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ANTIGENIC AND IMMUNOGENIC PROPERTIES OF NUCLEOPROTEINS OF LYSENTERIC BACTERIA

A. N. Belozerskly
V. D. Gekker

[I"ablss referred to nerein are appem‘ledJ

In their research on the bacteria of whe entero-typhoidal group up to
: O now, the efforte of miorubiologists and biochemists have been centered ex-
s ' clusively on repsated analyses of bacterial antigens. As for the nucleo-
: yroielas, vhich often oonstitute s mish an 80 percert of the dry weight of
these bacteria, they were igncred by the investigaters.

Resoarch on the antigenic and immunogenic characteristics of nuoleo-
. ) protsins, hevever, 1g vital in the clariffcation of the role of vach compcnent
of th, bacterial cell fn immarolcgy.

Our investigations were !altially copcerned with the nucleoprotein of
Flexner's Bacillus (Shigelle paradysenteriae).

The oucleoprotein was obtained from the bacterial cell which was pre-
viously tzsated with trichloroacetic acid to fsolate the whole antigen. The
nuoleoprotein, obtaincd by ti'a methed, proved to be sl ightl, toxic in
animals (a 3-pilligram dose vas purfectly tolerant for mice). The antigenic
properties of nucleoprotein vere clearly manifested. Precipitins and aleo
agglutinins of dysentsric bacterie of a lov titer appeared in the sera of
the immunized animals. However, a detailed study of the precipitative
vrrperties of these sera produced very unexpested results. These sera pro-
duoed positive precipitation reaction when tested with nucleoproteins and
the whole antigen. The titer of the precipitine in comparison to the whole
antigen waa often significantly Higher than in the case of tae muclao-
protein. Table 1 g'ves data Z:i1cating the propurties of the nucleoproteins
that were obtained by various methods.
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It might be propounded that thie r:=-ipitation reection occurs due to
the ‘Tesence of gimilar albuminous compun:nte im the nucleoprotein and inm . - .
the dlbumin content of the antigens. Sowsier, these usst sera produced * e BRI R
positive presipitation reactions nct only with the antIgens but also with
polysaccharcse {hapten) from which the albumen had been removed. In addition,
it was poseible tp separate the antibedy intc antigens snl nucleoproteins
by the adeorptlion method.

It is evident that these antlmera contalined tvo antibedies: one with
respect to the antigens, the other, to the albumen.

The sbove fact merely proved that ths nusleoprotein preparatiovns with
vhich we worked also contalned antigens.

S Ws urdertook the talk of obtatning & aucleoprotein ns free from the
8 antigsns as poasidble. Tests were male with nucleoproteins that were obtained
: fros s baoterial growth which was washed three, five. and sipght times with
trichloroacetic acld to olimSnate the antigens as much as possible.

‘ However, the results of this test wer~ identical to the previous test as
may be soen from the data inm Tsble 2.

Aooording to Table 2, the antisera, cbtained from rabbits immunized with
the puclecproteins which were isclated after repsated washing with tried.
y p acid, contalned precipitins with relation to the albumen, and to
-the whole antigen. Here alsp the titer of the ahtigens vas considerably
highér than the. nucleoprotein.

On the strenghh of thene results, we decided to fractionate the nacleo-
protein since 1t was quite evident that the nuclecprotein isolated directly
from the baoteriai growth by means of a weak alksline svlution was not an
inseparable component. The fractionation was performed by A. N, Belozerskiy's
method (1), As a result of thia fractionation we obtalned a series of producta
cozresponding to the nuclear and cytoplasmatic elements of the bacterial cell
aocoording to their chemical properties. Most astonishiug fact was that this
admixture of basic elements was founmd in all the fractionated prodvots and it
appeared especially clearly in all of thasa products whioch corresponded to
the nnclear elemsnts of the cell. Immurization of rabdite with nuoleo-
proteins, %.e., with nucleoproteins ocontaining albumen and thymonucleio

: ] asid, produced antisera thst precipitated a given nucleoprotein in titéds
(o of 118,000 and the antigens in titers of 1:32,000 - 1:128,000.

Experiments made with nucleoprcieins isolated from strains of Flexner's
Bacillus and frem ether typloidal baciill gave completely analogous results
proving that a common sharacteristic existe in these phenomena.

The faot that both the repeatydly washed vacterial substance obtained
from Beform mlcrobes and the complicated chemical treatnent of the nuoleo-
pretein in its fractionation process completely falled in laolating the
ancleoprotein from the basi¢ elements suggests that these basic alemsnts
enter inteo an indissoluble organic union with the baoterial nucleoprotein.

We turned to the investigation of the nucleoprotein of R-form
dysenteric bavteria. It waz esuablished that in the process of immunization, o -
the nuolecprotein of the R-foram bacilli produced precipitine only ipo titere of AN .
1:4,000 - 1:8,000, The latter fully ccnforms with our data on the antigenic S
structure of R-form bacilli.

