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SUMMARY

Introduction/Objective IgA multiple myeloma has a poor prognosis, and altered glycosylation of my-
eloma IgA may be one of contributing factors. This study examined the expression of terminal galactose
and sialic acid (SA) on serum IgA oligosaccharides in patients with IgA myeloma, compared to healthy
control sera.

Methods Serum samples from 15 IgA myeloma patients and pooled serum from 100 healthy donors
were analyzed. IgA was purified using peptide M affinity chromatography. Terminal galactose and SA
expression on isolated IgA was analyzed by Ricinus communis agglutinin | and Sambucus nigra agglutinin
lectin blotting.

Results IgA-heavy chains from both healthy individuals and all myeloma patients expressed galactose.
SA was present in healthy control and in 14 out of 15 myeloma patients. Compared to controls, myeloma
IgA showed 12-63% a reduction in galactose and a 67-97% reduction in SA expression on heavy chains.
Notable galactosylation of IgA-light chains was observed in only three, while weak SA expression was
seen in 14 myeloma cases. Healthy IgA was predominantly monomeric and expressed both galactose
and SA. Myeloma IgA existed in both and polymeric forms expressing detectable galactose level, though
with different expression levels among individuals. At the same time, SA was undetectable.
Conclusion The results of this study showed altered glycosylation of myeloma IgA. Compared to healthy
control, myeloma IgA-heavy chains expressed reduced terminal galactose and SA. Notable galactosylation
of light chains was observed in three cases. Unlike SA, galactose was detectable on intact monomeric

and polymeric multiple myeloma IgA.
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INTRODUCTION

Multiple myeloma is an immunoproliferative
disease characterized by the accumulation of
malignant plasma cells in the bone marrow.
The presence and the level of monoclonal
immunoglobulins, known as M-proteins or
paraproteins, in serum and urine are related
to the outcome of patients with myeloma. IgA
paraprotein occurs in up to 20% of myeloma
cases [1]. Although IgA myeloma is rarer than
IgG, the clinical course is more aggressive with
a prognostically less favorable outcome com-
pared to IgG isotype [1].

Immunoglobulins are glycoproteins, and
the presence of oligosaccharides of fragment
crystallizable region (Fc region) is essential
in regulating the immune response [2]. IgA is
one of the most heavily glycosylated antibodies.
Unlike IgG, which possesses a single conserved
N-glycosylation site, IgA is characterized by
multiple N-glycosylation sites. Additionally,
IgA1 possesses nine potential O-glycosylation
sites located in its hinge region. To date, 16
N-linked glycan structures on IgA, exhibiting
significant heterogeneity due to variations in

terminal galactose and sialic acid content, have
been identified [3, 4].

The IgA glycans have been shown to have a
significant effect on its immune function [5].
Paraproteins may have an altered carbohydrate
profile compared to normal serum immuno-
globulins of the same isotype. Renfrow et al.
[5, 6] showed that the decrease in galactose
content of IgA1 subclass myeloma is the result
of aberrant galactosylation of O-linked glycans
in the hinge region. Additionally, Bosseboeuf
et al. [7] showed that sialic acid expression
in myeloma IgA was reduced compared to
healthy individuals. However, the location of
sialylated oligosaccharides on IgA molecules
was not analyzed in this study. Some of the
complications in IgA myeloma may be linked
to the structural characteristics of monoclonal
IgA, including the expression of glycans on
their a-heavy chains of both monomeric and
polymeric forms of IgA. Given the importance
of pathogenic potential of immunoglobulin gly-
cans, the primary aim of the study was to assess
the expression of terminal galactose and sialic
acid on heavy and light chains of IgA molecules
isolated from sera of multiple myeloma patients
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and to compare it with the expression of these monosac-
charides on IgA from healthy individuals.

