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To determine whether antigenic variation in protein antigens ofMycoplasma pneumoniae occurred over time,
12 isolates obtained from pneumonia patients over a 10-year period (1964 to 1974) were compared by
immunoblotting (Western blotting) against acute and convalescent human serum samples obtained from the
same patients. The strains selected were isolated from patients who had low anti-lipid complement-fixing
antibody titers in their acute-phase serum samples and high titers in their convalescent-phase serum samples.
The polypeptide composition of the strains was closely similar by protein staining even when compared with
prototype FH-Liu. On immunoblotting, all strains showed five bands (170, 130, 90, 45, and 35 kilodaltons
[kDa]) which were stained more intensely by convalescent-phase than by acute-phase specimens. A sixth band
(62 kDa) was detected by the conjugate alone. In FH-Liu, one band (110 kDa) was prominently stained by
convalescent-phase specimens; this band was much less apparent in all of the clinical isolates. Two isolates
possessed an additional band (92 kDa) which was stained more prominently by some but not all convalescent-
phase specimens. Because of its known antigenic relationships and culture similarities, Mycoplasma genitalium
was used for comparison. More polypeptides of M. genitalium than of M. pneumoniae were recognized by
acute-phase serum samples, and 4 of 12 convalescent-phase serum samples showed increases in antibodies to
certain M. genitalium polypeptides. However, these reactive polypeptides did not correspond in molecular mass
to polypeptides recognized in M. pneumoniae; thus the signature profile of human convalescent-phase
specimens with M. pneumoniae was distinct. These five polypeptides, individually or in combination, are
especially promising for use in detection of human serum antibodies by enzyme-linked immunosorbent assay
because they were found in all M. pneumoniae isolates tested.

Mycoplasma pneumoniae is a frequent cause of acute
respiratory illnesses and is estimated to be the etiologic
agent of 10 to 20% of all outpatient pneumonias (1, 6, 12).
Laboratory diagnosis of M. pneumoniae pneumonia is usu-
ally based upon a fourfold rise in titer demonstrated between
acute- and convalescent-phase sera (26). Opportunities for
isolation of the organism are few because clinical laborato-
ries seldom offer isolation services for the organism. The
complement fixation (CF) test (26) and the metabolic inhibi-
tion test (39, 41) are both based on the detection of antibod-
ies to glycolipids ofM. pneumoniae (40). These glyceroglyco-
lipids cross-react with glycolipids found in various animal
and even plant tissues (27). Furthermore, serum samples
from patients with proven bacterial meningitis often show a
fourfold rise in CF titer against M. pneumoniae glycolipids
(28, 29, 38) which did not show any antibody increase by
immunoblotting (29), indicating that the CF test can give
false-positive reactions. It is to be expected that protein
antigens provide for more specific serodiagnostic tests.
Recent studies (16, 18, 19, 32) show that protein antigens of
M. pneumoniae react with serum samples from humans or
animals infected with M. pneumoniae. A surface protein,
designated P1(3, 15, 16), has been well characterized as an
attachment protein ofM. pneumoniae to host cells (3, 15, 17,
20, 21), and most serum samples from patients with M.
pneumoniae pneumonia show an immune response to it (19,
32).

* Corresponding author.

The primary purpose of our study was to define the M.
pneumoniae protein antigens toward which humans consis-
tently make an immunoglobulin G (IgG) response during
culture-proven M. pneumoniae pneumonia. A second pur-
pose of the study was to determine the degree of homoge-
neity or heterogeneity among M. pneumoniae strains ob-
served over a 10-year period as detected by IgG antibodies in
human serum samples. A third purpose was to search for
cross-reacting antibodies to polypeptides of the closely
related Mycoplasma genitalium.

MATERIALS AND METHODS
Selection of strains and serum samples from patients. M.

pneumoniae strains were selected from isolates stored at
-70°C which had been grown on artificial medium no more
than twice since isolation from patients (12). The following
criteria were used to select patients and their isolates:
positive chest X ray confirming the diagnosis of pneumonia,
an isolate of M. pneumoniae, a greater-than-fourfold anti-
body rise with a final anti-lipid CF titer of 64 or greater, and
availability of paired serum samples of good quality and
sufficient quantity (Table 1). Twelve isolates were selected
from isolates obtained from 1964 to 1974 (including two in
1967 and two in 1974 but none in 1973). This process resulted
in the selection of 12 patients (10 females and 2 males)
ranging in age from 8 to 39 years. Isolates and serum samples
were identified by study numbers used for the patients. Also
included in the study as references were strain AP-1046,
cloned three times in passage 6 from the patient (14) and
strain FH-Liu (8), obtained from the National Institutes of
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TABLE 1. Characteristics of patients, serum samples, and M.
pneumoniae strains used in this study

