952, 820 3

Col or Cbservations[err]: S.
aureofaC|ens AP6 Cbrnsteep Agar

TCotonT €5

Mass Growth . T- 135 Li ght spi ce browyw T-X40 -

Luggage tan

O ang gk’ Mapl e T-143 Dark Iuggage tan Mapl e

T- 225 Luggage tan Mapl e Cblo cprding.to. the

Col or Harnony Manual, Third, Edi tpﬁ“@)ﬁf % Anerica.
Formul ati on of ‘AP4 Agar

10 grams 0 PATLNT F; ‘ér ° | .
0.25 grams - DRAWINGS A‘KFI{@HED Pq err] 952,820

2 grams (NH[%%
4 grams Bact

1000 mllilit
AP6 Agar ' QQS

Inventors: ]0!-%\1 ANDREW GRO@IC}@'}@”B Cornsteep”.
and NICHOLA® OEPOSK. Vater, (.s.

| evel
S. aureof aci ens

gener al

tetracycline, and

of 30 Rockfeller Plaza, New York 20, New chloride ion deprivation or the use of chlorina- 50 -
5 York, United States of America, do hercby tion inhibitors have been means available for .
vt : declare the invention, for which we pray that suppressing the formation of chlortetracycline.
H a patent may be granted to us, and the method The: present invention is based upon the
by which it is to be .performed, to be par- discovery that certain novel mutant strains
b, ticularly described in and by the following of Streptomcyces aureofaciens produce tetra- 55
10 statement:— cycline, to the total exclusion of chlortetra-
: This invention relates to the production of cyclme by fermentation. These novel mutant
; tetracycline by fermentation and, more par- strains of Streptomyces aureofaciens are, in
. ticularly, is concerned ‘with. certain novel essence, chloride ion-ignoring strains in that
mutant strains of Streptomyces. aureofaciens they produce tetracycline exclusively regard- 60
15 which possess the property of producing tetra- less of the concentration of chloride ion in the
cyclme to the exclusion of chlortetracycline medium. : ‘
e irrespective of the chloride ion content of the The novel mutant strains of the present
fermentation medium. invention are strains of the species S. aureo-
It has been known for some time that faciens since they are all direct descendants .65
i 20 microorganisms of the species Streptomyces of the chlortetracyc]me—producmg S. aureo-
2 aureofaciens which produce tetracycline also  faciens A—377 soil isolate described in Patent
smultaqeously produce chlortetracycline. The Specification No. 690,381 and deposited at the
: concomitant production of chlortetracycline is  Northern Regional Research Laboratories,
i objectionable when tetracycline is the prin-  Peoria, Illinois and indexed as NRRL—2209. 70
25 cipal product sought to be produced. Derivation of these novel mutant strains of
5 Generally, while specification standards permit §, aureofaciens from the original A—377
i small quantities of chlortetracycline to be pre- strain involved treatment of the A—377 strain _
e sent in specification quality tetracycline, the with mutagenic agents including ultraviolet :
presence of any sizable quantities of chlor- irradiation, nicotine, and nitrogen mustard. 75
: 30 tetracycline is objectionable. Moreover, the Typical mutant strams of S. aureofaczens.
; presence of these two antibiotics in any sizable  which possess the unique property of ignoring
i amounts in the fermentation mash involves chloride ion have been designated by us
difficult problems of separation in the refining as T—135, T—I140, T—I143, T—225, :
. or extraction procedures. It is possible, of S§—2308, and S—2589. Viable cultures repre- 80
i 35 course, to extract the antibiotics from the sentative of some of these novel mutant strains
;* fermentation mash and by selective refining have been deposited with the American Type
: procedures to effect a separation of the anti- Culture Collection (ATCC) in Washington,
: biotics. However, the refining procedures D. C. and have been assigned the following
. for effecting separation of the antibiotics are  accession numbers. 85
40 not without some difficulty and they will
usually involve some less in total antibiotic
potency. Moreover, chlortetracycline, which Strain ATCC No.
in those instances where tetracycline is the T—135 13,908
principal product of the fermentation, may be T—140 13,909
45 considered- a contaminant and is customarily T—143 13,910
discarded since it is usually not present in T—225 o 13,911 90
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We, AMERICAN CyANAMID COMPANY, a
corporation organised under the laws of the
State of Maine, United States of America,
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sufficient quantity to warrant the expense of
a separate purification procedure to bring it
up to specification standards. Heretofore,
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0 _IThe novel

viously known strains of S
_manner that the

NRRL 22009.

