Kor. J. Appl. Microbiol. Bioeng.
Vol. 17, No. 5, 412-420 (1989)

Bacillus amyloliquefaciensol| M Puromycin 2} Magnesiumo| 2|t
a-Amylase 2] FH|X 3|

Q=X

§
H>
io
°
o
o
op

1
z

‘EREE AEINE 4gng (H=E D BIHAE 0/MEZ 0

Disturbance of «-Amylase Secretion from Bacillus amyloliquefaciens
Cells by the Treatment of Puromycin and Magnesium

Ahn,Soon-Ja!, Soon-Ok Kim!, Dong-Hee Lee? and Bang-Ho Song'*
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2Department of Microbial Technology, College of Engineering, Kunkook University

To know how the ribosomes involved in secretory protein synthesis were attached to the cytoplasmic
membrane in Bacillus amyloliquefaciens, the cells were treated with puromycin combinated with
magnesium at the logarithmic phase, and the variation of cell-bound and extracellular « -amylase
activity was assayed for determining the o -amylase translocation blocking through the cytoplasmic
membrane. In the abnormal « -amylase producing mutant in which the C-terminal of the « -amylase
structure was deleted, B. amyloliquefaciens CH10-2, the a-amylase was translocated normally
through the cytoplasmic membranes, and the translocation blocking by puromycin was revealed to
have a similar pattern as that in the wild type. This means that the C-terminal part of the enzyme
structure may not have a signal for secretion. The cell death of the logarithmic phase cells in both
strains was not affected much under 20 2 g/ml of puromycin, however, the o-amylase transloca-
tion was blocked markedly under less than 10 » g/ml of the puromycin concentration. The blocking
of the enzyme secretion by puromycin may be due to the detachment of the ribosomes from cytoplasmic
membranes by disturbing the nascent polypeptide synthesis. Further evidence for confirming this
was that the detachment was increased in 50 mM of magnesium ion because the extracellular < -
amylase activity was decreased more under this condition.

If the cells were treated with trypsin combinated with lysozyme, the extracellular «-amylase ac-
tivity from the cultured medium was reduced markedly, however, the activity from the cells treated
with trypsin only was not reduced. This means that the nascent polypeptides protruding from the
cytoplasmic membrane were sensitive to the trypsin digestion, whereas the matured ones were not.
Therefore, the protruding polypeptides from the cytoplasmic membranes may be truncated by tryp-
sin before forming their final tertiary structures by folding in the cell wall layer.
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Table 1. Effect of antibiotics! on the secretion of ac-
cumulated cell-bound «-amylase.

a-Amylase Unit?

Antibiotics Tunica- Extra- Cell-
mycin cellular bound
None - 92 5.1
+ 75 9.8
Bacitracin - 93 4.6
+ 80 9.5
Puromycin - 78 2.5
+ 78 8.1
Chloramphenicol - 76 2.2
+ 76 7.9

1) The tunicamyein (10 #g/ml) was added to the culture
broth in midlog phase cells and cultured 5 hrs more. After
that, the harvested cells were resuspended with the fresh
PMC medium and further cultured 1 hr more after addi-
tion of other antibiotics. The cultured broth and pro-
toplast wash fractions were used as an extracellular and
cell-bound a-amylase sources, respectively. Protoplast
wash fractions were prepared from the lysates of
lysozyme hydrolysis.

2) The blue value method was used.
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Fig. 1. Extracelluar and cell-bound o -amylase activity
from the puromycin treated cells.
Bacillus amyloliquefaciens wild type and B. amyloli-
quefaciens CH10-2 strains were grown with shaking in
the nutrient broth at 37°C. At mid-log phase (Ag5pnm =
1.5-2.0), cells were harvested and resuspended in the fresh
PMC medium supplemented with each concentration of
puromycin and continued further culture 6 hrs more. En-
zyme preparation and the activity assay were described
in details at ‘“‘Materials and Methods”. Enzyme activity
was measured in Azgonn, by the blue value method. One
unit of a-amylase means the activity for hydrolyzing | mg
of starch in 1 min. at 37°C.
Symbols: a-a; growth, ®-e; extracellular «-amylase ac-
tivity, m-m; cell-bound o -amylase activity.
A; B. amyloliquefaciens, B; B. amyloliquefociens CH10-2.
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Fig. 2. Effect of puromycin to the growth and the ex-
tracellular a-amylase secretion.
B. amyloliquefaciens and B. amyloliquefaciens CH10-2
were grown in nutrient broth with shaking at 37°C. At
mid-log phase (Agsp pm = 1.5-2.0), the puromycin was add-
ed to the cultured broth (arrows indicated) and continued
further culture. Enzyme preparations and activity assay
were described in details at ‘““Materials and Method.”
Symbols: a-a; growth, ®-@; extracellular a-amylase ac-
tivity from the cells cultured in the absence of puromycin,
and A-4; growth, O-0; the activity in the presence of
puromycin.
A; B. amyloliquefaciens wild type, B; B. amyloliquefaciens
CH10-2.
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Fig. 3. Disturbance of extracellular ¢-amylase secre-
tion by puromycin and magnesium.

