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Nonhistone chromatin proteins exhibit many
predicted properties of gene regulatory macro-
molecules. These heterogeneous and tissue
specific proteinstake partin chromatin packing
and regulation of transcription.

The nonhistone proteins undergo numerous
posttranslational modifications that are im-
portant for the functional state of these proteins
and affect gene activity [1-4].

Itisbelieved thatalterations of cellular pheno-
type during differentiation and neoplastic
transformation are accompanied by changes in
the composition of nonhistone proteins, some
of these changes may have regulatory meaning
[5-10].

The aim of the present work was to examine
qualitativeand quantitative changesin the con-
tent of nonhistone proteins and their posttrans-
lational glycosylation in larynx cancer in
humans.

All experiments were performed on squa-
mous cell cancer (Carcinoma  planoepithelinle)
obtained after total laryngectomy of 30 patients
0f 38-70 year of age at the Department of Otola-
ryngology Medical School of Lublin.

As control material macroscopically normal
mucosa from the lingual surface of the epiglot-
tis was used. The control mucosa was at least
1.5 cm away from tumor margin. Freshly
removed tumor tissues and normal mucosa
were used immediately or stored at -30°C. All
the solutions used for isolation of nuclei or
preparation of chromatin contained 0.5 mM
phenylmethylsulfonyl fluoride.

Nuclei were obtained by the method of Blobel
& Potter [11].

Thenuclearchromatin wasisolated according
to Spelsberg & Hnilica [12] except that an addi-
tional treatment with 0.5% Triton X-100 was
applied to remove membrane ghosts and omit-
tence of the 0.3 M NaCl wash.

Total chromatin proteins were separated by
electrophoresis on SDS-polyacrylamide linear
gradient gel (5%—15%) according to Laemmli
[13]. The gels were stained for proteins with
Coomassie Brillant Blue and for glycoproteins
with Schiff reagent according to Zacharius ¢f al.
[14]. In addition we have used Concanavalin A
combined with horseradish peroxidase [15] for
selective recognition of specific sugar residues.
For determination of this lectin binding glyco-
proteins isolated chromatin were first separ-
ated on SDS-PAGE and than electrophore-
tically transferred onto nitrocellulose sheets
[16). Protein concentration was assayed by the
method of Bradford [17]. DNA concentrationin
chromatin was determined spectrophotometri-
cally at 260 nm.

Polyacrylamide gel electrophoresis patterns
of chromatin proteins from tumors and control
mucosa after Coomassie Blue staining are
shown in Fig. 1A, and polyacrylamide gel den-
sitometric scans in Fig. 1B.

Analysis of electrophoretic gels showed con-
siderable similarity in chromatin protein pal-
terns between of the 30 control mucosa tested
cases, whereas those patterns were different
{especially quantitative} from those of the la-
rynx cancer chromatin proteins.

Twenty one (from 30 cases) examined lumors
showed similar chromatin protein electro-
phoretic patterns. In 9 cases we observed loss
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or reduction of several or a few additional pro-
tein fractions. Probably, the tumors contain
mixed cell populations either of various pheno-

Fig. 2A. 5DS-polyacrylamide gel electrophoresis of
chromatin from contrel mucosa (N) and cancer (C)
(xerocopy of original slab). Fig. 2B. Densitometric

scans of the stained gel.

Slab gel was stained with Schiff reagent. All samples
represent 100 pg of chromatin (as DNA) applied to gel.
Molecular mass standards as in Fig_ 1.

Fig. 1. Electrophoretic analysis of clromatins

from control mucosa (N) and cancer (C).

A, SD5-polyacrylamide gel electrophoresis; B, densi-
tometric scans of the stained gel. Slab gel was stained
with Coomassie Brillant Blue. All samples represent
4 pg of chromatin {(as DNA) applied to the gel.
Molecular mass standards; myosin (200 kDa), phos-
phorylase B (97 4 kDa), bovine serum albumin (6%
kD), ovalbumin (46 kDa), carbonic anhydrase (30
kDa), trypsin inhibitor (21.5 kDaj}, lysozyme (14.3
kD)

types, or differing in their proportions of divi-
ding and nondividing cells.

Our data indicate that the main significant
difference between chromatin proteins from
larynx cancer and control mucosa concerns
their reactivity with the periodic acid — Schiff
reagent (PAS). When polyacrylamide gels were
stained with PAS the larynx cancers revealed
quite different patterns as compared with the
control mucosa cells (Fig, 2).

Additional glycoprotein components of
molecular mass about 320 kDa, 270-200 kDa
{heterogeneous), 180 kDa, absent from tumor
cells, were evidenced only in the chromatin

Fig. 3. Protein blott
analysis of chromatin
glycoproteins front coit-
trol mucosa (N) and

cancer (C).

The chromatin samples
{40 pg as DNA) were re-
solved by SDS-PAGE in
5%-15% polyacrylamide
gradient gel, electro-
blotted onto nitrocellulose
and probed with Concana-
valin A combined with
horseradish peroxidase
Muolecular mass  stand-
ards as in Fig. 1.
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proteins from control mucosa.

In the larynx cancer chromatins there ap-
peared some new or more intense glycoprotein
bands with molecular mass about 125 kDa, 115
kDa, 100 kDa and 90 kDa.

We have also compared the Concanavalin A
binding capacity of chromalin from normal
and transformed cells (Fig. 3). Striking qualita-
tive and quantitative changes occured in these
specific lectin binding components of chro-
matin during neoplastic transformation.

The presence of glycoproteins on the cell sur-
face and within nuclei has been reported [18-
24]. Differences exist in the glycosylation of
surface [23] and chromatin protein between the
transformed and nontransformed cells [6, 18,
24]. The glycoproteins were therefore distin-
guished as the component may be capable of
initiating and successively modifying genomic
activity involved in the mechanism of nucleus-
cytoplasm interactions.

Qurresults provideadditional support for the
role of specific types of glycosylation in neo-
plastic tissues. Further studies are directed to
determine the number and size of major lectin
binding chromatin associated glycoproteins,
and classify some of these proteins according
to their sugar substituents.
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