METHODS
Serum samples

Pooled serum samples of 100 healthy blood donors from
the Institute of Transfusion and Haemobiology, Military
Medical Academy were used in this study. Ethical ap-
proval (No. 17/2020) was granted by the Military Medical
Academy Ethics Committee. Serum from 15 individuals
with multiple myeloma (C90.0 - myeloma multiplex) was
used with ethical approval (No. 213/23) from the Institute
for Blood Transfusion of Serbia Ethics Committee.

Paraprotein detection and the isotype analysis

Serum samples from multiple myeloma patients were
analyzed during diagnostics at the Institute for Blood
Transfusion of Serbia. The presence of paraproteins was
confirmed by serum protein agarose gel electrophoresis
and immunochemically identified by immunoelectropho-
resis [8, 9]. The concentrations of IgG, IgA, and IgM in
myeloma sera were determined by immunonephelometry
on the Siemens BN ProSpec System (Siemens Healthineers,
Erlangen, Germany) analyzer. The subclass of IgA para-
proteins was determined by dot blot at the Institute for
Medical Research [10].

Isolation of IgA

Myeloma patients and healthy donors’ serum IgA was iso-
lated by affinity chromatography on peptide M agarose
(InvivoGen, San Diego, CA, USA) [11]. Chromatography
was performed according to the manufacturer’s instruc-
tion. Protein concentration was determined with the
NanoPhotometer P-330 (Implen GmbH, Miinchen,
Germany).

Western and lectin blot

Vertical sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis (SDS-PAGE), under both non-reducing and
reducing conditions of 0.5 pg isolated IgA was performed
on a SE 260 Mighty Small II Vertical Unit (Hoefer Inc.,
Holliston, MA, USA) [12]. Proteins on gels were visual-
ized by Coomassie brilliant blue staining or transferred to
nitrocellulose membrane using a semi-wet transfer method
(Hoefer TE70X, Hoefer Inc.). The transfer efficacy was
verified by Ponceau § staining.

Polyclonal goat anti-human IgA antibodies conjugated
with peroxidase (Boster Biological Technology Co. Ltd,
Pleasanton, CA, USA) were used to detect affinity-isolated
IgA. Galactose and sialic acid expression on IgA molecules
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were examined by lectin blotting with Ricinus communis
agglutinin I (RCA I) and Sambucus nigra agglutinin (SNA)
both purchased from Vector Laboratories Inc., Newark,
CA, USA.

Nitrocellulose membranes were incubated in 3% bo-
vine serum albumin in Tris-buffered saline-Tween to block
nonspecific binding. For Western blotting, the membranes
were incubated with 10,000 x diluted anti-human IgA an-
tibody. After the washing with Tris-buffered saline-Tween,
the bands were visualized by chemiluminescence and im-
aged with ChemiDoc 2.0 (Bio-Rad Laboratories, Hercules,
CA, USA). For lectin blotting, membranes were incubated
with RCA T or SNA lectins (1 pg/ml and 2.5 pg/ml, re-
spectively), followed by incubation with 1000-time diluted
avidin-peroxidase (Vector Laboratories). The chemilumi-
nescence intensity from both western and lectin blotting
was quantified with Image Master Total Lab software (GE
HealthCare, Chicago, IL, USA).

Sugar specificity of RCA I or SNA lectins was confirmed
by inhibitory dot blot in the presence of 200 mM galactose
and 400 mM N-acetylneuraminic acid (sialic acid). The
concentration of inhibitory sugars was recommended by
the manufacturer (Vector Laboratories).

Ethics: The investigations were approved by the
the Military Medical Academy Ethics Committee (No.
17/2020) and the Institute for Blood Transfusion of Serbia
Ethics Committee (No. 213/23)

RESULTS

Expression of galactose and sialic acid on total IgA
isolated from the serum of healthy individuals

In this study, we first analyzed glycosylation of IgA isolated
from a pooled serum sample of 100 healthy individuals, us-
ing affinity chromatography on peptide agarose M. Given
the significant heterogeneity of immunoglobulin molecules
and substantial individual variations in glycan expression
on them [2, 3], this analysis of pooled serum samples
provides more reliable information about the structure
of immunoglobulin molecules in a particular population
and minimizes physiological variations that may arise in
a small subset of healthy individuals.