Streptonyces aur eof aci ens nmutant strains were

diffetentiated fromS. aureofaciens A-377 (NRRL-2209) by observation of

gromth characteristics on various nedia incu- bated at 26.5[err]C.
1. d ycer ol Aspay agi ne Beef Extract Agar 952,820 d ycer ol
1.0 per cent - %pal aogte 0. 05
In general, theppos¢l npoyang geajns of the nationally as the fundamental standard of
v o present ré %ix;?;:l}[nsnc of -the length to which all other st dlﬁg “length’
2 species 80 «fu e@?alizn;[b er from prc— are referred. These spect metric re-’
Bact o; Agar viously described strains of S. aureofacrelzs, ‘flectance curves were determi sith bhls@sl 30
watery g.s. 5 not only in pigmentd1®0, Gut 3lso in, the dard spectrophotometer usxpg—kna@;sulgt @went
with $0% KOH colors of the whol‘lz rvest mashes obtained bonate as a refcrence F: erili tion
H _ therewith.The colors of the whole’ harvest The letter R denotes 81&: reflectane valué &
P ' mashes obtaifled by fermentation with the some particular wavelength, for example, R,
952, 8; )0 St r eptn@dWﬁ@ﬁntaHﬁx@soéfaﬁé proRnt invention is the reflectance value at a wavelength of 35
Strai i T-135 10" all exhibit a valuSbfr &R rat TZOlti:@ Wthh 500 mu. The symbal AR denotes the ve(n%;plowt h
. i na- e v the reflectance curve (when
tGO O? , {hyal i ne; aﬁjlg gure rfIM?;) us lté (5 Yaw S ax’e ag%ﬁth per ccn?gc%ectance and wavelength xé
o topaz| er r] spectrophotometric ek R 2 fvds'of one- plotted on linéar scales) and a straight 1i eri al
hyphae Slight RegiekeNglaWDER! file@; with &k1ghle DRSAMHIGIOLLE Feltctince curve inter- 40
whi t e} 15 harvest mashes obtmdt“éth the novel mutant  cepts at 400 mu and 550 mu. ShHhjg grpmcplon
None strains of S. aupggfqgiens of the present determination of the valueb| A\}I?Ftp
No . invention. The SPT_SO a“?lotomemc reflectance mu and at 430 mp may be readily catric
ne 1 curve of a mater namutes a permanent out, and in cvery case the novel mutant
record that does not require the maintenance strains of the present invention impart a color 45

20 of a sample. Furthermore, the units in which to the whole harvest mashes ‘such that AR
the curve is expressed are understood and at 420 mu is greater than AR at 430 mpu.
accepted in every civilized -country. In The mathematical determination of the
Figures 1 through 8, the wavelength of light values of AR at 420 mu and at 430 mu may
in millimicrons is plotted as the abscissa also be accomplished by means of the follow- 50

. 25 against the reflectance as the ordinate. The ing equations: -

~ . wavelength of light has been adopted inter- .

AR at 420 mp=20(R;;,) + 130(R00) ~ 150(R ,2)
AR at 430 mu=30(R,;,) + 120(R,00) — 150(R,3,)
wherein R,q, Rizy Rye and R, are the purposes. Generally, the antibiotic potency

55 reflectance values at wavelengths of 400 my, of the fermentation mash ceases to rise appre- 65
420 mp, 430 myu, and 550 my, respectively. ciably after the fermentation has proceeded
This mathematical determination is not de- for from 140 to 160 hours.
pendent upon the scale used for either per To illustrate the visual color - variations
cent rellectance or wavelength, - among the nevel mutant ‘strains of S. aureo-

60 - A “whole harvest mash” is the untreated faciens which produce tetracycline exclusively, 70
mash obtained after fermentation has pro- these strains’ were grown on cornsteep agar
ceeded to the point where biosynthesis of the and the following observations were made.
primary product has stopped for all practical

Color Observations!: S. aureofaciens:
AP4 Comsteep Agar:
Six day incubation at 26.5° C.

Strain Single Colonies Mass Growth

T—135 Dark luggage tan Maple

T—140 Orange rust Maple

T—143 Oak brown Light brown
i T—225 Dark Iuggage tan Yellow maple
1

e e et e e e i

1 Colors accordmg to the Color Harmony Manual Third Edition,
Container Corporation of America.




pi gnent _ Rever se Hyal i ne; topaz becom ng
Hyal i ne; topaz becom ng oak
br own — oak—br-own —
Strain T-143 Strain T-225 G owt h
Good, , hyal.i ne; dark Excel | ent , I
| uggage tan[err] . Aerial Hyphae ‘Sparse to
fair; white Abundant to profuse;
beconmi_ng silver gray whi te beconi ng | i #3820 : ! C3
fa\/\? eo%r] to beaver _ - Spor ul ati.on Fair
Pro lc g‘ ‘ Oologabgelg\%"'glls@ S.-aurea}'alczgrnt amber
Yel 0w , pigrent :
Reveste 30 Hyal i ne; deep brown APB&@oinsttipovgar: mahogany
Str&A-A- 377 . .G owt h R Good
Aer iyl ;cHyphae. Slight to fair; whiteS{Egy incubaton ar 2.5° C.
l'i ghtr,gray[err] Sporul ation Eaiy
Di ff;fﬂ]_sdfbl3é Li ght yellow  Strain Single Colonies Mass (§jrgwbnt
Revgg%l Yellow to Iigit— o
or ageryel | ow . - Luggagd 3o or  HRESFEI BT 0 t he
Col arliddar nony Manual, Third Edptig@n, ContoRinge fust Maple
Cor poremat i46n of Aneri ca. 952, 820 2.
Dextf?‘jf2 Czapek- Dox Agar Dextrfrml43 Dark luggage tan | Maple 1.0 per
CeNtyerihlaNd err ] T—225 Luggage @n 2  Kl|eMdplcHPO err]
0. 1 nutant, ., MSqerr]. 7H-er}O 0-—085—7— ,,
. color
it AR ' 1 Colors according to the Color Harmony Manual, Third,
r;l,u.h Edition, Container Corporation of America.
the
¢ may
ollow- 50 Formulation of AP4 Agar
" Sucrose o 10 grams
MgS0,.7TH,0 0.25 grams
KH,PO, 2 grams
stency (NH);PO, 2 grams
ippre- 65
ceded Cornsteep 4 grams
ations Bacto Agar 20 grams
wreo~ '
sively, 70 Water, q.s. 1000 milliliters
agar
de.

