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In conducting the research described in this report, the
investigator adhered to the "Guide for Laboratory Animal
Facilities and Care," as promulgated by the Committee on
the Guide for Laboratory Animal Facilities and Care of the
Institute of Laboratory Animal Resources, National Academy
of Sciences-National Research Council.

ABSTRACT

Several 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 prepare protective
antigens against Pasteurella .iftis. ribosomes were isolated from
mechanically disrupted virulson ]. rns strain Kim 10. •AM was
isolated by both ethanol precilitation and phenol extraction of
riboscoes. Ribosomal protein was extracted with acidified 2-
chloroethanol. Both the INA and protein preparations were free
of VU and Fraction I antigens. Ribosomal antigens were injected
into animals in doses ranging from 10 to 500 1g with Freund's
couplate adjuvant. In genral, none of the ribosoual antigens
protected satisfactorily against challenge doses of 300 W. of
.•e wU., Lass than 10Z of the animals survived challenge. Sera
from animals that survived challenge after immunisation with ribo-
soel proteins contained antibodies to both the ribosomal protein
and fraction 1. Animals surviving challenge after imunisation with
ethanol-precipitated VIA produced antibodies to both the W
preparetion and Fraction I. However, the antibodies against the
UM preparation were directed against the protein moieties and
not lM. P•trtol-extracted IM faiWed to elicit any antibody
respone but animals surviving challenge after immunization with
this WKI preparation did have antibodies to Fraction 1.
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S~STUDIFS OF RIBOSOVAL •TMONS FROM PE4TURELIA FESTI

Recent reports have ir.jl*ced that ribosomal antigens from some species
Sof Stapbs'3coccus 1 ~ uSo l 1.oon Pseudou•tms and kcobacteriLuL are

effective in imaunizing animals againmt challenge with the homologous
"live virulent organism. In our laboratory, we have isolated ribosomal
RN and protein from fully virulent cultures of Pamteuraie 2lijg and
have exmisonA these macromolecules as potential Protective antigens

t against infection with 1. ggetis.

Cultures of Pi were grown at 26 C in a medium contcaaing 3%
N-Z-ine, 2. 5 x 10 molar sodium thiosulfate, and 1% xylos',. Cells
were harvested by centrifugation, suspended in tris buffer containing
10"2 molar magnesium acetate, 0.S% BriJ 58, and 2 jig of D)ase per al, and
were broken in either a French press or an ultrasoniLtor. Ribosomes
were isolated by anmonium sulfate precipitation and washed 10 times in
tris buffer containing 10-2 molar magnesium cetAte.6

Ribosonal proteins were extracted with 4old acidified 2-chloroethanol.'
The procedure for washing the ribosomes •as found to be critical for the.

preparation of pure ribosomal fractions. Proteins extracted from ribosoms
washed less than seven times had poscicin activity and were lethal for mice
in quantities of more than 50 gg. The lethality of these preparations was
due to the presence of small a'-ounts of murine toxin.

Two preparations of r'iosomal RNA were isolated. One was obtained by
the direct precipttatimo of ribosomes with ethanol and contained 10 to
15% protein. The ot)-Ar RYA preparation was obtained by phenol extraction
of ribosoms and eontainad no detectable protein. Each antigen was nixed
with an equal v-Iure- of Freund's complete adjuvant and injected sub-
cutaneously it. 0.2-cc axmouts.

The irtbosomal protein preparation was free from Fraction I and W
"•ntigors, as shown in Figure 1. The center wall contained the ribosomal
protuin. The first vell contained a cromircial preparation of anti-
p!Ague serum, the second well contained adsorbed anti-W serum, the third j •
well contained anti-Fraction I and the fourth well contained antiserem
prepared im mice, aainst ribosomal protetins. There were no reactions
between the ribosomal protein and anti-Fraction I, anti-W, or commrcial
ant.serus, Precipitin bands were observed only between the ribosomal
protein an4 sati-ribosomal protein.

Figure 2 shows the results of acrylamide gel elactrophoresis of the
ribosomal proteins.6 At least 18 bands have been observed. Acrylanide
gel immuoelectrophoresis also failed to detect either W or Fraction I
antigens fn the ribosomal protein preparation.

* This report should not be used as a literature citation in material to
be published in .bh open literature. Readers interested in referencing
the informetfto, contained herein should contact the author to
"ascertain vbwl' and where it mal appear in citable form.
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FIGURE I. Ouchterlony Gel Diffusion of Purified
Ribosomal Protein.
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Table I is a compilation of four experiments on animals injected with
varying amounts of ribosomal protein. Each group was challenged with
300 WD of P. estia. The fey animals surviving the challenge dose pro-
duced antibodies not only to the ribosomal protein, but also to Fraction I!
and live Kim 10. One of the survivors also had antibodies to acetone-
dried 1. 19ti 3train Alexander.

