
rsOr;~ti0~,0F IMMUNQREACXI7B COMPONENTS FROM .- 
EXI?E~NhL AND -Iiii- TUMOU%TISSUE§ AND SERUMS BY 
HIGH-PERFO$M.ANCE GEL CHROMA~RAPHY 

~2~~2 Gyro Obbt. CZin...i%des Uniuersity, Prague (Czechodowxkia) . . 
. -- : 

J.- . . 

Lubomto& Inatrumenis Works, 162 03 Prague 6 (Czeekashakia)’ 

IcMo+&a-. .. 

Inatitt4fe of H~muiorogY &cl Bbod 2G2sfu8ion. Prague (Czecho~wk~) 

J. PEZLAROV~ 

Departmen f cif Cliniccrl Bioc~mistty; :U.NZ, 12608 R-ague (Czecko&wukia)~ 

ind i_ _~' 

-J. &OUk--~ 

L&onkoly In&wne!nfs Worka, 162 03 Frugue 6 (C.zecka.&wakia) 

_ 



254 

various strains [l, 21, the question of application of the gel chromatography of 
biopolymers was solved by means of a new type of macroporous hydrophilic 
sorbent hased on the copolymer of hydroxyethyl methacrylate and ethylenedi- 
methacrylate, which proved to be satisfactory for the given puz&ose. In an . 
investigation of other $romatographic applications of these sorbents [S], 
Bor& _ and SmrZ 143 , Cech et al. 15 1, have shown that sorbents exhibit a 
certain hydrophobic interaction between .the copolymer and the lipophilic 
part of molecules of the compounds under separation. This finding was used 
to advantage in the papers referred to above, in the separation based on hy- 
drophobic chromatography IS]. The sorption effects, .in addition to the 
molecular sieving properties of Spheron 1000 gel were exploited for the sep- 
aration of complex, naturally-occurring mixtures of high-molecular-weight 
compounds like glyco saminoglycans and proteoglycans [7] . If, however, the 
only effect required from separation is that of the molecular sieve, the hydro- 
phobic interaction of sorbents must be suppressed. This is why, quite recently, 
highly hydrophilic O-glycosyl derivatives of the basic hydroxyethyl meth- 
acrylate carrier have been synthesized and used in the affinity chromatography 
of lectins IS]. In addition to the function of a specific affinant, the high 
content of sacchsride covalently attached to the internal pore surface (up 
to 20%~~ w/w) also causes high hydrophilicity of the carrier and suppresses 
undesirable hydrophobic sorptions. In this way, a rigid macroporous gel chro- 
matographic material is formed, in which the excellent mechanical and hydro- 
dynamic properties of macroporous Spheron gels are combined with the 
outstanding interaction characteristics of the Sepharose-type materials used in 
gel filtration for some time. 

In this paper we report a practical application of 0-glucose+pheron in the 
rather demanding isolation of immunochemically active fractions obtained 
from homogenates of human and animal tissue and serum, both tumorous and 
non-tumorous. If a tissue is subjected to a prehminary treatment, consisting 
of mechanical disintegration of cells, followed by separation of cell fragments 
and subcellular particles, a clear or slightly opalescent supematant is obtained, 
which contains a mixture of proteins and gives positive reaction in the leuco- 
cyte adherence inhibition (LAI)-test [9] . Halliday and Miller 191 discovered 
that in the presence of tumour antigens the adherence of leucocytes to the 
glass surface is inhibited and derived a semiquantitative evaluation method. 
Isolation of the active fraction with respect to the LAI-test, its characterization 
and subsequent treatment still remain an open problem. The method of high- 
performance gel. chromatography provides an advantageous possibility of 
realization of the first step. 

MATERJALSANDM33THODS 

O-Glycosyl-Spheron 300, a suspension copolymer of 2-bydroxyethyl 
methacrylatc and ethylenedimethacrylate [IO] with the exclusion limit of 
molecular weight 300,000 (tested using dextran standards from Pharmacia, 
Uppsala, Sweden) was carefully extracted successively with benzene, ethanol 
and water on a continuous apparatus for 8 h each time, washed with ethanol 
and ether, and dried. D-Glycose was bonded to the carrier, using &HCl-BF, 
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mixture in dry dioxan as catalyst, under conditions described in ref. [6] . The 
gel, particle size 3240 pm, was packed in suspension in 0.1 N NaCl solution 
containing 1% (w/w) of. glucose into a column 0.8 X 120 cm. and the column 
was calibrated with dextran standards and a mixtie of proteins. 

Chromatographic apparatus 
The cbromatographic equipment consisted of a high-pressure pump MP 

2501 (Laboratory Instrument Works, Prague, Czechoslovakia), an injection 
valve, a column packed with O-g1ycosyl--Spheron, to which a differential 
refractometer R 403 (Waters Assoc., Milford, Mass., U.S.-A.) and a UV spectro- 
photometric flow detector with variable wavelength (Optronica, Oberursel/ 
TS, G.F.R.) were connected in series. The fractions were collected in au LKB 
URrorac 7000 fraction collector (Stockholm, Sweden). . 

Biological material 
Tumorous and healthy tissues and blood were obtained with the kind 

consent of the Heads of thirteen medical institutes in Prague. The samples 
under investigation are listed in Table 1. Homogenates from biological materi- 
als were subjected to centrifugation with cooling at 80,000 g for 30 min. 
Other methods of the centrifugation of homogenate are discussed elsewhere 
1111. Serum samples were obtained by centrifuging blood for 30 min at 4000 
g under cooling. The protein level was determined by employing the methods 
of Lowry and Folin [ 2]_ 

The activity of EC. 1.1_1.27-L-1actate:NAD oxidoreductase, was determined 
using a test kit-from Boehringer [ 121, Mannheim, G.F.R. _. 

