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Electrophoretic analysis of urinary protein for early detection of
IgA nephropathy

Mihoko Nishizawa”, Ryo Kubota2>, Toru IgarashiSJ and Nobue Sakai’

Summary Early stage of kidney disease and mild kidney injury may go undetected in urinary
protein test papers with a negative or (%) result. We analyzed urinary proteins in tests with negative
or (*) results on urinary protein test paper using cellulose acetate electrophoresis (CAE) and
urinary protein analysis software. The result of this assay enabled classification of urinary protein
patterns into glomerular, tubular, and mixed.

Next, we aimed to detect specific urinary proteins in the case of negative or (£) results on
urinary protein test papers for the early detection of IgA nephropathy (IgAN) using sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and western blotting (WB). There
was a significant difference between the percentage of high molecular weight (>66 kDa) albumin
fractions in patients with IgAN and individuals with healthy kidneys.

Analysis of urinary proteins using CAE may be useful for early detection of damage to kidneys.
Moreover, analysis of the high molecular weight albumin fraction (%) using SDS-PAGE and WB
may be useful for early detection of IgAN.

Key words: cellulose acetate electrophoresis, urinary protein analysis software, SDS-PAGE, IgA
nephropathy, urinary albumin
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Fig. 1 Urinary protein fraction of patients with negative or (%) result of urinary protein test

paper using cellulose acetate membrane electrophoresis

M: standard serum (Protein fraction marker)

No. 1-4: Negative result of urinary protein test paper

No. 5-8: (*) result of urinary protein test paper

Table 1 The type of kidney injury in patients with a negative or (%) result on urinary

protein test paper

n=40
Glomerular | Tubular Mixed Other
pattern pattern pattern patterns
n 9 8 1 22
(22.5%) (20.0%) | (2.5%) (55.0%)
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result of urinary protein test paper

Fig. 2 Urinary protein fraction using SDS-PAGE in result of urinary protein test paper
MW : Molecular weight marker

IgA nephropathy non-kidney disease
Mw 1 2 3 4 5 6 Mw 7 8 9 10 11
kDa b
High )
150 molecular
100 [ weight
75
66 i ‘
o W S - G e = 0iDa = I.ill’!ﬂ‘
37 —
Low
" molecular
20 weight
i~ - L— —
Fig. 3 Detection of urinary albumin using western blotting method

MW : Molecular weight marker
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Fig. 4 Analysis of the molecular diversity of albumin

(D : Higher molecular weight albumin than 66 kDa

(2) : Albumin of 66 kDa

(3 : Lower molecular weight albumin than 66 kDa

Table 2 Comparison of urinary albumin fraction (%)

High molecular 66 kDa Low molecular
weight albumin albumin weight
albumin
IgA
nephropathy | * 14.2+3.9 80.4%10.0 5.5+9.4
(n=6) [
non-kidney L 4.4%35 88.3*+12.9 7.3%£13.5
disease
(n=5)
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