The Korean Journal of Microbiology, Vol. 38, No. 3, September 2002, p. 162-167

Copyright©2002, The Microbiological Society of Korea

Streptomyces sp. SAR01 ZF0|A{2]

oldZ+ - MY - =1y
R-

BRI

AT 24 A AL A7) A8 9| S F2 Y Swepromyces sp. SARO1S

7 2H groESe| Y
TR
USSP

£ 8l3, FAME (fatty acid

methyl ester)¥-4 2.2 54 5} o). ZHoMA (Co)ZALE o] £-31o] AT B4 A EQH A (SARSIHE F 5
§ F, oA G T DAL BN g A 2 SARO T EA 8 6 29 AL Fe B 59181t} o) F

10 kDa chaperonin cpn10 (GroES)¥} 96%2] A}5-4 & 71X 10 kDag] el &

F2393819 21, E. coli M159] 4

o G & st =3 SARS3SO] FAABAZ] A7 SARIH FAHE AT A o] ekt o)A
2.2 & o groES= Streptomyces sp. SAR019] 81217 SAlo] #AF Ao Ag¥d

Key words [] antifungal protein, 2-DE, gamma radiation, groES, mutant, Streptomyces

Streptomyces  EE-2  cellulase, hemicellulase, chitinase,
glucanase 59| Thgt o] METH Bajass 2L oz oif
ARIES Buist] Rl AT AGSE SRS 20 B
sl 218 K8 oA ALl 016 0T %
e e gRs "gﬁl“”«] &R opet AEH AN
#golo Xﬁ%"é s Ao A, FAREA, A 47]’€i
Aol A o) AT <1 ABFRH Bo) v

(4,6). A= Ao T WYY S| tg} Yxpyol —r‘&i
2 AEol o) wiysEe AGAAYE FE S antimicrobial

°|-&

peptidesE Ao FH3AHL} EHIZICE ©]E  antimicrobial
peptidest= Gram 237, Gram %S4 Bk ople}l AAHE

30| 5ol thote] Fda 8L 7HAM A AFEole 2451
2 50| Ut} Antimicrobial peptidest AT A E ot

A3l arhelix 25 )%™ ion-channels FA4gto =M W
Y72 FE3A7)7]= v} Antimicrobial peptidesi™ post-
translational modification @AIE  proteolytic processing, gly-
cosylation, carboxy-terminal amidation, amino-acid isomerization
T12]3L halogenations X3}l 1TH15,27,28,30,37). 31 AJEN
Al Sweptomyces sp. ZHE] 160 kDa2] T ©hHdQ) SAP
E28FRIL(3S5), Streptomyces grisens®t Streptomyces anreo-
AT A4S Zh= rutamycing A HTH34). &
8l S, grisensoll A 21E-2] family 19 chitinase®] 3H}Ql A7A
chitinase C (ChiCy7} EA= o] 2 . 715 2] zlg EAdate]
e 724 SHA nASHH8). Il Srepromyces
humidusZ5-E]  phenylacetic acid®} sodium phenylacetate S,
Ky

=

Jaciensol| A

=

Streptomyces tendaeZR-E] nikkomycin® EZs= 5

*To whom correspondence should be addressed.
Tel: 042-868-8056, Fax: 042-862-6980
E-mail: yklee@kaeri.re.kr

162

3t mo.

Edo) gk B2 A7 HaEATH?R,16). 10kDa2] chaperonin
¢l GroESE W EF ol 9 ATl WAds BEA
heat shock o] o @ AUty oz GMAl foldingTt
assemblyE EF3Z13ls F-AAF 2AAZ g2 e, r3
Mycobacterium tuberculosis®] 735 GroESS) TSR] A A}EE
o 277} BRHAOD, GroES A SAWoIA2 A5 A
o] 71841 FFEE FAISIA, GroES7} MALzA =] 3% 3}
= Aoz 4EA UAtH10,26). GroESE Mycobacterium avium3F
Mycobacterium paratuberculosisd| A= o2 Er)5o] im-
munodominant antigen® 2 Ho{X|3 QUTHS). B AFAlA] 4
Y3t Streptomyces sp. SAR01F HHZTFo|E7ke] AAE A
3} GroES7} &2 B0 Beishe Ao= AzHo] FAR}
SHo A A7 dart oty Azhgc,
B d7e vdid] Adlske Alds 5
Streptomyces sp.8 ZPH(PCo)S ©]-8-3}]
H %ﬂ@"]iﬂg OE'&}E ORI E ‘?*—?9}

groESE & Yokl
2} 35t
Mz o wy
HOMd ZALES 0| 88t 8217 &4 ZY SHOIN R
2000 9 11 ¥ SHES nﬂfd ol YA vdF 1S
0.8% AEF 10mel] ¥a1 30 23F AW F, G 100 we

