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In conducting the rescarch described in this report, the
investigator adhered to the "Guide for Laboratory Animal
Facilities and Care," as promulgated by the Committee cn
the Guide for Laboratory Animal Facilities and Care of the
Institute of Laboratory Animal Resources, National Academy
of Sciences-National Research Counct},

ABSTRACT

Several laboratories have shown that riboscmal fractions isolated
from four virulent species of bacteriz protect animals against
challenge with the homologous live virulent organism. To examine
the efficacy of using these procedures to prepare protective
antigens against Pasgtevrella pe .tis, ribosomes were isolated from
mechsnically disrupted virulen' P. pestis strain Kim 10. RNA was
isolated by both ethanol preci,itation and phenol extraction of
ribosomes. Ribosomal protein waz extracted with acidified 2~
chloroethanol. Both the RNA ard protein preparations wvere free
of VW and Fraction I antigens. Ribosomal antigens were injected
into animals in doses ranging from 10 to 500 ug with Freund's
complate adjuvant. In genaral, none of the ribosomal antigens
protected satisfactorily agains: challenge doses of 300 LD, of

P. pestis. lass than 10% of the animsals survived challenge. Sera
from animals that survived challenge after immunization with ribo-
soma]l proteins contained antibodies tc both the ribosomal protein
and Fraction I. Animsls surviving challenge after immunization with
ethanol-precipitated RMA produced antibodies to hoth the RNA
preparstion and Vraction I. However, the antibodies againet the
RMA preparation wers directed against tha protein moisties and
not REA. Pherol-extracted RMA fsiled to slicit any antibody
response but animals surviving challange after immunisatioo with
this RNA preparation did have antibodies to Fraction I,
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STUDIFS OF RIBOSOMAL ANTIGENS FROM PASTEURELIA FESTIS*

‘ Resent reports have {rliczced that ribosomal antigens from some species
P of Staphylococcus.’ Salmonella,?*® Pseudomonas,® and Mycobacterjum* are
b effective {n immunizing animals against challenge with the homologous
/ live virulent organism. In our laborstory, we have isolated ribosomal
RNA and protein from fully virulent cultures of Pagteurells pestie and
have examined rhege macromolecules as potential protactive antigens
against infection with P. pestis,

Cultures of P. were grovn at 26 C in a medium contajaing 3%
N-Z-Amine, 2,5 x 105 molar sodium thiosulfate, and 1% xyloss., Cells
were harvested by centrifugation. suspended in tris buffer containing
10°2 molar magneaium acetate, 0.5% Brij 58, and 2 ug of DMase per ml, and /
were broken in either a French press or an ultrasonicator. Ribosomss
were isolated by ammonium sulfate precipitation an? washed 10 times in
tris buffer containing 10~ molar magnesium acetate.®

Ribosomal proteins were extracted with cold acidified 2-chlornethanol.® T
The procedure for washing the ribosomes vas found to be critical for the
preparation of pure ribosomal fractiors. Proteins extracted from ribosomss .
washed less than seven times had pesticin activity and were lethal for mice
in quantities of more than 50 ug. The lethality of these preparations was
due to the presence of small amounts of murine toxin.

Two preparations of ribosomal RNA were isolated. Ome was obtained by
the diract precipitation o) ribosomes with sthanol and contained 10 to
15% protein. The otrer RFA praparation was obtained by phenol extraction
of ribosomss and contained no detectable protein. Zach antigen was mixed
with an equal voiume of Freund's complete adjuvant and injected sub-
cutansously {+ 0.2-cc amounts. :

The ~ibosomal protein preparation was free from Fraction I and W
antige=s, as shown in Pigure 1. The center well contained the ribosomal
protein, The first well contained a cosmercial prepsration of anti-
plague serum, the second well contained adsorbed anti-VW serum, the third
vell contained anti-Fraction I and the fourth well contained antiserunm
prepared in mice against ribosomal proteins. There wers no reactions
betwaen the ribosomsl protein and anti-Fraction X, anti-W, or comsercial
antisarum, Precipitin bands were obzerved only between the ribosomal
protein and anti~ribosomal protein.

NN

Figure 2 shows the results of acrylamtide gel electrophorssis of the
ribosomal proteins.® At leazt 18 bands have been observed. Acrylamide
gel lmmunocelectrophoresis also failed to detect cither W or Fraction I
‘ antigens in the ribosomei proteln presparation.

-,

* This report should not be used as a literature citation in material to
be published in ihe open literature. Readers interested in referencing
the informatiou containsd herain should contact the author to
ascertain whin end vhere it way appear in citahle form,
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FIGURE 1. Ouchterlony Gel Diffusion of Purified
Ribosomal Protein.
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Acrylamide Gel ‘

Electrvophoretic

‘ Pattern of
Ribosomal Proteins !
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FICURE 2. Acrylamide Gel biectrophoretic
Pattern of Ridosomal Proteins,




! Table 1 1s a compilation of four experiments on animals injected with
i varying amounts of ribosomal protein., Each group was challenged with

L 300 1Dy of P. pestis. The fev animals surviving the challenge dose pro- f
duced antibodies not only to the ribosamal protein, but also to Fraction [

and live Kim 10. One of the survivors also had antibodies to acetone-
dried P. pegtis 3train Alexarder.

