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A COMPARISON OF PROTEINS IN MYCOBACTERIAL
CULTURE FILTRATES*
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(Received for publication December 24, 1966)

With the ultimate purpose to find species-specific antigens of mycobacteria, particularly of
M. tuberculosis and of M. bovis, a preliminary experiment was carried out to analyse proteins
contained in Sauton culture filtrate. Our question to this problem was raised in such a way,
“Are there any proteins different in serological specificity ? And,if any, what part is
responsible for species-specificity ?”

Strains of mycobacteria tested were 3 of M. tuberculosis (H37Rv, H37Ra and Aoyama-B),
and 3 of M. bovis (BCG, Ushi-10 and Ravenel). These strains were grown on Sauton medium
at 37°C for 4 to 9.5 weeks. After termination of the cultivation, the bacilli were filtered off
through usual absorbent filter paper and then through a Seitz’s filter without previous heating
of the culture. The filtrate was condensed by ultrafiltration with nitrocellulose membrane, and
the condensed material was dialyzed and lyophilized.

The dialyzed material designated as MT (abbreviation of macromolecule of tuberculin) was
used for fractionation thereafter.

DEAE cellulose column chromatography

DEAE cellulose (Serva, 0.7 meq/g or 0.76 meq/g) was equilibrated with 0.002 M phosphate
buffer (pH8), or 0.02M tris-HCI buffer (pH8). After loading of the sample, and washing
with the starting buffer, the convex gradient or the linear gradient was produced to 0.2M
NaCl with the phosphate or tri-HCl buffer (pH8).

Protein content was determined by modification of Folin’s method, and sugar by anthron
method.

To check mutual influence of MT components, chromatographic analysis of Aoyama-B and
BCG-MT subfractions by ammonium sulfate fractionation was simultaneously carried out.

In M. tuberculosis-MT, 5 peaks of protein were recognized (Fig. 4).

1) a large quantity of unabsorbed protein. 2) a sharp peak in the beginning of the gra-
dient : Pt-1 (abbreviation of protein-1 of M. tuberc.). 3) a distinguished peak in young culture
only, but hardly recognizable at 9.5 weeks: Pt-2. 4) a main peak in all culture age : Pt-
3. 5) a peak eluted by 0.5M NaOH.

In M. bovis-MT, 2 or 3 peaks of protein were prominent (Fig. 5).

1) The unabsorbed protein was almost negligible. 2) Most of MT protein was eluted on
one peak : Pb-1 (abbreviation of Protein-1 of M. bovis). 3) Pb-2 in the shoulder of Pb-1.

* From Department of Tuberculosis, National Institute of Health, Kamiosaki-Chojamaru,
Shinagawa-ku, Tokyo, Japan.
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4) a peak eluted above 0.1 M NaCl concentration which fluctuated quantitatively in each strain.

5) a small peak eluted by 0.5M NaOH.

In these cases, each main peak was not influenced practically by the coexisting materials,

and Pt-1 and Pb-1 were heterogenous by the ammonium sulfate fractionation. Infering from

the literatures, Pt-3 peak may correspond to unheated PPDs and contain most of « antigen by

Yoneda’s designation.

Although the above fractionation was as yet divided phenomenologically, the “prototype”
of M. tuberculosis, if this term is allowed to use tentatively, seemed to be characterized by
the presence of Pt-1~Pt-3 peaks in M. tuberculosis. In M. bovis, Pb-1 and Pb-2 peaks may

be specific, but a more qualitative examination would be needed to confirm this pattern as

prototype of M. bovis.
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Fig. 2. Elution Diagram of M. tuberculosis and M. bovis-MT
on DEAE Cellulose
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Elution Diagram of MT Subfraction by Ammonium

Sulfate (M. tuberculosis and M. bovis)

Fig. 3.
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Fig. 4. Elution Diagram of Age Variation of M. tuberculosis-MT
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Fig. 5. Elution Diagram of Age Variation of M. bovis-MT
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