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CHAPERON HSP-60 AS AUTOANTIGEN IN DEVELOPMENT OF
DYSHORMONAL BREAST DISEASES
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Recombinant Hsp-60 chaperon was isolated from the lyzate of E.coli cells transformed with plasmid pT-GroESL,
purified by gel-filtration and ion exchange chromatography and used as antigen in the study of autoimmune pro-
cesses in patients with dyshormonal breast diseases (DBD). It has been shown that the sera of 80% of DBD
patients were anti-Hsp-60 positive and the level of anti-Hsp-60 antibodies in the sera of DBD patients was
significantly higher (p < 0.05) that that in the sera of healthy donors. The highest levels of anti-Hsp-60 antibodies
were registered in the sera of the DBD patients with simultaneous cancer processes.
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PexomOunanTHbIi manepon Hsp-60 Beizesen us jusara kietok E.coli, tpancdopmuposannbix miazmunoi pT-GroESL,
OUMIIEH MyTeM rejb-huIbTpauuu ¥ MOHOOOMEHHOH XxpomaTtorpacvu M HCIOJb30BaH KaK aHTUTEH NPH U3YYEHHU
ayTOUMMYHHbIX ITPOIIECCOB Y MAallMEHTOB € IMCTOPMOHAIBHBIMHM 3a00JieBaHUSIMH MoJOuHOU skexesnl (JA3MIK).
¥YcranoBieHo, uto chiBopoTka kpoBu 80% mnamuenTtoB ¢ [I3MJK sBasercst antu-Hsp-60 nmososkutenbHoil, npuueMm
koimyectBa aHTU-Hsp-60-antutesn B chiBopoTke kpoBu nanueHToB ¢ JISMJK 3HauMTesIbHO NMpeBBINIAIOT TaKOBbIE Y
310poBbix noHOpoB. HanGosbume kosimuectBa aHTu-Hsp-60-aHTHTET BBISIBIEHBI B CHIBOPOTKE KPOBH NMAILMEHTOB C

JA3MIK u onHOBpeMeHHBIM HaJMYUEM JPYTUX OIyXOJEBBIX MPOLECCOB.
Kntouesvie cnoga: manepoH, pak MOJIOYHOM 3KeJ€3bl, JUCTOPMOHAIbHBIE 3200I€BaHUS MOJIOYHOM JKeJIe3bl.

It is well known that the development of dyshor—
monal breast diseases (DBD) is tightly linked to risk of
oncogenesis in women in menopausal and postmeno-
pausal period. According to the data of some authors
the risk of the development of breast cancer may be
37-fold higher in DBD patients than in healthy subjects
[1]; the relative risk is determined by morphologic pe—
culiarities of hyperplasia and is genetically based. The
maximal frequency of DBD and more than 60% breast
cancer cases are registered in patients at the age when
ovary involution begins [1-5]. The tight cooperation of
immune and endocrine systems in development of pa—
thologies of endocrine organs and the involvement of
autoimmune processes in those disturbancies is well
recognized now [6].

At the same time the molecular mechanisms of DBD
development via autoimmune pathology remained
poorly studied yet. The main research should be aimed
on the search of autoantigens—targets expressed in the
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affected organs; the characterization of such antigens
will help to understand ethio— and pathogenetic mech-
anisms of DBD development and design new ap-
proaches for DBD diagnosis and therapy.

The majority of autoimmune diseases accompa-
nied by the death of cells in targeted organ with the
development of fibrosis and sclerosis foci are charac—
terized by wide spectrum of autoantibodies to nuclear
and cytoplasmic components [7—10]; among the last
ones chaperons (Hsp) occupied the special place.
Chaperons respond for protein folding, protein associ—
ation in oligomeric complexes, and the import of pro-
tein precursors to intracellular compartments [11]. A lot
of data evidence that the wrong folding of proteins forms
the molecular basis of some human diseases [12].

