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Studies on Metabolism of Acinomycetes
and Assay Method with Microorganism

Eiji Higashide

(Department of Bioresources Chemistry)

The microorganisms belonging to actinomycetes have been important as the

antibiotic producers and my major job has been a screening for useful new antibi-

otics produced by an actinomycete almost in my research. My collaborators and |

found nineteen new antibiotics between 1956 and 1980 and thereafter three

antibiotics particululy (Enramycin-feed additive, Validamycin-agriculture use, effec-

tive against the seath blight disease of rice plants, Sedecamycin-effective aginst

swine dysenteriae) were developed for industrial production and became useful for

many people. And also we were interested in those chemical structres and activities,

fermentation processes by mutants or producing organisms namely rufomycins,

maridomycins and ansamitocins. And from another point a new assay method for the

activities of disinfectants was an epoch making invesitgation.

Key words : actinomycetes, screening on antibiotics, enramycin, validamycin, sedecamycin,

new assay method of disinfectants
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1) Zygomycins DR, & # 0 JHJIRFFE6789)
Ha FEME KR TRERSTEE (- Lokt SEE TR 1E1EHE
GRS Lﬁ%ﬁtw“@ﬁ¢%gt%i§nﬁm

T, HRB 2 BRI BRI & o WEF D e B
~NLETL 7, F @%ﬁ%, paromomycin 7 & (X2

hydroxymycin (25 L L Tw 6 Z & 2%ided 511
7z, L L, =7 21259 5 Gtk iR g et A
R ST Nk AN SU DR =S Gl il ”?’Lf-ﬂjﬂé*wﬁiﬁfﬂﬁ
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2) Rufomycins DFE R, & F O A48 213.17:1819.26)

19604 LLRE, FH 2 DPUEMIEIZ 0T &l P 295
Bl ENA L)z -7, Bx b FoRBICK
G U CH A m Rz ot U AT 28 L o hidsf Al
FRBTNIRE L7, 28R, BrLw s 47D

AR & - THE I 1150 O A (2 il B
EEMERTIAEMEE R L 72, 2oL

Table 112 L 72HH A4 Y 5 MK T, #RkE
R X G2, Strepmomyces atvatus nov. sp. & &
HL72e,

ARBRO W FEMIMEE IS Table 112750 7248812 S
hygroscopicus T S. halstedii & FHELL T 7297,
2, SOWHEDWLMPCEL > T T, HlET
HHEEEDT, TOWENGEETLZ LT T
> ek atratus (B L 72) I2b 0 A THEFAL & 65
L7z, ZDYUEWEITHEWEDIKE TREE % 47
REELLGL T TEDMBICE R AIZT T V58
mwma Lz, AWEDOIWIFIL

75 rufomycin

Table 1 The characteristics of Streptomyces atratus

nov. sp.

Streptomyces atratus sp. nov. [IFO 3897

Morphology: Vegetative mycelia are simply branching,
Aerial mycelia are mainly loops and rarely spirals,
Spores are sherical or ellipsoidal (0.8-1.3x1.2-
2.0 um) and their surfaces are smooth.

Aerial mass color: Gray series

Non-chromogenic

The epithet <atratus> is the moden Latin meaning adj.
clothed in black.
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Table 2| ”’dﬂ,f’ﬁ FEAEH 2 58 Mycobacterium
sp. & A BEHRAE L, BEMICAME & (358 Kiiid

U= Cmb*o 720N, AWEEONIME - LT
e WAL PREACIE i e N2 S R Sl (A T B
lamycin 29287 5 1L 5 75, FogizfiE S nreieys
X (Fig. 1) & siligidn]-——E & #2 5
Nz, FZ T2 rufomycin (RM) D44 WA
FE R AT ImBI20 RM AASRKIZT o Ve iz
& o THPIBRES LS X Fohilks L SWEHr i
el 7z, 2% HBEREL T1 - (2 -methyl- 3 -
buten- 2 -yl) tryptophan (1-MBY-TRY) (Fig.
2) THAHZ LWLz L CTHIZHEEe A 2>
B L1 -MBY-Try #* RM A&z zh# L ¢ RM
ICHUDAEN S Z & #HS M LT Fig. 2¥¥72° RM
LA E T EW T D —DTh B L L 7.