Formulation of AP6 Agar

Same as AP4 Agar, except cornsteep level is 6 grams per liter.

The novel mutant strains of S. aureofaciens

of the present invention which produce tetra~

. cycline exclusively possess the same general
5 characteristics as do the strains which produce
both chlortetracycline ‘and tetracycline, and
differ among themselves in the same general
manner that the tetracycline-producing and
chlortetracycline-producing strains differ from

e v e e oo

each other as has been described in a number
of scientific,papers which have been published.
The data appearing below will serve to further
distinguish the novel mutant strains of .
aureofaciens of the present invention from pre-
viously known: strains of S. aureofaciens such
as the original A—377 strain available as
NRRL—2209.
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15




Kd 0.05 ,, FeSOerr].7Herr]O
0.001 ,, Bact o Agar 1.5

D sti++Hea—water—og—s: +666

_— ——Post steritization pH
7.2 { i 952, 820
7 [ Streptonyces aureof aci ens
Strain T-135 Strain T-140 Gowh Slight, thin,
sem itrans- Slight, thin, sem -trans- | ucent; white
lucept;-white[arr] .  Aerial Hyphae Slighbs2 white None
Spor ul ati on NoTe None __Diffusiblre None
None:  pi gnent The Revigitgptomyces aureofacihi mutantisygipssierpcckifppentiated from S. aygepfaciens
tran i | ucent A—377 {(NRRL—2209) by observati@t ?feﬁr?fv&i’g{%gtensucs on various media S.{lc‘ru-a in
[e] s ‘

T-22§ Gowth %248 263°Cg i ont  thin seni-trans- - Slight, thin,
seni 4 opaque; oty m; L F&r Jract whitef[err]
Aeri al Hyphae Slight; white L b%e?ol Asp % I glf]t? \f\)%iut e ~ Sporulation
None GlycerdNone - Diffusible ° 1.MNopee cent
None pi gnent Rever se . \Wite; transl uce(m) Wit e;
tranil ucent L-Asparagine Strain A-377 *%&rbweh Good
Aeri dl Hyphae Abundant , gapgseacgr ay[ err] 0.2 , s (0 lead gray;
wat ed- whi t e '

; KH2P04 : 0.05 2 »

| :

_.i Bacto Agar ' 15 5 »..

% Distilled water, g.s. 1000 5, »

pH adjustment with 50% KOH 7.0 » s

Post sterilization pH 7.2

- i - aa- a2 koS




surface gl obul es Spor ul ati on Pr of use Diffusible Trace; pale

yel | ow Pi gnent Rever se Api gnent ous; pink trace Col ours
acco+d-|—|°rg—t—e—t—he—601ﬁf—l-laf , f tTom; ' ;
of Anerica. , 952, 820
3. AP4 Cornsteep Agar : Cor nst eep
0.4 per cent ' . "~ Sucrose 1.0
vaa MySlerr]. 7H err] 35820 0.025 5
KH err]PJ err] 6.2 ,, ,,-
(NH[—E'r‘r])[err]HPqerrl Q02— —
Bac‘ggis Agar 2.0 ,, Swr¢ppomyces aureofaciens Tap
wat €ry gq.s. - 160 : ) . POst
sterilization pH © els  Swait T-135 Strain T—140
Streptonyces aureof aci eGswh Good, hyaline; apigmentous | Good, hyalineﬁipi@icﬂtofﬁ- 135
Strain T-140" Gow h to topaz* Mbder at e to topaz!
Moder at e ' )
b AerA al hy¥lt:)ha6 ShghtS gé{)n%x%g t?n%ﬁerarn ng nt%?b%ng mcM&qgr at e;
eaverferr] to white beaver| efr'r khite
chocol ate : Spor ul ati on Moder at e to abundant Moder at e
Sol ubl e pi gnment O ange- $pomiation None Orange-bro Rever se
Li ght brown to chocol at&ﬂ blChest L. brown to deep | yone
pigment
Reverse Hyaline; topaz becoming Hyaline; topaz becoming
oak brown oak brown
Strain T—143 ' Strain T—225
Growth Good, hyaline; dark Exccllent
- luggage tan'
Aerial Hyphae | Sparse to fair; white Abundant to profuse;
becoming silver gray white becoming light
fawn! to beaver
Sporulation Fair Profuse
- Diffusible Light amber Yellow
pigment .
Reverse Hyaline; deep brown Dark brown mahogany
Strain A—--377
Growth - | Good
Aerial Hyphae . | Slight to fair; white to
light gray'
Sporulation Fair
- Diffusible Light yellow
pigment .
Reverse Yellow to light
orange-yellow

