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Abstract: RNA interference (RNAI) is a post-transcriptional gene silencing mechanism that is triggered
by double-stranded RNA (dsRNA) and results in the degradation of homologous transcripts. RNAi tech-
nology has been developed as a powerful tool for genetic screens to analyze gene function in various or-
ganisms. Construction of large-scale species-specific RNAi library and further RNAi mutant library is
important strategies for functional genomics research. So how to construct RNAI libraries simply and ef-
ficiently is becoming a key question in gene function research. In the review, representative strategies for
RNAI library construction and their advantages and potential disadvantages were summarized.
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Fig. 1 Strategy used to generate UAS-IR constructs*
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Fig. 2 Schematic outline of SPEED for construction of a
siRNA library"”

Note: Step A: Hairpin linker attachment; Step B: Conversion of
extended hairpins into palindromic dsDNAs; Step C: Cloning into
the retrovirus expression vector; Step D: Creation of a hairpin loop.
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Fig. 3 Nick translation used to construct inverted repeat
sequence'”?

Note: Step 1: The 5'-phosphate was removed from arbitrary blunt
DNA; Step 2: DNA fragments were ligated with hairpin-type linker
whose 5’-end had previously been phosphorylated; Step 3: DNA
was extended by the reaction of the Klenow fragment; Step 4: 1
molecule of dumbbell-type DNA was converted to 2 molecules of
hairpin-type DNA; Step 5: This hairpin-type DNA was ligated with
another hairpin-type linker; Step 6: DNA strand extention from
nick; Step 7: hairpin-type DNA fragments containing inverted re-
peat sequences was obtained.
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Fig. 4 Recombinase-based Strategy for generation of hair-
pin library™!

Note: A: DNA bounded by Bg/ II and Pst 1 restriction sites (Blue
and green, respectively); B: Fragment shown in (A) was filled in
and cloned so that it was situated betweentwo recognition se-
quences (FRTs, blue triangles) for the FLP recombinase (Orange
starburst); C: Transformation distributes plasmids singly among
bacteria on average and FLP recombinase is induced; D: In-
tra-plasmid recombination by FLP flips the FRT bounded-sequence;
E, F: Pst I restriction digestion of pooled plasmids yields linear
monomeric plasmid and isolation of the intermediate is followed by
autoligation; G: Restriction digestion with Bg/ II and cloning to
yield randomized short hairpins in an expression plasmid.
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Fig. 5 Rolling circle amplification-mediated hairpin RNA library construction
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