Author’s Accepted Manuscript AR aaTEy = o
ﬁ% PR A

DEVELOPMENTAL
CBD-1 organizes two independent complexes ’ BIOLOGY,,
required for eggshell vitelline layer formation and ¥
egg activation in C. elegans

i
340

G-

www.elsevier.comvlocate/developmentalbiology

Delfina P. Gonzalez, Helen V. Lamb, Diana
Partida, Zachary T. Wilson, Marie-Claire Harrison,
Julidn A. Prieto, James J. Moresco, Jolene K.
Diedrich, John R. Yates, Sara K. Olson

PII: S0012-1606(18)30365-8
DOI: https://doi.org/10.1016/j.ydbio.2018.08.005
Reference: YDBIO7836

To appear in:  Developmental Biology

Received date: 24 May 2018
Revised date: 4 August 2018
Accepted date: 9 August 2018

Cite this article as: Delfina P. Gonzalez, Helen V. Lamb, Diana Partida, Zachary
T. Wilson, Marie-Claire Harrison, Julian A. Prieto, James J. Moresco, Jolene K.
Diedrich, John R. Yates and Sara K. Olson, CBD-1 organizes two independent
complexes required for eggshell vitelline layer formation and egg activation in C.
elegans, Developmental Biology, https://doi.org/10.1016/j.ydbio.2018.08.005

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/developmentalbiology
https://doi.org/10.1016/j.ydbio.2018.08.005
https://doi.org/10.1016/j.ydbio.2018.08.005

CBD-1 organizes two independent complexes required for eggshell vitelline layer formation
and egg activation in C. elegans

Delfina P. Gonzalez®*, Helen V. Lamb®‘, Diana Partida®‘, Zachary T. Wilson®, Marie-Claire
Harrison?, Julidn A. Prieto?, James J. Morescob, Jolene K. Diedrichb, John R. Yates IIIb, and Sara K.
Olson®’

’Department of Biology and Program in Molecular Biology, Pomona College, Claremont, CA
91711, USA

bDepartment of Molecular Medicine, The Scripps Research Institute, La Jolla, CA 92037, USA
¢ Authors contributed equally to the work and are listed alphabetically

*Correspondence: sara.olson@pomona.edu

Abstract

Metazoan eggs have a specialized coat of extracellular matrix that aids in sperm-egg
recognition. The coat is rapidly remodeled after fertilization to prevent polyspermy and
establish a more permanent barrier to protect the developing embryo. In nematodes, this coat
is called the vitelline layer, which is remodeled into the outermost layer of a rigid and
impermeable eggshell. We have identified three key components of the vitelline layer structural
scaffold — PERM-2, PERM-4 and CBD-1, the first such proteins to be described in the nematode
C. elegans. CBD-1 tethered PERM-2 and PERM-4 to the nascent vitelline layer via two N-
terminal chitin-binding domains. After fertilization, all three proteins redistributed from the
zygote surface to the outer eggshell. Depletion of PERM-2 and PERM-4 from the scaffold led to
a porous vitelline layer that permitted soluble factors to leak through the eggshell and resulted
in embryonic death. In addition to its role in vitelline layer assembly, CBD-1 is also known to
anchor a protein complex required for fertilization and egg activation (EGG-1-5/CHS-1/MBK-2).
We found the PERM complex and EGG complex to be functionally independent, and structurally
organized through distinct domains of CBD-1. CBD-1 is thus a multifaceted regulator that
promotes distinct aspects of vitelline layer assembly and egg activation. In sum, our findings
characterize the first vitelline layer components in nematodes, and provide a foundation
through which to explore both conserved and species-specific strategies used by animals to
build protective barriers following fertilization.
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