Accepted Manuscript

BNIP3L/NIX is required for elimination of mitochondria, endoplasmic reticulum and
Golgi apparatus during eye lens organelle-free zone formation

Lisa A. Brennan, Rebecca McGreal-Estrada, Caitlin M. Logan, Ales Cvekl, A. Sue
Menko, Marc Kantorow

PII: S0014-4835(18)30155-6
DOI: 10.1016/j.exer.2018.06.003
Reference: YEXER 7395

To appearin:  Experimental Eye Research

Received Date: 27 February 2018
Revised Date: 10 May 2018
Accepted Date: 3 June 2018

EXPERIMENTAL
EYE RESEARCH

Please cite this article as: Brennan, L.A., McGreal-Estrada, R., Logan, C.M., Cvekl, A., Menko, A.S.,
Kantorow, M., BNIP3L/NIX is required for elimination of mitochondria, endoplasmic reticulum and Golgi
apparatus during eye lens organelle-free zone formation, Experimental Eye Research (2018), doi:

10.1016/j.exer.2018.06.003.

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 proof before it is published in its final 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.


https://doi.org/10.1016/j.exer.2018.06.003

BNIP3L/NIX is required for elimination of mitochondria, endoplasmic reticulum and Golgi
apparatus during eye lens organelle-free zone formation

Lisa A. Brennan', Rebecca McGreal-Estrada?, Caitlin M. Logan®, Ales Cvekl?, A. Sue Menko®
and Marc Kantorow™ Charles E. Schmidt College of Medicine, Florida Atlantic University,
Boca Raton, FL. 33431, U.S.A; Departments of Ophthalmology and Visual Sciences and
Genetics, Albert Einstein College of Medicine, Bronx, NY, U.S.A
®Department of Pathology, Anatomy and Cell Biology, Thomas Jefferson University,
Philadelphia, PA 19107, United States

*Corresponding author: Marc Kantorow Ph.D. (mkantoro@health.fau.edu)

Keywords: Lens, Fiber cells, Cataract, Development.

ABSTRACT: The formation and life-long growth of the ocular lens depends on the continuous
differentiation of lens epithelial cells into lens fiber cells. To achieve their mature structure and
transparent function, newly formed lens fiber cells undergo a series of cellular remodeling
events including the complete elimination of cellular organelles to form the lens organelle-free
zone (OFZ). To date, the mechanisms and requirements for organelle elimination by lens fiber
cells remain to be fully elucidated. In previous studies, we detected the presence of
mitochondria contained within autophagolysosomes throughout human and chick lenses
suggesting that proteins targeting mitochondria for degradation by mitophagy could be required
for the elimination of mitochondria during OFZ formation. Consistently, high-throughput RNA
sequencing of microdissected embryonic chick lenses revealed that expression of a protein that
targets mitochondria for elimination during erythrocyte formation, called BCL2 interacting protein
3-like protein (BNIP3L/NIX), peaks in the region of lens where organelle elimination occurs. To
examine the potential role for BNIP3L in the elimination of mitochondria during lens fiber cell
remodeling, we analyzed the expression pattern of BNIP3L in newborn mouse lenses, the effect
of its deletion on organelle elimination and its co-localization with lens organelles. We
demonstrate that the expression pattern of BNIP3L in the mouse lens is consistent with it
playing an important role in the elimination of mitochondria during lens fiber cell organelle
elimination. Importantly, we demonstrate that deletion of BNIP3L results in retention of
mitochondria during lens fiber cell remodeling, and, surprisingly, that deletion of BNIP3L also
results in the retention of endoplasmic reticulum and Golgi apparatus but not nuclei. Finally, we
show that BNIP3L localizes to the endoplasmic reticulum and Golgi apparatus of wild-type
newborn mouse lenses and is contained within mitochondria, endoplasmic reticulum and Golgi
apparatus isolated from adult mouse liver. These data identify BNIP3L as a novel requirement
for the elimination of mitochondria, endoplasmic reticulum and Golgi apparatus during lens fiber
cell remodeling and they suggest a novel function for BNIP3L in the regulation of endoplasmic
reticulum and Golgi apparatus populations in the lens and non-lens tissues.
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