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ABSTRACT

Eighty six isolates of actinomycetes from soil
in Thailand were found to be able Lo produpe antibiotic
ou solid mediun  al room tewperature. Solid media for
obbLimizablion growth is Yeast starch agar (YSA). All of
the isolates were screened for antibiotic production in
solid wmedia Dby using Glucose peptone meat extract agar
(GPMAY . The isolate no. Z, could produce high quantity
ol antibiotic. This isclate was collected from black clay
near the river of Muang district, Chachoengsao province.
AcLinom&ches no. Z, cultured in Glucose soybean media
(GSMy, with shaking speed of 200 vrpm. at 28 ¢
produced high yield of antibiotic after 7 days of

incubation.



Actinomyces no. Z,  classified us Streptomyces

by thin layer Chromatography method of Joseph, Staneck
and Glenn D. Roberts. The cell wvall of Actinomycetes no.
“, was composed of L - diaminopimelic acid,

Antibiobtic produced by Actinomycetes no. Z,

inhibited grampositive bucleria especially Staphyvlococeus

aureus TISTR 118. Soluble organic solvent for this anti-
biotic was butanol. This antibiotic was stable abt pH. 2-8
tespecially at, pH a4y,

Purification of anbibiotic by Silica pgel thin
tayer  Chromatography revealed thul the antibiotic of Z,
showed one spol with RE value 0.50 with L5ZRH PO, pll 1.4
Antibiotic at this RO value was analyzed for molecular
sbructbure by Nuclear Magnelic Resonance (NMI. Molecular

sbructure of anbibiobic of 2, is aminoglycosides.
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1 2 3 4 b 6
Penicillin 0.00| 0.00] 0.5 0.7 0.00]| 0.40
Streptomycin 0.00( 0.0 0.00| 0.00f 0.73| 0.45
Kanamycin A. 0.00f 0.25| 0.35| 0.25| 0.00{ 0.25
Gentamicin Cl 0.00| 0.08| c.00| 0.59| 0.00| 0.28
Neomycin B 0.00} 0.00{ 0.70| 0.00} 0.0 0.69
Tetracyclin 0.00| 0.45| 0.00f 0.00fy 0.839} 0.7

1. chloroform / methanol / 25 ammonia / water (1:1432:1)
2. chloroform / methanol / 25 % ammonia 7/ (2131 2)
3. ethylaceﬁate / acetic acid /7 water (331:11)

4, acetonitrate /7 water (431)

5. ohloroform /7 ethanol / acetic acid (100:150:15)

6. 15 % KH PO , pH 4.4
2 4

o = o a ( ¢ &
TEUUIITAEAIENLFON LT Lun1TinutL AL BaT 1ATNn TanT il
«“ o ﬁ'l‘ -] v v
srvuintaraten leanTasats Tuunat JenlalaTas L sudoadnaanut tndv
{ d ¢ ' o e a ¢ ¢
15 et iud  avnaidunsacdudne 4.4 inineRonaainfudiaieed
-

[] , aa vzu .
TarnTansilannfign twrsananTousnarnifiaueanidosia z, yae
awfﬂﬁiauuuﬂnfgﬂuaansﬁudau1ﬁuwnﬁqn 39 ldanravane Twuna un

v (d ¢ ! ) ‘
1ﬂ1aTﬂ1ﬂaatﬂn QQﬂuLiuﬂu 15 o7 Tun ﬂ?ﬂﬂ£ﬁ%ﬂ1ﬂkauﬂﬂﬂ ﬁoﬁ

¥
i

i
!

|



i3

) [} |7}
uanﬁotaaﬂuaanawnaﬂ1ﬂgﬁ1uunuan1ﬂaﬂnLﬁasua z, dmTunrTnasoy
13 [
¥IRTUKUY R uaoawsﬂgﬁquuTﬂﬂTﬁaaTn1uTan11ﬂuu uanafegUn 3

vasaa a ( é “
NM7T 11358801 aafuiLaLeed Tasun TansluasAT 9w
dunisrosarsiaeifoalaluTonsal  (autobiography) waslovoslo-

Tofw  wuranTavearsvosToundv ZeulnloTasisudodin Ava. tudy
¢ d ¢ o . aa o Y  w
15 Uo7\ Bun WioY 4.4 nan11uuna11ﬂgﬁ1uunu§mTﬂut%aswa Z,

oonanReiioln  uawiwmiseosanTifiuehuinlne losda z, He

J -
AAtUBIN1TL9TQUOINLATILTE S, sureus TISTR 118 A AIUWUY

] (] [] o ° .
nA1 RF (nu 0.5 ﬂeuaﬂeWuzﬂn 3 FI0NRILNARTUKUIUDIANT

L 1 4 L 4 Qo ¢ ’ [ ) ﬂ‘
AEAT LUAINDUNITATIINIAIBITANY 7 WUIATUKUIFNITN RF 0.6 AT

AUATURUINNIL RAD I UBUHUTRNI L IR



I
|
]
1
|
!