Following SDS-PAGE under non-reducing conditions,
we observed a 160 kDa anti-human IgA antibody reactive
protein, corresponding to IgA monomer (Figure 1.A1-A2).
After SDS-PAGE under reducing conditions, proteins of
60 kDa and 25 kDa, corresponding to IgA a-heavy and
light chains, were detected (Figure 1.B1). The presence of
IgA a-heavy chain was confirmed by Western blot with
anti-human IgA antibodies (Figure 1.B2).

The lectin blotting showed that isolated IgA monomer
expressed both galactose and sialic acid (Figure 1.A3-A4),
with expression primarily localized on the a-heavy chains
(Figure 1.B3-B4). The expression of these two sugars on
proteins corresponding to IgA-light chains was detectable,
but weak. Besides IgA, “additional” RCA I or SNA reactive
glycoproteins were detected in healthy human serum IgA

Srp Arh Celok Lek. 2025 Jul-Aug;153(7-8):343-349



IgA glycosylation in multiple myeloma

A1 A2 A3 A4 B1 B2 B3 B4
kDa
250 — |}
250 — i
100 |
|gA 70w
130 130 — monomer 55—
35—
100 | 100 —
25—
e = 15—
55 — 55 — M IgA Gal SA
M M IgA Gal SA

Figure 1. Expression of galactose and sialic acid on IgA from pooled healthy human serum; sodium dodecyl sulfate polyacrylamide gel electro-
phoresis under non-reducing (A1) or reducing conditions (B1); Western blot with anti-human IgA antibody (A2 and B2); lectin blot with galactose
(Gal) specific Ricinus communis agglutinin | (RCA 1) (A3 and B3); lectin blot with sialic acid (SA) specific Sambucus nigra agglutinin (SNA) (A4 and
B4); M — molecular weight protein markers. Ha — IgA-heavy chains, L - IgA-light chains

Table 1. Paraprotein isotype, and demographic and clinical data of individuals with IgA

multiple myeloma

with confirmed IgA paraproteins. The
patients” age, serum concentrations of f2-

Sample Paraprotein | Age | Gender B(iml/cl_r)o (Ig/ﬁ) (Ig/'\f) (Ig/f) K/\ microglobulin, total serum IgA, IgM, and
g g g g IgG, and the ratio of k- and A-light chains
1 migA1 k 70 M 244 4440 | 0.38 2.72 | 40.80 . . .
are given in Table 1. The concentration of
2 migA1 K 50 M 5.92 63.10 | <0.18 | 1.61 0.02
IgA represents the sum of the concentra-
3 migA1 K 76 M 3.20 882 | <0.18 | 472 | 833 . . .
e tions of IgA paraproteins (i.e., monoclo-
4 K +§|<]LC 67 F 193 | 1890 | <0.18 | 484 | 11.60 |  nal IgA) and residual polyclonal IgA. All
5 |migATk 81| F 128 | 199 | 029 | 1280 | 210 | 15 IgA paraproteins belonged to the IgA1
6 | migAlA 88| M | 265 | 396 | 217 | 720 | 084 | subclass.
7 migA1 K 88 | M 702 | 479 | <018 264 | 621 We analyzed total, polyclonal and
8 |migAlk 81 | F 353 2070 | 027 | 596 |11.00| monoclonal, IgA molecules isolated by
9 migAT A 73| M 166 | 1020 | 038 | 6.02 | 036 affinity chromatography from the serum
10 migA1 k+kLC | 69 F 3.64 | 3440 | <0.18 | 7.76 | 6.60 of individuals with IgA multiple myeloma.
11 migA1 k 80 M 348 | 1290 | 044 | 619 | 9.52 Additional purification steps to separate
12 migA1 k+kLC| 81 F 749 | 2520 | <0.18| 525 |1200| monoclonal from most of residual poly-
13 migA1 k 86 | M 770 | 3170 | 044 | 23.00 | 5.60 clonal IgA molecules were not performed.
14 migAl A 52 F 885 | 720 | 131 | 1020 | 1.32 SDS-PAGE under reducing conditions
15 migAl A 85 F 249 | 504 | 179 | 669 | 074 confirmed the presence of two protein
(Q1 -25%) 69 249 | 504 | 017 | 472 | 0.84 bands of 60 kDa and 25 kDa, corresponded
Median 80 3.53 1290 | 0.29 6.02 | 6.21 to IgA_heaV'y and hght chains (Figure 2A)
(@3 -75%) 85 749 | 3170 | 044 | 776 |11.00 |  Western blot confirmed the fraction of 60
Reference | Min 0.70 0.86 0.29 6.22 | 0.26 kDa as IgA—heavy chain (Figure 2B), and
Values [17] | Max 1.80 469 | 260 | 1510 | 1.65 RCA I lectin blotting showed strong reac-

