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Isolation of Pseudomonas aeruginosa 90-2-2205 Producing the
S-type Pyocin from Korean Patients and the Pyocin Production

Kim, Ran-Sook, Jung-Mi Lee, Byung-O Kim,
Young-Duck Park and Ingnyol Jin*

Department of Microbiology, College of Natural Sciences,
Kyungpook National University, Taegu 702-701, Korea

Abstract — The s-type pyocin, one kind of bacteriocins, is a bactericidal substance of protein nature
produced by certain Pseudomonas aeruginosa and is active against some other strains of the same
or closely related species. Among many Pseudomonas aeruginosa strains collected from the patients
at the Hospitals in Seoul and Taegu cities, some Pseudomonas aeruginosa pyocinogeny were deter-
mined by pyocin typing. As a result, Pseudomonas aeruginosa 90-2-2205 was selected as the S-
type pyocin producing microorganism due to its highest antimicrobial and protease sensitivity.
The optimum pH and temperature for the pyocin production were pH 7.5 and 37C, respectively.
The optimum medium for its production was a composition of 0.5% glucose, 2% sodium glutamate,
0.3% trypton, 0.55% Na,HPO,, 0.25% KH.PO,, and a trace of salt mixture. The pyocin was produced
by the induction of mitomycin C (2 pg/m/) just in 3 hours of growth, followed by the 4 hour

or more cultivation for harvest.
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colicin, alveicins, cartovoricins, arizonacins, cloacins,
marcescins, neumocins, aerocins, pyocins, fluocins,
pesticins, mmegacins, monocins, cerecins, enterococ-
cins, staphylocins 5(5)°] 3120, ¢]Fll 4 colicine]]
FH"‘} A7t 71 wel Harwle] 9ith6-12).
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o2 (R¥, F3, SH)o2 EFvk13). ool 2717
(R¥, F&)& phage?] me] 2ef 725 7FA]aL Al
HxstA o2 2olql phage?t &5l 7o R Ho}
4] defective phage &2 phage®] =433} & 7
o2 Aztz]o] AcK14-18).
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Table 1. Composition of media for culture and pyocin
production

Medium for culture*
Nutrient broth or Nutrient agar

Polypeptone 1.0%
Meat extract 1.0%
NaCl 0.1%
Agar 1.5%
pH 7.0
Medium for pyocin production®
Sodium glutamate 2.0%
(slucose 0.5%
Na,HPO, 0.96%
KH:PO, 0.25%
Casamino acid 0.2%
Salt mixture** 20 mi/L
pH 7.5

*All media were autoclaved at 121C for 20 min.
**Composed of 0.75% Nitrilotriacetic acaid, 1.5%
MgS0,, 0.3% CaCl; and 0.01% FeSO..

Bacteriocinel] W] &t <A+ F2lvieie] A= A9
glar 73z AlEu el gk AE-3A vl
]'Q“EHD]'H E:ﬁ.?’} -?rc’alﬁ}'Q{BO, 31).

Aol S "'MW -r~ 4%’%‘3{* FETE Lol s
type pyocin AEFF5F 7P e #A4S 7HA
7 90-2-22055 AHE 5 9l9li, pyocin AL
X% H, pyocin 2ol o &t uf ;
of $-41 o]& M. wslwzab &}

AME o3 R afX|

ME3t diTll Sl TN St AlA A

=5t Pseudomonas aeruginosa 2. =A% 73
oH

rage=
= AA o Jadwel sk, KIST 42 2384
R AN 2ol o] AE AU R FE] Fokilo} o] Ao
ARg-3hoi ).

e A 242 o529 Table 13} %cH19).