NA 8 A](nutrient agar: leco, Detroit, USA)el] =23te] 37°Co]
A 16 AZE wlFSIA T Candida albicans ZWFR-& 0.7%]
agar’} 71 NB 8| (nutrient broth: Difco)ol] 430} NA#)=R]¢]
top agars WHE ¥, FATF M-S HESIA 37°CoA 6 A|zF
HigE 3, hollow zoned] =72 AT GAHEE =Yt



Vol. 38, No. 3

E2E 3T M2 fatty acid pattern (MIDI system) #2.
2 FA3ATE BB TFE petri disholl =3 7wl (®Co)
S 74zt Ao 3, 4, 5 23T 6kGyE HA AR T(%Co
irradiator, AECL, dose rate: 920 Gy/hr), C. albicans®ll 3+ 33
T B4E Axlste] g2 24 29 Ed9delAE £t
(25). ZAFIHE-L Fricke dosimetryE 24 3}51tH36).
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100 m! NB iAol 12 A1k vk ¥, 574Xg, 20 £t 94
£-2]8}o(Centrifuge MF-80, Hanil Science, Seoul, Korea) A
o} WA e B3Pt dAME 2ml tubed] ¥ protein
extraction buffer (0.5M Tris-HCl (pH 8.3), 2% NP-40, 20 mM
MgCl,, 2% 2-mercaptoethanol, 1% polyvinyl poly-pyrrolidone
(PVPP)E 1ml 713+ 5 mini-bead beater (Biospec Products
Co)E ol&3lo] AZE 3l sttt ©]Z& 10,770X g2 10
2 AAE S 5 ATt B2 § acetones 80% H7FSH
o, 220°Cell 10 B3 ¥ F oAl AAE 3t Micro-12,
Hanil Science) T &L 3]sl TH23).
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AxzEYH FE53 @83 200 ug& sample lysis buffer
(9.5M urea, 2.4% NP-40, 3% ampholyte, 0.12M DTT)oll =4
12} A719F 22 IEF (isoelectric focusingyS A3} IEF
gek 9.5M urea, 2% NP-40, 4.5% acrylamide, 2.5% ampholyte
(pH 3-10:pH 4-6:pH 5-7:pH 6-8:pH 7-9=1:25:2:1:0.5)
2 el Cathode buffere 20 mM NaOH, anode buffere
10mM H,PO,E 3} 250V 304, 300V 303, 400V 302
ZF 7195 T F 600V 16 AL, 800V 3 A7 BF 171
589 tH23). IEF geld 5ml equilibration buffer (2.5% SDS,
10% Glycerol, 5% 2-mercaptoethanol, 0.125M Tris-HCl (pH
6.8)° 2ol 3087+ w3t ¥ 2.DEE SDS-PAGE (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis)S A A18F T
(7,24). Separation geR> 13%, stacking gel 4%%] acrylamideE
o] 8393, AN SFE8NL 25mM Tris-HCl (pH 8.3), 195
mM glycine 2 0.1% SDS (Bio-Rad, Richmond, USA)YS ©]&-3}
o] 70V 18 A7t F< AZSHATHR9). ©IA71EE F,
(50% methanol, 10% acetic acid)>-Z TAS}AL silver stainings

3HATh(4).
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o]x}1 719953t gel& PVDF (polyvinylidene difluoride) mem-
brane®] mini Trans-blot Cell (Bio-Rad)& ©]-&3}%] uansfer 3}
dck @A 25mM Tris-HCl (pH 8.3), 195mM glycine,
20% methanols AFZ3EIH O™, 100 mA 12 A)7F Bt transfers}
%ot PVDF membrane® 0.3% Ponseu-Soll 5 &3+ G4 & &
HEEREE gase] A3k spotS 43I h N-EE ofv|
A AE EAL Procise 491 protein sequencing system
(Applied Biosystems, Foster City, USA)2.2 3}%.2 ™, NCBI
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(The National Center for Biotechnology Information)®] BLAST
(Basic Local Alignment Search Tool)Z “&A4S AR
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FlE N-ZE ofnlieAt E-E HBOF primer (GroSF; 5'-
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Fig. 1. Antifungal activity deficient mutants of SARO1 against C.
albicans induced by radiation(®Co). Streptomyces sp. SAR01 was
irradiated at the dose of LD, by gamma radiation(*’Co).
Antifungal activities of mutants were observ-ed on the C. albicans
lown. *: mutant that still has antifungal activity.