M - male; F - female; LC - free light chains; Q1 - the first quartile, indicating the lower range (25%)
of the distribution for the analyzed parameters; Q3 - the third quartile, 75% of the values observed
are below this value; B2micro — B2-microglobulin; k/A — kappa/lambda light chain ratio

isolate (Figure 1 A3 and Figure 1 B2-B4). These proteins,
which might represent serum proteins in complexes with
IgA or nonspecifically bound proteins, were nor further
analyzed.

Expression of galactose and sialic acid on total IgA
isolated from the serum of individuals with IgA
multiple myeloma

We analyzed galactose and sialic acid expression on IgA
molecules isolated from 15 myeloma serum samples

Srp Arh Celok Lek. 2025 Jul-Aug;153(7-8):343-349

tion with these heavy chains (Figure 2C).
Conversely, SNA reaction, i.e., sialic acid
expression, was weak and detected in 14
out of 15 isolates (Figure 2D). Light chains reacted strongly
with RCA T'in only three out of 15 isolated IgA, indicating
that the expression of terminal galactose on 12 remain-
ing IgA-light chains was below the detection limit of the
method applied in our study. The results of the lectin blot-
ting performed with SNA showed low, but detectable level
of sialic acid on heavy chains in 14 and on light chains in
14 out of 15 IgA isolates. The specify of RCA I and SNA
was tested with an inhibitory dot-blot (Figure 3), confirm-
ing that the observed RCA T and SNA reactivity originate
from binding to terminal galactose and sialic acid on IgA
oligosaccharides.
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In contrast to IgA from pooled serum of healthy
individuals (Figure 1.A1), sera from individuals
with multiple myeloma were separated into two or
more fractions after SDS-PAGE under non-reduc-
ing conditions, one with a molecular weight of 160
kDa, and other(s) with higher molecular weights
(Figure 5). RCA I lectin blotting demonstrated that
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both monomeric and polymeric forms of myeloma
IgA expressed galactose. The intensity of expression
varies depending on the sample (Figure 4C and
4D). Sialic acid expression on either monomeric
or polymeric forms of myeloma IgA was below the
detection limit of SNA lectin blot performed after
SDS-PAGE under non-reducing conditions.