LoLe

. Our subsequent work iavolved the investigation of the immnogenic
properties of the muocleoprotvin., The results proved that the basic antigen
responsible for the immunization effect is the bacterial antigen. As for the .
nnoleoprotein, its immunization effect is either negligible or completely . ¢
lacking. Only when immunizaticon is made with iarge doses 15 the nucleo- R
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_protein L’;apahlel of producing some immuntzation effect, It 1s quite probable . . . P S e
“that this oinor lmmunization effect iz dué to the remnants of ‘the whole antigen, .| R *
The great amount of experimental material which has been at our disposal

in the course of several rears work hae convinced us that the S-form nucleo-
proteins contain a negiigibly small amount of the specific antigenic property.
This basic element may bo either a specific polysaccharide connected with the
nucleoprotein molecule or a whole antigen.

Wo attemptcd.*c sclve this problem by treating the nuclecprotein 0.1 N
by oolling in acetic acid, to decompnse the whole antigen 1f prssent. The
study of the antigenic properties treatei by this method showed that the
preparation lost Lts basic element. The resulting antisers produced positive
reactions only agalnst nuclecprofeins, and negative reactions agelnst the
vwhole antigen and polysaccharide, These teats prove that the baslc element of
nucleoprotein is most likely the whole antigen which, by the above-mentfoned
treatmsn%, turned into hapten, the polysenciaride deprived of all antigenic
properties.

The agsumption that the whole antigen 1s the basic element united with
the amleoprotein iz strengthened by the date of Boivin (3) who demonatrated
that the whole antigen can be divided in its entirety only after the ingestion
of the tacterial growth by prcteolytic ferments.

How should we treat the material we have obtained through experiments?
Above all, we most declaively disagree with the propos..lon that the corre:
spond'ng antigenic preperties of nncleoproteins which we have studied are
influeéaced by their compounding with the whole antigen. Against such a con-
ception, there exists the fact that the whole antigen may be imolated in its
entirety frcam the nucleoprotein only by the action of proteolytic ferasents
whioh completely deetroy the nucleoprotein molscule. On the other hand. what-
over the mothod used (fractionation, multiple washing with trichloipmcetic acid,
etc.,) a8 long as an intact nucleoprotein molsoule exists it will always pro-
duce reactions simnlating the presence of a whois antigen.

Oar experimental data was confirmed by the work of A. G. Kravchenko and
A. I. larkin () which hag just besn punlished.

Un the basis of all the expsrimental data we have at our disposal, we
come to the concluaion that the main cowponents of the whole antigen localize
themselver on the exterior of the cell and can be easily extracted, Another

- -instguificant component of the whole antigen 13 orgenically united with
’ elements of the protoplasm of the basterial cell and, in particular, with the
nuclear elements. This component of the whuie antigen, organically united
o with the bacterial nuclecpreoteins, has 3 antigenic signiticance which has been
i pointed out earlier by Peghkor and Belozerskiy.

The study of the chemical composition of the protoplasm of the R-form of
Flexner*ns Bacillus and the study of the antligenic and Immunogenic rronerties
of the R-form nucleoprotein proved very {mportant.

No quuntitative or qualitative change was noted in the composition of the
basic sudbstances of the protoplasm in the R-furm of the bacterla ia comparison
with the S-form. The sole change ohserved in the R-form was the complete
Alsappearance of the whole antfgen: The transition in the R-form is attended
not only by f-as los= of the superficially distributed whole antligen, but alss
by the logs of that component wvhick 1s criantcally unfted with the nuclear
elements of the dacterial cell.

The extremely cloese rslatinn tetween the whole antigen and the nucleo-

protelds and, 1a particular, bet-een the whele antigen and the atomic nucleo-
protelds is extremely evident and has great biological significance.
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Thie, evidently, 1s the source of the functlon of the superficially localized
whole antigen. The transition into the R-form is acocmpanied by the loss of
thig reéproductive power. . - . Lo : : :

Submitted 1 December 19&*
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i;able 1; AiWTIGmiC PROPERTIES OF NUCLEOPROTEIN

Amount of
antigen Average
Series cf injected titer of

" 'Bype of antigen imminizat{on (in m1iligrams)

Huo l;aox)i-__ot».ein
‘(movoziing to
Belorerskty (1))

Bane ‘22 above
Nugleoprotein

{#cooxding to
Konnikov (2))

Table 2,

. No. of rabbits.. acid

b 5 1:6400 1:8000
3 105 132400 1:8000
b 2.5 1:6400 1:8000

Average titer of présipitins
régarding

agglﬂtining Nuocleoprotein Whole axtigen

1:12,000 - 1:6k,000

1:12,000 - 1:6h,000

L]

1:16,000

ANTIGENIC PROPERITES OF NUCLEOFROTEINS CBTAINED BY REPEATED

WASHINGS OF FILEXNER'S BACILIUS
Rumber of wasbirngs
by trishloroacetis

1132,000
1:64,000
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Titer producing precipitation reactions

For the whole antigen For the nucleoprotein
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