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The significance of catalytic autoantibodies abzymes in the pathogenesis of multiple sclerosis
was evaluated in patients with different disease patterns and severity of disability.

Key Words: multiple sclerosis; catalytic autoantibodies, abzymes, protoabzymes; DNA

abzymes

The problem of creating serological test systems for
the diagnosis and prediction of the course and out-
come of multiple sclerosis (MS) remains unsolved. A
vast family of autoantibodies (autoAB) to myelin
components plays an important role in the pathogene-
sis of MS [6,9,10,13]. Natural autoAB — abzymes
(autoAB with catalytic activity) are detected at the
early (preclinical) stages of autoimmune diseases and
are actively involved in their pathogenesis [2,3,11].
We compared the content and levels of catalytic
autoAB in the sera collected from patients with MS.

MATERIALS AND METHODS

Sera from 68 MS patients (evaluation of disability de-
gree and diagnostic criteria are described previously
[12]) were collected in Moscow Regional Research
and Clinical Institute (Table 1).

Salts, agarose, acrylamide, enzymes, FITC, sub-
strates, adsorbents, labeled AB, and other reagents
(Pharmacia-LKB, Sigma, Bio-Rad, Merck, Life Tech-
nologies, etc.), nitrocellulose (NC) membranes (Amer-
sham), and radioactive isotopes [32P]-y-ATP (Izotop
Firm) were used.

Polyclonal IgG were isolated from the sera by co-
lumn chromatography [1,2]. Activity of AB preparations
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was evaluated by proteolysis of nonspecific BSA and
specific myelin basic protein (human MBP) substrates.
Serum concentrations of anti-MBP autoAB, anti-
MOG (myelin oligodendrocytic glycoprotein), and
anti-MAG (myelin-associated glycoprotein) were eva-
luated by enzyme immunoassay.
MBP-binding autoAB were isolated from the sera
by affinity chromatography on immobilized MBP [1,4].
Antibodies with high proteolytic activity were
isolated from total AB preparations by fractionation
on adsorbent with affinity ligand (aprotinin) [1,4].
Blood samples were screened for DNA abzymes
by a previously developed method of affinity adsorp-
tion with evaluation of DNA-hydrolyzing activity in
AB preparations [8].

RESULTS

Autoantibodies presented by a heterogeneous group of
immunoglobulins were detected in the liquor and peri-
pheral blood proteins of MS patients [7,9,13,14].

Preparations of anti-MBP autoAB from 42 of 68
sera (62%) possessed proteolytic activity towards BSA,
which was seen from fluorescence shifts (surpassing
250-300% in some patients) in comparison with the
control (Fig. 1).

Further studies were carried out on fractions con-
taining anti-MBP autoAB with high proteolytic acti-
vity obtained by affinity adsorption on immobilized
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TABLE 1. Clinical Characteristics of MS Patients

Parametgr/oriterion Numper Percentage
of disease of patients
Number of patients 68 100
females 22 32.4
males 46 67.6
Disease duration, years
<1 14 20.5
1-5 38 55.9
5-10 10 14.7
>10 6 8.9
Patient age, years
<20 7 10.3
20-30 37 54.4
30-40 14 20.6
>40 10 14.7
EDSS index, score
<3.0 44 64.8
3.5-5.0 12 17.6
>6.0 12 17.6
Disease pattern
remittent 31 45.6
remittent progressive 14 20.6
primary progressive 12 17.6
secondary progressive 11 16.2
Disease stage
exacerbation 28 41.2
remission 28 41.2
stabilization 12 17.6
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Fig. 1. Nonspecific proteolytic activity of anti-MBP autoantibodies
from the sera of patients with multiple sclerosis (MS), recorded by
the fluorescent method. C: control sample (BSA-FITC without
antibodies) incubated under the same conditions; 7-15: patients’
numbers.

aprotinine. Preincubation of these AB with polyclonal
rabbit anti-IgG led to complete disappearance of pro-
teolytic activity, while AB specifically recognizing
variable domain of human IgM had virtually no effect
on this activity. The catalytic nature of proteolytic
activity was confirmed in special studies with protease
inhibitors [1,4].

In MS patients proteolytic activity of anti-MBP
autoAB is similar to proteins hydrolysis with trypsin
(Fig. 2, track 8; Fig. 3). Activity towards MBP [7,9]
was completely suppressed after preincubation with
immobilized antispecies AB (data not presented), which
confirms catalytic nature of detected activity and rules
out the risk of enzyme contamination. IgG isotype AB
from donor sera (Fig. 2, track 7) exhibited no proteo-
lytic activity towards MBP.
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Fig. 2. Hydrolysis of myelin basic protein (MBP) with IgG autoantibodies from the sera of MS patients. Sera: tracks 7-6) MS patients; 7)
donor; 8 MBP hydrolysis by trypsin; 9-10) antigen (MBP and MAG+MOG+MBP, respectively) incubated without antibodies.



