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Abstract

Wnt  signaling  plays  an  essential  role  in  cellular  processes  like  development,

maturation, and function maintenance. Xenopus laevis oocytes are a suitable model

to  study  not  only  the  development  but  also  the  function  of  different  receptors

expressed  in  their  membranes,  like  those  receptors  expressed  in  the  central

nervous system (CNS) including Frizzled 7. Here, using frog oocytes and recordings

of endogenous membrane currents in a two-electrode path configuration along with

morphological  observations,  we  evaluated  the  role  of  the  non-canonical  Wnt-5a

ligand in oocytes. We found that acute application of Wnt-5a generated changes in

endogenous calcium-dependent currents, entry oscillatory current, the membrane's

outward current, and induced membrane depolarization. The incubation of oocytes

with  Wnt-5a  caused  a  reduction  of  the  membrane  potential,  potassium  outward

current,  and  protected  the  ATP  current  in  the  epithelium/theca  removed  (ETR)

model. The oocytes exposed to Wnt-5a showed increased viability and an increase

in the percentage of the germinal vesicle breakdown (GVBD), at a higher level than

the  control  with  progesterone.  Altogether,  our  results  suggest  that  Wnt-5a

modulates  different  aspects  of  oocyte  structure  and  generates  calcium-dependent

endogenous  current  alteration  and  GVDB  process  with  a  change  in  membrane

potential at different concentrations and times of the exposition. These results help

to understand the cellular effect of Wnt-5a and present the use of Xenopus oocytes

to explore the mechanism that could impact the activation of Wnt signaling. © 2024

Elsevier Inc.

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 1



Authors

Parodi J.; Mira R.G.; Martinez-Torres A.; Inestrosa N.C.

Author full names

Parodi,  Jorge  (7004406658);  Mira,  Rodrigo  G.  (57194723835);  Martinez-Torres,

Ataulfo (6603836285); Inestrosa, Nibaldo C. (7006944395)

Author(s) ID

7004406658; 57194723835; 6603836285; 7006944395

Year

2024

Source title

Biochemical and Biophysical Research Communications

Volume

738.0

Art. No.

150507

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 2



DOI

10.1016/j.bbrc.2024.150507

Link

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85201262416&doi=10.1016

%2fj.bbrc.2024.150507&partnerID=40&md5=ef6da8db56d98806af9bd74ce8e0be8

e

Affiliations

Departmento  de  Análisis  de  Datos,  Facultad  de  Ciencias  Sociales,  Universidad

Autónoma de Chile,  Temuco,  Chile;  Departamento de Biología  Celular  y  Molecular,

Facultad  de  Ciencias  Biológicas,  Pontificia  Universidad  Católica  de  Chile,  Santiago,

Chile;  Centro  de  Excelencia  en  Biomedicina  de  Magallanes  (CEBIMA),  Escuela  de

Medicina,  Universidad  de  Magallanes,  Punta  Arenas,  Chile;  Laboratorio  de

Neurobiología  Molecular  y  Celular,  Departamento  de  Neurobiología  Celular  y

Molecular, Instituto de Neurobiología, UNAM, Campus Juriquilla-Querétaro, Mexico

Authors with affiliations

Parodi  J.,  Departmento  de  Análisis  de  Datos,  Facultad  de  Ciencias  Sociales,

Universidad Autónoma de Chile, Temuco, Chile, Departamento de Biología Celular y

Molecular, Facultad de Ciencias Biológicas, Pontificia Universidad Católica de Chile,

Santiago,  Chile;  Mira  R.G.,  Centro  de  Excelencia  en  Biomedicina  de  Magallanes

(CEBIMA),  Escuela  de  Medicina,  Universidad  de  Magallanes,  Punta  Arenas,  Chile;

Martinez-Torres A., Laboratorio de Neurobiología Molecular y Celular, Departamento

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 3



de  Neurobiología  Celular  y  Molecular,  Instituto  de  Neurobiología,  UNAM,  Campus

Juriquilla-Querétaro,  Mexico;  Inestrosa  N.C.,  Departamento  de  Biología  Celular  y

Molecular, Facultad de Ciencias Biológicas, Pontificia Universidad Católica de Chile,

Santiago,  Chile,  Centro  de  Excelencia  en  Biomedicina  de  Magallanes  (CEBIMA),

