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Abstract.lgA deposition in the glomerular mesangial matrix iserum fibronectin. The capacity of fibronectin to bind IgA
a prerequisite for the diagnosis of IgA nephropathy, and civas examined with a mixture of purified IgA1 and cathepsin
culating IgA-containing complex has been implicated in thiB-digested fibronectin fragments. A 43-kD carboxy-terminal
process. Since fibronectin is known to be involved in thigzagment of fibronectin was detected in samples derived from
assembly of extracellular matrix, this study was conducted $era of patients with IgA nephropathy but not in healthy control
investigate whether fibronectin and its fragments are presensimbjects. A similar-sized fragment was generated by cathepsin
sera of patients and are capable of binding IgAl. Sera frdindigestion of the native molecule and was shown to bind to
patients with IgA nephropathy were purified by heparin-affinigAl in vitro. Since the carboxy-terminal domain is known to
ity chromatography, and column eluate were analyzed for the critical in assembling exogenous fibronectin into the extra-
presence of fibronectin using Western blot and a set of antellular matrix, the affinity to IgA1 to a fragment found in
fibronectin monoclonal antibodies. Native fibronectin was dpatients may have pathogenic potential to mediate extracellular
gested with cathepsin D to obtain fragments similar to those lgfA deposition in IgA nephropathy.

IgA nephropathy is a common form of renal disease charastatistically significant number of IgA nephropathy patients
terized by deposition of IgA in the mesangial matrix of glo¢9), subsequent studies suggested that the specificity of the
merulus, and the disease progresses slowly to renal failure iasgay was ambiguous. Detection of IgA—fibronectin complex
substantial percentage of patients (1). Recurrent depositiongfs not suppressed by the addition of excess amount of fi-
IgA frequently occurs in transplanted kidneys (2). The mesapronectin or anti-fibronectin antibody, and the reactivity was
gial deposits contain IgAl, which is the major subclass @fependent on the concentration of IgA in the sample (10).
serum IgA (3). These findings indicate that circulating I9Aother investigators argued that only plasma polymeric IgA, not
containing complexes capable of depositing in the mesangiyfnomeric IgA, was able to bind fibronectin (11), although

may play a key factor in the pathogenesis of IgA nephropathyteqerholmet al. (12) reported comparable reactivity in serum
The composition of IgAl-containing complexes has beegémples.

extensively studied. A limited number of endogenous COMPO- 110 finding common to these studies was that IgA was the
nents including C3, IgG, IgM, fibronectin, and polymeric IgA

have been demonstrated (4—6). Among them, polymeric lqlgque lg detected by this type of assay system. However,

. . . ostagneet al. (13) reported that IgA did not bind fibronectin
was demonstrated to bind mesangial cells in culture throu . . . . .
Fc-« receptor and lead to proliferation and IL-6 secretion (6,72.nder ph_yS|oIog|g condmons_ and that a preferential binding
The possible self-aggregation of IgAl via its glycosylatio rder of f|bro_nect|n _to the major Ig classes was IgGgM =
properties has been proposed recently (8). In addition, % .Thus, it is c_ru0|al to elucidate how IgA is able to interact
IgA—fibronectin complex was detected by enzyme-linked inY/ith fibronectin in IgA nephropathy.
munosorbent assay (ELISA), in which a fibronectin-bindin Fibronectin fragments have been shown to have comparable
molecule, such as denatured collagen | (5) or anti-fibronec iologic activities to the native protein. In addition to chemo-
antibody (9), was immobilized on plastic. Contrary to théactic and opsonic activities (14,15), recent studies demon-
initial report that this ELISA could detect IgA complexes in &trated that both the amino-terminal 70-kD fragment and car-
boxy-terminal region containing a disulfide bond are essential
to be assembled into extracellular matrix (16). Although fi-
Received March 4, 1997. Accepted August 2, 1998. bronectin is one of the major components of mesangial cell
Correspondence to Dr. Shinobu Waga, Department of Pediatrics, Hirosakatrix (17) and matrix expansion is characteristic of IgA
University School of Medicine, 5 Zaifu-Cho, HiI’OSﬁ:ki, Aomori 036, J?.parhephropathy (4), fibronectin fragments have not been consid-
E:\?JZ 0172-39-5070; Fax: 0172-39-5071; E-mail: SW2736@cc.nirosagze in the pathogenesis of the disease. Therefore, a study was
1046.6673/1002-0256503.00/0 undertak_en to search for j[he presence of fibronectin frag-
ment(s) in the serum of patients with IgA nephropathy and to
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Materials and Methods monoclonal antibodies (0.2 mg/ml) with antihuman fibronectin activ-
Sera ity (described below), diluted at 1:80 with 2% casein PBS-T, were

