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1. Tinagl1 acts via focal adhesion-
based signaling pathways to 
impact: 
             A) cilia without new 
                  transcription
             B) transcriptional 
regulation
                  of cilia function

2. Tinagl1 localizes also to cilia 
plasma membrane and affects 
ciliogenesis or cilia function

3. Tinagl1 binds Wnt signaling 
molecules and modulates their 
availability and/or signaling 
function needed for cilia

     There are many different cellular compartments that work together 
to communicate with the environment around the cells. Some 
important ones in cell signaling involve the extracellular matrix (ECM) 
and primary cilia. These two compartments can activate internal 
pathways in the cell and maintain homeostasis inside and outside of 
the cell. Our project will involve the basement membrane, a thin ECM 
layer that underlies and anchors epithelial cells. A small ECM protein 
called tubulo-interstitial nephritis antigen-like protein 1 (Tinagl1) has 
been characterized as a basement membrane protein involved in cell 
adhesion and cell survival, and as either a metastasis suppressor or 
promoter in different cancers [3]. 

     

      However, it is unclear how 
Tinagl1 could regulate ciliogenesis or 
cilia function, and whether its role in 
motile cilia has any relevance to 
mammalian cells having only primary, 
non-motile cilia. Based on previous 
data showing Tinagl1 mRNA and 
protein expression in kidney, we will 
use mouse renal collecting duct 
epithelial (IMCD3) cells to determine 
if Tinagl1 is localized only to 
basement membranes or also to 
primary cilia found on the opposite, 
apical side of the cell. Although we 
just started our study, the ultimate 
goal of this project is to see how the 
knockdown of Tinagl1 can lead to 
different cellular changes such as the 
loss of primary cilia, changes in cell 
viability and programmed cell death, 
and/or the detachment of cell-cell or 
cell-matrix adhesions.

      Previous work in our lab 
using the zebrafish embryo 
model showed that Tinagl1 is 
required for function of motile 
cilia involved in kidney 
development and left/right 
patterning in the heart [1].

Tinagl1 Antibody Staining 
Validations:
Human Protein Atlas Project 
provided various Tinagl1 staining 
images in human renal tissue 
culture to hypothesize Tinagl1 
localization [4]

Immunostaining/ Cell Staining Progress:
- This is a prospective poster that describes the 

different methods used to observe the localization 
processes and functions of Tinagl1 and its effects 
on cilia in renal epithelial cells.

- I have learned a lot of immunostaining techniques 
and hope to expand my knowledge of 
experimentation by continuing different 
immunohistochemistry processes along with 
blotting and isolation techniques.

- Performed techniques including:
           1. sterile mammalian cell culture
           2. cell transfection
           3. use of light and fluorescent microscopes
           4. cell staining techniques
           5. RNA isolation, PCR, and gel electrophoresis

Cell line studies will allow us to investigate basic functions of 
Tinagl1. Others have postulated that Tinagl1 plays a role in 
modulating epithelial-to mesenchymal transition (EMT) in renal 
development and in cancer metastasis, but this has not been tested. 
This is something we could possibly look at in the future to 
understand the pathophysiological mechanisms IMCD3 cells can 
undergo under cellular stresses. 

A special thanks to Dr. LeMosy for being a great mentor and guiding 
me throughout the experimental procedures. Thanks to the McGee-
Lawrence lab for use of their microscope, nanospectometer 
machine, and the Cell Imaging Core Facility. Also, Hannah 
Neiswender and Larry Hicks for assistance with the confocal 
microscopy.
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Steps to be done after Immunostaining:
• To identify the process of Tinagl1 localization 
• To understand the effects on cilia after Tinagl1 knockdown
• To prove Tinagl1 knockdown using RT-PCR
• To use Tinagl1 antibodies for immunostaining results
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General Methods:
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