Cells were cultured in NB medium with shaking for 18 hrs
at 37°C. The harvested cells washed 2 times with PMC
medium and were suspended with the medium (22%
suerose) supplemented with 10 #g/m{ of puromycin and
Mg+ +. The cell suspensions were incubated at 37°C. Ali-
guiots of the suspensions were centrifuged with time in-
tervals and the supernatants were used as an enzyme
sources,

Symbols: @-@; control, ©O-0O; puromyein, e-e; puro-
mycin+Mg++50mM, e-e ; puromycin+ Mg+ +10 mM
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Fig. 4. Effect of Mg* + on c-amylase activity.

The harvested cells from NB culture with shaking for
18 hrs at 37°C and were suspended with PMC medium
(22% sucrose) containing Mg+ + after washing 2 times
with the medium. With the cell suspensions were in-
cubating at 37°C, aliquiots of the cell suspensions with
time intervals were centrifuged and supernatants were
applied to the extracellular a-amylase assay.

Symbol: ¢-@; control, 0-0; Mg*+ 10 mM, and e-e;
Mg++ 50 mM
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Fig. 5. Extracellular «-amylase secretion from the
cells treated with trypsin and lysozyme.
Cells were grown at 837°C with shaking for 18 hrs, then
the cells were harvested after washing 2 times with PMC
medium and suspended with the medium (22% sucrose)
containing trypsin and lysozyme (C); lysozyme alone (@),
trypsin alone (m); and no addition ().
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Fig. 6. Restoration of the extracellular a-amylase
secretion from the trypsin digested protoplasts.
Cells were cultured with shaking for 28 hrs. The
harvested cells were suspended with PMC medium (22%
sucrose) containing trypsin and lysozyme (0O), and
lysozyme alone (@). The suspensions were incubated 1 hr
more, after washing with PMC medium, the harvested
cells were resuspended with fresh medium under removed
condition of trypsin and lysozyme (&), and of lysozyme
alone (a).
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L 74EA eskert lysozymedt} trypsing 7ol
A71S wle E440] 15unitE A3 Asls]
ek, el lysozyme 2]A] wjok 7o A4 %
4ol F7ha2 periplasmel & A 5 of
cell-bound a-amylase”} lysozymeoll 2]3F 4| Z 9 2
ez qlsl fEd Aoz A

=, Figboll4 B ulel o] AFAHR| 7o 3
g FAE PMCol #¥3 & trypsind lysozymes
H7bele) 1417 o) e £ trypsind lysozymes
A7 ske] PMColl Adetslds 7352k AAA &
3 o afoksl gl S 7% extracellular @-amylase
o BA4% wla AAsEch 2 H#, Bh4FA ol
lysozyme-s A3k 7L 847k vlokA] 4.3unit7hA|
Zrtslgd eyt lysozymedt trypsing B4l A ~1E)
9& di olv Exixl E48AE {A S,
vt o) W lysozymestd] H7ATE lysozymes
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o) o &
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Fig. 7. Electrophoretic pattern of a-amylase from the
cells treated with trypsin and lysozyme.
Extracellular @-amylase of cells cultured in the presence
and absence of trypsin and lysozyme, were charged in
each lane of 7.5% acrylamide slab gel. After elec-
trophoresis, a-amylase assay staining was performed.
Each lane was treated as follows; lane A: control, B: tryp-
sin, C: trypsin +lysozyme, D: lysozyme. Arrow indicates
a-amylase bands.
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a-amylase &AL AalEv} AlZolg RulH FLuy
periplasmell && 5o AW G4 +F trypsinell v 74
Aol Moz Hel ukg Basl= #49 protruding
polypeptidett %33k A F 9 w]Ad4 3 nascent
polypeptides= trypsinel] s A 35t poly-
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