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Abstract

Background: The function and kinetics of some herpsvirus UL16 gene have been reported. But there was no any
report of duck enteritis virus (DEV) UL16 gene.

Findings: The kinetics of DEV UL16 gene was examined in DEV CHv infected duck embryo fibroblasts (DEFs) by
establishment of real-time quantitative reverse transcription polymerase chain reaction assay (qRT-PCR) and
western-blotting. In this study, UL16 mRNA was transcript at a low level from 0–18 h post-infection (p.i), and
peaked at 36 h p.i. It can’t be detected in the presence of acyclovir (ACV). Besides, western-blotting analysis showed
that UL16 gene expressed as an apparent 40-KDa in DEV infected cell lysate from 12 h p.i, and rose to peak level at
48 h p.i consistent with the qRT-PCR result.

Conclusions: These results provided the first evidence of the kinetics of DEV UL16 gene. DEV UL16 gene was a late
gene and dependent on viral DNA synthesis.
Findings
Duck enteritis virus (DEV), caused duck viral enteritis
(DVE), which was an acute, contagious and widespread
disease in the family anatidae of the world, known as
Duck plague virus (DPV), is a member of subfamily
Alphaherpesvirinae of the family Herpesviridae, and has
been assigned into Mardivirus genus [1,2]. DEV is com-
posed of four structures, linear double strand DNA,
icosahedral capsid, tegument and envelope. The DEV
CHv strain complete genomic sequence and gene library
has been constructed in our laboratory [3]. To date, a
few of DEV genes of the kinetics has been identified and
reported, such as US3 [4], UL31 [5], UL38 [6], UL45 [7],
UL51 [8], and UTPase [9]. There was no report of DEV
UL16 gene yet. In this study, real-time quantitative re-
verse transcription polymerase chain reaction assay
(qRT-PCR) and western-blotting were used to determine
the kinetics of DEV UL16 gene.
DEV CHv strain was propagated in DEFs. Growth

medium consisted of MEM medium (Gibco-BRL)
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reproduction in any medium, provided the or
supplemented with 10% calf serum and the maintenance
medium supplemented with 2% calf serum. The mono-
layer DEFs was infected with the DEV CHv. Total cellu-
lar RNA was extracted at 0, 0.5, 1, 2, 4, 6, 8, 12, 18, 24,
36, 48, 60 and 72 h p.i, then the RNA was inversed tran-
scribed to cDNA. The primers for qRT-PCR were UL16
(GeneBank Accession No. EU195095) F (50-ATGCCG
TGTTTATTGTC-30) and UL16 R (50- GCGGGGTCG
TTTCTACTG-30), β-actin F (50- CCGGGCATCGCTG
ACA-30) and β-actin R (50- GGATTCATCATACTCCT
GCTTGCT-30), Standard curves of PMD18-T/UL16 and
PMD18-T/β-actin (the recombinant plasmid was con-
structed in our laboratory) were established (Figure 1
and Figure 2). The transcription kinetics of the DEV
UL16 gene in vitro infection was detected by the qRT-
PCR as described previous [7]. The qRT-PCR was per-
formed in an 20 μl reaction mixture containing cDNA
2 μl, SYBR Green II Mix 10 μl, 1.0 μl primers (10 pmo1/L)
respectively, adding ultrapure water to 20 μl. The qRT-PCR
consisted of an initial 5 min denaturation step at 95°C, fol-
lowed by 45 cycles of denaturation (94°C, 30 s), annealing
(60°C, 30 s), and extension (72°C, 30 s). Then the fluores-
cence and melt curve was measured. The relative
amount of the UL16 mRNA expression was mea-
sured by the method of 2-ΔΔCt [10]. As seen in
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Figure 1 The qRT-PCR melt curve (a) and standard curve (b) of PMD18-T/UL16. a: the Tm of amplification fragment was 82.5°C, suggesting
that the primers was specific.
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Figure 3, transcription of DEV UL16 mRNA was at
low level from 0–18 h, peaked at 36 h, and then reduced
after 48 h p.i.
To determine the UL16 protein synthesis was highly