Patient Antilipid CF titer
Strain and YrLaen
patient no. isolated Age Acute Convalescent Lane no

(yr) phase phase

597 1964 8 F 4 64 1
1798 1965 15 M 2 256 2'
3519 1966 39 F 2 256 3
4504 1967 9 F 2 256 4
5555 1967 12 F 2 256 5
6284 1968 30 F 4 128 6
6644 1969 13 F 2 64 7
7870 1970 39 M 8 256 8
9607 1971 11 F 2 128 9
11544 1972 36 F 4 128 10
14366 1974 12 F 2 128 11
15947 1974 33 F 2 128 12
FH-Liu 1961 13
AP-1046 1966 14
' Lane numbers are used for identification of strains in Fig. 1 to 4.

Health, which is known to have been grown for at least 200
passages in vitro. The paired human specimens had been
stored at -20°C. The convalescent-phase serum samples had
been collected 22 to 37 days after the acute-phase samples.

Cultivation of organisms. Strains of M. pneumoniae were
grown in a dialysate broth (22) derived from soy-peptone
(Hy Soy; Sheffield Products, Memphis, Tenn.) and auto-
claved fresh yeast (Fleishman's active dry yeast; Nabisco
Brands Inc., East Hanover, N.J.), supplemented with 10%
agamma horse serum (Alpha Gamma Laboratories, Sierra
Madre, Calif.) and 100 U of penicillin per ml. Cultures were
incubated at 37°C in 800-ml volumes in 32-oz (946-ml) bottles
with agitation from a slowly turning spin bar. Cultures (2.4
liters for each strain) were harvested when they became
hazy and their pH began to change. Pellets were washed
three times in 5 mM TES [N-tris(hydroxymethyl)methyl-
2-aminoethanesulfonic acid]-buffered saline, suspended at a
103-fold-higher concentration, and stored in four aliquots at
-70°C until used. No more than three additional passages
ensued before the organisms were harvested; thus, the
isolates had been passed a total of five times. Protein was
determined by the method of Bradford (5) on samples of
sonicated M. pneumoniae with bovine serum albumin as
standard.
SDS-PAGE. Sodium dodecyl sulfate-polyacrylamide gel

electrophoresis (SDS-PAGE) was carried out by the method
of Laemmli (31) on 1.5-mm-thick gels made of 8 and 5%
acrylamide in the separating and stacking gels, respectively.
Each M. pneumoniae antigen was boiled for 5 min in sample
buffer containing 1% 2-mercaptoethanol, and 10 pLg of pro-
tein from each sample was loaded on each 5.4-mm-wide
well. All strains were then electrophoresed on the same gel
until the tracking dye was 1 cm above the bottom of the gel.
The gels were either stained overnight with Coomassie
brilliaht blue (0.05%) for protein or used for Western blot-
ting.
Immunoblotting (Western blot). M. pneumoniae proteins

were transferred onto nitrocellulose paper by the method of
Towbin et al. (42). Each run was performed overnight at 120
mA in a Hoeffer transblot unit. Unoccupied sites on the blots
were saturated by a blocking buffer containing 0.25% gelatin
and 0.1% Tween 20. The nitrocellulose sheets, each bearing
transferred materials from all 14 strains, were exposed to
each human serum sample (1:100 dilution) for 1 h. Unbound

materials were removed by extensive washing for 30 min in
phosphate-buffered saline containing 0.1% Tween 20. Horse-
radish peroxidase-labeled goat anti-human IgG antiserum
(affinity purified, gamma chain specific; Kirkegaard and
Perry Laboratories, Gaithersburg, Md.) diluted 1:100 was
then allowed to react with the bound human IgG on the blots
for 1 h. Control blots were developed directly with the
conjugated serum (also at 1:100 dilution) without prior
exposure to human serum. After the blots were extensively
washed with phosphate-buffered saline-0.1% Tween 20, the
color-developing solution (0.05% H202, 0.05% 4-chloro-1-
naphthol) was added for color development for 15 min. The
stained blots were then washed in distilled water, air dried,
and stored away from light.

