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Inhibition of yeast Candida growth by protein antibiotic produced from
Pseudomonas fluorescens BB2
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ABSTRACT: The bacterial strain that was isolated from chinese cabbage rhizosphere, showed inhibition of yeast growth. This strain was
identified as Pseudomonas fluorescens BB2 by API 20NE test and 165 rRNA gene sequence analysis. 7. fuorescens BB2 strain produced
antibiotics against yeast as a secondary metabolite effectively when the culture was carried out in YM medium with 3% glucose at 20°C.
The protein antibiotic of BB2 strain which was concentrated by ammonium sulfate precipitation and n-butanol extraction inhibited the
growth of yeast with the minimal inhibitory concentration of 10 ug/ml against Candida albicans KCTC 7965, and the growth of yeast was
completely inhibited at 80 ug/ml. The hydrophilic fraction of n-butanol extraction inhibited the growth of Bacillus cereus ATCC 21366,
showed orange halo on chrome azurol S plate, which means the fraction contained iron chelating siderophore. The results of crystal
violet uptake through the cell membrane showed that membrane permeability was increased about 9% than control, when the
concentration of hydrophobic antibiotic against yeast C. albicanswas 60 ug/ml. As a result, the antibiotic produced by 2. fluorescens BB2
against yeast Candidais considered antimicrobial peptide, and this is the first report in the genus Pseuvdomonas.
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et al., 1990; Thomashow and Weller, 1998), 18] 31 32 ++4
FAAEE A B3 A A RN S A Bl7F QAT Pseudomonas
& AlatEo] AAkshe it P 2= 2 23k of
AFHE9] pyocyanin (Baron and Rowe, 1981), pyoluteorin
(Arima et al., 1964), pyrrolnitrin (Howell and Stipanovic,
1980), 2.4-diacetylphloroglucinol (Shanahan et al., 1992),
pseudomonic acid (Fuller ez al., 1971)2} CN 3}¢HzE(Flaishman
et al., 1996)0] Z &&= Qlch.

SHH QA of] -3t ot 7 Soll A ] U2 Candida <
oH 7} iUPE]—Eﬂ 0] = 737&&/‘}%@ e At
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Fig. 1. Antibiotics production by P. fluorescens BB2 in YM medium
against C. albicans KCTC 7965 and growth curve of BB2 according to the
culture time.

Table 1. Effect of culture temperature and glucose concentration of YM
medium on the antibiotic production of P. fluorescens BB2 against C.
albicans KCTC 7965

Antibiotics production
Gl(lf;())se Culture temperature (‘C)

15 20 25 30 35
0 + + + - -
1 + ++ + + -
2 ++ ++ + + -
3 ++ +++ ++ + -
4 + + + - -

+, - : diameter of inhibitory zone ( - : no inhibition, + : under 12 mm,
++: 13-14 mm, +++ : above 15 mm)
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41}, ammonium sulfate S vl 2Fol 2] 60% = A 7}5ko] A
A K Park et al., 2006). N-butanol &2 £33 24-A
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5to] 100°Cofl 4] S o4 7hEsHd A A& A5l a4
T, oA Bl a4 trypsin©| U chymotrypsing #] 2|3k
A3} 2417 Yol A 248 S & 4= 2A3ith. Ammonium
sulfate A 2] F3l B> W& 23 FAEL ] A=
2 ool B7] 9J5le] F=A1} Vivaspin (Satorius)2 ©]-23F ¢
4] ¥.2), 18] 3 SDS-PAGES AlA|akth. MWCO ZFo] 12
kDagl 41 o]- 510} 4°Col A 244]7E A T2, A
o} ot o o] AR B 5eko] B Ae] a2 gk
511, C. albicans’s /0. 25} o5 Pk o] oJgh A= ¢
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Fig. 2. Growth inhibition of (A) C. albicans KCTC 7965, (B) S. cerevisiae
ATCC 26603, (C) Paffia rhodozyma, and (D) B. cereus ATCC 21366 by
antibiotics of P. fluorescens BB2 on YM medium [(a) hydrophilic fraction,
(b) hydrophobic fraction, and (¢c) ammonium sulfate precipitation].