6 |

i @ uuuuuuﬂaonwsuﬂnawwﬂﬁiauuﬁuﬁnTﬂusﬁauaﬂﬁTuﬁﬂﬁnsﬁa z,
! ecaca a ¢ éq f ’

oonand 1L oduTned§FRn Laaiuliateod lasunlansall T

Tduuuianiasaran i wNrvan

Rf value

1.0 4

o
H
) 1 1 1

—-1

Z aﬂsﬂﬁiauuﬁw§n1ﬁawn
L Jouand ludludniwa 2,
——= YT LWNUNTEYE 9

TovasloTonn

IMNITNIINAROMN  B8.2.2 Lﬁaaﬁﬂtawaﬂsﬂﬁiauuﬁ Rf 0.5 %19
r'4 o o o a ¢
tnfﬂqumeutaanﬂuLﬂsaouatnauiuunsunntsTﬁuuuﬁ (Nuclear

M o v a w ¢
Magnetic Resonance, NMR) QnsTn1¢a71¢n1ﬂna oN luNaE 1AgIBA

Aegin 4 5



o e - ¢ du o 4 B
zﬂn + Mrndad T Taiegdsesndsuiusiaini dasie z,

CH,OH
Nﬂt
HO O
HO NH, Ho NH,
OH
NH‘CH)
OH



4
unn 5

o
ﬂ}ﬂunznatﬂuauuz

- N ~ J < 4 . (-] I
NﬁMHWUUﬁuuunlnu?ﬂnunﬁvﬁﬂq T vHOwITHRgaARaEial aan
:f L~ — ee e - -~y o - 2 L N
i i L a3 and s adaaid dun'mu'fhuwnuuu Nl b agidasiiunul 3y
ad S - § ; 5 o Y o L e N
azadi LuaLauquuuwnwnuuuunsuunumnqunaq AL EARGEAGLAaN
()

.~ R N R o ey 'qd‘" N s":"' 5 w N “‘.‘.4-. .
o 86 0T dean Laztdal it Dol ad o Ta d s  Iia L adin L adndan s
T = S . = \ “ 4 - e . v 4 e a
Wil g s O u S o L e L UL dgua U RS Iy LSt aan

Y ded .. ~ ~4 N -~ - Vg~ 1 AL e s
L?anﬁunuﬁnUﬂﬂuﬁnﬂn%unﬁsuanﬁﬂﬁunﬂﬁu:dﬁﬂngﬁﬁth?auanu\uuﬂﬁn
L]

3

L

g

Y

£

- . SIS f““"d R -l ' " A . ~ — N
WNWhUijmfuunﬁmnuu 437 9 swabd 21 tattdian wazttal

Grwigdnam 2z lweda
' oo ’

L. U R S e ! N B FD Y Semes] Ya ks A .
uuLauJUuuuntu4wnuuuuﬁuuuuw AdLAULHUNY NN LaNb it 30

JWaf-

=

-4 v g =% ~ !"'!'J -
1uﬂﬁﬂuﬂﬂu1ﬁn1uﬂﬁnmnmﬂﬂnudﬂﬁuulwwnﬁm
1]

3

L S SR oT - A T ¥ i TV R P TR o
o N A UE R L vdaat aantot dnraanadod an Staphylococ-

LAY . I TR § ‘ N XV TN A P
cus aurets o TISTR 118 Stavdwadave uuuuwuwvuuﬁwaujuuﬁluu

-

Ny s . e =, 3 - 4 4 ™ vi - - - o
tudnunmﬁunu1uu1nﬂu (isiM LuuuulgutﬂuLunl T
‘s
R J ) ﬂ . T N P L AN ' K ]
SNk S ot anul nduanlugana nanrt L gas i i -
. . .y ad N X . . . g . :
Vo ad wa g a Joseph Lo Staneek wns Glean bDe Roberbys

