target the
mRNA coding for the UL49 gene of human cytomegalovirus (HCMV). The DNA-based EGS1386 molecule efficiently directed
human RNase P to cleave the target mRNA sequence in vitro. A reduction of more than 50% in the levels of UL49 expression was
observed in human cells treated with the DNA-based EGS1386 targeted UL49 assayed by fluorescent quantization PCR and Western
blotting. This results showed that the DNA-EGS1386 can effectively guide the RNase P cut the target mRNA. Therefore, DNA-EGS

can develop into a new gene silencing technology and potential of the anti-viral reagents.
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Fig. 2 Stable expression of UL49 in HeLa cells. (A) RT-PCR
assay detected the UL49 gene in transfected HeLa cells. 1: DNA
ladder DL2000; 2-3: UL49 and B-actin were amplified by
RT-PCR assay. 4-5: negative control. (B) Western blotting
assay of the expression of HCMV UL49 protein in transfected
HeLa cells. Cells lysates were analyzed for UL49 by Western
blotting with anti-Myc antibody or with anti-actin antibody as a
normalizing control.
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Fig. 3

DNA-based miniEGS targeted UL49 mRNA. (A) UUCA motif and putative RNase P cleavage site. (B) Anti-UL49

DNA-based miniEGS (UL49-miniEGS). (C) Secondary structure formed by UL49 mRNA and miniEGS. (D) Secondary structure
formed by UL49 mRNA and a mutational miniEGS. (E) Anti-UL49 DNA-based mutational miniEGS. (F) Anti-TK1 DNA-based
miniEGSs (TK-1). The site of cleavage by RNase P is marked with an arrowhead.
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Fig. 4 Transfection efficiency of UL49-miniEGS. (A) The transfection effciency of UL49-miniEGS is 97.9%. (B) Control.
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Fig. 5 Expression of UL49 mRNA and protein in DNA-based
miniEGSs treated cell. (A) Fluorescent Quantitation PCR assay
UL49 mRNA level treated with miniEGSs. (B) Western blotting
assay the expression of UL49 gene treated with miniEGSs
(40 nmol/L). The UL49-Myc protein and B-actin were analyzed
by Western blotting with anti-Myc antibody or with anti-actin
antibody as a normalizing control.
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Fig. 7 Inhibition directed by DNA-based miniEGSs is
dose-dependent. (A) Fluorescent Quantitation PCR assay UL49
mRNA level treated with different dose UL49-miniEGSs. (B)
Western blotting assay the expression of UL49 gene treated
with different dose UL49-miniEGSs.
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