1 Colors according to the Color Harmony Manual, Third Edition, Container
Corporanon of America. :




br own br own Strain

T-143 Strain T-225 G owt h Abundant
Abungant Aefat—Hyphae—Abomdant—awT err—to beaver T >
chocol ate[ err] Spor ul ati on Moder at e t o abundant Pr of use
Sol ubl e pigment Light orange-brown Li ght orange- brown
Rever se . Deep bown-to dark brown Dark rose brown to ebony
br own 6 | 95%H2Pai n A- 377 Gowh
Excel |_ent Aerial Hyphae Abundant; fawn[err] ‘
Sporwul ati on Pr of use 2.50h Ukl EcRISFRDtA LI ght yel .ow to anmber
Rever se. ‘Light tan ) %l&%z?{%&;ﬁ;)g&gl\a—\{ ng to the Col or Harnony
Manual , Third Edition, Contarfet——————GCo+poratton—of—Amsrtca.
952,1820 Dextrin 9 1.0 per cent 4.
AP6 ‘Cor nst eep Agar NaNO;0r nst eep 0.2 6 grans
Sucrose ' 10 grams oy '
MySq err]. 7H err] O K. HPO, 0.25 grans 0.1 , , KHerr]PQerr] -
2 grans (NH err] rhl—g’Qerr] 2 grans
Bactp Agar b)‘ésgﬂ . 20 grans 0.05 » » Tap Water, (g.s.
1000 m . - KCl ' 0.05 , »

FeSO,.7H,0 0.001 5

Bacto Agar 1.5 ,

Distilled water, q.s. 100.0 ,, ,,

Post sterilization pH 7.2




Post sterilization pH
St rept onyces aur eof aci ens

6.5

Strain T-135

Strarm—FtH4—Gowmth—
Aerial hyphae
fawn[grr].to m st brown
Moder at e t o abundant

—AbuTdarTt
Mbder at e. t 0 abundant ;

Mbderate t

beaver ['er r] to fawn
Pr of use

Sol ubl e pi gnen

Abundant -
o0 abundant;
Spor ul ati on
t Orange to

or ange- br own Orange to orange- brown RevexR4& Chest nut _brown té
deep _ Chestnut brown to deep , br own :
br own Strain T-143 Strain T-225
G owt h Abundant Hhpeashadntaureofacidr | al Hyphae
Slight to noderate; beige[err] Profuse—echocotateher+i -
to mist brown Spor ul ati‘on Faji r  Strain T—I135 Smain Torffyse
Sol ubl e pigment Orange- g QW Slight, thin, semi-fdne9€- QW khin, sdRGVGHSE
Chocol at e brown Ebony Incentiwhite! lucent; whitet Strain
A- 377 G owt h Excel leny  Aerial Hyphae | Mderate to abundant;
fawn[ err] Spor ul at i onferial Kyphgey ¢ dlisht; Ydife yp| e pi gndMo™8r ange- br own
Rever se Orange ts:g,",gl;dagge-‘ RhOW [err] Col orjsy@ecording to the
Col or Harnmony Manual, Third Editi¢n, Container Corpagration of America.

Diffusible None None

pigment
Reverse White, translucent White, transhicent
Strain T—143 ' Strain T—225
Growth Slight, thin semi-trans- E Slight, thin, semi-opaque;

Aerial Hyphae
Sporulation

Diffusible
pigment

Reverse

lucent; white!
Slight; white
None

None

White; translucent

white!