V. K. Misikov, M. V. Kimova, et al. 8'7

) o 5 = 1 2 3 4 5 6 7 8
5 |vwye Yo —
o o - e -
w @« < ™ NS —
i -
s %
P - © N~ -
n @3y ge
SI°7 wea -
glw|8 82 3 , -
@ &€ Vo g |S -
©
o — — N
S8 s5|=
e H TH|Dd .
Eldosl&s "oalsg :
T SeSe 2B
= © 2 ® + 2| ® Fig. 3. Specific proteolysis of MBP by anti-MBP autolgG from the
. =3 c sera of MS patients. Tracks 2, 4) antibodies from MS patients bound
9 < g SR -(% to MBP adsorbent; 1, 3) antibodies from MS patients not bound to
& = S = MBP adsorbent; 5, 6) summary fractions of IgG antibodies; 7)
© ® o g o § homogenous MBP preparation.
- X
c g §g :ﬁ :j MBP-specific proteolytic activity associated with
% Tl 8% 3 = anti-MBP autoAB was detected in 73.5% patients with
o e Nq s % MS (in 50 of 68 patients).
- = € Antimyelin autoAB (IgG isotype) were previously
N § e & & £ detected in the blood of MS patients [1]. The inci-
AN . . . . .
-8 8 & dence of autoAB is the highest in patients with secon-
YT Y @ . dary progressive (88%) and remittent (62%) MS. Ana-
s 5|3 lysis revealed a correlation between serum concen-
c|8r 8¢ 29 g tration of antimyelin autoAB and levels of specific
© J o § < o g proteolytic activity in anti-MBP autoAB preparations.
. = 1= No correlation was detected between autoAB concen-
218888 &§ 3 trations and levels of nonspecific proteolytic activity
512828 =8 8 in AB preparations from MS patients.
x| T | moe~wo Is|o Autoantibodies with low avidity, polyspecific by
Q .. s
» SS5% =515 their nature, can provoke the development of syndro-
olgNpe o[ . . SO
S| 8 0B s ©g| mal forms of the disease in MS patients; hence, these
2 E g f § E E f ?, AB can be regarded as regulators of physiological
2 o= = Y functions essential for the maintenance of equilibrium
& s between health and autoimmune disease [1,4].
2 2 Screening of sera (immunoenzyme assay) from
5 £ MS patients for anti-DNA autoAB confirmed their
0 = presence in 15 of 68 patients (22%), 14 of these 15
2 L & patients (93%) were triple seropositive (anti-DNA,
£ g °§ 8 g|¢g anti-MBP, and anti-MOG autoAB).
o = B . .« . . .
© T L 2 2|3 DNA-hydrolysing activity associated with DNA-
% 8 § ¢ d|b3 binding autoAB was detected in 58.8% of MS patients
2 = S8 2 3 = (40 of 68 patients).
2 (% £8£€8% é S Catalytic activity was detected in 50 (73.5%) pati-
= Sg 8@ g g = ents With MS; 34} (68%) pf these sqffered frpm progres-
E gLreilg s £ sive disease, remittent variant was diagnosed in 16 (32%),
= g g g g S Z|k and 12 (24%) patients were in remission (Table 2).
8 = % 2 9| No catalytic activity of protoabzymes was obser-
N . . . .
L_E) % S % - ved in 18 (26.5%) of 68 patients with appreciably
o § *g G :§ *g g, lower disability index (EDSS score). No disease exa-
w o ; %‘ 2 5 9 g & cerbations were observed in this group (Table 2).
= o220 Eclé)‘l‘ 2ls DNA-hydrolyzing activity associated with DNA-
] =222z |2 binding autoAB was detected in 40 (58.8%) patients



88 Bulletin of Experimental Biology and Medicine, Vol. 139, No. 1, 2005 IMMUNOLOGY AND MICROBIOLOGY

with MS. The disease ran a progressive course in 30
(75%) of these (Table 2).

No catalytic activity of DNA abzymes was detec-
ted in 28 (41.2%) patients with appreciably lower dis-
ability indexes according to the EDSS score. Remit-
tent variant with remission stage was observed in the
majority of these cases (Table 2).

Catalytic activity was detected in 34 (50%) patients
with MS. The disease was progressive in 28 (56%) and
remittent in 6 (17%) of these patients (Table 2).

No catalytic activity of protoabzymes and DNA
abzymes was detected in 12 (17.6%) patients. The
disease was remittent at the stage of remission in the
majority of cases (Table 2).

The presence of high-affinity anti-MBP auto-IgG
in the serum was paralleled by their high proteolytic
activity towards the specific substrate, while the level
of this activity correlated with serum titers of these
AB and with the variants of MS course and severity
of patient’s disability.

Serum and liquor DNA abzymes in MS patients are
truly informative object for the evaluation of the forma-
tion of signs of secondary syndromal abnormalities [2].

Functional activity of abzymes and their associa-
tion with MS patterns confirm practical significance
of these molecular instruments for monitoring of ther-
apeutic measures and predicting of the disease course.
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