DISCUSSION

H
L

We analyzed the expression of galactose and sialic
acid on IgA molecules from 15 serum samples of
myeloma patients with IgA paraproteins, all of
which were of IgA1 subclass. The frequency of IgA2
paraproteins is lower than expected based on their

Figure 2. Expression of galactose (Gal) and sialic acid (SA) on light and heavy
chains of total IgA isolated from the serum of individuals with IgA multiple
myeloma; A - non-reducing sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis; B - Western blot performed with anti-human IgA antibody; C -
lectin blots performed with Gal specific Ricinus communis agglutinin | (RCA 1);
D -SA specific - Sambucus nigra agglutinin (SNA); H - heavy chains; L - light

concentration in healthy sera [13], so the absence of
IgA2 paraproteins in our study was not unexpected.
In 13 out of the 15 analyzed sera, the concentra-
tion of total IgA was higher than for individuals
of similar age [14]. Immunoparesis, a hallmark of
multiple myeloma characterized by the suppression
of immunoglobulin isotypes [15], different from

chains of IgA
A ' W
- 3 "}} k

Ponso S RCAI RCA I+

200 mM Gal
12 12

" 5 SNA SNA +

ns0 400 mM SA

the paraprotein isotype was also observed.

For the purpose of analyzing the expression of
galactose and sialic acid on IgA molecules, IgA was
isolated from the pooled healthy human serum and
sera of IgA myeloma patients using affinity chro-
matography on peptide agarose M. Peptide M binds
with high affinity monomeric and dimeric human
IgA serum, secretory IgA, both IgA1l and IgA2,
and IgA in complexes with antigens [11] allowing
isolation of all molecular forms of IgA molecules.
With Peptide M affinity chromatography, we iso-
lated both monoclonal and residual polyclonal IgA
from myeloma serum samples. Additional purifica-

Figure 3. Confirming Ricinus communis agglutinin | (RCA 1) and Sambucus nigra
agglutinin (SNA) specificity with inhibitory dot blot; (A) - inhibition of RCA |
binding to IgA isolates #8 and #12 with 200 mM galactose (Gal); (B) - inhibition
of SNA binding to IgA isolate #12 (showing the highest SNA signal) with 400

mM sialic acid; Ponceau S - indicates the amount of dotted IgA

Densitometric analysis showed significant individual
variations in galactose and sialic acid expression. The sialic
acid expression levels were 67-97% lower in myeloma IgA
compared to healthy individuals. Similarly, galactose ex-
pression was reduced by 12-63% in 13 out of 15 analyzed
myeloma IgA-heavy chains relative to healthy controls
(Figure 4). Compared to IgA from healthy individuals,
the sialic acid to galactose expression ratio was lower on
all analyzed myeloma IgA-heavy chains (Figure 4).

DOI: https://doi.org/10.2298/SARH250408057K

tion steps for separation of monoclonal from most
residual polyclonal IgA molecules, as previously
described [7], were not performed in this study.
However, we are aware that, in the case of IgG my-
eloma, it has been shown that the level of sialylation
on residual polyclonal serum IgG may be higher
than on the IgG paraprotein [16].

The results of our study showed intense reaction be-
tween the heavy chains of healthy IgA molecules and RCA
I and SNA indicating a notable expression of galactose
and sialic acid. All 15 analyzed myeloma IgA-heavy chains
reacted with RCA I and 14 of them reacted with SNA but
densitometric analysis showed lower expression of both
galactose and sialic acid on heavy chains of myeloma IgA
than on healthy IgA. Bosseboeuf et al. [7] also showed a
reduced level of sialic acid in IgA of myeloma patients.

Srp Arh Celok Lek. 2025 Jul-Aug;153(7-8):343-349
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Figure 4. Densitometric quantification of the expression of galactose (Gal) and
sialic acid (SA) on heavy chains (HC) of total serum IgA of individuals with IgA
multiple myeloma and healthy individuals; the expression of monosaccharides
presented as a ratio of chemiluminescence intensity (i.e., pixel count) in the lec-
tin blot with Ricinus communis agglutinin | or Sambucus nigra agglutinin to the
chemiluminescence intensity in the Western blot with anti-human IgA antibody
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Figure 5. Expression of galactose (Gal) on monomeric and polymeric IgA iso-
lated from the serum of individuals with IgA multiple myeloma (MM); A — Ricinus
communis agglutinin I lectin blot; B - expression of Gal on monomeric and
polymeric forms of IgA; (+) — strong expression; (+/-) — weak expression; BSA -

