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SUMMARY

Human plasma contains a numerous number of proteins that provide variable information
reflecting to physiological and pathological conditions of human body. Some of such proteins
have been expected for pathobiological markers for diagnosis and drug development for
human diseases. To capture plasma proteins in a manner of high-through put, several
ligands have been employed, though these systems are still required many improvements.

‘In this report, we present a novel system using liposome as a ligand to capture a wide vari-
ety of plasma proteins. One hundred micro litter of plasma was incubated with liposome of
multi-lamellar vesicle in the presence of Ca?*. Proteins bound to liposome were then
eluted in the presence of EGTA. A two-dimensional gel analysis revealed more than 150
proteins in one electrophoresis run in a range of pH 4-7 with a molecular weight between
100 kda to 30 kda. The pattern of silver-stained proteins showed reproducible with the
same donor. Apparent differences were detected between the pattern under different
pathologic conditions including healthy volunteer and that with patients with chronic
inflammation. Taken together, the method using liposome might provide a useful biological
ligand for plasma protein analysis and a novel system for proteomic approach combined with

other chromatographic module.

Key vyords: liposome, biological ligand, plasma, proteomics.
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Plasma proteomic analysis using liposome as a biological ligand.
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Fig.1. Comparison of electrophoretic patterns with whole
plasma proteins and liposome binding proteins by two

dimensional gel electrophoresis.

Fifty microgram of whole blood plasma proteins (A) or lipo- -

some binding proteins (LBP) (B) are electrophoresed by two
dimensional gel electrophoresis. Spots are visualized by sil-
ver staining. Diamonds indicate protein spots that showed an
increased staining intensity in LBP compared to that with
whole plasma proteins, whereas circles indicate protein
spots that showed a decreased staining intensity in LBP
compared to that with whole plasma proteins.
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Fig.3. Comparison of electrophoretic patterns of liposome
binding proteins with plasma obtained from healthy
volunteer (A) or malignant rheumatoid arthritis (MRA)-
(B) by two dimensional gel electrophoresis. "

One hundred microgram of liposome binding proteins
obtained from healthy volunteer (A) or malignant rheuma-
toid arthritis (MRA) (B) are electrophoresed by two dimen-
sional gel electrophoresis.

Diamonds indicate protein spots that showed an increased
staining intensity in MRA compared to that with healthy vol-
unteer. Triangles indicate protein spots that showed unique
spots in MRA compared to that with healthy volunteer.
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Fig. 2. Comparison of electrophoretic patterns of liposome binding proteins with plasma obtained from
healthy volunteer (A), malignant rheumatoid arthritis (MRA) (B) and thrombocytopenic purpura
(TPP) (C) by two dimensional gel electrophoresis.

Fifty microgram of liposome binding proteins obtained from healthy volunteer (A), malignant
rheumatoid arthritis (MRA) (B) or thrombocytopenic purpura (TPP) (C) are electrophoresed by two
dimensional gel electrophoresis. Distinct patterns among samples are evident in A, B and C. Asterisk
indicates protein spot that is unique in MRA compared to that with healthy volunteer. Arrow head
indicates protein spot that is unique in TPP compared to that with healthy volunteer.
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Fig. 4. Comparison of electrophoretic patterns of liposome binding protein obtained from
the same plasma by independent maneuver.

Fifty microgram of liposome binding proteins obtained from healthy volunteer (A) or (B)
are electrophoresed by two dimensional gel electrophoresis. The spot patterns are highly

reproducible as indicated in C.
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Fig.5. Electropherogram of liposome binding protein that was
not eluted in the presence of EGTA.

Fifty microgram of liposome binding proteins that were not
eluted in the presence of EGTA obtained from healthy vol-
unteer, thrombocytopenic purpura (TPP) or malignant rheu-
matoid arthritis (MRA) are electrophoresed by one
dimensional gel electrophoresis.

1; marker

2, 3; healthy volunteer 1

4, 5; healthy volunteer 2

6, 7; healthy volunteer 3

8, 9; thrombocytopenic purpura (TPP)

10, 11; malignant rheumatoid arthritis (MRA)
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summary

To identify protein biomarkers linking to disease activity and treatment responses of patients with rheumatoid
arthritis (RA), proteomic study using mass spectrometric analysis of plasma proteins was performed. Proteomic profil-
ing technologies can simultaneously resolve and analyze multiple proteins in plasma. Bvaluation of multiple proteins of

N the plasma will be essential to discover protein biomarkers. In this study, we used protein chip surface enhanced laser
‘ desorption/ionization time of flight mass spectrometry approach (SELDI-TOF MS). Through differential profiling of
plasma proteins, we selected two prospective candidate biomarkers. One mass spectrometric peak distinguished
patients with RA from healthy controls was transthyretin (TTR) and the other distinguished inactive patients with RA
- from patients with active RA was Serum Amyloid A (SAA). This study demonstrates that proteomic profiling using
mass spectrometry of plasma greatly facilitates global discovery and verify clinically relevant sets of disease biomarker
directly links to disease activity and treatment responses.

Key words—Rheumatoid Arthritis; Proteomics; SELDI-TOF MS; Plasma; Liposome
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