&3 el Al Als1d Al4%
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Fig. 3. (1) Growth inhibition of C. albicans KCTC 7965 by BB2 antibiotic
concentrated with ammonium sulfate followed by (A) dialysis using
MWCO 12 kDa dialysis membrane and (B) separation with MWCO 30
kDa Vivaspin centrifuge tube (B) [(2) concentrated antibiotic, (b) > 12 kDa,
(c) <12kDa, (d)>30kDa, and (e) <30 kDa], (2) SDS-PAGE analysis of
antibiotic [Lanes: 1, molecular weight size marker; 2, 3, and 4, rotary
evaporated, ammonium sulfate precipitated, and dialyzed antibiotic,
respectively].
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] gl o) T o] FEo A= AIE HolH A 80
ug/ml of| A= A=to] HQ k. wekA P. fluorescens BB27}
WAVBH T Candida 3% o)) FAYE2] MIC (minimal
inhibitory concentration)+= 10 pg/ml A =2} Tt ch
o|Akat} Zho] ZAVE P. fluorescens BB2 w57} A AleH=
AL AdeA) S i Thl Aol F1 550 4
& ofAal 548 Holit, ol M Bilg wom 9]
antimicrobial peptide (AMPs)o]] &£35= 7o g2 Az
(Bahar and Ren, 2013). £3] 32 H#A] AMPs=2| 3+ 7| 2
o AR o) A o] L A o] 2-g5to] nE
A& ¥3}A] 7] amphipathicdt 2L Ueh B2, 2 oL
o A I o] = 3¢5} 7] £|5}0] Vaara®} Vaara (1981)2] W&
g sto] 285k nlE] A uikek C. albicans KCTC 7965
<= v Q¥ Y 50 mlE- 10,000 x g, S27F 4] 2 3 ok, w4
= 2u)9] 0.5% NaCl= SEF1o] T3 tube 2 5 ml $7] 1 %
28 PHEAL MIC 55 o402 H7lste] 7417F Bot
30°C, 200 rpm © 2 715} BoRE AaHT, o] vkl g-4°C,
10,000  gol 4] 157} A1 2]5}0] 5L A7 2t T2, 10
ug/ml crystal violet©] 3£3He 5 m12] 0.5% NaCl = & =s}o] o
A T0E7F K519, A5 Tt H o] 590 nmof| A 2] S-g =
£ Z4sl9ck FAR AL WA e e Eelslol
A A|EO| A4 Fpob i A e B W] A Fig, 59 o)
PAEE 57t Eobd R A|azute] Eate 5 I A A
32 W= Soi7E A7} opA] vl A = whA] Lok MIC 2] 64 5

L0 o ot
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Fig. 4. The growth pattems of C. albicans KCTC 7965 in YM medium
with addition of different concentration of BB2 antibiotic.
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Fig. 5. Uptake of crystal violet by C. albicans KCTC 7965 with BB2
antibiotic. The concentration of antibiotic treated were 0, 10, 20, 30, 40,
50, and 60 ug/ml, respectively. Values are means + SD (error bars) for
triplicate.

Lo A= 2t v uske] F80] 9F 9% 57k A o=
e o]=Lee2}Kim (2014) 0] C. albicansE thAF 0 2 2F
B4 9] 55 7HA AL AR AT MIC 2 4uf] =0
A FEo] 12% S7HE| Qcks Balel fAlRE Aito]h

o3 B2 A5 F36HH, P. fluorescens BB2 527}
ket FRAELL a0 FFo A2ut Rt 5 HSHA A
A S-S Aok A e ol o] 2w
A10] It A S T 4/ peptide = /3 =
], 1Ao7} A4S et A Hold A0 R HalE o]
2)+=1|(Bahar and Ren, 2013), BB2 57} AJAksl= I &
A2 377 H| A i o] B8 A2 25 HSEA|A A 2]
& =0l S AXTE oS 583t AAE A2
Ao & 7|dghch
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319IT} API 20NE test2} 168 rRNA 0212} 91 7] 4 5.4 Az}
Pseudomonas fluorescens BB22 5 E| %Itk P. fluorescens
BB2 4+5=3%29] glucose” | 3E3HE] YM v %] of| A 20°C 2 vj %
SHole o Aol gk A=A-E 22} AR = A aalA o
2 A1k BB2 w5=2] whif A A HA1E AL ammonium
sulfateo]] 23T 21743} N-butanol =& &8 5F5EH AL
AW 0 S-S A=Y Candida albicans KCTC 79659
gt minimal inhibitory concentration- 10 pg/mlo] 137, 80
gl s o A= 93] A5} N-butanol 5 & oJ3t
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Z4A] B3 Bacillus cereus ATCC 21366 2] -2 A5}
%01, chrome azurol S 3 Hulj x| o] A S84 halo & A4 5

B2 A3} A$Hs)= siderophore & E3HGC) A zuk-S E6t
crystal violet9] S5 A A3} a1 C. albicans©l Tt
2/ FAAEH 60 ug/ml ] F ol A= 2 tol| vl 1 &
A o] 2F 9% =718} P. fluorescens BB2 w57} A ALsH
=AY ERL G W Candida®) A2 2 A|5}+=antimicrobial
peptide 8] Y£0 2 Ho|H, o] Pseudomonas <0 A= A
go= wuHE Holt,
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