Molecular weight determination. Calibration curves for
molecular weight estimation of bands on gels or blots were
established by using different sets of standard molecular
weight markers run on gels made of various concentrations
of acrylamide (6, 8, and 10%). Molecular weights were
estimated by plotting relative electrophoretic mobilities (Rf)
on the appropriate calibration curve.

Identification and scoring of bands on immunoblots. Bands
of interest revealed by blots were identified on the gel by
their relative electrophoretic mobility. An arbitrary scoring
system was used to estimate the importance of polypeptides
reacting to human serum antibodies. A score of - (nonreact-
ing), 1, 2, 3, 4, or 5 was assigned to each band according to
the intensity (darkness) and the area of the antibody-stained
band (Table 2).

Controls. The following two controls were used: (i) M.
genitalium G37 (43) grown in agamma horse serum (24) and
(ii) M. pneumoniae AP-1046 grown in rabbit serum. The
culture conditions for controls were similar to those de-
scribed above, except that 5.6 mM NaHCO3 was included in
the medium for the M. genitalium strain and these cultures
were equilibrated with 2.5% CO2 in air for 2 days before
being incubated with agitation until the culture became hazy
and the pH began to change.

RESULTS

Protein profiles of M. pneumoniae strains. Twelve M.
pneumoniae strains isolated in Seattle from patients with
proven M. pneumoniae pneumonia during the 10-year period
from 1964 to 1974 were compared by their protein profiles
and their immunostaining patterns with human serum anti-
bodies obtained from these patients (Table 1). Seattle stan-
dard strain AP-1046 (14) and the prototypic strain FH-Liu (8)
also were included as references. When all the strains were
analyzed together by SDS-PAGE under reducing conditions,
their protein profiles were almost identical (Fig. 1). The 12
isolates and the reference strains yielded essentially the
same number of polypeptides on the gel, and these polypep-
tides did not show any appreciable variation in their appar-
ent molecular weight from one strain to another. The only
observable dissimilarity between these protein profiles ap-
peared to be a slight variation in the density of the band with
an apparent molecular mass of 70 kilodaltons (kDa) (Fig. 1).
Immunoblot patterns of human serum samples. Each con-

valescent-phase serum sample produced nearly identical
patterns when tested with any of the 14 strains (Fig. 2 and 3).
Although certain samples reacted with few polypeptides
(Fig. 2) and others reacted with many (Fig. 3), the 12
convalescent-phase samples consistently showed increased
antibodies to five bands of molecular mass ca. 170, 130, 90,
45, and 35 kDa (Table 2). The molecular masses of these

VOL. 55, 1987 1831



1832 VU ET AL.

TABLE 2. Relative reactivity of 12 paired human serum samples to different M. pneiunoniae polypeptides
Reactivity" to polypeptide of molecular size (kDa):

Patient and
serum no. 170 130 110 92 90 62 45 35

A" ch A C A C A C A C A C A C A C

597 - 5 - 1 - 2 1 1 - 1 - 1
1798 1 5 - 2 - 1 - - - 3 1 1 - 1 - 1
3519 1 5 1 2 1 1 - 1 1 2 1 1 1 1 1 1
4504 - 5 - 1 - 1 - - - 4 1 1 - 1 - 1
5555 - 2 - 1 - 1 - - - 3 1 1 - 1 - 1
6284 - 5 - 2 - - - - - 1 1 1 1 1 - 1
6644 - 5 - 2 - - - 1 - 2 1 1 - 1 - 1
7870 - 5 - 2 - 1 - 1 - 3 - 1 - 1 - 1
9607 - 5 - 2 - 1 - 1 - 4 1 1 - 1 - 1
11544 - 5 - 2 - 1 - 1 - 4 - 1 - 1 - 1
14366 - 5 - 2 - 1 - - - 4 1 1 - 1 - 1
15947 1 5 - 2 - 1 - 1 3 3 3 1 1 2 1 2
Total score 3 60 1 21 1 9 0 6 4 35 12 12 3 13 2 13

a -, Nonreactive; 1 to 5, increasing degree of reactivity as estimated by darkness or area of the band.
b A, Acute-phase serum sample; C. convalescent-phase serum sample.

polypeptides were determined by their relative electropho-
retic mobility (arrows on Fig. 1). Although the strains in
lanes 6 and 11 were similar on protein stain (Fig. 1), they
stained less well with antibody (Fig. 2 and 3).
The strongest antibody staining was consistently observed

with the 170- and 90-kDa bands (Fig. 2 and 3; Table 2). The
170-kDa polypeptide appears to correspond to P1 (19, 32).
Some (6 of 12) but not all convalescent-phase serum samples
recognized a 92-kDa band which stained more intensely in
strains 3519 and 11544 (Fig. 3, lanes 3 and 10) than in the
remaining strains. The high-passage prototypic strain FH-
Liu, in addition to the common antibody staining profile, had
a 110-kDa polypeptide which was stained more prominently
by all convalescent-phase serum samples than was the
similar polypeptide in any other strain (thin arrows in Fig. 2
and 3, lane 13).