Slight, white

| None

None

Strain A—377

White; translucent

Growth
Aerial Hyphae

Sporulation

Diffusible
Pigment

Good

Abundant, mouse gray*

to lead gray; water-white
surface globules

Profuse

Trace; pale yellow

Reverse

Apigmentous; pink trace

1 Colours according to the Color Harmony Manual, Third Edition, Container
Corporation of America.



10 952, 820

5. 4 Cornsteep Agar Cor nst eep
9 grafs— Stetrose 16—grans-
MySOierr].7H err] O 0.25 grans
(NHer])[err]HPO err] - 2 grans . Crude Agar
30 gr:ans Water, g.s. 1000 m .
Post :sterilizafion pH 6. 5 952,820
Str egtvorryces aur eof aci ens Strain T-135
Straiin T-140 ~Gowth 3, ADBNERRMeep Agar Prof use
Aerial hyphae Abundant ; ; to
beaver . Sporul ati on -Comgrpndant 0.4 per centAbundant
Sol ubll e pi gnent Deep orange- 9: W\ Deep or ge- br own
Reverise Copper brown to deep Copper browh To deep
br ownn Mysova,o , 0.025,, , Strain
T- 143] Strai né{&l%& G ow h Pr of use '
Pr of use Aer'i al Prof use; bei ge[err]oizo 3t brown Profuse;
choco*l ate[err] Sporlglhgmm,; Pr of use 0.2 4 Pr of use
Sol ubnl e pignent Deep orange-brown Deep anber Rever se
Deep forown to chocol ate BathPsBr own . 20 5 s br own
Strain A-377 G owt h Excel I ent; pglgevellowferr]
Ta ¢ > 3

Aerial Hyphae Profuse; dark Browa Spor ul ati'on ” *Prof use

P Post sterilization pH 6.5

Strepromyces aureofaciens

Strain T—135 Strain T—140

} Growth Moderate Moderate

' Aecrial hyphae | Scarce becoming abundant; | Moderate; beaver! to

beaver? chocolate
Sporulation Moderate to abundant Moderate

} Soluble pigment | Orange-brown Orange-brown

Reverse Light brown to chocolate Chestnut brown to deep

brown' brown

i Strain T—143 Strain T—225 -

Growth Abundant Abundant

Acrial Hyphae | Abundant; fawn! to beaver | Profuse; chocolatel

.Sporulation Moderate to abundant Profuse

Soluble pigment | Light orange-brown Light orange-brown
; Reverse Deep bown to dark brown | Dark rose brown to ebony
: . brown :
Strain A—377

Growth Excellent
Acrial Hyphae | Abundant; fawnl!

Sporulation Profuse

Soluble pigment | Light yellow to amber

Reverse -Light tan

1 Colors according to the Color Harmony Manual, Third Edmon, Contamer
Corporauon of America.




Sol ubl e pi gment Orange-brown Rever se Orange to

or ange-yel | ow Col ors according to the Col or Harnmony Manual, Third
Edi tT7on, Container ——— Cor poratiom of—ATerica:

952,820 . _ ' 11

6. Ot her Agar Media S Streptonyces

aur eof aci ens Medi um Strain T-135 Strain
T-140 __Nutrient Agar Poor to fair growgh;gphite Poor growth; whitg to
pale - ——WM@%——*&W
aerial hyphae. : hyphae. Reverse: white to . Reverse:
whit-e to pale _ pal®e WePb|CGomsteep Agar : yel | ow

d ucose Good gr " Wml ne,

Aspar agi ne api gnent ous 1o pal e orange[err]. apr§hEfitous to pal e
orangef[err]. Meat Extract sucrd¥® aerial hyphae. Reveunsgams Slight aerial”
hyphae formati on; Agar api gnentous to gal e orange whi t e,
Rever se: api gnent ous MgS0,.7TH;0 -25 grams to

pal e orange Waksman' s | Ki,po00d growth, sem - 0pagiigss Good grow h,

sem - opaque; Agar white to pale orange[err]. Aerial white to
pal e orange[err] becomi ng NHg.HPO, hyphae: 2gpasse beconing
orange with age. Aeri al Bacto Agar "abundant ; 26"’9&&1? to fawn.

hyphae: sparse becomn ng Spor ul ati on? sparse becom ng
abundant; white to beaver. Tap Water, q.s. . abundano nRever se: dark

Spor ul ati on: sparse becom Iuggzél e tan to dark spice
prof use. Reverse: beige to brown. "T'i ght _anber sol ubl e
copper brown. Trace of |ight pi gnent

anber sol ubl e pi gnent——P&Fp%M—Fk———Pa-l—e—yeH—ew—}gfeM—h—eeH—a-r—r Pal e
yel Fow growh collar[err]. Strepfgyces aeoffrépt oni zation, pH 7.1

Partial peptonization, pH 7.0 Pot a0, § afnk s or of uggin PRh&t . nodul at ed
gro

n R
gost sterilization pH

Pr of use, noist, nodul-ated- wth: chestnut brown' to
growt h; light spice brGuwfherr]. | Abundant Aandanspi ce brown. Rust
gfil’ nhr -esm.sm ubl e. p: grr;re&q%ihl hyphae "Moderate to abundantb;r own ﬁigc!eyatt)cl t% aB{u%raTx?t,n t
I ght . Ite aeria yphae fawn! to mist brown beaver! to fawn
formation
' Sporulation Moderate to abundant Profusc
Soluble pigment | Orange to orange-brown Orange to orange-brown
Reverse Chestnut brown to deep -} Chestnut brown to deep
brown brown
Strain T—143 Strain T—225
Growth Abundant Abundant

Acrial Hyphae | Slight to moderate; beige! Profuse; chocolate!
to mist brown

Sporulation Fair . Profuse

Soluble pigment Orange-brown Orange-brown

.Revszrse Chocolate brown Ebony brown
Strain A—377

Growth Excellent .