3) Enduracidins ®% R E & (FF 0 F L Fe2Lszsn
ZOWUC % B EHUEME ORI 2 2,

Table 2 Antibacterial spetra of rufomycins

M. L C. (ug/ml)

Test organisms . .
& Rufomycin A Rufomycin B

Escherta coli >100 >100
Proteus vilgaris > 100 > 100
Pseudomonas aevuginosa >100 > 100
Serratia marcescens >100 >100
Staplylpcoccus aureus > 100 >100
Bacillus subtilis > 100 >100
Bacillus brevis 100 >100
Sarcina lutea 100 >100
Mycobactrium avium 2.0 5.0
Mycobacterium avium SMF® 1.0 5.0
Mycobacterium avium NMR 1.0 5.0
Mycobactevium smegmatis 0.2 0.5
Mycobacterium phlei 2.0 5.0
Mycobacterium tubercitlosis _
0.1-0.4 1.0-5.0
H37R
Mycobacterium tuberculosis
veobacterium tuberculosis 0.1-08 20
SM*
Mycobacterium tuberculosis _ .
0.2-0.5 2.0
KM*
Mycobacterium tubercutlosis
0.2-0.5 2.0
SM, KM¥
Mycobacterium tuberculosis .
0.2 1.0
INHAR
Saccharomyces cerevisiae > 100 >100

Penicillium chyysogenum >100 > 10
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L-3-NO, Tyrosine ——e L-Alanine L-N-metyl Leucine

L-N-metyl Leucine L-Leucine

1-(2-methy)-3-buten-2.yl) -2:NH,-4 acld

HC_ R
o : N
G bl ?‘.
?‘ CO—NH—OH— CO N— CH—?
NH NH
\ ) sk
co -Gy QY
! _ cHy
Pakd N-CO—?N—NM—CO—?N NH—CO
id y ?‘:
N,c—lo-u " Rulomycin A R, CHO
" i m g
CH o
"4 é" Rutomycin 8, R, CH,
s
H C_?_“ Ry CHaCHy
Harmycn R, CHO
CH, 70
R, CH-CH,
ismycn 8, R, Chy
Ry CHICH,

Fig. 1

1-(2-methyl-3-buten-2-yl) tryptophan

CH,~ GH— COOH
| NH,
N

|
HyC—G—CH=CH,
CHa

Fig. 2 Structure of 1-(2-methyl-3-buten-2-yl)

tryptophan.
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RKWOTHTRIBENz2DD Z OWE TFDLREER T
S. fungicidicus No.B-5477 X f5 &4 S 17z, AR
Table 31275 728R12 777 LB MEMEE 2 ii SEH IR
AR 233 L I ERIER (Fig. 3, 4) 299§ <,
SHNI AT 2k < EIC B IS e - L 2 REITIRIN T
DFEMEERIA RV E S HORHEETL2HWETH 5
Z & 75 enduracidins (enramycin) & ZfHT L1
2. FDtk, FoOALERERE S & ), Fig 51
LRI T 2 B S 1A F 212 00 e gl

(Behids) #4794 2BRX7F FTHE I L5
e ot AYWHIIAREEICEEETHL Z L
LT (1,8468 L 181,860) ilbEEIRE W &
LhHOHbe MoHHd 5 E-metE) 2 & L EPRHR
mElE L TCEHTH S5 &0 RBED 5B KO
FHRIAIR E L CakB L 72, Blb, Fig. 615772
L IZfRHZ 6 ~10ppm Mz 5 Z &1 K DAKREIX 3
~4 L, ZFhIzH L EREEKER95~96% & A

Chemical structures of rufomycins and ilamycins.
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Table 3 Antibacterial spetrum of enramycin

Test Organisms M. I C. (ug/ml)

Staphylococcus aureus FDA 209P 0.1
1 multiple drug resistant strain 0.1
Mycobacterium avium IFO 3153 5
Escherichia coli IFO 3044 >100
Neisseria gonorrhoeae 6.25
Aspergillus oryzae IFO 4626 >100
9
)
-§7
=6 control
“ —a 0.071q/mi
E 5 — 0.1 pg/mi
o4 o—o 1.0 u,q/mi
3
Y
2
]

04 812 24 36

Inzubation Time

48
{hrs)

Fig. 3 Bactericidal activities on S. aureus of enramycin.
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Fig. 4 Patters of development of drug resistant on S.
aureus.
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Fig. 5 Chemical structures of enramycin.
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Fig. 6 Effect of enramycin on body weight () and feed
efficiency (ll) of bloiler chickens.

PUEME 2 RF L 72, TR, RHL 29wy
T-263613 77 LB O - HRFC BBt A Mg
B % & Staphlococcus aureus 123t L B RBEHIRE
HitE 2L 72 (Table 4). #D%pEWIE S. rochei
var. volubilis nov. var. ¥ &5 3N HERMET%
NEEFEW T esterase (Fig. 7) %4 L, 0
EWE O HEER T Fig. 8 IR L 72ERIC1ITHERD
K7 7 F B &AL macrolide resistant organisms
(in vitro) |Z¥5 I RMME 2 /R TWE TH B 2
E BRI, DT I REN TR,
FAR W & R = F L THIME L T 2205, £ DR,
ZOMBEENOERE 7o~ 7774 —IC L BRET
3 2L AN EWEO IR D72,
BN s, $UEWE T -2636 AVl HRELL £ ) & ala
TR TH - 1205, in vitro TORE I, T
L FNAKT, T-2636 Bidfh 2 & & {b¥mE e T B 2
51488RbME<=27974 F (Fig 9), T-2636C1z
PUEE T 2636105 BHA TH L Z LB L b 72
(Fig. 8). #DHBOATEH 5 T-2636C i3 lgiEMH