In contrast to the convalescent-phase serum samples, the
great majority (11 of 12) of the acute-phase serum samples
did not produce any distinctive antibody staining pattern
(Fig. 4). Only acute-phase serum sample 15947 showed a
fairly strong reactivity with the 90-kDa band (Table 2). Of 12
acute-phase samples, 10 reacted with a 62-kDa band found in
all 14 strains. Two acute-phase samples did not react at all
with any M. pneumoniae polypeptide on the blot, and the
remaining samples reacted faintly with the principal bands
(170, 130, 90, 45, and 35 kDa; Table 2).

Scoring of immune response to individual polypeptides. The
reactivity of all acute- and convalescent-phase serum sam-
ples with common M. pneumoniae polypeptides was deter-
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FIG. 1. SDS-PAGE protein profile of 12 isolates and two refer-
ence strains of M. pneumoniae as stained with Coomassie brilliant
blue. The extreme left and right lanes represent the molecular
weight markers. Arrows indicate locations and probable identity of
common polypeptides recognized by all 12 human convalescent-
phase serum samples. Lane numbers are identified in Table 1.
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FIG. 2. Western blot of 14 M. pneumoniae strains stained with
human convalescent-phase serum sample 11544 to illustrate the
staining properties of moderately reactive human serum. Numbers
on the left-hand side correspond to the approximate molecular
masses (in kilodaltons) of the bands commonly seen by all 12
convalescent-phase samples. The arrow in lane 13 indicates the
darkly stained 110-kDa band in the prototypic strain FH-Liu. For
strain identification, see Table 1.
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FIG. 3. Immunoblot of the M. pneumoniaie strains stained with
human convalescent-phase serum sample 9607 to illustrate the
staining properties of strongly reactive human serum and to show
the dark 92-kDa band in strains isolated from patients 3519 and
11544 (thick arrows in lanes 3 and 10). The thin arrow in lane 13
points toward the more prominently reacting 110-kDa band unique
to the FH-Liu strain. For strain identification, see Table 1.

mined by using the scoring system mentioned in Materials
and Methods (Table 2). Since each sample produced nearly
identical profiles against all 14 strains in terms of the number
and intensity of the six major bands, it was possible to assign

1 2 3 4 5 6 7 8 9 1011 12 13 14

FIG. 4. Typical immunoblot of the M. pneumoniae strains

stained with human acute-phase serum sample 6644. The arrow

indicates the 62-kDa band which reacted with most (10 of 12)
acute-phase samples.

FIG. 5. Comparison of immunostaining of M. pneumoniae and
M. genitalium with paired human serum samples. (A) Immunoblots
of M. pneumoniae stained with conjugated goat anti-human IgG
antiserum alone (lane 1), acute-phase human serum (lane 2), and
convalescent-phase human serum (lane 3) to show nonspecific
staining of the 62-kDa band (arrow). (B and C) Immunoblots of M.
genitalium stained with paired human serum samples (acute phase
[lanes 1] and convalescent phase [lanes 2]) 1798 (1), 3519 (Il), and
11544 (IIl). Lane C (control) in group III was stained with conju-
gated goat anti-human IgG antiserum alone. In panel C, arrows

indicate the polypeptides of M. genitalium toward which an increase
in antibody level was observed. (D) Immunoblots of M. pneumoniae
(lane 2) and M. genitalium (lane 3) stained with human convales-
cent-phase serum sample 11544 to contrast the characteristic signa-
ture of human serum antibodies specific for M. pneumoniae antigens
with the pattern they produced in the M. genitalium antigens. Note
the absence of P1 in panel D, lane 3 (P1 is the top band in panel D,
lane 2). Panel D, lane 1, shows that the nonspecific staining of the
62-kDa band by conjugated goat anti-human IgG antiserum also
occurred with M. pneumoniae grown in rabbit serum.

