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(57) Abstract: Dumbbell-shaped DNA minimal vectors represent genetic vectors solely composed of the gene expression cassette of
interest and terminal closing loop structures. Dumbbell vectors for small hairpin RNA or microRNA expression are extremely small-
sized which is advantageous with regard to cellular delivery and nuclear diffusion. Conventional strategies for the generation of small
RNA-expressing dumbbell vectors require cloning of a respective plasmid vector which is subsequently used for dumbbell protection.
Here, we present a novel cloning-free method for the generation of small RNA-expressing dumbbell vectors which also does not require
any restriction endonucleases. The method comprises the PCR amplification of a universal DNA template using primers containing the
sense or antisense strand of the sequence of interest, the denaturing and refolding of the amplified product to form stem-loop structures,
and the structures are covalently closed using DNA ligases to obtain dumbbell structures.
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