R IL K2 &P E2MBE Vol 88

Table 4 Antimicrobial spetra of antibiotics T-2636 A,

B, C,Dand M
Minimum inhibitory concentration
Test organisms (meg/ml)
A B C** D M

Escherichia coli >100 >100 30 >100 >100
Proteus vudgaris >100 >100 50 >100 >100
Staphlococeus oy 50 075 >100 >100
awreus

" (OE-R)*  20~50 100 1~2 >100 >100
Bacillus subltilis 100 10 50 >100 > 100
Bacillus cereus 100 a0 20 > 100 > 100
Bacillies brevis 30~100 20 3 >100 >100
Sarcina lutea < 20 1.0 0.02 5~10 50
Micrococcus < 20 20 02 30 100
Havas
Macobacterim 100 50 100 >100 20
avium
M; wghncz‘ennm =100 20 50 ~100 2
phiet
Jb't‘()bﬁ(lrferzmn > 100 100 100 =100 20
sp. 607
Piricularia >100 >100 100 >100 1~2
orvzae
Penicillivm >100 >100 >100 >100 2
chyysogenum
Aspergillus >100 >100 > 100 > 100 2
niger
Saccharomyces g >100 >100 >100 2
cerevisiae
Candida >100 >100 >100 >100 2
albicans

inthomonas -

Xanthomonas 05 0.05 50

oryzae

*OE-R: Oleandomycin-erythromycin resistant strain.
**A=Bundlin B. C=Bundlin = A= lankacidin.

Tetel cativity
T-2634C

o —Te
ph T-2630A

Fig. 7 Production of antibiotics T-2636 A and C, and
the esterase.

58 CARMNANIRIL E 409, o1 R @t ttasss <,

in vivo TOFESMEL D - 72, Table 61223 72
i 2N S EEDBENRRE Tryponema hyodysenter-
tae W25 B REFEWEESEMETIZT-2636C, Ar LK
EVWELILTWIZLMDT, e 2 E W HEER
Tl T-2636 CHTAIZ H~Todi < (Fig. 10, BdinH
FB (g%n0) (Table 7) TIZT-2636 ADHERhS
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Lankamyein : R = CH3
T-2636B : R = COCH}

Fig. 9 Chemical structure of lankacidin B.
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0
Lankacidinol A, COCH, H,OH
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Lankacidinol , H H,OH
{ Czs";s'“’v )

Discowery year : 1967

Producing organism : Streptomyces rochei var. volubilis

Fig. 8 Chemical structures of lankacidins antibiotics.

Table 6 MIC of lankacidins against T. hyphodysenteriae

Minimum Inhibitory Concentration

(ug/ml)
Compound (I) Strain
DJ70P1 MK-2 78/A CD-1
Lankacidin A 6.25 3.13 3.13 6.25
Lankacidin C 3.13 1.56 1.56 1.56
Lankacidinol A 25 25 125 25
Lankacidinol 25 25 12,5 125

Notes: The experimental conditions are the same as in
Test Example I (Table 1).

1} Antimicrabial spectrum { MICxg/mi )
Lankacidin C, Sf.aureys, 6.25, Str.pyogenes, 0.39, Qip.pneumonize.
3.125, N.gonorrhoeae, 0.39, ¥.cholerge, 0.2
2) No cross-resistance to clinical isolates

3) Effect on swine dysentery caused with [reponema hyodysenterjae

Lankacidin A

(20~30 ppm)
4} Acute toxicities "‘DSO' Mice)
Lankacidin A; > 10 giKg, p.o., 8-10 giKg, i.p.
C; >10g/kg, p.o., 4.5 g/Kg, i.p.

Fig. 10 Biological activity of T-2636 A and C.
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Table 7 Protective effect of lankacidin A against T.
hyphodysenteriae

Protective Effect of Lankacidin A against Expervimental Treponema hyodvsenterioe
DJ70P3 Infection in Ta: CF#1 Mice

No. of positive mice/examined (%)

