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ABSTRACT: Secretion of Serratia marcescens nuclease by E. coli harboring pNUC4 was investigated.
29.2, 54.2 and 16.6% of total nuclease were observed in culture medium, periplasm, and cytoplasm of
E. coli, respectively. To investigate the secr;lion mechanism of Serratia nuclease by E, coli, secretion
kinetics of nuclease was examined in the presences of sodium azide, an energy metabolism inhibitor;
procaine, an exoprotein processing inhibitor; and chloramphenicol, a protein synthesis inhibitor, In the
presence of sodium azide, periplasmic unclease was gradually decreased and the extracellular nuclease
was linearly increased according to the incubation time. Similar results were obtained in nresences of
procaine and chloramphenicol. From these results, we concluded that two transport processes are in-
volved in nuclease secretion: secretion of nuclease through the inner membrane is occurred by an
energy-dependent process and probably requiring precusor processing: secretion of nuclease through
outer membrane does not require energy, de novo protein synthesis, and precursor processing,
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rcescens(Eaves and Jeffeies, 1963 : Heller, 1979 ;
Braun and Schmitz, 1980 ; Bromke and Hamm/,
1979 ; Monreal and Reese, 1969)5-& lipase, pro-
teases-& AELE Fulsle Zle g el 1-g
AR A whld Fule 2 mde] Ha
vl P oaeruginosa®] 3% 503%0] L5 %)
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E. coli®} 732 enteric group bacteriumel¥ A% nu-
cleases, chitinases, protease, lipased A|E2|2 W
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Fig. 1. Nuclease activity of . coli HB101(pNUC4) on nu-
clease test agar and SDS-PAGE of cell fractions.
(@) £. coli cells were streaked on nuclease test agar
composed of nutrient agar containing 2 mg/mi of
DNA, 50 zg/ni/ of methyl green, and 30 ge/m/ ol
ampiciltin, 1: E. coti HBI9I(pPNUCY), 2: £, col
HBI101(pUC18), 3: £. coli IMI07(pNUC4), 4: £,
¢oli IM107(pUCI18). (b) E. coli cells were cultivared
for 8 hr al 37°C in the presence of IPTG(lanes 3-6)
or absence of IPTG(lanes | and 2) and fractionated
and the prolein precipitate of each fraction was
analyzed by SDS-PAGE as described in Matcrials
and Methods. Lanes 1-4 were extracellular fractions
of £. coli HB101(pUCI18)(lanes 1 and 3) and £ cofi
HBI101(pNUC4)(lenes 2 and 4). Lanes 5 and 6 were
periplasmic fractions of E. coli HBIOI(pUIC1¥)
(lane 5) and £. coli HB1OI(pNUC4)(lane 6). Arrow
indicates the nuclease band.
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Table 1. Expression and Localization of S. marcescens nuclease in E. coli. Cells were grown in LB medium containing
50 ug/m! ampicillin and /x 10-*M IPTG at 37°C for 8 hr and fractionated by the method described in Materials
and Methods. Parenthesis represents the percentage of enzyme activity. a: E. coli HB101(pNUC4), b: E. coli

HB101(pUC18).

Fraction Nuclease Alkaline phosphatase B-Galactosidase
pNUC42 pUCI18%

Growth medium 7.0 0.22 0.5x103 0.9x10-2
(29.2) (i1.1) (8.6)

Periplasm 13.2 0.02 4.0x10-3 0.17 x 102
(54.2) (88.9) (1.6)

Cytoplasm 4.0 0.02 — 9.40 x 102
(16.6) ( 0.0) (89.8)

4) clone$ ¥ &}gian o) 37} pNUCAE -5haL
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E. colio) A A wtalElg] oo E3) S marcescensol) 4]
W] Fog HulEE o] WAL E coliel AE A A
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Fig. 2. Secretion of S. marcescens nuclease by E. coli
during the growth of cells.
Cells were grown in LB broth containing SO pe/mid
ampicillin and 1 <10*M IPTG. Symbols: a , cell
density; @, intrzcellular nuclease; @, perinlasmic
nuclease; O, extracellular nuclease.
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Fig. 3. Effects of sodium azide on the secretion ot S,
imarcescens nuc'ease by E. coli.
Cells were grown, harvested, and transferred (o a
fresh medium, as described in Materials and Me-
thods. Symbols are the same as those of Fig, 2
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o]2]3t AFZ nuclease?] inner membrane £ 3}
energy-dependent processq! 7122 Z# =t} Ser-
ratia nuclease2] E. coliol|412) En}3}ade o1z
WALe} @305 inner membrane %3 A7} o1 =]
i}l F3g) outer membrane E3 mpRlo g
Holgle Aoz Addc

Procaine2} Chloramphenicol0| Nuclease 2H[o||
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=-Hu}A A Q] procained E.coliol 4] AEute] <l
A Aof| 28310 7t §-5A-S HEA 7| D24 Ecoli 2)
outer membrane A2 signal peptide proces-
sing& A& 3224 inner membrane E3}E 33|
dbe Aer deizon wa o e 2
3}A) 94 trypsin# %S proteaseE competitive
inhibitiondh= 2.2 &efzl EAdo|cH(Gayda ef al.,
1979.. Lazdunski et al., 1979). E. coli HB101{pNUC
4)°l procaine-s x2)sto] A Rulol 923 sig-
nal peptide processingg A A7 -&u] Serratia nuc-
lease®] H-u]5]& ka2 Figde)l 7t} Nuclease2)
A E9) ¥+ procained] EA-FF-2} Abzdglol 72
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Fig. 4. Effects of procaine on the secretion of S. mar-
cescens nuclease by E. coli.
Cells were grown, harvested, and transferred to a
fresh medium, as described in Materials and Me-
thods. Symbols are the same as those of Fig. 2.
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