Sera were obtained from patients with primary IgA nephropatkﬂ'owed to react with the nitrocellulose strips for 1.5 h at room

Informed consent was obtained at the time of routine examinatidfMmPerature. The strips were washed by agitation in two changes of

The diagnosis of IgA nephropathy was assessed by the observatioh Bf T for 1 h. Bound antibodies were detected by reaction for 1.5 h

predominant mesangial IgA deposits in renal biopsies using imml "oom temperature with peroxidase-conjugated fiasheep anti-

nofluorescence microscopy. None of the patients had systemic Iuﬁﬂoguse Ig (Amersham, Bu'ckinghamshire, United Kingdom) diluted in
erythematosus, Henoch-Satiein purpura, or cirrhotic liver disease. 270 Casein in PBS-T at 1:300. After extensive washing with PBS-T,
Sera from healthy volunteers were used as controls. the strips were subjected to substrate solution composed 6f 3,3

diaminobenzidine tetrahydrochloride (Sigma) and hydrogen peroxide

: . . -in 0.05 M Tris-HCI buffer, pH 7.4. The efficiency of proteins trans-
Heparin Affinity Chromatography of Serum lqbronecm#erred to nitrocellulose was monitored by staining with 0.1% amido-

One milliliter of serum was passed though a 1-ml column o&ack 10B in 7% acetic acid.
Sepharose 4B beads (Pharmacia, Uppsala, Sweden) before chroma-
tography on a 1-ml column of heparin-Sepharose CL-6B (Pharmacia)
equilibrated with 0.15 M NaCl/10 mM Tris-HCI, pH 7.4. Fibronectin P . .
and IgA bound to heparin affinity column was eluted with 0.5 I\A:’ur_Iflcatlon of I_:I_b_ronecnn . )
NaCl/10 mM Tris-HCI, pH 7.4. The effluent was immediately de- Flve.hundred milliliters of outdated human plasma, a kind gift of.
salted with Bio-Gel-6DG desalting gel (Bio-Rad, Richmond, CA)@omorl Branch of The Japan quod Center, was procegsed to obtain
The protein concentration was determined by Bio-Rad protein asdiRfonectin, according to Hayashi and Yamada (20). Briefly, a flow-
(Bio-Rad), and a range of 144 to 53&y/ml was detected from the through of plasma from Sepharose CL-4B (Pharmacia) was treated

analysis of 10 IgA nephropathy patients and 10 healthy contrsgrially with gelatin-Sepharose (Pharmacia) and heparin-Sepharose
(Pharmacia). The vyield of product was 43%, and purity on 15%

subjects. . . -
SDS-polyacrylamide and Coomassie Blue R250 staining was 95%.
Aliquots at 4.3 mg/ml in 10 mM Tris/0.15 M NacCl, pH 7.0, were
ELISA for IgA stored at—80°C until use.

The IgA concentration of the eluate of heparin affinity chromatog-
raphy was determined in six patients and nine control subjects by an
ELISA technique, as described in previous studies (18,19). In br'?‘urification of IgAL

Immulon Il microtiter plates (Dynatec Laboratories, Alexandria, VA ;
were coated overnight at 4°C with 1Q@/well of affinity-purified According to the method of Loomeat al. (21), 30 ml of serum

goat antihuman IgA (Tago, Camarillo, CA) at a concentration of 2%erived from the recalcification of 80 ml of plasma was processed
pg/ml in PBS (0.01 M phosphate, 0.15 M NaCl, pH 7.4). The plate%eria”y with ammonium sulfate, gel filtration column (Sepharose 6B;
were blocked with 15Qul of 0.5% casein in PBS overnight at 4°c.Pharmacia), anion exchange column (DEAE Sephacel; Pharmacia),
Before use, the plate was washed twice with PBS containing 0.05¥3d Iacalin-affinity column (jacalin-agarose; Vector Laboratories,

Tween 20 (PBS-T). Each assay was standardized with human | eringame, CA). Material bound to jacalin-agarose was eluted with
preparation (Sigma) of 0.2% 10 3to 5 X 10~2 ug/ml in PBS. For BS/0.8 Mp-galactose. The eluate was dialyzed against PBS. The

the detection of IgA, 10Qul of the effluent obtained from heparin yield of product was 15%, and purity on 15% SDS-polyacrylamide

affinity chromatography was added in duplicate. The plates we?@bogel was 95%. Aliquots at 0.38 mg/ml in PBS were stored at
incubated at room temperaturer 8 h and washed four times with —30°C until use.