MIC Dosage® RN -
Antimicrobials osag/c Colonization with Cross
(ug/mb  (mg/kg/day) T, hyodysenteriae .
. cecal lesion
In cecum
2.5 15/15 (100) 5/15 (33)
5.0 22735 ( 63) 0/33 ( 0}
Lankacidin / 6.25
ankacidin A > 10 10/30 ( 33) 0/30 ( 0)
20 1/15¢ 7) 0/15 ( 0}
2.5 16710 (100} 5/10 (50)
5 18/25 ( 72) 1/25 (1)
“arbadox 0.006
Carbadox 10 12/30 ( 40) 0/30 ( 0)
20 0/15¢ O 0/15 ¢ 0
2.5 5/ 5 (100) 2/ 5 (40)
5.0 18720 90) 4/20 (20)
Tiamulin 0.1 10 24/30 ( 80) 2/30 ( T}
20 10/30 ( 33) (/30 ( 0}
40 0/20C 0 0/20 (0
5.0 15715 (100} 7/15 (47
10 23/30 ( 771) 4/30:(13)
Lincomycin 25 20 12/25 ( 22) 0/25 ( 0)
40 11735 ( 31) 0/35 (0
80 0/10 C 0) 0/10 (0
Infected
nonmedicated — — 152/152 (100) 127/152 (84)

control

Data at postinoculation day 7
a: Administered orally once a day on postinoculatitn days I and 2

&7 lincomycin D% DGR~ TAu CER
TWBEZEIIHLPTH-72, FZTT-2636 A% T
(v a2& L, FWEMVITRERENAKRT 7+ V&R
#HT 5 ZH 5 sedecamycin g L7z, X, T-
2636 ADABUZ DWW TSI REER IS ER T % ester-
ase #FIHT D728, ZOREFERTHRICEHERZ T L
PIAL THEREEE, T-2636CH CL4f1 % = 2
T At (Table 5) L CT-2636Alc8E#L, Hiz 4
FNUAVTFNAT brmhiEEEE L TT-2636A %
L CREL TR L 7.

Yo AKX Lankacidin £ (T -2636) Hi4:%

HIZBY 24858

3) Validamycin A ({2 T 2 89E 8 & X2 DB

7'328,29,78,79,80,81,82)
Ju

FF, SLHLIFEER (o x 4 23E) 493
EAE T A ZADOREPRIC AR T L W ERE A B
FYEL TED, A AEWRD ) B4 20D BR
RO THEDRKE W EFbLIEA XBEIRD  in
vivo TOBRE L O THHICKEAMTEELIZILA
EORITVEESRMTLICHRE N oL 228
DRGRTH DWAREEFEIL & A A BN e 1 2 Wi
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Table 5 Specific activity of esterase from S. rochei
var. volubilis and Asp. soyae
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Table 8 The characteristics of S. hygroscopicus subsp.
limoneus JCM 4911

Specific activity
uM/mg of protein

Substrate

T-2636 Asp. sojae

esterase esterase
Ethyl formate 3.2 —
Ethyl acetate 5.8 1.0
Ethyl propionate 2.0 —
Ethyl butyrate 1.4 8.0
Monoacetin 11.0 14.0
Triacetin 8.6 —
Tributyrin — 17.0
Triolein 0 -
Di-»n-butyrin 0 —
Methyl laurate 0 3.5
Olive oil 0 0
Antibiotic T-2636A 6.0 0

Activities were determined by the titration method.

iz EHER R U CROR B AT B A7 A A SOkt B /e
BACTHEBE LTRSS o el L72. %
DAER, B EN0T5458E D BEFE I DY A A BURG I B

(Pellicularia filamentosa {. sp. sasakii) B A
RMThHbZrEHVWHL, ZDEAIRIIHLA
T validamycin & &4HF 72, FAZ F DL DOFIHID
FEWEA: PE & R E D S ARTFEICHL ) MA 72, K
W TARYE O T35 T 1AL A BERF 7RI 5L Y #1460
b RBEEIC BT B R THAIS ) oA pERT |,
AR EME, A RCEFEDLENERTY, AR
M2 ARIRT 5 H B0 CRBE TARRE R O A 972, fks
F L CRTBRER O EEEREEOE R 2
B &, 60 b FEEERE (BLAEi3120 b > FEEERY) (2
T B 5B & O A0 4A4I 8 1 ng (validamycin
Ar L)/ D pERTH - 724 DH25mg/ml (1975
M) F ThLE S IR AR S 5 2 & ATk
7z, BYE LS. hygroscopicus subsp. limoneus nov.
var. (Table 8) 2k » THREE N, % DfbEHEE
137 3/ EHEA (Fig. 11) THh -7,

K O R E IR P X # A T
&3 (MIC T2 X ORBRE & Fv T4 >100ue/md),
BB REH: (dendroid-test method) (Plate 1)
FHAVWSLZ LIk 5T (Table 9) OfkERLH
LT ENTEIZ, B, wodemfiiEsks LT
13 Pellicularia filamentosa f. sp. sasakii % ®BEH

Streptomyces hygroscopicus subsp. limoneus JCM 4911

Morphology: Vegetative mycelia are simply branching,
Aerial mycelia are spirals, Spores are oval or cylin-
drical (1.0-1.3x1.0-1.5u4m) and their surfaces are
smooth.