F’yocin 7*2}'3

Govan 2 uomd(gg)oﬂ ‘?E}E‘Jr nutrient agarOH %'zéﬁ"g“
Al =2 1e] wjokstar chloroformS 154 2]} s}o]



Vol. 21, No. 2

FHurAZ H, ob 2 Wi e e 7EEE 119 30T o A
1847 pAIA ThRe e Fe 4% §%E ®
Absted 7, 2213 0. 2 = Seiga Itoe] vIH(14)2 2 nut-
rient agarell 4709] zt7] ©}E 2 spottingsted ul
#gk F, UVE 70cm 7ol 4 1% 3k 247
H oIl o T @%ﬂ 45C, 0.5% agar Hj
2|5 Hol 23 F o) ASRTE zabsledc)

e MR £H
2] M§ 53 Spectrophotometer 2 600nm<] &
Frez el gick

Pyocin2| & E4H 58

Pyocin®] &4 A2 critical dilution ¥Wi{{21).L

2 243519t gl FAHA] 3] A buffer24 0.2 M
NaCl3} 0.01% gelatinS &#3F 10 mM Tris-Cl(pH
7.5) bufferg dilution buffer solution(e|s} DBSE

kghog  ARGEIIcH?). #HAwfe]l % lawn
platex= 45C 2] nutrient agarell ¥|73F& 2% #HEg

Z., petri dishol] F8k% FFste] =541, pyocin sa-
mplee DBSE 2044 o502 3 Kshe] 7o)
sH-% lawn plate4re] paper discell 50w/ o]
wol 37C o4 6A17F ek ¥, sHEe] S-S
Aa| A7l 7HE w2 AMAEE dAunitE AR

stadrt.

Mitomycin CH| 2|8t pyocin M2 R
Table 12] pyocin A4 7|29 A ¢l| pyocin A&

ggate] 37C o 4 24417F wlokah F, ST wjH| &

Fig. 1. Pyocin typing plate by the Gillies-Govan method.
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Fig. 2. Pyocin typing plate by the S. Ito method.
The indicator was P qeruginosa 90-1-566.

Fig. 3. Pyocin typing plate containing trypsin.
The indicator was P. aeruginosa 90-1-566.
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Fig. 4. Effect of pH on the pyocin production.
, cell growth in the buffer of corresponding pH value
®, pyocin activity
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Fig. 5. Effect of temperature on the pyocin production.

O, cell growth; @, pyocin activity

Table 2. Effect of carbon sources in pyocin produc-
tion

Carbon sources Growth  Relative Activity

{(2%) (ODgoo nm) (%)
None 0.15 34
Sucrose 0.25 58
Starch 0.25 60
Lactose 0.28 63
Dextrose (.28 64
Sodium glutamate(SG)  0.33 75
SG + Sucrose 0.36 82
SG+ Starch 0.42 92
SG -+ Lactose 0.38 86
SG+ Dextrose 0.44 100

Each carbon source(2%) was added to the basal me-
diumcontaining 0.2% casamino acid, 0.56% Na,HPQ,,
0.25%KH.,PO, and salt mixture.
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Table 3. Effect of nitrogen sources in the pyocin produ-
ction

Nitrogen sources Growth  Relative Activity

(0.2%) (ODsoo nm) (%)
None 0.02 10
Yeast extract 0.26 88
Casamono acid 0.16 52
Tryptone 0.31 100
Asparagine 0.08 27
Urea 0.06 31
(NH,):>0, 0.03 13
NH,H,PO, 0.02 8
NH,CI 0.05 17
KNO, 0.06 21

Each nitrogen sources(0.2%) was added to the basal

medium containing 2% sodium glutamate, 0.75% dext-
rose, 0.56% Na,HPO,,0.25% KH,PO, and Salt mixture.
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Fig. 6. Determination of preinduction culture time for
the best pyocin production,

After a 10° dilution of overnight culture cells was cul-
tured for the given time (hr), it was exposed to mitom-
yen C(2 ug/mi) for indcution of pyocin biosynthesis,
resulting in lysis. The pyocin activity of lysate was as-
sayed. —O—, control with no induction; —@—, the
activity of pyocin iducibly synthesized by mitomycin
C.
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Fig. 7. Induction of pyocin production.

At the time indicated by arrow, mitomycin C(2 ug/m/)
was added. ©O— O, control with no mitomycin induc-
tion; O---0O, induced with mitomycin C; @ — @, pyocin
activity
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Fig. 8. Effect of mitomycin C concentration on the pyo-
cin production,
Various amounts of mitomycin C were added at the
early log phase indicated by arrow.
3, control with no addition; @, 0.5 ug/mi; a, 1 ug/mi;
~, 15 ug/mi, B, 2 pg/mi, O, 2.5 ug/mi, ¥, 3 ug/ml
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