Search for human albumin receptor using phage display system
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Abstract

Human serum albumin in one of major
proteins that are produced by the liver. It
plays an important role in maintaining
intravascular oncotic pressure and acts as a
carrier for various hormones, proteins, fatty
acids, ions and drugs.
We found that expression of abumin in
hepatocyte or hepatocellular carcinoma cell
line correlated inversdly with  the
concentration of abumin in the culture
medium. This implied that albumin receptor
possibly existed in these cells. Initialy, we
used phage display system to find out this
receptor, but failed. We switched to
BacterioMatch  two-hybrid system and
reveded two candidate genes,
phosphodiesterse 3B and ATP-binding
cassette, member 4. We Have cloned these
genes. We are currently defined their roles as
possible receptor of albumin.
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Human serum abumin plays an
important role in maintaining intravascular
oncotic pressure and acts as a carrier for
various hormones, proteins, fatty acids, ions
and drugs. Kinetic studies for severa of these
substances suggest that uptake is mediated
primarily by direct interaction of the
albumin-ligand complex with the hepatocyte
surface (1). Potential albumin receptors are
also found in proximal tubule cells (2, 3, 4)
endothelial cells (5), thymocyte (6) and
cardiomyocyte (7). Albumin may act as a
signalling molecule in proximal tubular cells,
and may induce the expression of numerous
pro-inflammatory genes (3). Most of the
albumin-binding proteins (ABP) were found
out by binding to *I-abumin. Only
approximate molecular weight of these ABPs
could be inferred. The exact nature of these
ABPs has yet to be determined.

Recently, yeast two-hybrid system and
phage display system have been used to study
the interaction between proteins or between
proteins and nucleic acids. The cDNA
sequence of the fished-out protein can be
determined quickly. In this project, we will
utilize human liver cDNA T7 phage display
system to find out proteins that interact with
human abumin. Through the sequence and
expression of proteins, the mechanism of
albumin function can be further clarified.



We cultivated Huh7 cells and Chang
liver cells in serum-free medium and add
variable amount of albumin. After incubation
for 48 hours, we extracted cellular RNA and
checked for expression of abumin mRNA
using quantitative PCR. We found that
albumin mMRNA expression decreased with
increasing concentration of abumin in
medium. This implied that liver cdls
response to extracellular abumin and this
response could possibly through
albumin-receptor interaction. Next we tried
to fish out celular protein that interacted
with abumin by phage display system.
During screening steps, albumin was used as
a blocking agent to reduce non-specific
reactions. Without albumin there were many
false positive clones. After several trials, we
abandon phage display system and switched
to baceriomatch two-hybrid system. We
cloned abumin-coding sequence 3’ to the
lambda Cl in pBT vector, and co-transfected
into reporter bacteria with a liver cDNA
library in pTRG (purchased from Stratagene),
which contained RNA polymerase alpha 5’ to
the cDNA. Thirty clones was obtained,
sequenced, and subjected to genbank search.
We choosed clones that were in-frame to
coding region, membrane protein and that
appeared more than once. Two genes
satisfied  these  criteria  and are
phosphodiesterse 3B  (PDE3b) and
ATP-binding cassette member 4 respectively.
We cloned PDE3b genes, and are doing
transfection experiment to see if it will be
co-precipitated with albumin. We are also
doing gene-knock-out experiment to see if
suppression of PDE3b expression will
abolish cell response to variation of albumin
concentration.

PDE3 involved in control of lipolysis,
glycogenolysis, myocardial  contractility,
smooth muscle relaxation, mesangia cell
proliferation, and insulin and renin secretion.
Whether it also interacts with albumin and
acts as an albumin receptor remains to be
determined.

We found cell expression of abumin
correlated inversely with  extracellular

concentration of abumin. Although phage
display system failed to find cellular gene
interact with albumin as originally planned,
we found alternative with bacteriomatch
two-hybrid system. We have found two
candidate genes and hopefully can determine
whether they act as albumin receptor with
further experiments.
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