Aerial mass color: Gray series

Non-chromogenic

The epithet <limoneus> is the modern Latin meaning
lemon yellow, the color of vegetative mycelium of the
strain and diffusible pigment.

{ cmH”nou )

Discovery year : 1968

H
Producing organism :
HO, OH Streglomyces hygroscapicus
HO OH var. limpneys No. T-7545
O\mo"

Fig. 11 Chemical structure of validamycin A.

Control

vatidamycin added:

Plate 1 Abnormal g. and normal growth of test org.

with validamycin.

& L THWv5 (reverse layer metnod) (Plate 2)
DERFEI N, Fio, fEFNlELRE L TR e
2 P77 —EFREEI R, BEICHw s L.
validamycin A OFIR RN BIE VF & L
TLEIHAAT (Tablel0) BAETL BARZIhDHT
PTEHTLCHNLNT 3,
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Table 9 Biological properties of validamycin A
Antimicrobial spectrum

Test organisms M. L C (ug/ml) *M. C. A, B. (ug/ml)

Rhizoctonia solani >100 0.01
Alternaria kikuchiana >100 > 100
Botrytis cinerea > 100 >100
Phytophthora infestans > 100 >100
Gram-positive, negative bacteria > 100 —

*Minimum concentration causing abnormal branching
Effective against plant diseases caused by Rhizoctonia solani,
Sheath blight of rice plants
Damping-off of vegetable scedlings
Black scurf of potato tubers
Toxicity LD 50 to mouse: > 2000 mg/kg (i. v}, > 10g/kg (p. 0.)
No phytotoxicity

Inhibition zones in reversed layer method

Plate 2 inhibition zone by reversed layer method.
Table 10 Effect of validamycins against the seath
blight of rice plants
Concentration Expanding rate* (%)
(ppm) 7d. l4d.  21d.  28d.
Untreated 0 100 100 100 100
VM-A 15 4 5 47 76
30 0 0 0.1 0.2
60 0 0 0 0
Monkit
9 4 0.1 0.3
dust**

*Expanding rate= Aver, length of lesionper stem treated
with drugs/Aver, length of lesionper stem untreated
**Containing 0.49% of iron ammonium-methane arsonic

acid

4) Maridomycin Il D3 H, & F o HERFFEE3537
40,41)
FrizFHL oo 74 FEHUEWEERET S
H TR 7YY —=> 7%l L 72, Z 0%, Rif
InfiAEwE e e 74 PO THE—RER UV

HBEORBE LSUREHC L SV HNAECHTEHAE 111

Lewcomycin Carbomycis A Cacbomyein B
Mardomyewn | COCHny COCHICHCHIYy
[EL LB | COCHy  COOMTMCHY),
] COCyMs  COCyng
w COCHy COCong
v COCyMs  COCHy
vi CoCHy €OcHy
vi COCHy  COCHH;
Fig. 12 Chemical structures of maridomycins and the

related comp.

Biosynthesis of Maridomycin

epoxidation reduction
P Carbomycin A — )
—= Carbomycin B — e Maridomycin II

Leucomycin A 3

reduction gpoxidation

Fig. 13 Biosynthesis of maridomycin.

WU % £572 20 WERET H - 72, APUEWHE IS mar-
idomycin & a5 & S NAEEWIX S hygroscopicus
No.B-5050 & Br¥ #172. Z DHi#kIZ maridomycin #
YAz leucomycin £, carbomycin D L ZF L
S5#LL o~ ra 4 FERAEWEYEELT, <
7a o4 FEOATLI0MELL EAEKT 522 LML
&7 - 72 (Fig. 12). Z#L5 O 5 maridomycin
[T & % K Ry EFEFEBE S &, FLEE95% LU Lol
GhE VR  BET A BT K 3 e, £ 2 TRk
|2 maridomycin £, leucomycin #, carbomycin
Hornenotaiktitger LT (Fig. 13) o
&9 R A7, W2 maridomycin III @ & % %5
RO HERBRREZ Y5 5.2 S, hygroscopicus No.B -
5050 FEARIC RITT 7 2 /BB L BB
W, T BEARRNT AT X BRAT L/
BElbo 42>, £V, 2F+=>, KE
), N AVA =S, @7 S S n-BEEL Y
IRINEEET 5 2 £ 12 £ - T maridomycin III % 7>
X LT0—80% EMFERET 5 Z &b o7z,
(Table 11) I A HUEH L TAEKOFEEIC XIT
R AT & 2 53 220 /mé (Table 12) T
AEMORFEMET A2 8o o7z, &
SICFOBEIRT 3 /8IC L ) BB RBEL 7.
% Z T maridomycin III 2 582802 RS
b Bk % e H %z 3 5 4, Table 11, 139K
A2 T S hygroscopicus No.B-50500,31) »
MR EHEL, £OEkE B THIE (Teu,
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Table 11 Effect of various comp. on maridomycin Table 12  Effect of various amino acids on the growth
production MM agar medium was used as basal medium.
Each compound was added at the concentra- Each amino acid was sterilized separately
tion of 0.19§ at 24hr except amino acids, and added to it.