an Asn-[X#Pro]-Ser/Thr [19] sequence to which
carbohydrate group is attached to the asparagine
residue of this triplet sequence [20]. Whether
strong RCA I reactivity observed only on three
IgA-light chains compared to week reactivity on
other myeloma IgA-light chains reflects somatic
mutation of glycan binding site within IgA vari-
able regions, or germline-encoded variable region
sequences containing glycan binding motive is not
clear. Independently of their origin, glycosylation
of monoclonal immunoglobulin light chains has
been indicated as a potential risk for progression of
monoclonal gammopathy of undetermined signifi-
cance (MGUS) to myeloma and immunoglobulin
light chain amyloidosis [21].

In this study, we confirmed that serum IgA of
healthy individuals predominantly exists in mono-
meric form [22], with detectable expression of both
galactose and sialic acid. In contrast, myeloma IgA
existed in both monomeric and polymeric forms.
Although polymeric IgA could represent complexes
of IgA with some serum proteins, we consider it
unlikely: non-covalent interactions between IgA and
these proteins break down in the elution buffer used
in affinity chromatography and non-reducing SDS-
PAGE, but dimeric and polymeric forms of IgA are
linked via J chains by covalent bonds that cannot
be broken in the buffers. However, al-antitrypsin
covalently bound to IgA molecules forming IgA
polymers was described in IgA myeloma sera [23],
so the presence of such complexes cannot be entirely
excluded. Polymeric forms of IgA are believed to be
responsible for hyperviscosity syndrome [24] and
represent predominant components of immune

bovine serum albumin - the assay negative control

Ding et al. [3] suggested that hyposialylation of IgA in
multiple myeloma might affect the binding efficiency of
IgA to FcaRlI, consequently affecting IgA effector func-
tions. Moreover, enzymatic desialylation of IgA1 of healthy
people leads to proinflammatory profile of IgA1 [17]. It
has long been known that reduced expression of galactose
on O-linked glycans in the hinge region of heavy chain
of IgA1 molecules is associated with IgA nephropathy.
Renfrow et al. [5, 6] showed that decreased content of
galactose in myeloma IgA1 is the result of aberrant galac-
tosylation of O-linked glycans in the hinge region, with,
similar to our results, reduced galactose content varying
among the analyzed monoclonal IgA1 molecules. It re-
mains unclear whether the immune complexes in IgA my-
eloma, like in IgA nephropathy [18], are formed between
galactose-deficient O-glycans in IgA1 and anti-glycan IgG
autoantibodies, leading to their deposition in the glomeruli
and subsequent initiation of renal injury.

The expression of galactose and sialic acid on IgA-light
chains was weak, and most likely reflected the rare carbo-
hydrates immunoglobulin light chains occurring as the
consequence of a variable region somatic mutation creating

Srp Arh Celok Lek. 2025 Jul-Aug;153(7-8):343-349

complexes detected in circulation and glomerular

deposits in IgA nephropathy [25]. A similar role

of polymeric IgA in multiple myeloma cannot be
excluded. In IgA nephropathy, it has been shown that poly-
meric IgA significantly reduces the expression of FcaR on
macrophages compared to monomeric IgA. This conse-
quently decreases the binding of IgA1 and IgA1 immune
complexes to FcaR and their degradation in macrophages,
resulting in increased circulating levels of these complexes
as well as proliferation of mesangial cells and glomerular
sclerosis [26]. By RCA I lectin blotting, we demonstrated
that both monomeric and polymeric myeloma IgA forms
expressed galactose with sample-dependent intensity.
Inversely, a very weak sialic acid expression was detected
on heavy and light chains, and none on intact monomers
or polymers of IgA. This “loss” of sialic acid expression
might reflect methodological limitations: non-reducing
SDS-PAGE cannot reach the “concentration” effect on
proteins that SDS-PAGE under reducing conditions can.
Therefore, the extremely small amount of sialic acid de-
tected on separated heavy and light chains, which is now
“divided” between the fractions of monomeric and poly-
meric IgA, may be less accessible to the SNA lectin due
to the preserved structure of the complete molecules, and
could not be detected by lectin blotting applied.