' Aerial Hyphae | Moderate to abundant;
fawn!

Sporulation Profuse

Soluble pigment | Orange-brown

Reverse Orange to orange-yellow

1 Colors according to the Color Harmony Manual, Third Edition, Container
Corporation of America, : .



[err] Col ors according to the Col or Harnmony Manual, Third Edition, Container

Cor poration of Anerica. 12

952,820 . Streptomyces

aur eof aci ens Medi um Strain T-143 _
Straisn T-225 ‘Nutrient Agar  Poor growth: white to light Poor to’
fair. growth: white o orange-yellowerr]. No aerial
to golden brown[dfr]. No aerial 952,820 hyphae. Reverse:
white.to hyphae.” Reverse:- translucent, — Hght
or ange-yel | ow white to adobe5 br ong. No .

sol ubl e pi grent d ucose - QU CESEP 48Bwt h: hyal i ne, pal e
Abundant growt h. Profuse Asparagine —yellow to orangef[err]. -
Aeri al aerial hyphae; beaGenstepr] . Meat Bxgnact hyphae: .
slight, white. Reverse: Spog‘gl,o tion: profuse. Rever Sﬁ: - Agar
hyaline; pale yellowto rk eggpl ant. Very |ight® 8@ '

copper brown to deep brown Ma®$heTH,90!l ubl e pi gnent 0.25 grams Waksman's . - -
Good growt h; light tan to Mﬁ?ﬁ%ant growt h. Abundant Agar
topaz[err]. Aerial hyphae: 458« agerial hyphae; t&&@¥®8Sbrown[err]
abundant, ‘beige brown to Ciu@e gpocol ate. Reverse: @@9}3}55

f awn«4 Sporul ati on: poor Li ght anber sol ubl e

becorr;’i ng profuse. Reverse: Wah@sent 1000 ml. dark | uggage
tan tio deep s rown. Light apnber to :
anber: sol ubl e pi.gnent Post stengzatngr% ?\QQI ant s Prot use, moi st, nodul at ed
Prof use, noist, snooth : : growt h; beaver[err] to

|'i ght! nodul at ed growriT —oranyge 3 : spree—br own.
Dense white rust' to oak brown treptomyces aureofaciens  aarj al hyphae
at isol ated becom ng chocol at ¢

] Wi t BrraQ &—135 ' Strain T—140 foci .
Rust .brown sol uble —G-ange—brows- : ——— P gRRAl :
sol ubl e pi gment Growthpyr p| ARfnFgat Pal e yel|lPsffserr] growth collar.

Heavy§ pale yel lowferr ]Ac_gilch%lﬁe :‘&'bundan_t;'fawn1 to beaver | Profuse; ila\ivxbtt!) %ea%-rgni ficant
pH change «collar. Partial peptohization, ' or

appar:ent. peptoni zat i orSporulatigg 6, Y8bunimt sol ubl e Abundant pH
6.7 - - ' i N Col or§ ;according to the Col or

| . Solybl féx%ﬁ‘? . ! .
Har mony Manual , Third &4 e n, %ﬁetpa"lraﬁléerbmwn Cor| g PR BF ™ Anrer i ca.

: Reverse Copper brown to decp Copper brown to deep

: brown brown

Strain T—143 Strain T—225

; Growth Profuse Profuse

Aecrial Hyphae | Profuse; beige! to mist brown | Profuse; chocolatel

Sporulation ‘Profuse Profuse
; Soluble pigment | Deep orange-brown Deep amber
Reverse " | Deep brown to chocolate Ebony brown
_brown
Strain A—377
Growth Excellent;-pale yellow!

Aerial Hyphae | Profuse; dark brown
Sporulation Profuse
Soluble pigment | Orange-brown

Reverse Orange to orange-yellow

! Colors according to the Color Harmony Manual, .Third Edition, Container
Corporation of America.

PO z . s = e c—



952, 820
Streptonyces aureof aci ans

Medi um

Str

yellowerr] sol ubl e pi grrent
d ucose Asparagi ne
Meat Extract Agar

i ncrease in spore formation.

13
- Sood—growt it No—=aet
Rever se: .pal e yel |l ow
Good grow h. Aerial hyphae white

- becom ng increasingly gray[err] wth
Trace:

yel | ow opgpge sol

at- hyphae. Pate

ubl e pi gnent.