one overall score for each serum reactivity to an individual
polypeptide. The sum of scores at the bottom of Table 2 is
therefore representative of the collective reactivity of all 12
serum samples of each category (acute or convalescent
phase) against each individual M. pneumoniae polypeptide.
Absolute total scores could be used as an indicator of the
strength of human antibody response to a particular poly-
peptide, whereas differences between acute- and convales-
cent-phase scores reflect the magnitude of antibody rise in
paired human serum samples. Because of the intensity of
staining, the highest scores were found for the 170-kDa band
and the second- and third-highest scores were found for the
90- and 130-kDa bands, respectively. Clear-cut differential
scores are seen with two (45 and 35 kDa) of the remaining
three common polypeptides. The 62-kDa band appeared to
react equally well with acute- and convalescent-phase serum

samples.
Controls. In the control conjugate blot, a 62-kDa polypep-

tide of M. pneumoniae stained with the conjugated goat
anti-human IgG serum (Fig. 5A) regardless of the nature of
the serum used for growing the antigen (rabbit or agamma
horse). No M. genitalium antigen stained directly with the
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same conjugated goat antiserum (Fig. 5C). When the 12
paired human serum samples were used to stain blots of M.
genitalium G-37, multiple reacting bands were seen with all
samples, but none of these bands appeared to have the same
molecular masses of the three major M. pneumoniae poly-
peptides at 170, 130, and 90 kDa (Fig. 5, upper three
polypeptides in panel A, lanes 3, and panel D, lane 2). Eight
pairs of serum samples showed identical patterns and inten-
sities of antibody staining between acute- and convalescent-
phase serum samples (Fig. SB). In the remaining four pairs,
in addition to the common bands detected equally by both
acute- and convalescent-phase serum samples, several M.
genitalium polypeptides (Fig. 5C, arrows), including a
110-kDa band, showed increased staining by the convales-
cent-phase sample. In no instance did M. genitalium poly-
peptides produce the same common immunostaining pattern
of human convalescent-phase serum samples as that ob-
tained with M. pneumoniae (Fig. SD).

DISCUSSION

Our studies indicate that the human immune response in
M. pneumoniae pneumonia is directed at five principal
polypeptides of M. pneumoniae and that the antigenic spec-
ificities of these polypeptides did not change in strains
collected over a 10-year period. Although certain human
convalescent-phase serum samples showed responses to 16
to 20 polypeptides of M. pneumoniae (Fig. 3), all human
convalescent-phase samples tested consistently showed an-
tibody increases to five polypeptides with molecular masses
of 170, 130, 90, 45, and 35 kDa. In addition, polypeptides of
110 and 92 kDa were recognized by some but not all serum
samples. The acute-phase samples, initially selected for low
anti-lipid CF antibody titers, showed no antibodies or low
levels of antibodies to the five major polypeptides as judged
by intensity of the staining reactions (Table 2; Fig. 4). One
polypeptide, with a molecular mass of 62 kDa, reacted with
the conjugated antiserum alone, a reaction also observed in
organisms grown in rabbit serum, indicating that it was not a
horse serum contaminant. It did not appear to be immuno-
genic for humans either, since the intensity of antibody
staining of this polypeptide was essentially the same with
acute- and convalescent-phase samples. Possibly, this poly-
peptide binds the IgG molecule nonspecifically.
The general reactivity pattern of human sera to M. pneu-

moniae on immunoblot has been seen by others (16, 18, 19,
32), and most studies have focused on the prominent and
well characterized adhesin P1. Estimates of the molecular
masses of the P1 protein have differed: 170 kDa by us, 190
kDa by Hu et al. (18), 165 kDa by Baseman et al. (3), and 168
kDa by Jacobs et al. (19). These differences may reflect the
difficulties in determining molecular masses of large poly-
peptides by SDS-PAGE. We used 6% gels for our estimate.
Although there has been considerable speculation con-

cerning possible complications of M. pneumoniae infections
such as neurological diseases (2, 9, 28, 34, 35, 37), most data
available are from serological studies with the glycolipid
antigens of M. pneumoniae, which are known to cross-react
(23, 27). Samples from persons with proven bacterial men-
ingitis were shown to have significant CF antibody titers to
M. pneumoniae (28), but such samples do not show antibody
increase to its protein antigens by immunoblot (29), indicat-
ing that the anti-lipid antibody titer increases were not a
result of M. pneumoniae infection. The frequent occurrence
of M. pneumoniae infections in the general population (1, 10,
12, 13) also suggests that dual infection with other organisms