. . 2 . 3 ." L . - g o < A‘. 4 e X
srnuwnsrunwwuxuut?.nun.u\.nujdnwunl < Ciflwnied  SLreplomveoes

-t -y - 'l -~y ~ o "' -t J“ , N . - '_. .
aiﬁnw;urﬂnxjuﬂﬁ\u:nwiun(uicwltﬂuwnnT " ¢ W ananiN

oy at at . e ¥ LW A L. | 'J' et [
lwAUHquu1uuﬂuuwwn1nuuLutunnluﬁuﬂlwnﬁnd Maet bl dad Uit ny

paved il ST e taad T autatutana il Gantii o Stuphy lococcus
aureus TISTR 114 viul Honaaau U?ﬂﬂaﬁﬂﬁﬁunﬁu331ﬁﬂ1%ﬂa§

- : ' D A . e W 1 ey R e e

ot aoaat . RY 0.5 un:luuuﬂuﬂuuﬂuusuﬁsuﬁauquniukdnuﬂmﬂ
‘ Al

. & ~d ] H - e N oM. " o~

(W L¥ia0y Nuclear wugnotlc resonunce  5@iaddnadd@nieiay

‘. 4\ L . ) - e nd - 3 B ad R ‘.l
ﬂwddaaﬁuvulw4ﬁnt§uﬁnﬂ S, owa peRtunnaTag g



| 3

adn & 5ﬂumuﬂaatﬁaﬁu?qﬂ§u51nﬁatﬁaauuawuwvﬁvtﬁﬁq

LY
B 16ANLA0NLT01A83F Cross streak plate

TN
L'l



(oo 0

._" N —

AR ZONE INHIBITION TEST

o oo a ¢
7 2 Aenam luTooa g8
L]



s o AnumrYa9L Toused LuNEaAntient aen lnt et age o1y GsM

v

- -1

U 10 nﬂsunnawsﬂﬁ%dueﬁu%mTﬁaanawnﬁoLﬁaﬂuTﬂﬂoﬁnuutatﬂasTn1nw-
L]

Tans ¥



MANLIN N.

DUMT L N9 4 D

1. Arginine - glycerol - salt medium (AQ0S).,
argdinine monchydrachloride 1.0 ﬂ;N
dlycerol 12.5 "
K HFQ 1.0 v

a &

NaCl 1.0 "

Mygs80 ,7H O Q.5 "
“ 2

Fe (50 ) ,GH G .01 ¢

] - ) S

CUSU +5H @ a.Q01 '
) 2

Zn&Q ,7H Q a,001 "
& 2

MnsSQ H Q Q,001 "
& F

agar 15,0 1

AINAY 1,000 NRRANT

AERTEAIWUTENBULI 9% IANANAR L BU AR YTY pH Lm0y

6.9 - 7.1 #1781 N. NaOH %99 1 N. HCI uﬁ?ﬁesﬁuiu (agar)
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2 Glycerol - cesein agar (GCA)

glycercol (ar starch) 10,Q H;N
casgin (Difco-vitemin-Free) 0.3 "
KNO ' 2.0 "
NaC1l 2.0 "

K_ HPOQ 2.0 ki
4

a3
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L3 r
bactoc agar {(Difcao) 15.0 "
LNR% 1,000 NARAAT

asarodanlienoutreanlunaniwlusinas Uy pH imany
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Jo Youwel - sBlarch sger (YSA)

Yeast extract 2.0 NN
zoluble starch 10,0 N
adar 18,0 L
I 1,000  NRAAAT

REREAI B TEROUTN IR I A WANAL L RUINA%  UTY PH LMANY

7.3 o178 1 N. NaQH w78 1 N. HCI uﬁv%qa&uiu Cagar) naauiu
[V " 3 | T a 1 n.f:u l.rb‘a o ‘|

Twasang ol dnranTowin Tz, Todrgunotearmauta 15  Uounma
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4, Glucose pepbtone meabt extraact sger (GPMAJ
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mest extrect | B.0 "
peptone 5.0 " ?
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agar 15;& " | “
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]
!
1
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5, Nutrient sgar (NA)

buel sxtract 2.0
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adar 16,0
2 o