Earlier it has been shown that bacterial chaperon
Hsp-60 (isolated from Salmonella, Yersinia, and
Chlamydia) is a highly concervative protein and has high
homology with chaperons from other species, including
mammals and men [13]. It was shown that upon infec—
tion caused by Chlamyadia the induction of anti—-bacterial
Hsp-60 immunity provokes autoimmune answer against
own Hsp-60 of the host [14]. It is demonstrated also
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that DBD development is often accompanied by in—
creased level of autoantibodies against DNA-Topoi-
somerase |, an enzyme determining the folding, integri—
ty and functioning of DNA [15]. This fact reflects the pos—
sible involvement of autoimmune mechanisms in DBD
development. One may suppose that the system of pro—
tein folding could be affected, too. The present research
was aimed on the study of the expression of Hsp—-60
chaperon as autoantigen in regard to the occurrence of
benign dysplasia and benign tumor of the breast.

MATERIALS AND METHODS

The samples of blood serum were obtained from
25 patients with benign DBD in perimenopause (5 pa-
tients from this group (cases 1, 4, 23-25) had simulta—
neous tumor processes — fibromyoma of uteri, hyper—
plasia of endometrium and nodular thyroid pathology).
DBD cases included: 7 cases of diffuse fibroadeno—
matosis, 4 cases of fibrocystic hyperplasia, 3 cases of
fibrohyperplasia, 2 cases of adenohyperplasia, 2 cases
of fibroadenoma, 1 case of galactocele, 2 cases of nod-
ular fibroadenoma, 2 cases of involutive alteration of the
breast, 2 cases of the mixed forms of dyshormonal dis—
ease. The sera of 32 healthy women of the same age
were used as a control. The recombinant chaperon Hsp-
60 (GroEL) was used as positive control.

The purification of Hsp-60 chaperon. The pro—
tein was isolated from lyzate of E.coli cells transformed
with plasmid pT-GroESL. pT-GroESL was construct—
ed on the base of pACYC vector and contains coding
sequence GroEL and GroES genes under T7 promot-
er, p15b replicon and a marker of chloramphenicol-
resistance. The cell line transformed with pTGroESL
plasmid is overexpressing chaperons (the yield of chap-
erons with molecular weight 60 kDa in the soluble frac—
tion was 30-50% of total cell proteins).

The purification was performed in 3 stages: precip—
itation with saturated ammonium sulphate solution, gel-
filtration, ion exchange chromatography. Gel-filtration
was carried out on Sephacryl S-300 column (1 x 26
cm) in the buffer A (10 mM Tris—HCI, pH 8.0, 50 mM
NaCl). Fractions (1 ml) containing shaperons were col-
lected and applied on DEAE-Toyopearl 650M column
(1 x 6 cm) equilibrated with buffer A. The elution of
proteins was performed in NaCl gradient in the range
50-500 mM. Chaperon-containing fractions were col-
lected, dialyzed against buffer A and concentrated by
centrifugation in Bio—Rad Unisep Ultracent centricons
at 4 °C. The protein was dialysed against buffer A con—
taining 30% of glycerol and was stored at —20 °C. For
chaperon identification the immunoblotting technique
was applied using polyclonal anti-Hsp-60 antibodies.
Polyclonal antibodies were obtained according to the
method [16] by immunization of rabbits with microquan—
tities of antigen (< 25 pg/ animal). The affine column
was prepared as described in [16]. The purity of the
proteins was estimated by Laemmly electrophoresis
[17]. The concentration of proteins was measured by
method of Bradford [18].

Immunolinked immunosorbent assay (ELISA)
was performed by modified method [19]; taking to ac—

count low affinity of autoantibodies the plates with the
sera of patients were incubated overnight at 4 °C.

Western-blot analysis was carried out according
to [20] using recommendations for ECL-system (Pierce,
UK); the blots were incubated with sera samples over-
night at 4 °C. Statistical analysis was performed with
the use of program “STATISTICA for Windows 5.0” and
Student’s {—test. The values p < 0.05 were considered
as significant.

RESULTS AND DISCUSSION

Hsp-60 protein was isolated from cell lyzates by gel-
filtration and ion—exchange chromatography on DEAE-
Toyopearl 650M (Fig. 1). The purity of Hsp—60 protein
was evaluated by Laemmli electrophoresis in denatur—
ing conditions (Fig. 2). The data obtained demonstrated
that the applied scheme for purification of Hsp—60 pro-
tein allows to obtain the pure stable protein in the short
terms (in a week). The specificity of purified Hsp—60
antigen was determined by immunoblotting using com-—
mercial anti-GroEL-antibodies (data not presented).