PBS-T. To all wells except the blanks was added 10Galkaline

phosphatase-conjugated affinity-purified goat antihuman IgA (Tago . ) ]

diluted 1:10,000 in 0.5% casein in PBS-T. After agitation at roorﬁgathepSln D Treatment of Fibronectin

temperature for 2 h, the wells were rinsed three times with PBS-T andFibronectin was treated with cathepsin D (Sigma) with 2 mM
twice with diethanolamine buffer, pH 9.8. Two hundred microliters aphenylmethylsulfonyl fluoride (Sigma), pH 3.0, for 15 min at 37°C at
substrate solution containing 1 mg/minitrophenyl phosphate in an enzyme substrate ratio of 1:100. The reaction was terminated by
diethanolamine buffer was added, and optical density was determirgsiglition of a 10-fold pepstatin A (Sigma), followed by neutralization
after 1 h byusing an automated spectrophotometer at 405 nm (modelpH 7.4.

2550; Bio-Rad). The mean of duplicate readings was calibrated, and

the experimental values were determined by computerized linear

regression analysis for comparison to the IgA standard curve. Thacalin-Agarose Affinity Isolation of Fibronectin

ratio of IgA to the total protein in the eluate was calculated tFragment Bound to IgAl

standardize assay results. Purified IgA1 and cathepsin D-digested fibronectin were mixed at
] ] the ratio of 2:1 (wt/wt, 380:19Qwg), and incubated fo2 h at36°C
Electrophoresis and Western Blot Analysis with gentle stirring. The protein mixture was then incubated with 200

Sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresi$ of hydrated jacalin-agarose fd h at room temperature with
on a 15% acrylamide slab gel or 5 to 20% (wt/vol) linear gradiershaking. The agarose was sedimented in a tube (15¢73,80 s), and
acrylamide slab gel wita 5 or3.5% acrylamide stacking gel, respecthe supernatant containing nonbinding protein was removed. The
tively, and subsequent transfer of samples to nitrocellulose (Bio-RamBllet was washed 10 times with PBS/CaBy vortexing and resedi-
were performed as described previously (19). The nitrocellulose wagnting. The final pellet was resuspended in 20®f 2X concen-
then cut into strips, which were subsequently soaked in 2% casé&iated sample buffer, heated, applied to SDS-polyacrylamide gel elec-
(Sigma Chemical Co., St. Louis, MO) in PBS (0.05 M, pH 7.2) for 2 lrophoresis, and subjected to Western blot analysis. As controls,
at room temperature to block nonspecific binding sites. A set dcalin-agarose to which intact fibronectin, digested fibronectin, and
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Figure 1. Schematic diagram of plasma fibronectin and specificities of monoclonal antihuman fibronectin antibodies to distinct functional
domains. The majority of plasma fibronectin is a two-chairaqd ), disulfide-bridged dimer of approximately 450 kD. Each chain consists

of six functional domains with binding specificities to heparin (Hep), fibrin (Fib), gelatin (Gel), and cell surface (Cell). Binding sites (arrows)
of monoclonal antihuman fibronectin antibodies (FN9-1, FN21-1, FN30-8, FN8-12, FN1-1) used in this study are indicated.

5001 [ n.s. |
4504 41 Mp <005 -016, p < 0.05 |
3.5 L0144
400
3 L0121
3501 2.5 .01
300, 2 .008
1.5 .0064
2501
14 L0044 .l.
2004 .5 ) .002] y
150 0 0
normal  patient normal patient normal  patient
protein IgA IgA/protein
-3
(pg/ml) (x 10°3 pg/mi) (x 10°7)

Figure 2. Concentration of IgA in serum heparin-binding proteins. Protein, IgA, and the ratio of IgA to protein (IgA/protein) in the eluate of
heparin affinity chromatography from serum of healthy control subjects 9) compared with patients (= 6) with IgA nephropathy showed
that patients have significantly higher IgA and the ratio of IgA to protein. Values are me&i3.
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Figure 3. Western blot analysis of fibronectin fragments in normal human serum. Heparin-binding proteins from serum of healthy contro
subjects (N1-10) were separated by 5 to 20% acrylamide linear gradient sodium dodecyl sulfate-polyacrylamide gel electrophores
(SDS-PAGE), electrotransferred to nitrocellulose, and probed with the following monoclonal antibodies: a, FN30-8; b, FN1-1; ¢, FN21-1; d