which were added at the concentration of

0.29% at initial time, Amino acid added (xg/ml)

20 50 100 250 500 1000

MDM MDM I  MDM III

Compound i +
pou (ug/ml)  (ug/ml)  /MDM (%) Alan.me e
Glycine ++ ++ ++ ++ ++
Acetate 4300 1630 38 Serine L4 o4 44 a4+ 4 +
Propionate 4250 1830 43 Cysteine "
n-Butyrate 4250 1910 4 Methionine R & RO
n-Valerate 4000 2120 53 Arginine S e 44 4 44 4
n-Caproate 3900 1560 40 Proline N
Ethyl alcohol 4350 1740 40 Histidine 4+ -+ ++ A+ A+
n-Propyl alcohol 4250 1620 38 Glutamate b4 4 44 44 44 44
n-Butyl alcohol 4150 1580 38 Aspartate b4 44 44 4+ 44 4
n-Amyl alcohol 4000 1600 40 Lvsine Y4 44+ 44 44+ 44 o4+
Propionamide 4350 1960 45 Homoserine T
Succinate 4600 2070 0 Threonine e
a-Ketoglutarate 4280 1630 38 a-ketobutyrate  ++ ++ +4+ ++ ++ +
Citrate 4300 1720 40 a-Amino-n—
Glutamate 4450 1780 40 butyrate LR A = =
Glycine 4380 1660 38 Valine _ _ _ _ _ _
Arginine 4450 1780 40 Leucine 4+ 44 4+ 4+ o+ 4
Aspartate 4300 1940 45 Isoleucine B e
Lysine 4300 1720 40 Phenylalanine N
Homoserine 4000 2800 70 Tyrosine +4+ 4+ 4+ ++ +4+ 4+ 4+ ++
Threonine 4300 3010 70 Tryptophan 4+ b+ 4t 44+ 4+ 4
Methioni 22
€ 1o.nme 4600 3220 7 + 4+, abundant growth; +, good growth; £, poor growth;
Isoleucine 4450 3340 75 _ no growth
@~ Amino-n- 3750 3000 80
butyrate
a-Ketobutyrate 3680 2940 80
Leucine 4400 13204 30 Table 13 Effect of Va.r‘iOL.JS. a}minO acids on reversal of
None 4500 1800 10 the g.rowth inhibition caused by 200 ug/ml
of valine
@ Increase of MDM I and MDM II was observed. Each amino acid was added to MM agar
medium containing 200 zg/ml of valine.
Val, Met % &) 7 3 JBEORMZ L TREX Y Amino acid Amino acid
- i} Growth ) Growth
72 & Z % Table 14} 1* Fig. 141275 L 72 £ 512 mar- (200 ug/ml) (200 xg/ml)
idomycin LI % Rz 58S, @V AliCgeE  Alanine - Homoserine +
= U bR 3B R E LT B 5 LRy, e B [hreonine C
. . erine — a-Ketobutyrate
> 2 iz .
L2 L, ﬁmar1domycm I DT EIZ DS EH Custeine - o Amino.n- .
T ChTRSL»LHIEE 572, Methionine + butyrate
Arginine — Leucine -
5) HIEEESUEME Ansamitocin B & F 0 HE Pr.ol.ine — Isoleucine + +
JLRFF436,92,43,45,46,47,48,49,51,62,54.15:7 61) Histidine o Phenylalanine o
. B s B ) Glutamate — Tyrosine —
KICHT L WHIIESEU W OBR £ ik A 5K Aspartate _ Tryptophan —
LI A TORKEIERET 258, TOHETOR Lysine — None —

Hicht-» CTEFEPh O L LB L WG RE ++, abundant growth; +, good growth; —, no growth.
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Table 14  Maridomycin lll productivity of valine resis-
tants (V)
Strain Maridomycin Maridomycin III  MDM III/MDM
(pg/ml) (ug/ml) (%)
V9 4200 3000 71
V-18 4400 3050 69
V-125 4350 3000 66
V-178 4550 3100 68
V201 4500 3000 63
V226 4700 3330 71
V 265 4600 3200 70
V355 4500 3000 67
V-410 4400 3020 69
AV 4700 3525 75
HA 4500 1800 40

1 - V¥1: maridomycin | - ¥I

fed out by using complex medium
A : Marfidomycin proguced by strain HA

B : Myridomycin pruduced by strain AY

Fermentation was carr

(Miyagawa et al., 1979).

