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Activity of viral promoters in Sf9 and primary shrimp cells
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Abstract: The shrimp aquaculture is the economically important industry in several countries
including Thailand. However, there are few reports about gene expression and gene function
in shrimp, especially for the functional promoter in shrimp cells. This study is aimed to
characterize the promoter activity from different viruses in shrimp cells. Putative pl and p50
promoters controlling expression of non-structural and structural proteins, respectively, from
hepatopancreatic parvovirus (HPV), putative promoters of ribonucleotide reductase large
subunit (rrl) and small subunit (1r2) from white spot syndrome virus (WSSV), as well as
human cytomegalovirus promoter (CMV) were tested. Firefly luciferase was used as reporter
gene. Because of the unavailable of shrimp cell line and the difficulty to culture primary
shrimp cells, functions of these promoters were investigated in Sf9 insect cells in order to
provide the preliminary information of promoter activities. After transfection for 48 hours, the
luciferase expression could be detected from all promoters, except for putative pS0 promoter,
in which rr2 promoter showed the highest activity. However, these promoters will be further
characterized their activities in primary shrimp cells.

Methodology: Putative pl and p50 promoters from hepatopancreatic parvovirus (HPV),
putative rrl and rr2 promoters from white spot syndrome virus (WSSV), as well as CMV
promoter from human cytomegalovirus were tested. The promoter regions were amplified by
polymerase chain reaction (PCR) using specific primer pairs and the restriction sites of
HindIll and Kpnl were introduced into 5’ and 3’ ends, respectively. The amplified fragments



were then cloned into pGL3-Basic vector (Promega) containing firefly luciferase as reporter
gene at Hindlll and Kpnl sites to construct the expression cassettes. The example of DNA
vector, pGL3-rr2, after plasmid construction was shown in Figl. The recombinant plasmids
were confirmed by restriction enzyme analysis and DNA sequencing.
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Fig 1. The pGL3-rr2 vector. The amplified rr2 promoter region was cloned into pGL3-
Basic vector at Kpnl and HindlIll sites to construct the expression cassette containing rr2
promoter upstream of luciferase-encoding gene.

These constructs were transfected into Sf9 insect cells seeded at 2x10° cells/well using
Tfx-20® Reagent (Promega) with 2:1 charge ratio and 1.0 pg plasmid DNA. The luciferase
activity was measured at 48h post-transfection by GEN-PROBE® Leader 450i followed the

Luciferase Assay System (Promega). The analyzed data was presented by Graphpad Software
Prism 2.01.

Results and Discussion: The luciferase assay of tested promoters showed different levels in
their activities. Figure 2 illustrates the expression level of luciferase activities driven by
indicated promoters.
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Figure 2. The expression of luciferase under the control of different viral promoters
in transfected Sf9 cells. The luciferase activities were measured from 20 pg total proteins
from cell lysate at 48 hr after transfection. — represents Sf9 cells without transfection, +
represents Sf9 cells transfected with indicated DNA vectors. pGL3 is a promoter-less vector
containing luciferase reporter gene. pGL3-CMV, pGL3-pl, pGL3-p50, pGL3-rr1, pGL3-112
stand for pGL3 with CMV, pl, p50, rrl and rr2 promoters, respectively.



The result of luciferase assay from Sf9 transfected cells showed putative 12 promoter
has the highest activity when compared with others. The activity of CMV and pl showed the
similar level, about 5 times lower than that of rr2. Whereas the activity of rrl is about 3 times
lower than that of rr2. The difference in promoter function did not effect from the promoter
size since all of them are about 150-350 bp in length. The low level of promoter activities in
S19 insect cells might due to Sf9 could not sufficiently provide the transcription factors that
are essential in gene expression. Interestingly, putative p50 promoter could not show the
expression of luciferase gene. The previous study of HPV genome sequences demonstrated
the putative promoter region of p50 has the specific regulatory element of parvovirus family
that requires trans-acting protein from its viral genome to control gene expression. However,
all of these promoters will be further characterized their activities in primary shrimp cells. The
level of luciferase expression from shrimp cells will provide the additional information of
promoters rather than in Sf9. Moreover, the comparison of promoter activities between Sf9
insect cells and shrimp cells will demonstrate the relationship of these two cells about the
regulatory elements in promoter region as well as the related transcription factors. The study
of functional promoters in shrimp cells can be applied to determine gene expression either
endogenous or exogenous genes in shrimp cells including to improve the shrimp production
as well as to further prevent the shrimp viral infection.
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