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Abstract

Streptomycetes are attractive microorganisms for their production of various secondary

metabolites such as antibiotics. Now, the development of gene manipulation in this micr-

oorganisms enables the cloning and analysis of the genes which coding for antibiotic bios-

ynthesis and resistance to the drug. In this article, we reviewed the studies with respect to

the mechanisms of self-protection and cloning of the genes conding for antibiotic biosyn-

thesis, particularly, in microorganisms which produce antibiotic inhibitors of protein syn-

thesis.
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Table 1. H4EHEEEY ribosomes] BHTAER
L B B £B
1
N . e . Susceptibility
0.8 L
’, 43 Strain Antibiotic of ribosome
i’ S. azureus Thiostrepton  Resistant
f S. bernensis Berninamycin ”
' —
& ! R S. tenjimar- .
; 0.6 L Vo o iensis Istamycin ”
]
« ?‘ ] , % S. erythreus Erythromycin ”
= \UP § S. actuosus Noshiheptide ”
o - S. tenebrarius  Nebramycin ”
o
® 0.4 A S. sp. 3022a Chloram- Susceptible
] L4 Y TR phenicol
' £
é’ | o S. aureofaciens Tetracycline ”
\ ‘1 & S. griseus Streptomycin "
1 -1 — .
! B S. fradiae Neomycin ”
0.2 M) . S. kanamyceticus Kanamycin ”
. S. alboniger Puromycin ”
\ S. morookaensis  Blasticidin S ”
. Yoo

Fraction number

Fig. 1. Binding of [®H] puromycin to ribosomal
subunits from S. alboniger O—Q ¢ Az @—@
: radioactivity of [*H] puromycin

aminoglycoside 3%, te_ztracycline %, chloramphe-
nicol &, macrolide &, lincomycin 5%, nucleoside
%9 puromycin, blasticidin S &£0] EERHAER
of —Xk{EFEE 2 i+

ke e PiAdHHES EESI BEES W
ke ik 2 REATRA AL BAAE RRE
2 e,  ribosomeo] 70 S typeolw, #ifiEo)
SE BoA SEBLozE MEMN HEI
whelA IEE ribosomed fHETZ YT LW
BhESBRES BEAEARRY ribosomeo] H
CAEFEDE HAA @At okdrstes BE
g Ehol o} (Table 1).

BT, S. azureus,” S. erythreus®**. S. be-
runensis,® S. actuosus®2] ribosome fittk{t me-
chanisme] w83l ct. &, 50S ribosome subunit
AR S 23S r-RNA7E methyl (£ 2o o2} &
Bpgo 2 HKkd ribosomedl s HELEHAHE
9 el AR Ao, webA 4AERY BEa
BERFE BEE ¥4 %4 2. g R
2 AEESAE HCAERADEY HAA g5

9] ribosome-& REFH#:Ql A -$7t 9l t}, nucleoside
% BB shvel puromycin(PM)E S. albo-
nigerd] 2 dko] 4= . PM9 {EA mechanism
& EEEAAKPY elongation REHER 43 A
gl & PMe| #ige EEBEARTS g
aminoacyl-t RNA9] amino acid Rz $ilste
ribosomes} &3z 9 aminocacyl-t RNA =
Ao] PMo] peptide chaind #E&3HA =t o] K
fE- 2 ribosomes} #EE&EA Fehz mEEetA S
nE FEMoEZE 2% EAHC ARIA X
o). o) KiEE PM Ko 2t 8§+ & X
o2 #iRd .

peptidyl-t RNA-ribosom+{PM
— poptidyl-PM -+t RNA+ribosome

=0 PMo] S. alboniger ribosomes] 30S,
50S subunit &4 #E&dE A DI 2 &
PEARRE LERC HESE RES PMd 9
st Aol BEdA e AL #ES ¥ A2

ol gzto] & EHEAHKIMENEDES 4£E
3 HigEgol ek = ribosomeo| E&FM:ql groups
fitt:ql groupe 2 ZAlEE A& BERYE Yol
th. w38 ribosomeol BF AEHY dAE
E 43| ribosome itk Listel HEMH# mechanism
o] HAEdc}.
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Fig. 2. The time course of growth of S. griseus HUT 6037 (A) and S. griseus E1-1 (B), and up-

take of [*H] dihydrostreptomycin by these cells

The symbols (O,[, A, ® and A) in the figures of [3H] DSM uptake are corresponding with the symbols

shown in the figures of the growth curve

0. fEHEe Bt REaIPHIEE

Streptomycin(SM) 4 S. griseus HUT 6037
I SM RSz pRi R E1-19] ffEe] 4ES
B3 BEY SME Findtd MRAZERYE:S R
w39, 2 B8, Fig. 204 2E vl 7o)
SM fitthel S. griseus HUT 60378 E1-1 Hifkel
t3te] late log phasee] A %8 SMe| [EEEM
o]l HAY ETE 2 & & & GG REE
). o122 FHE v SMAEHY A
ol BHY SMAEM =4 SWsE SM
2] MANEAS MEEE mechanismo] HEE &=
4 9t SM Lol = chloramphenicol
47, Oleandomycin £ EEL BEEET H
Clittte] EES #EE S ve #E7T 9o

1)