BIEU 1,000
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G Glucose soybean medium (GSEM)
glucose 2,0
ecy bean power 2,0
(NH 3} _ S50 0.3
% a L3
X HPQ 0,005
2 -~ .
NaCl . Q.4
MJguQ 7TH O 0,08
“ F
CaCOa Q.5
4 d
PIANAW 1,000

asaEanlTENo TN Ien IMHANALluEINa%  Udu BH imMANL
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o

bagto - peptone 10,0 nyy

beef sxtract 8.0 "
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g, Brain heart infusion agaer (BHI)
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H O 1 ;T
3
] [ '] » ; » 8 ﬁ.
ABRIEAIVUTENDURILAINNTOY umuﬁwuwaﬂaﬂuuaue

" ‘e o a o “
PrINHNGL 18 ﬂauﬂmawﬂ7ﬁou1 1% %n ﬂTU’FH aﬂﬂﬁﬂkﬁu 7.4 £+ Q,2

a1v1u BAL broth 719 ABLOE0%



(V) <
LANEITRINAN

w 4 { [ # 4 -
1. 8796 Taaweng. 2525. d1998RULTATINWRATAE Streptomuces sp.Cu

- LY { { - s
279 anautmlie Lnding. NTILIW nawigud gy in, 3ﬂwaqn1munw1nnwau.
2’ Aharonowtz, y. and A. L. Denain.1977. Influcnce of
norganic phosphate and organic buffers on cephalospor in

production by streptpmyces clavuligerus. Arch. Microbiol.

3. Aharonowtz, Y. and A.L. Demain. 1977. Nitrogen nutrition and
regulation of cephalosporin production in Streptomyces clavuli-

gerus. Can. J. microbiol. 25:81-87

4. Arai, T.3K. Takahashi; J. Ishiguros; and K.Yazywa. 1980.
increased production of saframycin A and isolation of saframybins.

J. Antibiotics. 18:201-204

5. Arima, K.; H. Imanaka; M.kousaka; A. fukudas; and G.
tamyra. 1965. Studies on pyrrolnitrin, a new antibiotic I.

Isolation and properties of pyrrolnitrin. J.Antibiotics.33:201-204.

6. Audhya, T. K. and D. W. Russel. 1975. Enniantin production
by Fusarium sambucinum primary , secondary and unitary

net.aboliso J. Gen. microbiol. 86:327-332

7. Bandyopadhyay, S. K. and S. K. Majumdar. 1974. Regulation
of the formation of alkaline phosphatase during neonmycin

biosynthesis. Antimicrob. Agents Chemolher. 5:431-434

8. Barbacid. M. and D. Vasquez. 1974. 3H-anisomtcin binding to

eukaryotic ribosomes. J. Mol. Biol. 84:808-623.




9. Brookes, R. 1969. Dissolved oxygen contron. Process
Bioghem. 4:27-34.
10. Buchanan, R. E. and N. E. Gibbons. 1974. Bergey’s

Manual of Determinative _Bacteriology. 8th ed. Baltimore: The

¥illiams and Wilkins Conpany.
11. Bu’Lock, J. D. 1961 Intermediary nmetabolism and

antibiotic synthesis. Adv. Appl. Microbiol. 3:293-342.

12. Bu’Lock, J. D.; D. Hamilton; M. A. Hulmes; A.J.Powell; H. M.
Smalley; D. Sheoherd; and G. N. Smith.1975. Metabolic
development and secondary biosynthesis in Penicilliwn uritieac

Can. J. Microbiol. 11:765-778

13. Cella, R. and L. C. Vining. 1975. Resistance of
streptomycin by & producting strain of Streptomyces griseus.

Can. J.Microbiol.21:463-471

14. Chatterjee, S. and L. C. vining. 1983. Nutritional
requiremont for chloramphenicol bilosynthesis in Strep towmyces

venezuelae. Can. J. Microbiol. 29:247-253.

15. Cross, T. and M. Goodfellow. taxonony and class- ification
of the actinomycetes.in Sykes, C. and F. A. Skiner. 1973

Actinomycetales: Characteristics and Practical Importance.

London : Acadenmic Press.
16. Cunmins, C. S. 1958. Studies on the cell-wall com position

and taxonomy of Actinomy cetales and related groups.J. Gen.

Microbiol.18:174-189.
17. Davay, V. F. and M. J. Johnson. 1953 Penicillin

productionin corn steep media with continuous carbohydrate

addition.Appl. Microbiol. 1:208-211.




18. Davis, G. H. G. 1959 The classification of certain

filamentousbacteria with respect to their chemical composition.

