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preparations of IgG globulins and this alone is sufficient
reason to question the current belief1! that the absorption
of protein in this species is by a process which is entirely
non-selective12.

Resumen. El intestino delgado del cerdo recién nacido,
usado in vitro, transporta immunoglobulina G (IgG) de
bovino mas rapido que IgG de porcino. El transporte
intestinal tanto de sodio como de fluido aumenta en pre-
sencia de IgG de bovino. Preparaciones de 1gG de ovino,
equino y humano son transportadas a igual velocidad
que IgG de porcino. Estas protefnas no estimulan la
transferencia de sodio o fluido. Esta diferencia en la
velocidad de transporte entre 1gG de bovino y porcino
pone en duda la opinion general que sostiene que la
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absorcién de proteina en el intestino de cerdo es entera-
mente no selectiva.
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Transformation of Phage-Resistance in Bacillus subtilis

The occurrence of transformation has now been con-
firmed in different bacterial species. A wide range of
bacterial characters are transformable?®.

There are as yet no reports of transformation of phage-
resistance, but the present investigations show how
transformation of phage-resistance can occur.

For transformation the recipient strain Bacillus sub-
tilis 168 M try— phs (SPO-1 phage sensitive) was used.
Phage-resistant spontaneous mutant was isolated from
the host bacteria and designated 168 M try— phr. The
mutation rates was 8.32%X 10-% calculated to Luria and
DeLBRUCK? Three bacterial strains were used as donors
of transforming DNA. One of them was B. subfilis Mar-
burg. The other 2 prototrophic bacterial strains 168 M
tryt phs and 168 M try* phr were obtained by trans-
formation of 168 M try— phs and 168 M try~ phr sponta-
neous mutant using DNA of B. subtilis Marburg.

The preparation of optimal competent cells and the
transformation procedure were previously described in
detail 3.

To show that the phage-resistance transformation is
connected with the DNA isolated from phage-resistant
strain, the following experiment was made. Competent
168 M try- phs cells were used in the transformation
experiment. Three kinds of DNAs were used with a final
concentration of about 2ug/ml. The bacterial-DNA
mixtures were shaken for 30 min in the water-bath at
37°C; and 0.2ml were then measured into 3 100 ml
Erlenmeyer flasks fitted with side arms in which were
10 ml MG liquid media® containing 0.1%, casein hydro-
lysate. The incubation was continued till the suspensions
reached 0.3 optical density values (9-10 h). The try* phs

The number of tryt phs and try* phr transformants/ml and the
frequency of tryt phr cells after transformation, using different
kinds of DNA

DNA from

168 M 168 M B. subtilis

try* phr try* phs Marburg
try+ phs 1.23% 108 8.03% 107 1.03 x 108
try*+ phr 9.20 x 108 2.38x 103 1.27 x 103
Frequency of 7.50 x 10~3 2.96 X 10—3 1.23x10-%

tryt phr

transformants were selected on MG agar®. The phage-
resistant transformants were selected as tryt phr cells
using SPO-1 phage as a selective agent permitting the
detection of the phage-resistant transformants present
in the population. The results are seen in the Table.

It is seen that the frequency of the phage-resistant
cells is 7.5x10~® in the case of the bacterial-DNA
mixture containing DNA isolated from the phage-
resistant strain. In the other 2 cases, where the donor
strains were sensitive, the frequencies of the phage-
resistant cells are very low. The number of phage-resistant
cells in these cases was nearly the same as the number of
spontaneous phage-resistant mutants among the 168 M
try- phs cells.

The curve of competence was determined by the number
of tryt phs and tryt+ phr transformants. In both cases
the beginnings and the peaks of competence occur nearly
at the same time, but do not run parallel with each other.

Transformation procedure was carried out using dif-
ferent concentrations of DNA prepared from 168 M try*
phr bacterial strain. The number of try+ phs transfor-
mants gave a straight line in the coordinate, but the
curve of the number of try*+ phr transformants did not
run parallel with it. It seems that the tryt and phr
markers are not linked.

The number of try*+ phs transformants rose quickly
to a high level during transformation and the phenotypic
lag was about 5 h. The try*+ phr transformants appeared
only after 6 h 30 min incubation.

The frequency of transformation.for try+ phr marker
compared to try+ phs marker was about 0.12-0.0329,4.

Zusammenfassung. Mit Hilfe von extrahierter DNS
wurde der genetische «Marker» der Phagenresistenz auf
phagensensible Bakterien iibertragen.
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