Fig. 14 Chromatogrms of maridomycin production by
strain HA (MDM high prod.) and AV (MDM il
high prod.).

SHEEL T, FNLDIUMEWIEI E TR L 25,

MR B2 RS 98 - BROAICZ S DRHIR
FEE AR TWE AR L 72, FoApERIIR, I
DT TSR L) 77 LRI REES
AR HAWE* JiB L, BEFL T %41 nocar-
dicin A TH 3 Z & b - 72106 X, KEHRHEK
H11Z nocardomycolic acid # A9 % & DIEH I R
il nocardicin A % BREUEE R 72 F 5 Z DFE B
% Nocardia sp. |2J&3 5 EHEE L 7239, HIZARH R
DEPES BB IEFIC N2 & b EOWE
F o HEFEE | T maytansinoid O3 L W IFUEBE S
HEWETH B Z &S L I Ansamitocins (Ansa-
group DILFERGE AT L, AADHEELTTHY
HMTHhd) Lt E sz (Fig. 15). maytansine i3
BAGETREMY & O rBES U TR Y, AR
T3P 7% <, BOREACH BEY T # 5 ansamitocins (3
Hpiwm b LU EEIIGTE%E:55 28T, 1k
IR LB S A S BV EEBRIC L) B,

TNEEMEDORE & § 2 &F 2 DRI ITh sz, 1E
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Producer Nocardia sp. No.C-15003 (N-1}

Chemical Structure :

r _cHzCHa
P3 o=C C"*cn,

. -CH,-CH=CH
P-4 0C-CH; cu\c";

—_—
Maytansino) Propionate
P-2 O‘CI'CH,CH;

{ Higashide et al. : Nature 270, No.5639, 7121, 1971)

Fig. 15 Chemical structures of ansamitocins.

MTP D& F— IV IZRERRER20L & iEA
%ﬂsﬁﬁ;&*wuea&% (10°CFU/mg)
25C, 5% 7‘l:(iIOG}f‘FFH
SCDLP #Z#1 3 mﬁlt:f‘FFﬁ;K 1083550

35°C, T2RIEEENERE FHE
Fig. 16 MTP method for bactericidal activity

FHBERE, A ETICRET 20%E0 & 138 L Wi e
5Lzt REE, DU MRS S EARY e BT E A
B K2 = 72 ) TLAR O FFEAR D& BF 713 1k
St B, HEEOSEFNIIE, HHE L 8
11 Actinosynnema sp. &ty S 7249,

6) FPIEHR O G BE 9 2 fff Fgoe.61,63.64.6567.72)
BE N FRIOM TR (in vitro) 1220 TR
fe ¥ % Kb B JiHid" Rideal, S & Walker, J. T.
Az k- T3FI N (1903) 2%, FokmdiE
FEHERIE LS D TSR Rk R PR 5 e i
LENTE L DWAER T 2ER»A LI -
7z, —H, BEMBHOMNEE (in vitro) 12D
TIIARBEREIZ DWW TR S LN H - 7205,
HHEDEMES, SA%FOILE, BEMDO MR
IZDWTIT L A EEB T MERE DL &
LHEDL LT TH - 72, Frdvgli, BREDKEDT
BWRMIZLES &4 b LRI HEIEREDATFD
FHEL-TEL, ZNLDEHEPLNGL4THE %
wAR$ % 72, microtiterplate, 77 A F v 73
$t, EEESEAHHT L2 L2 L - T (Fig. 16, 17)
WRLZMTP#& Y2V Z LI L D ATEC 4 1H
HE»Z ) wiRTE 722, M, ZHonhdhedhiz242
BRI % v T 2 OB INHEHIC DOV TR
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HERE (10m2) (CRERE SmBiEA

|
v

HERWH2008%E (10°CFU/mE)
25°C, 158 ~24K5E1ER
!
SCDLP 129, 5me(CfE %500 ul 548
Spiral plater (24& Y
SCDLP plate EIZR& 500 35T 3
!
35°C, 24~48RFrEISE
!
Spiral system (Z& Y £EE¥BIE

Fig. 17 Simple method with counting of bacteria

Proteus
8 585
[ o
Q00 ©O0 000
0 o000 000 FPe 4
0 38 2 S
T_ ° °°°. Corynebacterium
: k53
iy E. col
= 1} g
',E, oco 88 88:0& hd
> o o o
g o0 o L] L]
b3 Py o
O Staphylococcus

TRy g 4 L ) SR VRN S S w—
B0I0160 8 4 20 6A03016080 4 20 640320160 80 40 20
HMEAT Gpm) 25T, 108
AL~ AFAI=D L (BAC) £2BN~%2 > na%—) (CHG)
ORE (RBKD) & MIC (325--Lbiiiach) OHEMAGR

Fig. 18 Interrelations between bactericidal and

bacterio-static activities with MTP and MIC
method,

J1 & MIC MR eE #4717~ 72 (Fig. 18).
F 72, REWHAICHT oHfEE JEPUHE) DA
PSS L U2 0FEEHY B2 DORB & B
FrL, BRENHEREIHIZ 77 28 EE O A2 15
M ), ZDI3EAEDEFREEM TR L B
MAEFHRRLBMBE THY, FRLHEBMHT LAY
FR20% T8 /=L EBRAICE D ZNLDEE T
EEARMK 72 (Table 15).