J. Gen. Microbiol. 21:612-621.

19.Davis, B.;R. Dulbacco; Esien ; H.Gensberg; and ¥W. Wood. 1973.
Microbiology. 3rd ed. Maryland : Harper and Row Publishing.

20. Drew, S. W. and A. L. Demain. 1975. Production of
cephalosporin C by single and double sullfur auxotrophic nmutants

of Cephalosparium acremonium. Antimicrob.Agents Chmother. 8:5-10.

21. Drew, S. w. and A. L. Demain. 1977. Effect of primary

petubolites on secondary webtwbolism. Ann. Rev. Microbiol. 31:

342-356.
22. Dulaney. E. L. 1948. Observations on Streptomyces griscus.

II. Nitrogen sources for growth and streptomycin production.

J. Bacteriol. 56:305-313

23. Furukawa, H.3;H. Matsuo; T.Deguchis A. Shiga; and H.
Sapejinma. 1968. Growth-promoting factors for Lactobacillus
bifidus ver. pennsylvanicus produces by the aminocarbonyl

reacbion ofL-lysine and D-glucose. Agr. Biol. Chem. 32:617-823.

24. @Oullo, M. and E. Katz. 1972. Regulation of secondary
wetabolite biosynthesis : Catabolite Repression of phenxazinone

synthase and actinomycin foration by glucose J. bacteriol.108

(2):659-687.
25. Ghonaim, S. A.: A. M. Khalil ; A. A. Abou-zeid; and A.
Eldowany. 1980. Factor affecting fermentative production of

magnanycin by Streptomyces halstedii. Agric. Wastes.




26. Goree.E.Z.and L.E. day. 1972. Efiect of exogenous

penicillin on pinicillin biosynthesis. Antimicrob. Agents

Chemother. 1:315-322.

27. Gottlieb, B. 1978. The production and role antibiotics in

soil. J. Antibiotics. 29:987-1000.

28. Haavik, H. I. 1974, sStudies on the formation of
bacitracinby Bacillus licheriformis; Effect of glucose. J. Gen.
Microbiol.81:383-390.

29.  Hadgkiss, W. 1965. Variation in spore morphology in

a Streptomyces. J. gen Microbiol. 41:19,

30. Hall, M. J. and C. H. Hassall. 1970. Production of

monamycins , novel depsipeptide antibiotics. Appl. Microbiol.

19:109-112.

31. Halvorson, H. 0.3 R. Mansen; and Campbell (ed.). 1972.

Sporulation antibiotic of Bacillue spp., Spore V. Am.Society for

microbiology. Washington, D.C.: AmericanSocicty forMicrobiology
32. Hapwood, D. A. 1973. Extrachromosonally determine

unlibioticproduction. Ann.Rev. Microbiol., 23:373-392

33. Hurley, L. H. and D. Bialek. 1974. Regulation of antibiotic
production : Catabolite inhibition and the dualistic of glucose

on indolmycin production. J. Antlbiotics. 27:49-55.

34. Hynes, M. J. 1974. Effect of anmonium, L-glutamate and

Lglutamine on nitrogen catabolism in Aspergillus nidulans.

J.Bacteriol. 120:1116-1123.
35. Isono, K.; K. Asahi; and Suzuki. 1969. Studies of
polymyxins, antifungal antibiotic. XIII. The structure of

polypmyxins. J.Am. Chem. Soc. 91:7490-7500.




36. Twai, Y. wand S. Onura. 1982. Culture condition for

screeningof new antibiotics. J.Antibiotics. 35:123-141.

37. Jones, A. and D. W. S. Westlake. 1974. Regulation of
chloranphencol synthesis in Streptomyces sp. 3022a. Properties of
arylanine synthetase,an ensyme involved in antibicticbiosynthesis.

Can. J. Microbiol. 20:1599-1611.

38. Kanoksilapalham, W. 1981. Studies on Antibiotic Production

by Streptomyces and espcially a Streptoverticillium Species.

Bangkok: M.S. Thesis , Mahidol University.
39.Ketz, E.;M. VWise; and H. Weissbash. 1965. Actinomycin
biosynthesis: Differential effect of chloramnphenicol on peotein

and peptide antibiotic synthesis. J. Biol. Chem. 240:3071-3078.

40. Kenel, Y. M. and A. L. Demain. 1978. Effect of carbon
sources on B-lactam antibiotic formation by Cephalasporiunm
acrcmoniun. Exp.Mycol. 2:234-238.