dependent on viral DNA synthesis, infected DEFs were
maintained for 36 h after a 1–2 h adsorption in the pres-
ence or absence of ACV (300 μg/ml). The RNA was
extracted and inversed transcribed to cDNA. The PCR
was performed as above. The result showed that the
UL16 couldn’t be detected in the presence of ACV
(Figure 4), indicating that the UL16 is a true late gene.
ACV penetrated infected cells, converting to triphos-
phate form and then binding to viral deoxyribonucleic
acid polymerase, then the viral DNA synthesis was
inhibited [11]. As reported in the previous study, no
detectable amount of the HSV-2 UL16 protein was pro-
duced in the presence of ACV [12]. The same result was
obtained when the HSV-1 was in the presence of PAA
(a potential inhibitor of viral DNA synthesis) [13].
Hence, we concluded that the DEV UL16 gene may be a
true late gene and the UL16 protein synthesis was highly
dependent on viral DNA synthesis.
To confirm the kinetics of DEV UL16 gene expression,

DEFs were infected with DEV CHv strain. Cell lysate
were prepared at 0, 8, 12, 18, 24, 36, 48, 60 h p.i. The
rabbit anti-UL16 polyclonal sera was obtained in the
previous study and saved in our laboratory [14]. The
DEV UL16 protein was detected using the western-
blotting assay. Showing in the Figure 5, an apparent
40KDa protein was detected at 12 h p.i. then increased
over time and peaked at 48 h p.i. The qRT-PCR result
showed that UL16 mRNA accumulated a maximum at
36 h p.i, but at 48 h p.i in the western-blotting assay.
The DNA was transcribed to mRNA, then the mRNA
translated to protein. Hence, the highest level of the
UL16 protein expression came after the peak of DEV
UL16 mRNA. Previous researches had reported that
UL16 or homologous-specific transcripts were detected
only at late times of infection [15,16], indicating that
UL16 is regulated as γ2 gene. UL16 genes are conserved
in the whole herpes virus family and the function of
UL16 gene may be involved in viral DNA packaging, vir-
ion assembly, budding, and egress [12,13,17,18]. The
tegument protein of DEV UL51 was first detected at the
late stage of infection. Genes can be sorted as immediate
early gene (a), early gene (β) and late gene (γ) according
to different transcription phase. Universally, structural
proteins were encoded by late genes [19]. It could in-
ferred that the DEV UL16 protein may be a structural
protein. To confirm this hypothesis, more studies
needed to be done.
In this work, we have firstly presented the kinetics of

DEV UL16 gene. The productions of DEV UL16 gene
accumulated at the late times of infection and couldn’t



Figure 2 The qRT-PCR melt curve (a) and standard curve (b) of PMD18-T/β-actin. a: the Tm of amplification fragment was 89.5°C,
suggesting that the primers was specific.

Figure 3 Kinetics of DEV UL16 gene transcription. The average
relative content of the DEV UL16 gene transcripts was calculated at 0.5,
1, 2, 4, 6, 8, 12, 18, 24, 36, 48, 60 and 72 h p.i. using the 2-ΔΔCt method.

Figure 4 The dependence of DEV UL16 production on viral DNA
synthesis. The cells were cultured in the presence(+) or absence(−)
of 300 mg/ml ACV and the RNA was extracted at 36 h p.i. The RNA
was inversed transcribed to cDNA. PCR was performed with cDNA.
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Figure 5 Western-blotting of lysate from mock infected or DEV-infected DEFs with polyclonal antibodies specific to UL16 protein,
showing that UL16 is expressed as a 40 kDa protein from 8 h onward following infection.
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be detected in the presence of ACV, suggesting that the
UL16 gene belonged to γ2 gene and might encode a
structural protein which takes part in virion assembly,
budding, and egress. The study is in accord with the
earlier researches of HSV-1 UL16, HSV-2 UL16 and
HCMV UL94 genes. All these results may provide some
insights for further studies on the function of DEV UL16
gene.
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