www.srpskiarhiv.rs ‘
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The pathogenic potential of differently galactosylated
monomeric and polymeric myeloma IgA1 forms remains
unclear. In IgA nephropathy, heavy chains of polymer-
ic and monomeric IgA are differently N-glycosylated.
Oligomannose-type glycan, an important signaling mol-
ecule for the activation of the complement system via the
lectin pathway and the induction of inflammation in renal
glomeruli, is exclusively present on polymeric IgA [27].
Pathogenic significance of complement activation via lec-
tin pathway in IgA multiple myeloma remains obscure.

This study contributes to our understanding of glyco-
sylation patterns of IgA in multiple myeloma, an area that
remains less extensively characterized than IgG glycosyl-
ation in both physiological and pathological conditions.
Despite the limited number of IgA myeloma samples and
lack of clinical stratification by disease stage or treatment,
due to the nature of obtaining blood samples, we demon-
strate that galactose and sialic acid expression is markedly
reduced on IgA-heavy chains from myeloma patients com-
pared to healthy individuals. This finding is aligned with
and extending previous reports [5, 6, 7], suggesting that
altered glycosylation of myeloma IgA may carry functional
relevance. Additionally, we believe that introducing clinical
stratification by disease stage or treatment in a small cohort
would risk misinterpretation. However, one should be also
cautious when interpreting these results since both IgA
subclasses are present in the peripheral blood of healthy
individuals (90% IgA1l and 10% IgA2) [22] whereas ana-
lyzed paraproteins were classified in IgA1 subclass, and the
level of residual IgA2 was not determined.

The use of lectin blotting in our analysis enabled us to
examine the intact IgA glycoprotein, non-enzymatically
digested, providing insights into the steric accessibility and
composition of glycans on glycoproteins [28]. While this
method does not distinguish between N- and O-linked
monosaccharides or localize them to specific regions (e.g.,
CH2 antibodies, hinge, or variable regions of IgA-heavy
chains), it offers a valuable insight into the functional
availability of these sugars for interactions with immu-
noglobulin receptors or complement proteins, and their
effector functions.
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Immense heterogeneity of IgA glycoforms [3, 4] limits
the ability to draw even generalized conclusions from our
study or other studies [5, 6, 7] performed on relatively
small number of samples. To provide a more comprehen-
sive understanding of IgA glycosylation in multiple my-
eloma and pathogenic significance of IgA oligosacharides,
the type of glycans (N- or O-linked) and precise binding
site of IgA glycans (hinge region, Fc, or fragment antigen-
binding region), the monosaccharides composition analy-
sis of myeloma IgA oligosaccharides on a notably larger
number of IgA isolated from peripheral blood of myeloma
patients an advanced glycoproteomics with classical bio-
and physicochemical approaches and with incorporated
detailed clinical metadata is needed.

CONCLUSION

Myeloma IgA has altered glycosilation. Lectin blot analysis
revealed that, compared to healthy human IgA, the expres-
sion of both galactose and sialic acid was reduced on heavy
chains myeloma-derived IgA. The light chains of myeloma
IgA were predominantly weakly sialylated; however, notable
galactosylation of the light chains was observed in approxi-
mately one-fifth of the cases. In contrast to the predominantly
monomeric IgA found in healthy individuals, myeloma sera
contained both monomeric and polymeric forms. Lectin blot-
ting detected galactose on both monomeric and polymeric
myeloma IgA, although expression levels varied among pa-
tients. The sialic acid, however, was not detectable on either
the monomeric or polymeric forms of myeloma IgA.
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CAMETAK