Rever se—ti ght y6|+uw to—prnk=orange

Waksman' s Agar
white to taupe
Li ght yell ow sol ubl e pignent. Reve

Potato Sl ants Pr of use, noi st

Good growth. Aeri al hyghac fair
6. ther Agar Medza

rse. canel to adobe brown
NQeeprdly€ aureofaciens

s_rmoth,

beconi ng abundant:

brown[err]

growt h; light brown-yellowerr] to
to cedar. No sol ubl e pi grr%‘id‘um

|
C
S irain T—135

Strain Toiftdi e M1k

Slight yellowerr] to pahg.%g A
collar. Little significant pH c
or apparent peptonization in 14 da
pH 6. 45 '

oOWMoNfair growth; white

pale ycllow'. No aerial
phac. Reverse: white to -

pale yellowy| or s accof

Poor growth; white to pale
ycllow!. No aerial hyphac.
Reverse: white to pale

éﬁ‘illﬁ‘& to the Col or

Har rony Manual , Third EdigiiceR,
Cor poration of Anerica. Asparagine 14
7. Mcroscopic Qbser vat iMspisExtract
Streptonyces aur eof aci ens®*

Good growth; hyaline,
apigmentous to pale orangel,
No aerial hyphae. Reverse:
apigmentous to palc orange

5 Medi um

Good growth; fRIMcAl ner

apigmcntous to pale or@ﬁ@ 820

Slight acrial hyphae formauon,

ﬁ?c& ﬁlrsj.\ afgg\entous

I\A celium

Good growth, scmi-opaque;
white to pale orangel. Aecrial
hyphae: sparse becoming
abundant; white to fawn.
Sporulation: sparse becoming
abundant. Reverse: dark
luggage tan to dark spice
brown. Light amber soluble

pigment

Good growth, seml-opaque,
white to palc orange! becoming
orange with age. Acrial
hyphae: sparse becoming
abundant; white to beaver.
Sporulation: sparse becoming
profuse. Reverse: beige to
copper brown. Trace of light
amber soluble pigment

Strain T-140 : .
Spores Mycel i um Waksopo's €S
' Agar
Purple Milk

Pale yellow! growih collar.
Partial peptonization, pH 7.1

Pale yellow growth collarl,
Partial peptonization, pH 7.0

Potato Slants

Profuse, moist, nodulated
growth; chesinut brown! to
dark spice brown. Rust
brown soluble pigment

Profuse, moist, nodulated
growth; light spice’ brown!,

‘Barn red soluble pigment.

Slight white aerial hyphae
formation

1Colors according to the Color Harmony Manual, Third Edition, Container.
Corporation of America.




AP4 Cor n- Fl exuous, Spher oi dal Fl exuous, Spher oi dal
st eep Agar continuous, to ovoidal. conti nuous, to ovoi dal .
10 — branched: Bram—6—=8 branched: Pram—6-8
Dham 0.8 tol 5[err] Diam .0.8 to 1.5 [err].
to 1.0 [err]. to 1.0 [err]. & Agar FI exuous,
Spher oi dal Fl exuous, Spher oi dal 15
conti nuous, tu® ovoidal. conti auous, 952,840 ovoi dal .
br anched. ODam I.0 pbranchea: Dramm—10
Diam 0.8 to 1.2 [err]. Diam 0.8 to 1.2 [err]
to 1.0 [err]. to f.uerr] Strepropiyces aureofaciens .
20 Waksman' s Fl exupus Spher foits A exXuous Spher oi dall
Agar conti rMamsn t D ovos:daal T—I143 cont i nuousuam T—29Vvoi dal .
branched. Di am = Nufric Agar hj to- fght th: whit

. TOW white -
Diam 0.8 to 1.5 érf Pr] rEE?D%mﬁ acnalgeﬂnb f fol cé ml No aerial
to 1.0 [err]. - to R Raverse: white to hyphuu Revcrse translucent, 29
Strept onyces dur eof aci es hght orange-ycllow white toStdbii browhn: b3
St p 9225 soluble pigment 30

rain T- - ¢ pig
Medi um ' Mycel ig#ktbse BdEFowth: hyat¥Cle! YMbundant RO ek
a yzfer ol FI ex uepisagine Spﬁﬁd’\#e)g?odﬁﬁnbez ]E&lﬁ%uoqlsunal h; ph%f:, be%ﬂ-]?‘e?s(c)' dal
Aspar agi ne cont iMratokpsract tldlymasmnvhxtc Roegst: i ﬁmtuzgz,on px’of@seoliemdal
Meat| Extract — brancf¥d. D BRineyPxs ydlopfoanc v#&ifl‘f b? AY lishty Agar -
Diam 0.8 to 1.2 [err] ppb S o geep | §mber selptlq pigmen
35 Waksman’ O 1{ Qoo @fdwlth; light tan to | Aburddent Jgrddt. @Mbddant AP4
Cor nt Fl exuous Agar  Spher [gozal Acrisf hpiegr it to acnalSp’nEﬂemaukal brown! st eep
Agar : continuous, to ovoi cﬁ%““da’g&%%t R 'g)j;g’iﬁs Roigeraiiy ﬁﬁuﬁ? ebony.
br anched. Diam 0.8 br angRedhe profuseDRalkse: 1 ?,amcm 40 to
Diam 0.8 to 1.5 [err]. dariuggage @n & deept O [err].
to 1. 2. to 1br ¥ éTx amber to
45 . p‘%’tc?epto ces aur eof aci ens
St rai n A-377 Potato Slants ProfM@,dinbiEﬂ nodulated Moesd, A%, smooth Spor es
50 d ycerol growth; bekides xol Gils, nodulatc&gl‘mﬂmoebage
24 1 oD Al e PeoREIRes. | L e Yot
M:"at Extract * branched. foci. R 1’ range brown Xﬁ%ﬁg '
Dam 0.8 to 1.5 [err]| pigment soluble pigment g
to 1.0 [err]. - AP4—Cor Flextots, Spher oi dal
steep Agar cofitpidblls, | PREOSREMIRNTE | S P oot
! : gc i

