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Figure 1. A) Map of the exons, and intron of spch-3 (T27A3.4) with the location of the xc2 deletion in red. B) Map of the new
spch-3 allele after mutation, with frameshifted nucleotides to the first stop codon in purple.

Description

We created a new mutant allele, named xc2, of the gene spch-3 (T27A3.4). spch-3 encodes one of three C. elegans small,
highly basic proteins that resemble invertebrate protamines and associate with sperm meiotic chromosomes (Chu et al., 2006).
The alleles were isolated from gene mutations generated by Non-Homologous End Joining (NHEJ) mediated repair of Cas9-
generated breaks (Dickinson et al., 2013; Ran et al., 2013). The alleles were discovered using PCR with the following primers
5’- CCCTCGTCTTCTCTACTAGA -3’ and 5’- CATAGCTTCACAGGGAGAAG -3’. Next Generation Sequencing let us
identify 30 bp flanking sequences of the xc2 allele as GTCCGTCAACCCGCCGTTCGTCGTCTCGTC — [191 bp deletion] —
TCTCGTCATCGCTCATCTTCGAAGGCTCGT. Wildtype spch-3 has 2 exons. The xc2 mutation is located in the second
exon (Fig. 1A). In the mutant, while the first 97 amino acids of the mutant protein remain wildtype, they are followed by the
deletion causing a frameshift mutation that adds 25 mutant amino acids (LSSSLIFEGSWTSCVDCKEDSCQKT) before the
first resulting stop codon (Fig. 1B). Therefore, out of the 203 amino acids in the wildtype SPCH-3 protein, only the first 97
remain in the xc2 allele. Although the additional 25 amino acids may have an effect that is yet to be determined, the mutation
in the second exon changes about 52% of the protein providing a unique opportunity to understand the function of SPCH-3
through mutant studies.

Reagents
Strains: XC111 spch-3(xc2)I (outcrossed 5x)

References

Chu, DS., Liu, H., Nix, P., Wu, TF.,, Ralston, EJ., Yates III, JR., Meyer, BJ. (2006). Sperm chromatin proteomics identifies
evolutionarily conserved fertility factors. Nature Letters, 443, 101-105. DOI: 1038/nature05050 | PMID: 16943775.

Dickinson, DJ., Ward, JD., Reiner, DJ., & Goldstein, B. (2013). Engineering the Caenorhabditis elegans genome using Cas9-
triggered homologous recombination. Nature Methods 10, 1028-1034. DOI: 1038/nmeth.2641 | PMID: 23995389.

Ran, FA., Hsu, PD., Wright, W., Agarwala, V., Scott, D., & Zhang, F. (2013). Genome engineering using the CRISPR-Cas9
system. Nature News, 2281-2308. DOI: 10.1038/nprot.2013.143 | PMID: 24157548.


https://www.micropublication.org/media/2018/05/microPublication.biology.10.17912-W2995W.png

microPublication
BIOLOGY

5/1/2018 - Open Access
Funding: NSF RUI 1244517, NIH R15 HD068996
Reviewed By: Pei Yin Shih
History: Received May 1, 2018 Accepted May 1, 2018 Published May 1, 2018

Copyright: © 2018 by the authors. This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International (CC BY 4.0) License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Citation: Munoz, NR; Byrd, DT; Chu, D (2018). New allele of C. elegans gene spch-3 (T27A3.4), called xc2.
microPublication Biology. https://doi.org/10.17912/W2995W