YBoa/Lum Cvatpa ce Aa Matbe MOBOSbHA NPOrHo3a IgA MynTu-
MyIor Myjenoma y OaHoCy Ha ipyre Gopme Mujenioma Moxe 61Ti
nocnenuLa 1 NnpometbeHe ryko3sunaumje IgA y oBoj 6onectu.
AHanusnpaHa je ekcnpecuja TepMrYHanHe ranaktose n cuja-
JIMHCKE KNCeNMNHE Ha rMnKaHuMa IgA n3onoBaHvm n3s cepyma
6onecHuKa ca Mujenomom v ynopeheHa je ekcnpecuja oBa fga
MOHOCaxapvaa Ha MjenoMCKI1M IgA ca hXOBOM eKCrpecnjom
Ha IgA cepyma 3apaBux ocoba.

Mertoge /gA cy usonosaHu 13 cepyma 15 oco6a ca IgA mujeno-
MOM 1 36upHor y3opKa cepyma 100 3npaBrx ocoba abuHUTET-
HoM xpomatorpadujom Ha nentugy M. Ekcnpecuja TepmuHanHe
ranakTo3e 1 CUjalIMHCKe KCeNMHe aHann3rpaHa je IeKTUHCKUM
6710TOM, Ha OCHOBY Be3VBatba arfyTUHIHA U3 Ricinus communis
| v arnyTMHWHa 13 Sambucus nigra nekTnHa.

Pesyntatu Telwkm naHUm cepymMcKuX IgA 3apaBux ocoba 1 CBUX
15 ocoba ca MijenoMoM eKCrpUMMpPanu Cy ranakTosy, oK je cui-
januHcKa KncenvHa fieTeKToBaHa KOA 3ApaBuix ocoba 1 14 ocoba
ca Mujenomom. EKcnpecuja ranaktose v CujanuHCKe KucenuHe
Ha TeLKMM NaHUyMa Mujeniomckux IgA éuna je 3a 12-63% u
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67-97% HMKa y OOHOCY Ha HIXOBY eKcrnpecujy Ha IgA 3apaBux
ocoba. CHaxKHa ranakTto3unalmja naKkux naHala AeTekToBaHa je
CaMo Kog, Tpy MujenomcKa IgA, fokK je cnaba ekcnpecuja cuja-
NIVHCKe KUCeNIMHE Ha NTaK/M NaHLVMa feTeKToBaHa kog 14 of
15 mujenomckux IgA. IgA monekynu 3gpasux ocoba 6unu cy
npeAoMUHAHTHO y GOpPMM MOHOMEpPa 1 eKCNPUMUPAIN Cy 1
ranakTosy 1 CujanunHcKy KucenuHy. Mujenomcku IgA 6vnu cy
npucyTH1 y popmu 1 MOHoMepa 1 nonvmepa. Obe dopme ekc-
npumMmpane cy AeTekTabuaHn HUBO ranakTose (Mako je HMBO
eKcnpecuje Bapupao mehy y3opLuma), anv He v CujanvHcke
KuncenvHe.

3aksbyuum nukosunauumja IgA y MynTunaom Mujesiomy je ns-
MereHa. Y OfHOCY Ha 3ApaBy KOHTPOJTY, TELWKM NaHuu IgA 'y
MYSITAMIIOM MUjeNIOMY UMajy HUXY eKCnpecujy 1 ranaktose un
CUjanVHCKe KNCENMHE, oK Cy NaKu NaHu1 NojeAnHUX muje-
NOMCKUX IgA CHaXHO rasiakTo3nnosaHu. [anakTo3a, anu He u
CUjanviHcKa KncenrHa, npucyTHa je y AeTeKTabunaHoM HBOY
Ha UHTaKTHUM MOHOMEPHUM W NOANMEPHUM MUjENOMCKUM IgA.
KrbyuHe peun: myntunnm mujenom; IgA; rnkosunauuja; cuja-
NIHCKA KNCeNVHa; ralakto3a
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