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Summary

‘ The serological response of hamsters and humans to M. pneumoniae 
infection was further characterized by radioimmunoprecipitation techniques. 
Proteins PI and P2 were found to be antibody-accessible predominant immuno­
gens. Spontaneous hemadsorbing revertants reacquired M. pneumoniae pro­
teins absent in isogenic nonhemadsorbing mutants. An examination of the 
relatedness of HMWl-3 by peptide mapping and immunological analysis sug­
gested that these proteins are indeed distinct. Monospecific anti-PI antiserum 
inhibited M. pneumoniae cytadsorption, but had no effect on mycoplasma 
viability or metabolism. Immunoferritin electron microscopy performed with 
monospecific anti-Pl antiserum demonstrated PI clustering at the tip of virulent 
M. pneumoniae, which was not observed at the terminus of avirulent organ- 
ismsT Monoclonal antibodies which recognize a variety of mycoplasma proteins 
were generated and initially characterized. An ELISA was developed for 
detection of anti-M. pneumoniae antibodies. The data describ^^ifM^^W'H- 
cable to diagnostic testing and vaccinogen development.
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1. Two-dimensional PAGE

The total protein profiles of wild-type strain B25C and four revert- 
ant strains of pneumoniae (derived from representatives of 4 different 
classes of HA mutants) were analyzed by two-dimensional PAGE (Table 
1). Note that revertants of class III and class IV mutants have regained 
proteins A, B, and C. Since class II HA* mutants had no detectable 
protein deficiencies, both class II mutant and revertant strains had 
two-dimensional PAGE profiles identical to that of wild-type strain B25C. 
The other th'*ee revertant strains also exhibited two-dimensional PAGE 
patterns identical to that of B25C, indicating that all revertants had 
reacquired specific pneumoniae proteins which were absent or reduced 
in the homologous HA mutants.
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2. fn vitro Tracheal Ring Attachment

The HA^ revertant strains were assayed for attachment to control 
and neuraminidase-treated tracheal rings (Table 2). All revertants 
demonstrated levels of adherence equivalent to that of wild-type strain 
B25C, which is in contrast to the reduced tracheal ring attachmen| ^ 
observed with the homologous HA* mutant strains. The class III HA 
revertant concomitantly regained proteins A, B, and C and the capacity 
to recognize sialic acid-containing receptors on target cells. This observa­
tion lends credence to a role for A, B, and/or C in mycoplasma cytadsoi p- 
tion.

3. Examination of the Reiatedness of HMW 1-3

The spontaneous loss and return of a ^group of high molecular 
weight proteins in class I HA* mutants and HA revertants, respectively, 
was particularly interesting. If these proteins were unrelated, a signi­
ficant part of the small M. pneumoniae genome would be used to code for 
the HMW proteins. A precursor-product relationship between some or all 
of these proteins would require less genetic information for expression of 
cytadsorption-associated proteins.

Peptide mapping of HMW 1-3 was done by the method of Cleveland 
et al (7). Untreated controls showed only limited proteolysis. Addition 
of 2.5 MO chymotrypsin to each protein produced notably different pep­
tide patterns (Fig. 6). Similar results were observed when papain was 
substituted for chymotrypsin. These data suggest that HMW 1-3 are 
indeed distinct polypeptides.

Selected HMW proteins were also examined with respect to immuno- 
logica, relatedness. Antibodies against HMW1 and HMW3 were raised in 
rabbits by injecting excised, macerated preparative SDS-PAGE bands 
containing these proteins. Anti-HMW2 antiserum could not be produced 
by this vecnnique. Anti-HMWI and anti-HMW3 antisera were tested in a 
soluble-antigen RIP assay (Fig. 7). Anti-HMWI antiserum orecipitated 
both HMW1 and HMW4, but not HMW2 or HMW3. Anti-HMW3 antiserum 
precipitated only HMW3 and not the other HMW proteins. These results 
indicate that HMW1 and HMW3 are nut immunoiogically related polypeptides. 
The precipitation of HMW4 by anti-HMWI antiserum may be due to contami­
nation of the HMW1 antigen preparation (gel slice) with HMW4, or may 
indeed be indicative of cross-reactivity resulting from relatedness.
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antigens (13). Table 4 presents the combined data obtained from 4 
different fusions (diffen nt immunization protocols). Fusions MP1, 2, 
and 3 yielded several monoclonal antibodies, but all precipitated a
165.000 dalton protein identified as PI. In an attempt to circumvent this 
apparent immunodominance of protein PI, the mouse used for fusion MP4 
was boosted with a strain of M. pneumoniae which does not uossess PI. 
As |een in Table 4, several different protein specificities were found in 
R'P hybridoma supernatants resuiting from fusion MP4. The myco­
plasma proteihs precipitated by MP4 monoclonal antibodies ranged in size 
from 25,000 to 200,000 daltons. Several hybridoma supernatants preci­
pitated more than one protein, even after single cell cloning procedures.

3. Immunoglobulin Isotyping

Isotyping of monocional antibodies was done by ELISA. Hybridoma 
supernatants were added to mycoplasma-coated microtiter wells, incubated, 
and washed, as described in the previous subsection. Rabbit anti-mouse 
IgGI, lgG2a, lgG2b, lgG3, IgM, and IgA were diluted 1:8 in PBS-BSA, 
50 pi were added to designated wells, and the wells were incubated 2 h 
at 37”C. The wells were washed and 50 pi of alkaline phosphatase- 
conjugated sheep ahti-rabbit Ig (1:1000 in PBS-BSA) were added. 
Plates were then processed as previously described. As sho'..:' in Table
4, all anti-M. pneumoniae monoclonal antibodies were IgG or IgM isotypas. 
Anti-Pi monocionals were predominantly of subclass lgG2a . The majority 
of monoclonal antibodies from fusion MP4 «vere IgM or lgG1.

4. Ascites Growth of Hybridomas

Pristane-primed BALB/c mice were given an i.p. injection of 5 x 10* 
hybridoma cells in saline. Seven to 10 days later ascites fluid was 
tapped from the peritoneal cavity, and hybridoma cells were removed 
from the Ig-containing fluid by centrifugation.

5. Purification of Monoclonal Antibody

Hybridoma tissue culture supernatants or ascites fluid of appro­
priate isotypes were applied to a protein A-Sepharose affinity column and 
processed as previously described (see Section C.1).

6. Whole Cell RIP Analysis of Selected Monoclonal Antibodies

The antibody accessibility of Urget epitopes on intact M. pneumoniae 
was examined by whole cell RIP (as described in Section A.1). In 
addition, mycoplasmas were treated with trypsin (10 pg, 10 min at 37**C) 
just prior to whole tall RIP to determine proteolytic susceptibility of 
target epitopes. Figures 13, 14, and 15 show the results of such experi­
ments. Monoclonal antibody 2G4, which precipitates protein PI, recog­
nized a trypsin-sensitive epitope which was accessible to antibody on 
intact M. pneumoniae (Fig. 13). In contrast, the epitope recognized by 
monoclonal antibody ID,, was trypsin-insensitive and antibody-inaccessible 
on intact cells (Fig. 14). This monoclonal antibody precipitates a
200.000 dalton protein which comigrates with HMW1. Monoclonal antibody 
9G4 precipitates 3 proteins (155,000 , 42,000, and 30,000 daltons), and 
whole cell RIP indicated that all 3 proteins possess an antibody-accessible
































