=

fe)
AL ¢

. fEMERELCER

RS TR BETE %y 9E

plasmidE BRNMESJ A< RET(resistance fa-
ctor)g}z BHAH REAAT r BFek Fob. Hil
EYBENELERS K2 o] RETHZ 3
plasmid FRE o 3td L/} o LY
BANE(LE = aminoglycosides®, chloramphen-
icd 3%, g-lactamp %9 PFAWHEMEE £
s, . KEMRe =z} phosphotransferwe,
nudeotidyltransferase, acetyltransferase® %
oA xch, md olF ME(LEEE #FFd EHR
fir, HERHRRES wabA fiobEe] gom A
F7hA %9 208HEE B4R plasmid 5
of A HE Z@EE o] glrp TeHTED
FAmBEeEEECZAE PMAEYE S. alboni-
ger7} PM acetyltransferase(PAT)E &3}
T Aol EHEE ofste] M| v oo . PAT:=
acetyl COA HFE T4 PM9 2-NH, group<
acetyl {L 3 rH(Fig. 3). o] PATE ¥glsle) o 8
REMEEEY L W34, PAT 9 3he acetyl
b PM2 PM REZMAMEY BE L HENA &
o invitro EHEAERRN E fEFATA &= R
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R: —H

1 puromycin
~COCH, : acetylpuromycin

Fig. 3. The chemical structure of puromycin
and the acetylated product

o2 Hol AFFE/ PMAERY] HOWHET
d Aoz F5Ho Ak =3 wY BER
o] #%h3 blasticidin S (BS) & acetyl {k A7) =
BS acetyltransferases} =z 4 g, S. morookae-
nsiso) FEgEdhe] WEEH AP (Fig. ) & BRc
RO o] BE, BETS cloningo] H{Trhel
Aok DStz ol 92E HiAHBENELERS
neomycin £ E®, S. fradiae (neomycin 3’-phos-
photransferase),! kanamycin 4:E®, S. kana-
myceticus (kanamycin 6/-N-acetyltransferase)'?
Zdx FEINT JE Aol #wEe] A=t ol
t K# 2 ribosome fif#kel EEW, FIEED is-
tamycin 4 &, S. lenjimariensis B ik
LB FadA dv A= 4494 g2

V. REDELEESHRETL cloning

—BIeE, ZRAMEY HEHEY 5K
<+ HEEY Stepd AA ARAEZE BRY THL
BERUt BRERSHA sloh. whEbA] BoReEd A9
BETEES BER/T B BCTHEERET
A FE OafER AL BRT HEclstz st
P8, PiewEESRGBRKY Ak IR
B2 otd L£GBUEETE HEEe & approach
o st gt #sel e
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Fig. 4. Protection of polyphenylalanine synthe-
sis against blasticidin S inhibition by BS-acet-
yltransferase @ ; Control @ ; the enzyme frac-
tion incubated with BS and acetyl CoA A ; the
enzyme fraction incubated with BS in the abs-
ence of added acetyl CoA '

FiA B4 &Rl B ZEETY cloning
o BIhd RFEMQ FIEE actinorhoding &
gl t}. 122 198442 Hopwood £5196] 24k o] B4t
L low copy plasmid plJ 922& vector2 4 32.5
kb DNA flagmentE #A A7 plJ 2303 actin-
orhodin Jp4ER S. parvulus ATCC 12434 o
transformation &2 24 actinorhodin Z4E#-S
ZA shed EEhad ek &, o] 32.5kb DNA #
o] & actinorhodin 4= &g SEI & EBET
cluster2 A Sz Q& Aol HAt.

19864 Murakami &2 pRrE@z 4 @RS
9l & bialaphos®] A£AREETE £EHE, S A
groscopicus SF 1293¢] A 53l sIhstg o
o] HiHmEL A= 13 stepd] BRFES AA
AERAE Aol &HA Aok plJ 702¢] 93t
cloning &, ©| & BERKES code 3} BETE
cluster2.4 e YA h

Ohnuki &2 streptomycin 4 EH S. griseus
9] A EBEKS HX 2 pOA 154F vector®Z
3}y SM 6-phosphotransferase?} amidinotrans-
feraseZ clone{t 3ted EIstg ot =8 ol &
BEETY EH & HEEET sir R, streptidine-
6-phosphate9} dihydrostreptose3 E#E3l+ ﬁi
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code &= EET%o) cluster®2 4 IS E A
gh3 3 o}
&, S. erythreusd erythromycin 44 REE
F= S. erythreus®) cosmid libraryz 3€ 35kb
o) DNA fragment® 4] cloning = ¢ o} (probex =
erythromycin [if g EF7F R A D). o EE
F=E S. lividans TK 23¢] transformation fs}va
transformant®  erythromycin A ZEgE#S ZEA
SEER P EE R

Ll4fol = methylenomycin,'®2° undecylprodi-
giosin®® 29} A HREMET 7T cloning H o 9.

frt e

V. BHEEETS TENER

BETERIED A HAEHEEES oFF KEEH
FEEE R oLE BEEIM thebd AT feis
of Y= Eifels. 2o do = HUREHET
B Sl BT Fie ERe v, o F X
BEAELS EMEo® AbE Wk LM EAE
ArgEstAl H 2l e Rlisvt

5 WifkE S TN ERcRe O KREEME
T cluster A o) & FULHEIEERS AR
HWezd it @ MAYHAERY 4EEHE
(bioreactor®] FHzeel #RES FiEz 1) @ #
#o 2 49 hybrid antibiotics?] BEE 42 & &
Shet
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