= 249 A7 oz FEEE 6719 spotS ERISIATHFig. 2).
ol 6 T WMASL pl 3(4.0-5.59] Tt WA X e
™, 25-10 kDa APo]ol] EA31t). ©1E SAROI T ARt e}
= spotse 2 FA) o] e Foz Algdd
PAF A dWASL Ancovenin (2kDa), Cinnamycin (2
kDa) Z2#]3L Lactococcin A (5.8kDa) 5 10kDa ©]3}e] &A%
< 71 Ro) gifolth2l). ZLeiA & A= Het F4}
& B 7hd Sl A (spot No. 1; MW 10kDa, pl 4.5)&%
B #32 §249E s N2 oppldt AE B A
QAut. olulieAl g B2 AL Streptomyces coelicolorZFE
23 @9l 10 kDa chaperonin cpnl0 (GroES)H} 2771¢] o}bwl

EF

SDS-PAGE
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Fig. 2. 2-D Electrophoresis analysis of intracellular proteins between SARO1 (AF+) and SARS535 (AF-). After IEF (pl 4.0-5.5, 15 cm height) and
SDS-PAGE (13% acrylamide gel, 15 cm*16 cm), gel was stained with 0.2% silver nitrate.
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Fig. 3. Multiple amino-acid sequence alignments of the GroES
(Chaperonin cpn 10, gi:461946) of S. coelicolor and Spot No. 1 of Fig. 2..
Amino acid sequence of GroES(S. coelicolor) was compared with that
of Spot No. 1 of Fig. 2. The different bases are shown by box.

A 277 9XEE Ao E 96% AEALS BATHFig 3).
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Protein GroES 1 GGACCGCATORTGGTCCAGCCGCTCGACGE 30
Spot No. 1 GGACCGCAYT§TGGTCCAGCCGCTOGACGC
Protein GroES 31 CGAGCAGACCACGG( CTGGTCAT 60
Spot No. 1 OGAGCAGACCAmEZCmGTCAT

Protein GroES 61 [TQCGGACA GGAGAAGCCCCAGGA 90
Spot No. 1 ICGGACA( GGAGAAGCCCCAGGA

Protein GroES 91 GGGCGTCGTCCTGGCCGT CGGGOCG 120
Spot No. 1 GGGCGTCGTCCTGGCOGT CGGGCCG
Protein GroES 121 CTTCGAGGACGGEANCEGC CGCTCGA 150
Spot No. 1 CTTCGA CGG(AﬂG( CYGPCGCTCGA
Protein GroES 151 CGTCAGCGTQGGCGACGTCGT 172

CGTCAAGACPGGCGACGTCGT
Fig. 4. Multiple DNA sequence alignments of the groES(Chaperonin
cpn 10, gi:491946) of S. coelicolor and Spot No. 1 of Fig. 2. DNA
sequence of groES(S. coelicolor) was compared with DNA sequence
cloned from Spot No. 1 of Fig. 2. The different bases are shown by
boxes.
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Fig. 5. Expression of groES in E. coli M15 after IPTG treatment. After
transformation of pQE30 including groES into E. coli M15, groES
expression was analysed on the basis of IPTG treatment period by
SDS-PAGE (13% acrylamide gel, 15 cmx16 cm).
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Fig. 7. Antifungal activities of SARS35 transformants against C.
albicans. After transformation of pQE30 including groES into
Streptomyces sp. SAR535, antifungal activity was observed on the
lawn of C. albicans. SAR535-51, SARS535-52, SAR535-53 and
SARS35-54 are transfor-mants of cloned groES.
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Fig. 6. Polypeptide profiles of SAR535 and SAR535-52. After IEF (pl4.0-5.0, 15cm height) and SDS-PAGE (13% acrylamide gel,
15 emx 16 cm), gel was stained with 0.2% silver nitrate. SAR535-52 is a transformant of cloned groES into SARS3S.
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ABSTRACT: groES Expression Related to Antifungal Activity of Streptomyces sp. SAR01
Young-Keun Lee*, Jae-Sung Kim, Kyu Seong Cho, Byung II Jang and Chul Hyung Choo
(Radioisotope - Radiation Application Team, Korea Atomic Energy Research Institute, Taejon

305-353, Korea)

To analyse proteins and gene related to antifungal activity, SARO] strain was isolated from a brown seaweed

and identified as Streptomyces sp. by FAME(fatty acid methyl ester) analysis. Antifungal activity deficient

mutant(SAR535) of Streptomyces sp. SARO1 was induced by gamma radiation( **Co). It was found that 6 spe-
cific protein spots appeared only in SARO1 by 2-D electrophoresis analysis. Among them, a protein of 10 kDa
had homology of 96% with 10 kD chaperonin cpn 10 (GroES) by Basic Local Alignment Search Tool(BLAST,
NCBI) analysis. SAR535 transformants into which groES was transferred by electroporation revealed anti-
fungal activity newly similar with SARO1. It suggested that groES be supposed to be related to the antifungal
activity of Streptomyces sp. SAROI.