FN9-1; e, FN8-12. Molecular masses from standards are shown on the right.
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Figure 4.(A) Western blot analysis of fibronectin fragments in patient's serum. Heparin-binding proteins from serum of patients (P1-6) were
separated by 5 to 20% acrylamide linear gradient SDS-PAGE, electrotransferred to nitrocellulose, and probed with the following monoclon
antibodies: b, FN1-1; ¢, FN21-1; d, FN9-1; e, FN8-12. Molecular masses from standards for P5 and P6 were shifted upward because of sho
running time for electrophoresis. (B) Western blot analysis of fibronectin fragments in patient’s serum. Heparin-binding proteins from serur
of patients (P7-10) were separated by 5 to 20% acrylamide linear gradient SDS-PAGE, electrotransferred to nitrocellulose, and probed w
the following monoclonal antibodies: a, FN30-8; b, FN1-1; ¢, FN21-1; d, FN9-1; e, FN8-12.

IgA1 were added, were subjected to the same procedure. In additiBN1-1, FN30-8) obtained from Takara Shuzo, Ltd. (Kyoto, Japan)
a protein mixture of purified IgG (Sigma) and fibronectin fragments &22). The binding sites of the monoclonal antibodies on fibronectin
the ratio of 1:1 (wt/wt, 380:38Qwg) was incubated with 2%l of molecule are depicted in Figure 1.
hydrated protein G-agarose (protein G-Sepharose 4B Fast Flow; Sig-
ma), an IgG affinity matrix, and was processed as an IgG control.Statistical Analyses

Data of both the protein and IgA concentration of the eluate of
Monoclonal Antihuman Fibronectin Antibodies heparin affinity chromatography are given as mea8D. Statistically

Fibronectin and its fragments were detected using a set of momignificant results, determined by an unpaitéest, were taken &8 <

clonal antihuman fibronectin antibodies (FN8-12, FN9-1, FN21-D.05.
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Results 1 2
IgA in the Serum Eluate from Heparin abede
Affinity Chromatography -
Six patients and nine healthy control subjects were subject
to the measurement of IgA in the eluate (Figure 2). Prote
concentration of the eluate did not show significant differenc( =
between patients and healthy control subjects (342541.4
versus306.7 = 149.2 ug/ml, P = 0.65). A small amount of
IgA was detected in the eluate, and its concentration in tl
patients was significantly higher than in control subjeci|
(2.33+ 1.46 X 10 3 versus0.77+ 0.95x 10 3 ug/ml,P = |
0.0255). Accordingly, the ratio of IgA to protein in the eluate
was also higher in patients than control subjects (0.0683
0.0063% 10 3 versus0.0026=+ 0.0024x 103 P = 0.0258).

Molecular
mass (kDa)

3 -974
= - 6692

- 427

¥ -3140

1 2605

Detection of Fibronectin Fragments in Patient’s Serun|

Antibodies FN30-8 (Figure 3 and Figure 4, A and B; anti
body “a”) and FN8-12 (antibody “e”) reacted in Western blot
with serum fibronectin preparations at the positions around 2b@ure 5. In vitro interaction of cathepsin D-digested fibronectin
kD in the patients (P7-10 for antibody “a,” P1-10 for antibod agment and IgA1. A mixture of IgAl and cathepsin D-digested

“e”), but not with the bands under molecular marker of 116 k i_bronectin was incubated with jacalin-agarose (“1") or protein

The reactivity at 220 kD corresponds to native ﬁbronectig/'s‘apharose ("2"). Binding proteins were eluted and analyzed by

" 144

. . . estern blot using a set of monoclonal antihuman fibronectin anti-
monomer consistent with that demonstrated with other anj- 9

. . . . . L odies (a through e) as depicted in Figure 3. Incubation with jacalin-
fibronectin monoclonal antibodies. FN1-1 (antibody *0”) '€agarose produced bands at the positions of 60 to 97.5 kD, and 43 kD

acted with native fibronectin and a band at approximately 4@tected only by antibody “b,” and bands at the top of nitrocellulose
kD in patients with variable intensity (antibody “b,” P1-10)py other antibodies. Parallel analysis for IgG-binding proteins (“2”)
but not in healthy control subjects (antibody “b,” N1-10)showed similar but fainter bands. Major bands “1” and “2” correspond
FN21-1 (antibody “c”) reacted with bands at approximately 9@ heavy and light chain of IgA and IgG, respectively. Molecular
to 100 and 60 to 70 kD in patients (antibody “c,” P1-10)nasses of marker proteins stained with amido-black are depicted.