41. Khoklov, A. S. and I. I. Tovavova. Autoregulator from
Streptomyces griseus. in Luckner,M. and K. Schreiber (ed.)1879.

Regulation of Secondary product and Plant Hormone Metabolism.

New York:Pergamon Press.

42. Kominek, L. A. 1972. Biosyalhesis of novobiocin by

Streptomyces nivcus. Antimicrob. Agents Chemother. 1:123-134,

43. . 1975. Syclcheximide production by Streptomyces griscus:
Alleviation of end-product inhibition by dialysis - extraction
fermentation . Antinicrob. Agents Chemother. 7:881-863.

44. Korzybski, T.;z. Kowszyk-Gindifer; and W.Kurylowicz. 1987.

Antibioties : Origin, Nature and Properties. Toronto :PWN-

polish Scientific Publishers.



45. Krasil’Nikor, N. A. 1960. Taxonomic principle in the
Actinonycetales. J.Bacteriol. 79:85-74

46. Kutzner, H. J. and S. A. Waksman. 1972. Simple working
keyfor the classification and identification of named taxa

included in the ISP. Int.J. Syst.Bacteriol. 22:139,

47. Laskin, A. I. and E. A. Lechevalier. 1973. Handbook of

Microbiology, Vol. III; Microbial products. Ohio; CRC Press, Inc.

48. Liu, Chao-Min; L. E. Mcdaniel; and C. P. Schaffner. 1975.

Factor affecting the production of candicidin. Anti-Microb.

Agents Chemother. 7:196-202.

49. Malik, V. S. and L. C. Vining. 1972. Effect of
chlorupphenicol on its biosynthesis by Streptonyces species

3022a. Can. J. Microbiol.18:137-143.

50. Martin, J. F. 1977. Control of antibiotic synthesis by

phosphate. Adv. Biochem. Eng. 6:105-127.

51. Martin, J. F. and A. L. Demain. 1980. Control of antibiotic

biosynthesis. Microbiol. Reviews. 44(2):230-251.

52. Martin, J. F.3 P. Liras; and A. L. Damain. 1978. ATP and
adenylate enerhy change during phosphate- wmediated controlof

antibiotic synthesis. Biochem. Biophys. Res. Conmun.83:822-828.

53. Masurekar, P. and A. L. Demain. 1972. Lysine control

of Penicillin biosynthesis. Can. J. Microbiol0d. 18:1045-1048.

54. Matelova, V.3;A. Brecka; and J. Matouskova. 1972. New method
of intermitlent feeding 1n  penicillin biosynthesis.Appl.

Microbiol. 23:669-670.



55. Meers, J. L.3;D. W. Tempest; and C. M. Brown. 1971.Glutamine
(amide): 2-oxo-glutarate amino transferaseoxidoreductase (MADP);
an enzyme involved in the synthesisof glutamate by some bacteria.

J. Gen. Microbiol.64:187-194.

56. Miller,A.L. and J. F. Walker. 1969. Enzymatic phosphorylation
of streptomycin by extract of streptomycin - producing strains

of Streptomyces. J. BacLeriol. 09:401-405.

57 ___ .1970. Accumulation of streplLomycin-phosphate incultures
of streptomyein producers grown on u high-phosphate mediun. J.
Bucloercinl., 104:8-12.

58. Miyairi, N.; T. Miyosshis H. Aoki; M. Kohsaka; H. Ikushinaj

K. Kungilas; H. Sunkais and H.Inanaka. 1970. Studies on thiopeptin

antibiotics. J.Anlibiotics. 23:113-119.

59. Miyoshi. T.; N. Miyairi; H. Aoki; M. Kohsaka; H. Sakai; and
l. imunaba. 1972. Bicyclomycin, a new antibiotic. 1. Taxononmy,

isolation and characterization. J.Anlibiotics. 25: 560-575.

60. Miyoshi, T.3;M. Isoki; T. Konomi; and H. Imanaka. 1980.
Biosynthesis of biocyclomycin. I. Appearance of aerialmycelia

negative strains (am). J. Antibiobtics. 33:480-487.

61.Muth, W. L. and C. H. Nash. 1975. Biosynthesis of mycophenolic
acid:Purification and characterization of S-adenosyl-L-methionine

denethynycophenolic acid O-methyltmans-ferase. Antimicrob.

