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Introduction

Golden Gate cloning enables one-pot, high efficiency assembly of multi-part constructs, while avoiding the introduction of PCR-derived
mutations'. However, because the resulting designs should be devoid of the restriction enzyme’s recognition site, additional parts cannot
easily be cloned into the same plasmid. As a solution, we present PODAC: Protected Oligonucleotide Duplex Assisted Cloning.
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Acceptor Donor
The Acceptor vector contains recognition sites for Genetic parts to be cloned are obtained from a
Bsal, a restriction enzyme that cleaves outside of collection of Donor plasmids containing Bsal sites

its binding site.

such that complementary sticky ends are created.
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Restriction and ligation are performed
simultaneously and the product is
transformed into E. coli. The main idea

behind PODAC is that DNA replication BsaII BsaI

in E. coli does not maintain the intro-
duced methylation pattern. Protected duplex

E. coli activates the Bsal sites, resulting
in a new Acceptor that can receive an-
other part in the next iteration. Donor
vectors and duplex are reusable because
the sticky ends do not change.

PODAC introduces a new cloning site in
the form of annealed oligonucleotides.
The internal Bsal cloning site has been
deactivated due to cytosine methylation,
protecting them from digestion during the
Golden Gate reaction*.

Test Cases
We chose the violacein biosynthetic pathway from Chromobacterium As a demonstration of its broad applicability, we used
violaceum as a first test case for PODAC. This branched pathway con- PODAC to create artificial CRISPR guide RNA arrays for
sists of 5 enzymes (VioA,B,C,D,E) leading up to the pigment violacein, use in transcriptional roadblock mediated knockdown.
which shows potential as an antibiotic, antifungal and anticancer Multiple genes related to carbohydrate metabolism were
agent>. targeted, enabling a visual screen based on acidification of

medium to which the specific sugar was added. Absence

VioAB and regulatory sequences were present in the initial acceptor of red colour indicates a successful gene knockdown.

vector. Donor vectors supplied vioC, D or E preceded by a ribozyme
insulator?. Successful assembly of consecutive PODAC iterations
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