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Fig. 4: nekl-3 is a primary hit in an RNAIi screen for genes that enhance
alg-1(0) phenotypes after dauer. (A) List of genes to screen. All genes are
conserved in humans (5). RBP = RNA binding protein. (B) Validating negative
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« Test other molting regulators for enhancement of alg-7(0) post-dauer
phenotypes
* Further characterization of nekl-3
o Genetic interactions with other miRISC components
o Genetic interactions with microRNAs and microRNA targets

lin-4; mir-48, mir-241;
mir-84 and positive controls for the screen. "Wild-type” and alg-1(0) strains contain

let-7

daf-7(e1372) to control dauer formation. kin-3 encodes the catalytic domain of
casein kinase 2, which phosphorylates a miRISC component to promote
MIRISC activity (6). (C) Strategy for the RNAI screen. Each clone is scored in
duplicate (D) Hits from the primary RNAi screen. Combined data from two o Post-dauer expression pattern
RNAi wells is shown. Expected genes are known heterochronic genes, o Physical interactions with miRISC
miRISC components or miRISC regulators. (E) After retesting the hits from the » Continue primary screen

primary screen, nekl-3 emerged as the only strong candidate. nekl/-3 (Never in

mitosis Kinase Like) encodes a serine/threonine kinase that regulates molting

(7). Arrows indicate the vulva (normal or burst).
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Fig. 2: MicroRNA activity is enhanced after dauer. (A) Transcription factors
specifying early cell fates are downregulated by increasing levels of microRNA
to allow progression to later cell fates (3). (B) Model showing components of
microRNA Induced gene Silencing Complex (miRISC) which silences target
genes post-transcriptionally. (C) Some mutants with compromised miRISC
activity develop normally after dauer, suggesting an enhancement of miRISC
activity after dauer compared to continuous development (4)
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Is nekl-3 more important when
MIRISC is compromised?

What factors enhance post dauer
microRNA activity?
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Fig. 3: The alg-1(0) phenotype is suppressed in post-dauer animals. alg- ) lacZ kin-3 nekl-3 CAREER award (to XK), a CMU College of Science and Engineering research

1(0) animals are viable due to the presence of alg-2, but display phenotypes
including vulval bursting, protruding vulvas (Pvl), gaps in an adult-specific
cuticular structure (alae), and reduced expression of the adult cell fate marker
col-19::gfp. All of these phenotypes are suppressed after dauer. “Cont.” =
continuous development, "PD” = post-dauer.

Fig. 5: RNAIi of nekl-3 in alg-1(0) mutant post-dauers causes a higher
penetrance of bursting/Pvl phenotypes than in a wild-type background.
All strains contain daf-7(e1372) to control dauer formation.
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