TA4LE 1. RESPONSE OF MICE TO D*INUIZATION
WIM RIBOSOVAL PROTEIN

Amount Antibodies to
Injected, Dead/ Ribosomal

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 3 shows a typical Ouchterlony gel diffusion analysis of the
serum from one of the mice surviving after imunization with purified
ribosomal protein. (Two peripheral veils were not used.) Antibodies
were produced to Fraction I, ribosomal protein, and Kim 10. S5o antibodies
were detected against acetone-dried strain Alexander.

Table 2 #how the results of immunistion attempts with ethanol-
precipitsted ribosoime and is a compilation of results. In each group.,

0 auLmls erm injected w.•th 200, 100, 30, or 25 1ig of protein ,of the
ribosae preparation, The first group of mnimsls received one immmizing
doe". With the socoa4 grfup, we attempted to determne whether or not the
riai.e preperetiu wouU produce a rapid, nonspecific resistance to
infectio Me bee asescribed for ather RM. In this group, the auimls
woro. chal)a•ed 2 hours aftar admiaistratioo of the antigen. The third
gromp rece~ved two injeertim 7 day* apart, The surviving arimls mro-
_ diaced antibodies to Ah ribosom preparatioa aud Fraction I.

rigure 4 s[Jv the gel diffuslov rattern of s..erua from the six animals
da ourvived chiM11ge after Lstiuization with ethsnol-precipitated
riboomeso. All sera *bowed inis of precipitation against the riboooml
antigen. Figure 5 s*bo that th sera from souit 2 had no d4tectabte
stibodlos to 1* 10 or Aaxauder. Klca 5 vad 6 had antibodies only to
Us 10. The rest af the mice had anttbodti to both Kim 10 and Aldriader.

Si



TABLE 2. RESPONSE OF MICE TO IMMUNIZATION WITH AN ETBANOL-
PRECIPTTATED RIBOSOMAL VACCINE

'&z!L:Jie5 to
Dead/

Injection Schedule Injected E-P R-I Fraction I

One Injection 39/40 + +

(challenged on day 14)

fOne Injection 38/40 +/+ +/+
(challenged on day 2)

Two Injections, 7 days 37/40 +/+/+ +/+/+
apart (challenged 14 days
after second injection)

Control 39/40 -

a. Ethanol-precipitated ribosomes.

of Seu fro-•,wm~e I~mam-La vftA ItitkýY.4*

I
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FIGURE 4. Ouchterlony (,el Diffusion Analysis
of Six Mice after Immunization with Ethanol-
Precipitated Ribosomes.
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FIGURE 5. Reaction of Sera from Mice ImmtunizedI
with Ethanol-Precipitated Ribosomes to ! gi
Strains Kin 10 and Alexander.
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Table 3 shows the results of attempts to immnize animals with phenol-
extracted RM. The surviving animals agatu had antibodies against
Fraction I but failed to produce any antibodies to the 3M preparation.

TABLE 3, RESPONSE OF NICE TO DUM M ATI3I VITI PHNOL-WRACTO
RKIOSOKAL 3

Antibodies to
Dead/ Phenol-extracted

Injection Schedule Injected RY Fraction I

One Injection 38/40 +
(challenged ou day 14)

One Injection 40/40 0 0
(challenged on day 2)

Two Injections 7 days 36/40 +
apart (challenged 14
days after second injection)

Control 40/40 0 0

In suamary, then, he ribosomal protein and 3M isolated from riboesa
of Palteur-olls. "stis have not proved to be effective in protecting animals
against infection with fully virulent strains. Less than 10 of the tmunxed
anima l survived the cha lenge dose.
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=- Several laboratories have shown that ribosomal fractions isolated from vlour
virulent species of bacteria protect animals against challenge with the homologous
live virulent organism. To examine the efficacy of using these procedures to prepare

protective antigens against Pasteurella Destin ribosomes were isolated fro,
mechanically disrupted virulent P. L*Stis strain Kim 10. RNA was isolated by both
ethanol precipitation and phenol extraction of ribosomes. Ribosomal proteii was
extracted with acidified 2-chloroethanol. Both the RNA and protein preparatiOns
were free of VW and traction I antigens. ftibosomal antigens were injected into
aniumls in doses ranging from 10 to 500(,with Freund's complete adjuvant Tn
general, none of the ribosomal antigens protected satisfactorily against ahallenge

doses of 300 LD, of P. Pestis. Less than 10. of the animals survived chaillean.

Sera from animals thajt survived challenge after immunization with ribosomai 'proteins

contained antibodies to both the ribosomal protein and Fraction I. AnimIl Irvivng

challenge after imiunization with ethanol-precipitated RNA produced antibodies to

both the RNA prep.ration and Fraction I. However, the antibodies againstz the MNA

preparation were directed against the protein moieties and not RNA. Phenol-extracted

RNA failed to elicit any antibody response but animals surviving challenge after
immunization with this RNA preparation did have antibodies to Fraction I.,
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