In the present work the recombinant protein was re—
ceived via expression of GroEL gene — bacterial ana—
log of mammal chaperon Hsp—60. That's why it looks
reasonable to check immunochemical cross-reactivity
of chaperons of different origin — from prokaryotes to
mammals. The results of determination of immunore-
activity of polyclonal affinity—purified anti-Hsp—-60 anti—
bodies are presented on Fig. 3. It is shown that anti—
Hsp-60 antibodies react with polypeptide with molecu—
lar weight 60 kDa in the cell lysates of all species (from
mice to human) with immunoreactivity comparable to that
for the control GroEL antigen. Those data as well as

0,12 E 280 NaCl 4500 mM

0,74

250 mM

0+—/——T—FF 1T T T T T T T T T T
135 7 9 11131517192123252729 3133353739
Fig. 1. lon—exchange chromatography of GroEl (Hsp 60) chap—
eron on DEAE-Tyopearl 650M column. Fractions 31-34 contain
Hsp-60 of 90% purity
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Fig. 2. Electrophoregramm of Hsp 60 chaperon preparation on
different stages of purification: 1 — after precipitation with am-
monium sulphate; 2, 3 — after gel-filtration on Sephacryl-300
(peak fractions); 4-6 — after final purification on DEAE-Tyope-
arl 650M column (peak fractions)
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Fig. 3. Western-blot analysis of immunoreactivity of Hsp—-60
chaperons in mitochondrial lyzates (2, 4, 6) and cytoplasmic post—
mitochondrial supernatants (3, 5, 7), obtained from myocardial
cells of different mammals: 1- bovine serum albumin; 2, 3 —
myocardium of Balb/c mice; 4, 5 — rabbit myocardium; 6, 7 —
human myocardium
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data of other authors supporting high homology of Hsp—
60 chaperons, allows us to use the recombinant protein
as antigen in the research of the role of anti-Hsp-60
autoantibodies in DDB development.

By ELISA with the use of recombinant antigen Hsp-60
we have shown that 80% of the studied sera samples of
DDB patients were anti— Hsp—60—positive (Fig. 4). The
level of anti-Hsp-60 autoantibodies in the sera of DDB
patients was significantly higher (p < 0.05) than in the
sera of healthy donors. Those data point to the active
autoimmune processes in DDB patients and may serve
as additional marker of the development of destructive
processes in the breast tissues. We have detected also
the significant increase (p < 0.01) of anti-Hsp—-60 anti—
bodies in the blood serum of patients with simultaneous
tumor processes (in DDB patients with fibromyoma of uteri,
hyperplasia of endometrium and nodular thyroid patho-
logy) (Fig. 4, cases 1, 4, 23-25). However, low number of
observed cases is not allowing to made conclusions about
the correlation in autoimmune pathology and the risk of
breast cancer development.

By immunobilotting technique it was determined that
nearly all antibody—positive sera samples contain auto-
antibodies recognizing Hsp—60 determinants of confor—
mational and sequencial types (data not presented).

The medium level of anti-Hsp—-60 immunoreactiv—
ity of the sera of DDB patients was notably higher then
that for anti-DNA-topoisomerase I. This fact may evi-
dence that the basic alterations in the functioning of
breast cells in DDB patients occur on posttranslation
stage. This may be caused by alteration of expression
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Fig. 4. Sera anti—-Hsp 60 reactivity of the patients determined by
ELISA. Line 2 OD — medium value of immunoreactivity of the
sera of healthy donors (women at postmenopausal age)
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and/or activity of chaperons (cytoplasmic as well as
mitochondrial or nuclear) resulting in appearance of
proteins with wrong folding and disturbances in protein
import into organells. From other hand, the involve—
ment of some chaperons in the formation of steroid re—
ceptors has been reported [21]; thus, any alterations in
activity and expression level of chaperons may affect
signal transduction pathways.

The present research demonstrates the first step in
the study of the involvement of chaperons in develop—
ment of tumor processes in DDB patients of perimeno-
pausal age.
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