TASLE 1. RESPONSE OF MICE TO IMMUNIZATION
WITH RIBOSOMAL PROTEIN

Amount Antibodies to
Injected, Dead/ Ribosomal
Mg Injected Protein Fraction I Kim 10 Alex,
200 39/40 + + + -
100 40/40 0 0 0 0
50 38/40 +/+ +/+ +/+ +/-
25 40/40 0 0 0 0
0 40/40 0 0 0 0

Figure ) shows a typical Ouchterlony gel diffusfon analysis of the
ssrum from one of the mice surviving after {mmunization with purified
ribosomal protein. (Two peripheral wells were not used.) Antibodies
ware produced to Fraction I, ribosomal protein, and Kim 1C. No antibodies
wers detected against acetone-dried strain Alexander,

Table 2 shows the results of immunirastion atteapts with ethanol-~
precipitsted ribosomes and is s compilation of results. In esch group,
10 animels werc injected witk 200, 100, 50, or 2% ug of protein of the
‘ribosoms preparstion. The f{rst group of animals received one immunizing o 3
dose. With the secocd group, we attempted to determine whathsr or not the ’
titosoms preparativu would produce & rapid, nonspecific resistance to o
fafoction as hes been described for wther RMA. In this group, the auimals
ware challenged 26 hours aftsr adainistration of the antigen. The third
group received twe injecticns 7 daye apart. The surviving acimals pro-

~duced antibodias to _ha ridbosoms preparstiosr aad Fractioo I,

Figure & shows the gel diffusion patters of enrum from the eix anteals
that survived challemge after i{smunization with ethanol-precipitated
ribasouwes. All sera showed iines cf precipitation agatnst the ribopomail
antigen. Figure 5 shows that tha seva frow mouse 2 bhad mo detectabdle
artibodies to Kim 10 or Alexander. Mice 5 and 6 had entibodies oniy to
Kim 10, The rest ¢f the mice had antibodiss to both Kim 10 and Alexctnder.
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TABLE 2. RESPONSE OF MICE TO IMMUNIZATION WITH AN ETHANOL-
PRECIPTITATED RIBOSOMAL VACCINE

Ancit-lies to
Dead/

Injection Schedule Injected E-P R2  Fraction I
One Injection 39/40 + +
(challenged on day 14)

One Injection 38/40 +/+ +/+
(challenged or day 2)

Two Injections, 7 days 37/40 +/+/+ +/+/+
apart (challenged 14 days

after second injection)

Control 39/40 - +

a. Ethanol-precipitated ribosomes.

FIGURE 3. Ouchterlssy Ja) DIffuslin Anas lysis
of Serum from One Noure Imwnized with Biboores?
Protein. :




FIGURE 4. Ouchterlony Cel Diffusion Analysis
of Six Mice after Immunigation with Ethanol-
Precipitated Ribosomes.

FIGURE 5. Reszction of Sera from Mice Immunized
with Ethanol-Precipitated Ribosomes to P. pestis
Strains Kim 10 and Alexander.
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Table 3 ghows the resulté of attempts to i{mmumnize animais with phenol-
extracted RRA, The surviving animals agatn had antibodias against
Fractfon I but failed to produce any antibodies to the REA preparation,

TABLE 3. RESPONSE OF MICE TO IMMUNIZATION WITH PHENOL-EXTRACIED

RIBOSCMAL RNA
[

Dead/ Pherol-extracted
Injection Schedule Injected RNA Praction I
One Injection 38/40 - +
(challenged ou day 14)
One Injection 40/49 V] ¢
{chsllenged on dey 2)
Two Injections 7 days 36/40 - +
apart (challenged 14
days after second injection)
Contrsl 40/40 0 0

In summary, then, ®he ribosomal protein and RMA lsolated froa riboscass
of Pagteureila r.stis have not proved to be effective in protecting animale
againgt infection with fully virulent strains. Lass than 10% of the immunized
animels survived the chailenge dose.
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3 gSeveral laboratories have shown that ribosomal fractions isolated from four
virulent species of bacteria protect animals against challenge with the homologous
live virulent organism. To examine the efficacy of using these procedures to prapare
protective antigens against Pasteurella pestis, ribosomes were isolated from -
mechanically disrupted virulent P, pestis strain Kim 10. RNA was isolated by both
ethanol precipitation and phenol extraction of ribosomes. Ribosomal protein was
extracted with acidified 2-chloroethanol. Both the RNA and protein preparations
wvere free of VW and Fraction 1 antigens. Ribosomal antigens were injected into
animale in doses ranging from 10 to 500 {&g)with Freund's complete adjuvent. . In
general, none of the ribosomal antigens protected satisfactorily against challenge
doses of 300 LD of P. pestis. Less than 10% of the animals survived challenge.

Sera from animals that survived challenge after {mmunization with ribosomal proteins
contained antibodies to both the ribosomal protein and Praction I. Animals-surviving
chalienge after ismunization with ethanol-precipitated RNA produced antibodies to
both the RNA prepuration and Fraction I. However, the antibodies against’'ths RNA
preparation were diracted against the protein moieties and not RNA. Phenol-extracted
RNA failed to elicit any antibody response but animals surviving challenge after
frmunization with this RNA preparation did have antibodies to Fractionm Iy. . - )K
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