Chromatogrcphy 
A homogeneous supernatant was injected directly into the head of the chro- 

matographic column in an amount of approximately 0.5 -ml with a protein 
content from 3 to 10 mglml and eluted with a 0.1 N solution of NaCl con- 
taming 1% of glucose at a flow-rate of 100 ml/h at room temperature. The 
data from the differential refractometer and the spectrophotometric detector 
were recorded using a two-channel Philips PM 8010 recorder. The 340 nm 
wavelength used in the UV detection was chosen because it was also used to 
measure the activity of the above-mentioned isoenzyme. The fractions ob- 

.teined, 2.5 ml in volume, were again analyzed for the protein content, sub- 
jected to the LAI-test ]9]. The leucocytes were isolated from heparinized ve- 
nous blood according to Hoi&ii et aI. 1131. After combining this suspension 
with the proteinous fraction investigated for its content of antigen in the SIAL@ 
test-tubes, free cells were counted in triplicate before and after 2 h incubation 
at 37’(Biirker chamber); Values higher than 60% of non adhered leucocytes 
are regarded as positive. The activity of E_C.1.1.1.27-L-1actate:NAH oxido- 
reductase, was determined by the Boehringer test in all fractions [12]. 

RESULTS AND DISCUSSION 

The effect of modification of the internal surface due to glycosylakon is 
shown in Fig. 1, representing the calibration curve of polydextrans in the case 
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of modified and unmodified Spheron 300. Both, dependen&@ show that t&-e 
coating of the. intermU surface has only a small effect on the egchzsion l.hmt 
end specific pore volume. The covalent bond of glucose, v+iich hydropties 
the surface, does not influence greatly the molecular weight range & com- 
pounds under separation which can penetrate into the gel. An example 6f a 
gel chrotit~~gram, where the .results of @k&ometiic and spGtkj@boto- 
metric an&&s, the protein level after Lowry, the activity of E.C.l+l;B?+ 
lactate:NAD oxidoreductase and the _results of the I~f-t&t have b&en m- 
dicated, is shown in Fig. 2. It provides -evidenCe of the con&mtratJou of active 
components m fractions 12,13,.14 with a maxiinum infraction X3, Chromato- 
gra&ic experiments with detection .at. various Wavelengths htie r&+&d an 
intenkting fact: ‘in most sampies of experimental and human tumorouS tissues 
the LAI activity coincides with a m&&mum absorba&&&t 340 -& ‘-f&m are 

cases, however (Fig. 3), where the peak from the 13th fraction on the re- 
fractometer has no corresponding peak on the spectrophot&&erter, or mother 
words, is virtuahy nil. such a situation has been of+rved @th qerated 
tumouk after _coinplex polychemotherapy, where residual tissue w& obtained. 
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Fig. 1. Calibration curves of'Spheron 300 andglucose-Spheron 3OO.Testmisture:poly- 
dextrans of defined molecular~ieight(M)from 20,000 to 2,000,000(Pharmacia,Uppsala, 
Sweden);column: 1200 X 8 mm LD.;flow-rate:lOOml/h;eluent0.1NNaClcontaining 
l%gluwse.o= Spheron300;o =glucose-S@eron300. 

In any case, the peak detectedwiththe13thfractioncorrespondsto theim- 
muuoactmityoftbesample.Tbesefindiugsarethesubjectoffurtherstudy. 

A total of 206 separations of experimenti and human humorous tissues 
and healthy~tissues and set8 was performed.‘Proteinaceous fractions from tis- 
s=es with a maximuxn UV absorbancy at 340 nm were collected and their 
antigenic activity ~8s d&ermined by the LAI-test. The correlation between 
theL~vaEuesandfiistological'findingsissummarized,forthemostrepresenta: 
tmegroupsoftumourdiseases,inTableII. 

Thechrom&gramshownin Fig4showsthe W a@orbancyand refractive 
index profiles of a protein fraction with a high content of tumour ant&ens 
(hunqn carcinoma cervicis, sample Ce 11). 
:-The m&thdd tbf ‘fast-gel ctiomatogmphy described in this -paper permits 

isolation of protein fractions characterized by a high inxnundb&caI activity 
determined by the LAI-k&The actitie of these fractious ~depends on the 
cl&ic@state of the individua~~from whomthetissue W&S taken [S]. A fast 
&nd relatively convenient technique aJ.Iows detection of enriched protein 
6ractions,which are furfk?r examined as to the Matiouship between their 
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TESTS 

E6agnoais 
-.:, 

Number of Hisblogy LAL-testof the % 
_. 

. . . _ ,. ..- 
(carciaona) patietits 13thfraction ,<:- -; I .\, ji -,_: 

Positive Negative .s ;: .: .’ -. .._: _ --. 

Cd 
. 

Ehdometri 27 25 2 6.2.‘ -- 

tzci 

y&_ 
‘I 

B-e _ 
P&U. 
Recki 42 42 40. 2 95 
VCIltiC. 

_- 

pcxsitive 

others 

Hdthy 

co3ltrok3 55 55 1 54 98.2 
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E‘ig. 3;: Gel chmmato~ of protein fraction from human caxcinoma ova&i after operation 
and polychemotherapy. Conditions: see Fig. 1. 

fraction 

ARI 

F’ig. 4. Gel chromatogram of proteia frsction of human csxcinoma ceroicis (ce 11). con- 
ditions: w+e Fig. 1. 

Y_ 

cornpa&+; biological activity and zmtigenic cbwacker. When comparing 
the n+ult.s of the Iii%&test of crude homogenates or sera with those of chro- 
mato~phi&jl~ _separAed fractions (Fig. 2) the reliability of LAI confirmed 
histologically~~& in.the latter case consider@@ higher. 
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