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. Introduction:

RNAI (RNA interference) is a phenomenon that small double-stranded RNA (referred as small interfering RNA
or siRNA) can knock down the expression of its corresponding gene. RNAi has been observed in plants,
C.elegans and Drosophila long time ago. It was until recently that RNAi was discovered to work in mammalian
system [1].

Small interfering RNA (siRNA) is 19-22 nt double-stranded RNA. It works by cleaving and destroying its cognate
RNA. siRNA first assembles into RNA-induced silencing complexes (RISCs), where it then activates the
complex by unwinding its RNA strands. The unwound RNA strands subsequently guide the complex to the
complementary RNA molecules, where the complex cleaves and destroys the cognate RNA, which results in
RNAi phenomenon. RNAI has evolved into a powerful tool to study gene functions and it also has potential
applications in gene therapy.

[l. Vector-based siRNA

Using DNA vector-based siRNA technology, a small DNA insert (about 70 bp) encoding a short hairpin RNA
targeting the gene of interest is cloned into a commercially available vector. The insert-containing vector can be
transfected into the cell, and it expresses the short hairpin RNA. The hairpin RNA is rapidly processed by the
cellular machinery into 19-22 nt double stranded RNA (SiRNA).

Key features of vector-based siRNA:

1. More stable and easier to handle: Vector-based siRNA is delivered as plasmids, which is more stable
and easier to handle than synthetic siRNA.

2. Stable cell line can be established: Vector based siRNA allows you to obtain a stable cell line, and
observe long-term effects of RNAI [2-5].

3. Viral siRNA can be prepared [6,7]: Viral siRNA can be used to infect primary cell lines and used for
gene therapy purpose.

4. Inducible system can be established: Vector based siRNA allows you to establish an inducible
system by using a vector with an inducible promoter.

5. A knock-out mouse line can be established using transgenic siRNA method [8].

6. Unlimited supply: once a DNA construct is made, you will have unlimited supply of SiRNA.
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It is recommended that at least 3 vector-based siRNA should be prepared for each gene to find the most potent
and most specific SiRNA. Here are the reasons:

1. Not all siRNA target sequences are equally potent: Because of secondary structure and other
factors, some target sequences are more potent than others. It is better to test at least three vector-
siRNA constructs to find the most potent one.

2. Not all siRNA silencing effects are gene-specific: It has been reported that some siRNA silencing
effects are not gene-specific because of various reasons. It is better to validate your experiments results
using three vector-based siRNA constructs.

3. Results from synthetic siRNA or siRNA cassette cannot be completely transferred to vector-
based siRNA construct: Vector-based siRNA is different from synthetic siRNA oligos or siRNA
cassette. Although the results from synthetic siRNA oligos or siRNA cassette can suggest the most
potent siRNA targets, the results cannot be completely duplicated in vector-based siRNA for unknown
reasons.

4. The experiment is still the gold test stone: Although we are proud of our vector-based siRNA design
program, the best design is still not as good as what the experiments can tell you.

lll. sSIRNA Expression Vector Using CMV Promoter

Human cytomegalovirus (CMV) promoter is one of the strongest promoters described. Based on RNA
polymerase Il system, CMV promoter drives higher-level constitutive expression of genes in a broader variety of
mammalian cell lines, compared with RNA polymerase Ill based promoters such as U6 and H1. Also with CMV
promoter, SiRNA gets long-term expression and silences the target gene accordingly. GenScript has designed
and constructed a series of siRNA expression vectors using CMV promoter to drive siRNA expression. These
vectors are validated and some results are shown in Figure 3.

In pPRNA-CMV3.1 series vectors, pPRNA-CMV3.1-Neo (SD1231), pRNA-CMV3.1-Hygro (SD1232), and pRNA-
CMV3.1-Puro (SD1233), CMV promoter drives the expression of siRNA, and SV40 promoter drives resistance
genes. siRNA cassettes can be easily inserted into the vectors between BamH | and Hind 11l sites. The circle
map of pPRNA-CMV3.1-Neo (SD1231) is shown in Figure 1. Other two vectors (SD1232 and SD1233) have the
similar maps except the resistance genes.
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Figure 1. Circle map of pPRNA-CMV3.1-Neo (SD1231)
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In pRNAT-CMV3.1 series vectors, pRNAT-CMV3.1-Neo (SD1261), pRNAT-CMV3.1-Hygro (SD1262), and
PRNAT-CMV3.1-Puro (SD1263), cGFP (coral GFP) was cloned under SV40 promoter to track transfection
efficiency. SV40 promoter drives both cGFP and resistance genes using an internal ribosome entry site (IRES).
siRNA cassettes can be inserted into the vectors between BamH | and Afl Il sites. The circle map of pRNAT -
CMV3.1-Neo (SD1261) is shown in Figure 2. Other two vectors (SD1262 and SD1263) have the similar maps
except the resistance genes.
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Figure 2. Circle map of pRNAT-CMV3.1-Neo (SD1261)

pPRNAT-CMV3.2 series vectors, pPRNAT-CMV3.2-Neo (SD1264), pPRNAT-CMV3.1-Hygro (SD1265), and pRNAT-
CMV3.1-Puro (SD1266), were constructed in the similar way as pRNAT-CMV3.1 series vectors except that Afl 11
site was replaced by Xho | site to increase cloning efficiency. siRNA cassettes can be easily inserted into the
vectors between BamH | and Xho | sites. The circle map of pPRNAT-CMV3.2-Neo (SD1264) is shown in Figure
3. Other two vectors (SD1265 and SD1266) have the similar maps except the resistance genes.

Figure 3. Circle map of pPRNAT-CMV3.2-Neo (SD1264)
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