Agents. Chemother. 8:321-327.

62. Nara, T.;T. Komuro; M. Misawa; and Kinoshita. 1966.formation
of psicose from glucose in atuoclaved and uniolated fermentation

media. Agri. Biol. Chem. 30:1129-1132.




63. Nimi, 0.3 G. Ito; S. Sueda; and R. Nowi. 1971.
Phosphorylation of streptomycin at C_-OH of streolidine moiety by

an intracellularenzyme of Streptomyces gridcus. Agri. Biol. Chen.

35:848-855.
64. Nishikiord, T.; L\R. Masuma; K. Oiwa; K. Katahiri; J.Awayas
Y. Twais und S. Ouwura. 1978. Aurantinin, a new antibiotic of

bacterial origin. J. Anbtibiotics0. 31:525-532.

65.Nononura, H. and Y. Ohara. 1969. DIsuribution of actinomycetes
in soil. V1. A cullure mebhod effective for both preferential
isolablion und onumeration of Microbiospora and Streptosporangium

strains in soil. J. Fermenl. Technol. 47:463-469.

66. Ogata. K. H. Osawa. and Y. Tani. 1977. Production of an

antibiotic by Streptomyces sp. a-60. J. Hement. Technol.

55(3):285~-289.
67. Ohno. H.: M. Yoshida. Y. Takahashi. ands. Omura. 1980.
Luprovement of the productivity of elasnin, a specific elastase

inhibitor, by StLreptonyces noboritoensis KM-2753.J. Antibctics.

33:474-479

66. Okube,M.38. Azunas; I. Kojiwma; K. Kounos; R. okanotos Y.
Fukagawa; and T. Lshikuba. 1982. Stubies on the 0A-6129group of
antibiotics, new carbaphenem couwpounds. I. Taxonony,isolation

and physical properties. J. Antbiotics. 35:1019-1263.

69. Okami,; T. Okasakes;T.Kitahara; and H. Upezawa. 1976.Studies
on marine microorganisms: A new antibiotic, aplasmomycin,
produced by a streptomycetes isolated from shallow sea nud.

J. Antibiotics. 29:1019-1025.




70. Omoto, S.; T. Shomura; H. Suzuki; and S. Inouye. 1979.
Studies on Actinomycetales producing antibiotics only on agar
culture. II. Isolation, structure and biological properties of

N~carbamnoyl-D-glucosamine (substance SF-1993). J. Antibiotics.

33:436-441.

71. Owen, S. P. and M. J. Johnson. 1955. The effect
oftenperature changes on the production of penicillin

by Penicillium chrysogenum W49-133. Appl. Microbiol. 3:375-379.

72. Parenli, F. and C. Coronelli. 1979. Numbers of the genus

Actionplanes and their antibiotics. Ann. Rev. Microbiol. 33:389-

411.

73. Paulus, L. and K. Reczynska-Pojanowska. 1968. On the
inhibition pechanisws of  viomycin synthesis by inorganic

phosphate. Acta Biochem.Pol. 15(4):355-367.

74. Puulus,K. Polymyxins. in Gottlieb, D. and P. D. Show (ed.).

1967. AnLibiotic vol. 1I. New YorksSpringer-Verlag,Inc.

75. Perlwan, D. and E. O”Bricen. 1954. Microbiological productioa

of methylmycin and related antibiotics.Antibiotics Chmother. 4:894.

76. Prival, M. J.:J. E. Brenchley; and B. Magasonik. 1973.
Glutamine synthetase and the regulation of histidase formation

in Klchsiella acrogemes. J. Biol. Chem. 248:4384-4344.

77. Rake, G. and R. Donovick. 1946. Studies on the nutritional
requriements of Streptomyces griscus for " the formation

of streptomycin.J. Bacteriol. 52:223-228.

78. Resnick¢ A. D. and Megasanik. 1978. L-Asparaginse of
Klebsiellanerogenes :  Activation of its biosynthesis by

glutunine synthetase.J. biol. Chem. 251:2722-2728.




79. Salpi,A.3H. Opawas and Y. Satomura. 1976. Regulation of N-
secebylkananyein anidohydrolase in the idiophase in kanamycin.

Agr. Biol. Chen. 40:191-196.

60. 8Bhirling, E.B. and D. Gottlieb. 1866, Methods for charac-

Lerizabion of Streptowyces speclea. Inb. J. Syst. Bucteriol,

16(3):313-340.