Although the patterns of reactivity were similar in control

subjects, the intensity of the 90- to-100-kD band in patients

was higher than those in control subjects (antibody “c,” Nldnly with EN1-1 (Figure 5, “1b”) at approximately 60 to 97 kD

10). FN9-1 reacted with many bands (antibody "d"), and ther, d 43 kD. Parallel analysis using protein G-agarose showed

were no apparent differences between patients and hea] Wilar but fainter bands using FN1-1 (Figure 5, “2b”), sug-

Ii(lj\lnltiil ;Ubéz(rfa t-:—) hg(‘:”sthgcﬁii'?g sg:zsne‘f)ig?snggtﬁ ctercei V: esting that fibronectin fragments bound more readily to IgA1
tions frorappatients with IZA nephropathy PrePaidan IgG. As controls, only IgA1 or fragmented fibronectin,
' instead of a mixture of both, was subjected to the affinity
purification using jacalin-agarose. As expected, IgAl did not
Jacalin-Agarose Affinity Chromatography of display any bands (Figure 6, “1”). However, fragmented fi-
IgA1-Fibronectin Complex bronectin alone produced bands of particularly high molecular
The possibility that fragments of fibronectin observed onlweight (Figure 6, “2b,c”), similar to those of a mixture of IgAl
in patients, such as the 43-kD polypeptide, were part of amd fibronectin (Figure 6, “3b,c”). If bands produced by fi-
IgA—fibronectin complex was further analyzed using IgAlbronectin alone (Figure 6, “2") were considered as background
specific jacalin-agarose chromatography (23) with a mixture attivity for IgA-related reactivity, only the band of about 43
IgA1 andin vitro-derived fibronectin fragments. In previouskD remained as significant. Further washing X)=of jacalin-
studies, several proteases were used to determine the topodmgrose after incubation of a mixture confirmed this tendency
ical assignment of soluble fibronectin. Among these, cathepgiFigure 7). Thus, the 43-kD fibronectin fragment observed in
D produced well characterized carboxy-terminal fragmentgatients was also detected by FN1-1 in cathepsin D-digested
including the one at approximately 40 kD (24). In our currerfibronectin and was demonstrated to bind IgA1, not IgG, under
study, when cathepsin D was used to digest native fibronecgihysiologic conditions.
as described in Materials and Methods, intense bands at ap-
proximately 45 kD were determined with monoclonal FN1-Discussion
(data not shown). As shown in “1” of Figure 5, amido-black The carboxy-terminal 43-kD fragment of fibronectin was
staining of proteins eluted from jacalin-agarose and transferredind in the serum of the patients with IgA nephropathy, as
onto nitrocellulose strips demonstrated heavy and light chaindgtermined by Western blot analysis of the eluate of a heparin-
IgA. Fibronectin fragments copurified with IgA1 were detectedffinity column. A similar-sized fragment derived from car-
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Figure 6.Background reactivity of the interaction of cathepsin D-digested fibronectin fragment and IgA1l on jacalin-agarose. Jacalin-agaros
incubated with IgA1 (“1"), cathepsin D-digested fibronectin (“2"), or a mixture of IgA1 and cathepsin D-digested fibronectin (“3") was
subjected to Western blot analysis with a set of monoclonal antihuman fibronectin antibodies (a through e) depicted in Figure 3. Major ban
in “1” and “3” correspond to heavy and light chain of IgA. Molecular masses of marker proteins stained with amido-black are depicted.

boxy terminus of fibronectin was demonstrated to be able *~ 1 2
bind purified IgA1 by jacalin-agarose affinity chromatograph
of a mixture of cathepsin D-digested fibronectin and purifie a bec de
IgAl. Native fibronectin has been proposed as one of ma ot B
endogenous components in IgA-containing immune compl
in IgA nephropathy, but fragmented fibronectin has not beq
reported.

