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Objective : Clial fibrillary acidic protein (GFAP) is a 50kDa intermediate filament protein that acts as a specific
marker for glial cell differentiation. And GFAP has a role in maintaining cytoskeletal architecture and shape. We
hypothesize that GFAP supports cytoskeletal integrity in glial cells by key interactions with intermidiate filament
associated protein(IFAP). Our study aims to characterize this interaction between these molecules in detail and
determine its physiological relevance in glial cells.

Methods : To isolate IFAP that bind to GFAP, we screened a human fetal brain cDNA library using the yeast two-
hybrid assay. The interaction screen resulted in a number of positive interacting clones which were subjected to DNA
sequence analysis and their identities were determined by Gen Bank Basic Local Alignment Search Tool(BLAST)
searching,

Results : One of the GFAP-binding proteins isolated encodes an actin-bundling protein called fascin. Fascin is a well-
characterized protein that functions to organize filamentous actin into packed bundles. We confirmed the GFAP-fascin
interaction by coimmunoprecipitation analyses in the U343 glioma cell line. Immunolocalization studies demonstrated
GFAP and fascin colocalized in normal astrocytes, glioma cell lines, and glioma tumour specimens. Furthermore,
ultrastructural electron microscopy data demonstrated an association between GFAP and fascin. Specifically, there was
colocalization within astrocytic processes and cellular protrusions.

Conclusion :  The colocalization of GFAP and fascin suggests that this interaction is important in glial cell
architecture and stability. Additional studies are underway to evaluate the function and importance of this
interaction in glial cells.
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Fig. 1. Amino acid sequences of fascin, interacting with glial fibrillary
acidic protein, This sequence is confirmed using GenBank Basic Local
Alignment Search Tool sequencing assay. Fascin localized to human
chromosome 7p22 and is predicted to encode a 493—amino—acid
product with a molecular mass of approximately 55kDa.
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Fig. 2. Westem Blotting showing expression of fascin in normal brain
tissue and several gliomas. Normal brain tissue is obtained from the
temporal lobe during temporal lobectomy for epilepsy surgery.
Fascin levels are upregulated in glioblastoma multiforme and
anaplastic astrocytoma, whereas it remained down regulated in
pilocytic astrocytomas and low grade astrocytomas. (PA ; Pilocytic
astrocytoma, LGA ; Low grade astrocytoma, AA ; Anaplastic
astrocytoma, GM ; Glioblastoma multiforme).
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Fig. 3. Immunohistological expression of —fascin in normal brain
tissue and different invasive gliomas (X 100). Note the cytoplasmic
immunostainings of —fascin in anaplastic astrocytoma (panel C) and
glioblastoma multiforme (panel D) are much stronger that those in
normal brain tissue (panel A) and low grade astrocytoma (panel B).

of2] QAL e B sehl 24% W] AN PN
I~
T

A3} (Fig, 3).

Fasciny} GFAP2}2] A A

U343 #%E AEZF] pcDNAS. I'-myc—fascin® UA|z
HANA 48417 vy 5 Ali2E Eafstolon 7t W
A ehil A solubled} insoluble fraction®.& E-31Ct a-

GFAP polyclonal antibodyS ©]&3sto] el ZHA|7]|aL

Soluble fraction Insoluble fraction

w-GFAP [P a=-GFAP IP
wd 1 - = =5l
z - = 5 = =
=1 - = = & e
E 3 ? = 2 %
= = = = 2 w5
w g @ ® - 3
= g {3 2 & g.
= = ) = (=] 5

st —

ol wogsn g
s IA

..
¥
i

Fig. 4. Immunoprecipitation using anti glial fibrillary acidic protein
antibody in U343 glioma cell line. Co—immunoprecipitation analyses
demonstrates that GFAP and fascin are present in the same immune
complex in soluble fraction of U343 glioma cells transfected with
pcDNA3.1—-myc—fascin. Anti—GFAP immunoprecipitations are
performed on both soluble (1% titonX—100) cell fractions (the left
panel: lanes 1—3) and insoluble (4% SDS) (the right panel: lanes 1-3).
Myc—fascin is detected by anti—-myc tag western blotting.
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Fig. 5. Immunocytochemical stain using
anti—GFAP antibody conjugate with Fluo—
rescein Isothiocyanate and anti—fascin
antibody conjugate with rhodomine. Glial
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Fig. 6. Transmission electron microscopic findings on U343 glioma
cell line using anti—GFAP antibody conjugate with 5Snm gold particles
and anti—fascin antibody conjugate with 10nm gold particles. GFAP is
found on the whole cytoplasm (asterisk), while fascin is concentra—
ted on the astrocytic process and co—localized with GFAP (Arrows
indicate 10 nm gold particles specifically labeling fascin). Smaller
dots (5 nm gold particles) represent GFAP Iabeling. N ; Nucleus
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