could occur. The fact that human convalescent-phase serum
samples give a distinct pattern with M. pneumoniae indi-
cates that immunoblotting can be useful for confirming the
diagnosis when the only data available are fourfold rises in
CF antibody.
Our results indicate that the antigenicity of the five prin-

cipal polypeptides did not change in the strains isolated over
a 10-year period in any manner detectable by the im-
munoblot procedure. Thus we have no evidence of antigenic
change which could account for the two epidemics of M.
pneumoniae pneumonia observed in Seattle in 1965 to 1966
and 1974 (12). However, a change in a single epitope on a
molecule which otherwise possesses common epitopes with
other molecules of the same molecular mass class would not
be detectable by this system, unless the antibody response of
a particular person happened to be restricted to the specific
epitope. Two strains isolated in 1966 and 1972 showed a
more intensely stained band at 92 kDa which was recognized
by some but not all human sera (compare Fig. 2 and 3).
Interestingly, these two strains were isolated from two of the
older persons (36 and 39 years old). However, the serum
samples of an 11-year-old child detected this polypeptide
also. In addition, strain FH-Liu showed a 110-kDa polypep-
tide which was stained more intensely by all serum samples.
Even so, any of these strains of M. pneumoniae could be
used to identify M. pneumoniae infections by immunoblot-
ting, because all show the same five signature polypeptides.
This result is not surprising in view of the close genetic
relatedness observed with strains of M. pneumoniae (7).
M. genitalium was used as a control because it is known to

cross-react with M. pneumoniae both in protein and in lipid
antigens (24, 33). Furthermore, because of cross-reactivity
between these organisms, antibodies from infection with one
would certainly confuse the interpretation of serological
results in the absence of an isolate of the organism. Since
human serum samples gave a signature with M. pneumoniae
distinctly different from that with M. genitalium, immuno-
blotting could be used as a means of distinguishing M.
pneumoniae from M. genitalium infections. An interesting
finding was the fact that more polypeptides of M. genitalium
than of M. pneumoniae were stained by acute-phase serum
samples, indicating that antibodies to M. genitalium or some
other cross-reacting organism are quite prevalent in human
populations. The increase in antibody content to the 110-kDa
band of M. genitalium might be related to the cross-reaction
seen with one monoclonal antibody to the P1 protein of M.
pneumoniae observed by Clyde and Hu (11).
The present data are restricted to protein antigens whose

epitopes can withstand the denaturation that occurs during
SDS-PAGE and immunoblotting. Clearly, labile epitopes
may be important in infections, but we focused on the more
stable epitopes because they have considerable promise for
use in the development of serodiagnostic tests. It is unlikely
that glycolipid antigens are represented on these gels and
blots, because antibodies to M. neurolyticum (known to
cross-react with M. pneumoniae) did not stain immunoblots
of M. pneumoniae (data not shown). However, an increase
in the anti-lipid CF titer appeared to correlate well with the
increase in stainability of the five major polypeptides. The
data are further restricted to IgG-class antibodies and to the
polypeptides commonly recognized by all the 12 convales-
cent-phase serum samples tested. Studies of IgM antibodies
were not attempted because the samples had been stored for
10 to 20 years.
Because it is known that the use of antigenic mixtures

such as disrupted whole organisms in an enzyme-linked

INFECT. IMMUN.



HUMAN ANTIBODIES TO PROTEINS OF M. PNEUMONIAE

immunosorbent assay (ELISA) may permit only low anti-
body titers (25), we plan to apply these results to the
selection of appropriate antigens to purify for use in ELISA.
Our data and those of others (3, 4, 15, 16, 18, 20, 30) suggest
the following for improvement of ELISA for M. pneiumoniae
infections. Specific tests could be devised that involve the
use of the 170-, 130-, or 90-kDa polypeptide. Because of its
reactivity with conjugates, the 62-kDa polypeptide should be
excluded from the antigens to be used for ELISA. The two
lower-molecular-weight antigens, 45 and 35 kDa, might not
be good choices, because it is not clear that they can be
distinguished from antigens of M. genitalium (Fig. 5). In
addition to the cross-reaction between certain monoclonal
antibodies to P1 with an M. genitalilum polypeptide of 110
kDa (11), Morrison-Plummer et al. (36), using monoclonal
antibodies, have shown a cross-reaction between P1 and a
140-kDa component of M. genitaliium. Both findings suggest
a need for caution in using P1 as an antigen for ELISA.
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