It has been demonstrated that fibronectin may associ
strongly with IgA from patients with IgA nephropathy, since
the fibronectin-rich eluate of heparin affinity chromatograp
has contained higher amounts of IgA than control subjed
(12), as confirmed in this study. We further attempted
measure fibronectin concentration in the eluate with a sa
wich ELISA to determine what percentage of protein in t
eluate is accounted for by the IgA—fibronectin complex. Ho
ever, this was not successful because the assay system
several monoclonal antibodies and polyclonal antibodies
human fibronectin failed to generate a reproducible stand
curve. Some degree of degradation of the fibronectin migi'
have hampered the assay. Figure 7. Effect of extensive washing on the binding of fibronectin

The specificity of assays to detect IgA—fibronectin Comp|ef)(agments tojacalin-ggaroge. Jacali.n-agaro.se incubateq with a mix.ture
in IgA nephropathy has been controversial (9—11). Since theédd9A1 and cathepsin D-digested fibronectin (*1") or with cathepsin
assays used denatured collagen or anti-fibronectin antibodyPy&'9ested fibronectin alone (*2") was washed ather than 18,
bind fibronectin, a macromolecule having many domains Wit%med' and analyzed by Western blot using a set of monoclonal

. - . . e . .antibodies depicted in Figure 3. Compared with “1,” the 43-kD band
different binding specificities (Figure 1), it is anticipated that 'ﬁetected with antibody “b” was almost quenched by this procedure

fragmented fibronectin without the gelatin-binding domain QF27). The 98-kD band and others detected with antibody “c” were not
the epitope of anti-fibronectin antibodies is associated Willifected by this procedure, suggesting that bands seen in “1” may not
IgA, then such a complex will not be detected by the assay® associated with IgA1. Electrotransferred proteins and marker stan-
Indeed, the results in one report (9) and our own observatiofesd are stained with amido-black and depicted.

Molecular
mass (kDa)
-97+4
- 6692
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(data not shown) indicated that many patients with definite IgJAcknowledgments
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may be misrepresented in these assays. For these reasons
important to determine the existence of fibronectin fragments
in patient's serum and its binding capacity to IgA.

Lﬁ i]SoIIa, CA) for critical reading of the manuscript and many sug-
estions.

Fibronectin fragments have been demonstrated in synovigeferences

fluid from rheumatoid arthritis (15), but there are few reportsl.
concerning serum or plasma fibronectin (25). Some artifactual
fragmentation of native fibronectin may not be avoidable dur-
ing experimental procedures (26) when serum or plasma |25
applied to affinity chromatography. Indeed, in our study, fi-
bronectin preparations from normal serum also generated frag-
mented products detectable with certain monoclonal antibod-
ies. However, the 43-kD fragment recognized by FN1-1 was
observed only in patients with IgA nephropathy.

Many studies have been performed to explore the function df-
fibronectin fragments, and structural modulation of the fibro-
nectin molecule has been shown to result in loss or acquisiti
of function of the native protein (14,16,27—-29). In addition,
recent reports have demonstrated that the carboxy-terminal
fragment in disulfide dimeric form, in cooperation with the
amino-terminal 70-kD fragment, is essential for fibronectin to6.
assemble into the extracellular matrix (16). The concept that
fibronectin fragment may be able to assemble into the extra-
cellular matrix has not been considered in the expansion of
mesangial extracellular matrix, which is an important hallmar
in IgA nephropathy. Furthermore, the mechanism for the dep-
osition of IgA on the increased mesangial matrix is not known.
Therefore, it is interesting that the 43-kD carboxy-terminal
fragment was detected in patients and that similar fragments
generated by cathepsin D digestion were capable of binding
IgA.

IgG has been shown to have the highest affinity for fibronec-
tin among monomeric Ig classes (13). Its major binding site
on fibronectin were identified in the amino-terminal 22-kD
domain under physiologic conditions. The carboxy-terminal
44-kD domain also bound IgG under low ionic conditions. The
binding sites for IgA were similar, but this was determined
under the condition of low ionic strength. Thus, the observatidf?-
that only serum or plasma IgA, not IgG or IgM, could bind
immobilized fibronectin on plastic plate (10,11) is confusing
by itself. There might be some factors that hamper the straight-
forward explanation of IgA—fibronectin interaction in serum or
plasma. Degraded fibronectin may be one of the factors.

Whether IgA—fibronectin fragment complex is in the circu-
lation and is accessible to mesangial matrix in IgA nephropathy
should be analyzed further. Preliminary studies have demdrf:
strated that IgA was able to deposit on extracellular matrix of
cultured fibroblast only in the presence of fibronectin frag-
ments (30). The existence of carboxy-terminal fibronectin frags
ment capable of binding IgA1 may have pathogenic potential
to participate in IgA deposition in IgA nephropathy.
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