B1. showura,T.;J. Yoshlda; S.Awano; M. Kojima; and T. Niido. 1979
Studies on Actinomycetales producing antibiotics only on agar
culture.I.  sceening, taxonony and morphology-productivity

relationshipof  Streptomyces  halsyedii strain  SF-1993. J.

Antibiotics. 32:427-435.
82. Slater,E.C. 1973. The mechanism of action of the respiratory

inhibitor, actinomycin. Biochem. Biophys. Acta. 301:129-154

83. Smith, R.L.; H.R. Bungay; and R.C. Pitterger. 1962. Growth-

biosynthesis relationship in erythomycin fermentation. Appl.

Microbiol.010;293-296.
84. Soltero, F.V. and M.J. Johnson. 1953.Effectt  of
theCarbohydrate nutritionon penicillin production by Penicillin

chrysogenum Q-176 Appl. Microbiol. 1:52-57.

85. Sparatt, B.G. and J.L. Strominger. 1976. Identification of
the major penicillin- binding protein of Escherichia coli as

D-alanine carboxypeptidase IA. J. Bacteriol. 127:660- 663.

86. Stevens, C.M.; E.P. Abraham, F. Huang; and C.T. Sib. 1962,
Incorporation of molecule oxygen at C- 17 of cephalosporin

C during its biosynthesis. Perspect. Biol. Med. 5 : 432,




87. Suhara. Y.; H. B. Haruyanma; Y. Kotoh; Y., Miyasaka; K.
Yokose; M. Shirai; K. Takanos P. Quitb; and P. Lanz. 1975. A new
antibiotic fumaramidmyoin. II. Isolation, structure and

synthesis. J. Antibiotics. 28:648-655.

88. Umezawa, H. 1967. Index of Antibictics from Actinomycetes,

vVol. 1. Tokyo: University of Tokyo Press.

89. . 1978. Index of Antlbiotics from Actinomycetes. Vol. II.

Tokyos Japan Scientiflc Socioties Press.

90. Vining. L. C. 1979. Antibiotic tolerance in producer

organisns. Adv. Appl. Microbiol. 25:147-148.

91. Wakgman,S. A. 1959. The Acbinomycetes, Vol. I: Nature,

Occurrcnce and Activlties. Ealliwmore: The Williams and Wilkins

Company.
92. Wakswan, S. A. und Henrici. Streptomycetaceae. in Buchanan,

R. E. and N. E. Gibbons. 1974. Pergey"s Manual of Determinative

Bucleroiology. BLh ed. Baltimorc: The Williuns und Wilkins Company.
93. Walker, J. B. 1974. Biosynthesis of wmonoguanidinated
inositol moiety of bluensomycin, a possible evolutionary

precurscr of streptomyciycin. J. Biol. Chem. 249:2397-2404.

94. Weinberg, E. D. 1970. Biosynthesis of secondary metabolites:

Role of trace metals. Adv. Microbiol. Physiol. 4:1-44,

95. . 1973. Secondary metabolismn: Control by temperature

and inorganic phosphate. Dev. Ind. Microbiol. 15:70-81.

96. Weinstein, M. J.; Q. M. Luedenann; E. M.Oden; and G. H.
Wagman. 1964. Gentamicin, a new broad-spectrum antibiotic

complex. Antimicrob. Agcents Chemother. 1863:1-7.




97. . 1965. Everninomicin, anew antibiotic complex fronm

Mierowmonospora carbcnacea. Antimicrob. Agents Chemother. 1964:24-32

98. . 1968. Halomicin, a new Nicromcnospora produced

ant.ibiotic. AnLimicrob. Agents Chemother. 1967:435-441.

99. Weinstein, M. J.; C. H. Wagmans J. A. Marquez; R. T. Testa;
E. Odens and J. A. Naitz. 1969. Megalonicin , a new pacrolide

antibiotic complex produced by Micromonospora. J. Antibiotics.

22:253-258.
100. Whitney, J.G.3;D.R. Brannon; J.A. Mabe; and K. J. Wickner.
1972. Incorporalion of labeled precursors into A 160886. B, a

novel B-lactam antibiotic produced by Streptomyces clavuligerus.

AnLimicrob. Agenls Chamother. 1:247-251.

101. Yumaguchi, T, 1965. Compurison of the cell- wall

conposilion of wmorphologically distinct actinomycetes.

J._

Bacteriol. 89(2):445-453.