Escuela de Medicina, Universidad de Magallanes, Punta Arenas, Chile

Author Keywords

Ca<sup>2+</sup>  endogenous  current;  Germinal  vesicle;  Non-canonical  Wnt-5a

signaling; Oocytes; Xenopus laevis

Index Keywords

progesterone; A-549 cell line; animal cell; animal experiment; animal model; Article;

cell function; cell maturation; cell viability; central nervous system; controlled study;

human;  human  cell;  nonhuman;  oocyte;  oocyte  maturation;  Western  blotting;  Wnt

signaling; Wnt/calcium signaling; Xenopus laevis

Chemicals/CAS

progesterone, 57-83-0

Tradenames

Image  J   software,  National  Institute  of  Health;  Origin6.0;  Zeiss  Stero-microscope,

Carl Zeiss; pClampfit9, Molecular Devices

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 4



Manufacturers

Carl Zeiss; Molecular Devices; National Institute of Health

References

Inestrosa N.C., Arenas E., Emerging roles of Wnts in the adult nervous system, Nat.

Rev. Neurosci., 11, 2, pp. 77-86, (2010); Inestrosa N.C., Et al., WNT signaling is a key

player  in  alzheimer's  disease,  Handb.  Exp.  Pharmacol.,  269,  pp.  357-382,  (2021);

Salinas P.C., Zou Y., Wnt signaling in neural circuit assembly, Annu. Rev. Neurosci.,

31,  pp.  339-358,  (2008);  Oliva  C.A.,  Montecinos-Oliva  C.,  Inestrosa  N.C.,  Wnt

signaling  in  the  central  nervous  system:  new  insights  in  Health  and  disease,  Prog

Mol  Biol  Transl  Sci,  153,  pp.  81-130,  (2018);  Varela-Nallar  L.,  Et  al.,  Wingless-type

family  member  5A  (Wnt-5a)  stimulates  synaptic  differentiation  and  function  of

glutamatergic  synapses,  Proc.  Natl.  Acad.  Sci.  U.S.A.,  107,  49,  pp.  21164-21169,

(2010);  Miledi  R.,  Palma  E.,  Eusebi  F.,  Microtransplantation  of  neurotransmitter

receptors from cells to Xenopus oocyte membranes: new procedure for ion channel

studies, Methods Mol. Biol., 322, pp. 347-355, (2006); Cha S.W., Heasman J., Using

oocytes  for  Wnt  signaling  assays:  paracrine  assays  and  Wnt-conditioned  medium,

Methods,  51,  1,  pp.  52-55,  (2010);  Hedgepeth  C.M.,  Et  al.,  Activation  of  the  Wnt

signaling pathway: a molecular mechanism for lithium action, Dev. Biol., 185, 1, pp.

82-91,  (1997);  Ohkawara  B.,  Glinka  A.,  Niehrs  C.,  Rspo3  binds  syndecan  4  and

induces  Wnt/PCP  signaling  via  clathrin-mediated  endocytosis  to  promote

morphogenesis, Dev. Cell, 20, 3, pp. 303-314, (2011); Schulte G., International union

of  basic  and  clinical  pharmacology.  LXXX.  The  class  frizzled  receptors,  Pharmacol.

Rev.,  62,  4,  pp.  632-667,  (2010);  Schulte  G.,  Bryja  V.,  The  Frizzled  family  of

unconventional  G-protein-coupled  receptors,  Trends  Pharmacol.  Sci.,  28,  10,  pp.

518-525, (2007); Tigyi G., Henschen A., Miledi R., A factor that activates oscillatory

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 5



chloride currents in Xenopus oocytes copurifies with a subfraction of serum albumin,

J.  Biol.  Chem.,  266,  31,  pp.  20602-20609,  (1991);  Miledi  R.,  A  calcium-dependent

transient outward current in Xenopus laevis oocytes, Proc. R. Soc. Lond. B Biol. Sci.,

215,  1201,  pp.  491-497,  (1982);  Reyes  R.,  Et  al.,  Mammalian  AT2  receptors

expressed  in  Xenopus  laevis  oocytes  couple  to  endogenous  chloride  channels  and

stimulate germinal  vesicle break down, Cell.  Physiol.  Biochem.,  24,  1-2,  pp.  45-52,

(2009);  Parker  I.,  Gundersen  C.B.,  Miledi  R.,  A  transient  inward  current  elicited  by

hyperpolarization  during  serotonin  activation  in  Xenopus  oocytes,  Proc.  R.  Soc.

Lond.  B  Biol.  Sci.,  223,  1232,  pp.  279-292,  (1985);  Parker  I.,  Miledi  R.,  Transient

potassium current in native Xenopus oocytes,  Proc.  R.  Soc.  Lond.  B Biol.  Sci.,  234,

1274,  pp.  45-53,  (1988);  Tigyi  G.,  Et  al.,  A  serum  factor  that  activates  the

phosphatidylinositol  phosphate  signaling  system  in  Xenopus  oocytes,  Proc.  Natl.