7) Validamycin producer 2B % fjf gp7e79.808182)

validamycin {3 4 #8HPROEFE, TEHCXT LR
ROCEH T ABMERIE L THAREIES?) T, 7
PT OFRERIBIC L C v s B L R EED
Z o HEIC

DL GEEHE L THAZ TS

RUXFRFHBFHHS  Vol. 88

Table 15  Bactericidal activity to tolerant strains in
dilute alkaline and ethanol solution
CRRIE g/l i)
i QACs CHG ADG
et ] 1 10 1 10 ] 10

A. faccalis 572 p w 1000 600 10000 10000 3000 1000

n 100 50 500 50 500 100

e 200 500 5000 300 2000 500

L ow >50000  >30000  >30000 >50000  >30000  >30000

n 500 100 500 10 > 3000 1000

c 5000 10 5000 500 500 500
DB UEMH w K n 001 %A Y Db e 0% 8 2 —a)

QACs . Hafb~o o= ADG T ExaA X7 2oFn7)
CHG: Z7nasfgrai~xs >

B4 L 058 & I L0 K42 TS L 72, validamycin 4
WG 3 B AF e i E iR e ftia & D AT L 72
JCMA4911% Riva 7z, —REAUIZ Streplomyces BN
AR RIEFEE % BT 5 2 TS T
7275, validamycin B IZ Z 46 B D FEFR
R 2D TAHRYE % - Tz L7z & 25 n-hex-
anol & [ExE & L7z, (K, HHT L2 — L OHME
Yt Fl O —ERI3 50 5 LT 729Y, Fkx 13 »-hexanol
DFEEAEH ORI DWW TF~2, T validamycin
DHEABITTE % § 5.4 JCM4911 SR B A FHE L
T, %+ 6  validamycin JE4E RO H BED % &
L2 ZAZOWND IR GT-32 M 54 ) o
Wi ) hx T2 & THMOENG N —ATH D
WL 72, —H, REEMICLVAERT BT
L REMETE I SE B L EIE M 2 T W & 8 - e
L T nocardamine TH 2 Z & #W oo L7z, 3L
1, 23/ — 26K EEEOH# B L F validamycin A
D REEND 1 & D TH % Validoxylsmine A # B
EME L LT ##Lic UDP-glucose % Bofs X4 5 B
Z* (transglacorideu) DFEH 24T » T\ b, —fIC
BRI AR S wm%t%zbnfwt#,ﬁ$
WARE 2 B o TRERBLTL L FEHY
FRFEZ T h -7z, Ly L, validamycin 4K
WRUZFDORREMKRII» L VERL B ZDOREKR 8
KU 7228, ZFapmdp Cibe &5 237 R e
WO RETH 5B,
L2 #

FLUIHFFEALE D RE S 7 B TH T L 20 TH

ATORERDIZEAEDIRETOMETH 72, %

ZTEWZ LR MbIC b - 72 4 D Enramysin
— R, Validamycin— 4 & BURR R 51,
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Sedecamycin—KMRHFRIEF T O 3 HIFBA T LIRS
MO b N ARz > T3, 72, AEICLAE
b KA - 7245, Bge s L T L DplicR %
iR o kLT, Rufomycin, Maridomycin,
Ansamitocin M OFTE A Wl 2 8 O % DB E O
RAEERT ZEDWHKRIZDOTENSLDOREE F L7,

#t B

B LA CORFFERCR & L TR ED ) H1/7L o
D Z KT o T, HEO ) bR LT AY
BIFERENS, AR s, RERHHEY: (KFERE ToH
AEWEICRT A b, B, WIfREZ X)) o, r=x7T
D2 H ADHEEN, ISOXRLEEN T TIoRBERI L
512 B ORE R S TREE, ILRERFEE &R
FEEED AN N EED S A T 2 KRBT
i, BFFREATIC OV TldFE R TR 72 5CHT g 1 3Rk
St L UBESHITLOES LIS L EIFARETH D
9.

X 7

B —, SRRITHE, (LARGL—, MIBEE, WS,

WEINER, 2 &, G | REHREICET 2958,

PEFB AT R Ly LNCE S I B, 0%

FEIZ DWW, BibeE, 32, 324-330 (1958)
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