
UC Irvine
UC Irvine Previously Published Works

Title
Tracking of single microvilli to study regulation of the intestinal phosphate transporters

Permalink
https://escholarship.org/uc/item/89g6331j

Journal
The FASEB Journal, 26(S1)

ISSN
0892-6638

Authors
Lanzano, Luca
Caldas, Yupanqui
Giral, Hector
et al.

Publication Date
2012-04-01

DOI
10.1096/fasebj.26.1_supplement.1068.15

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/89g6331j
https://escholarship.org/uc/item/89g6331j#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


1093-Plat
Tracking of Single Microvilli to Study Regulation of the Intestinal
Phosphate Transporters
Luca Lanzano1, Yupanqui Caldas2, Hector Giral2, Michelle Digman1,
Moshe Levi2, Enrico Gratton1.
1University of California, Irvine, CA, USA, 2University of Colorado Denver,
Aurora, CO, USA.
Intestinal phosphate (Pi) uptake is one of the key mechanisms of systemic Pi
homeostasis. Modulation of intestinal Pi transport has been recently recognized
as an important target in prevention of hyperphosphatemia and the associated
cardiovascular complications in Chronic Kidney Disease. Intestinal Pi absorp-
tion is mainly mediated by the type IIb sodium-phosphate co-transporter
NaPi2b which is expressed in the intestinal apical microvilli. Recent evidences
show that agonists of the LXR nuclear hormone receptor inhibit intestinal NaPi
transport activity, NaPi2b protein and mRNA abundance, and decrease serum
Pi level [1]. However, the detailed mechanisms of how LXR decreases intesti-
nal NaPi transport activity, including the role of changes in membrane choles-
terol or PDZ interacting proteins, remain to be determined.
In order to study these processes at the molecular level we apply the Modula-
tion Tracking nanoimaging method [2] to microvilli of live cells expressing flu-
orescently tagged NaPi2b. This technique generalizes the principles of Single
Particle Tracking to allow the imaging of extended subcellular structures.
Tracking the single microvilli we directly measure their motion, while we
also image NaPi2b distribution along the membrane and perform Fluorescence
Correlation Spectroscopy techniques (RICS, N&B) in steady state, even if the
microvilli are moving. Different dynamic properties, including motility of the
microvilli and protein diffusion and clustering, are monitored under stimulation
to get insights into the process of intestinal transporters regulation.
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