Acad.  Sci.  U.S.A.,  87,  4,  pp.  1521-1525,  (1990);  Hirai  S.,  Le Goascogne C.,  Baulieu

E.E.,  Induction of  germinal  vesicle  breakdown in Xenopus laevis  oocytes:  response

of  denuded  oocytes  to  progesterone  and  insulin,  Dev.  Biol.,  100,  1,  pp.  214-221,

(1983);  Saldana  C.,  Et  al.,  Native  ion  current  coupled  to  purinergic  activation  via

basal  and  mechanically  induced  ATP  release  in  Xenopus  follicles,  J.  Cell.  Physiol.,

218,  2,  pp.  355-365,  (2009);  Merriam  R.W.,  Progesterone-induced  maturational

events  in  oocytes  of  Xenopus  laevis.  II.  Change  in  intracellular  calcium  and

magnesium  distribution  at  germinal  vesicle  breakdown,  Exp.  Cell  Res.,  68,  1,  pp.

81-87,  (1971);  Yu  F.H.,  Et  al.,  Overview  of  molecular  relationships  in  the

voltage-gated ion channel superfamily, Pharmacol. Rev., 57, 4, pp. 387-395, (2005);

Kimelman D., Pierce S.B., Regulation of dorsal-ventral axis formation in Xenopus by

intercellular and intracellular signalling, Biochem. Soc. Symp., 62, pp. 13-23, (1996);

Moon  R.T.,  Et  al.,  Dissecting  Wnt  signalling  pathways  and  Wnt-sensitive

developmental  processes  through  transient  misexpression  analyses  in  embryos  of

Xenopus  laevis,  Dev.  Suppl.,  pp.  85-94,  (1993);  Ploper  D.,  Lee  H.X.,  De  Robertis

E.M.,  Dorsal-ventral  patterning:  crescent  is  a  dorsally  secreted  Frizzled-related

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 6



protein that competitively inhibits Tolloid proteases, Dev. Biol., 352, 2, pp. 317-328,

(2011); Brinkmann E.M., Et al., Secreted frizzled-related protein 2 (sFRP2) redirects

non-canonical Wnt signaling from Fz7 to Ror2 during vertebrate gastrulation, J. Biol.

Chem.,  291,  26,  pp.  13730-13742,  (2016);  Saldana  C.,  Et  al.,  Epithelium  and/or

theca are required for ATP-elicited K+ current in follicle-enclosed Xenopus oocytes,

J.  Cell.  Physiol.,  202,  3,  pp.  814-821,  (2005);  Kowdley  G.C.,  Et  al.,

Hyperpolarization-activated  chloride  currents  in  Xenopus  oocytes,  J.  Gen.  Physiol.,

103, 2, pp. 217-230, (1994); Cerpa W., Et al., Regulation of NMDA-receptor synaptic

transmission  by  Wnt  signaling,  J.  Neurosci.,  31,  26,  pp.  9466-9471,  (2011);

Alvarez-Ferradas  C.,  Et  al.,  Wnt-5a  induces  the  conversion  of  silent  to  functional

synapses  in  the  hippocampus,  Front.  Mol.  Neurosci.,  15,  (2022);  Parodi  J.,  Et  al.,

Wnt5a  inhibits  K(+)  currents  in  hippocampal  synapses  through  nitric  oxide

production,  Mol.  Cell.  Neurosci.,  68,  pp.  314-322,  (2015);  Parodi  J.,  Et  al.,  Some

effects  of  the  venom  of  the  Chilean  spider  Latrodectus  mactans  on  endogenous

ion-currents  of  Xenopus  laevis  oocytes,  Biochem.  Biophys.  Res.  Commun.,  375,  4,

pp. 571-575, (2008)

Correspondence Address

N.C.  Inestrosa;  Centro  de  Excelencia  en  Biomedicina  de  Magallanes  (CEBIMA),

Escuela  de  Medicina,  Universidad  de  Magallanes,  Punta  Arenas,  Chile;  email:

ninestrosa@bio.puc.cl

Publisher

Elsevier B.V.

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 7



ISSN

0006291X

CODEN

BBRCA

Language of Original Document

English

Abbreviated Source Title

Biochem. Biophys. Res. Commun.

Document Type

Article

Publication Stage

Final

Source

Scopus

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 8



EID

2-s2.0-85201262416

Wnt-5a/Ca2+ pathway modulates endogenous current and oocyte structure of Xenopus laevis

Página 9