br an_Ched- Diam 1.2 or apparent peptonization, pH 6.78. No solubrti ré% 1.0
to 1.5 [err] pH 6.7 60 1 pigment

to 1,2 [err]

* Colors according to the Color Harmony Manual, Third Edition, Container
Corporation of America,




952, 820 15

The conditions of the fernentation are O0.1M Na[err]P(err] (38 grans of
Na[ erriPSerri—t2H— generatty-t he-sanme-as for the
presently known per 1,000 ml. of distilled water). A working

met hods of produci ng chI ortetracycl ine by fer- solution B was prepared by

m xi ng 180 nl . mentation. That is, the :
fermentati on nedium of stock solution A WItQS &g m . of an aqueous 13
5 -<€ontaihs, the usual—pHI-+ent-s—and—-ne j

ct hyl enedi-am netetraacetic acid 65 ' st ances.

Suitabl e nutrient substances include sodium salt (3 grans per 1,000 nm.

of dis- _ Starctr, dtexrm%e—c?rre—;?ga'r,——grucose,
mol asses, tilled water). In performing the act UgPPEeureations

soybean neal, mlk solids, yeast, mwiah ex- | 0.5 n su@f atdpe7fernentati on
mash to be tested — ]

cor}i%t eep liquor, dis- is nixSWHH &Fest (318 & ‘ﬁ 18 g h”@? -wor ki ng

10 ;Uillers' solubles and fish neal. Thein gf alc§‘9‘y B. The tube is
shaken intermttently 70 al—t—s—l-nc-L-ude—such
thimgs as cal cium carbonate, f@pcow doearigid \aaogigrgytif. rigrial hsmla‘t whi@0 ni nut es.

anmoni um sul fate, armoni um cHAB FEECt Agyg | begoming)ipcrasipsly gray’ ‘ﬁ Of this
. . mcerease, i s matlon race

perised of shaki hg, | ALl Bﬁoldfg Lous trace

el ements such as the test tube is exam ned X c@dfrscCﬁghDr)clloNEtS%ggs-orangc

manganese, cobalt, zinc, copper_amd—jTom L.UI]L GUNLLNA

conggntrations of tet racycl i ne wﬁ‘fﬁ“&fh“é?’ ger§ If;;(g cfﬂléﬁ‘a@faﬂ{ppe fer-
turfs wine red (a positive reaction), while nx Lwht yellow soluble pigment,
ment|ti on such as hydrogen ion concentrati QrReverseR shebto clott @ow ng high
concentrations of tenperatureg, T rate Q; der ati o, pre -

fuse, t, ﬁ’x cfrdlrt d
chlortetracycline develop a deé’ﬁ a?nﬁ@fs col Orgrouth: fﬁ_‘t’;f oo, oAt e
tion of the.inoculum sterilization, inocullalicefr. Nols 1u51e‘(§rgﬁ,@,rtam e-T test

is a further neans . —————————&Hel——t—he—k—l—ke—aﬁe—eeﬁventl onal

and fray be of differentiatindurfeMibvel m ]f Ye YFF1°W growth

20 simlar to those for the production of Q;n;f gnﬁftgéﬁvmﬁhyentlon
from previously known 80 pH 6.45 tetracycllne shomn in
Patgmt “Speci fication No. stratAs—of—S—att

690, 381. N of - the t gl ine from
fhe  onpe e E LSl OGO 1

| i guor is conventional and need Silver Nitrate Test for Chloride Ion
25 “not be described as nunerous nethods for To a 10-m portion of whole
fermentation recovering tetracycline from
fermentation = mash, there is added 10 m. of 0.2M .HNOerr] 85

| i quors have al ready been publi shed. . and 0 5 gramof a chloride
free, diatonaceous The invention will be
described in greater earth fllter aid. The conbined materials are

detail in conjunction with the follow ng specific mxed thoroughly and
then filtered. The 30 exanpl es.

filtrate thus obtained is re-filtered as often as | '
EXAMPLE 1 necessary to obtain a clear filtrate. A 2-nl.
90 I noculum Preparation of S. aureofaciens
portion of 0.01M. AghKIerr] is next added to '

Strain S-2308 a 2-m. aliquot of the clear filtrate in a
test Spores of S. aureofaciens strain S-2308
tube. The mixture is observed for a period wer e
washed froma streaked agar slant with of 1 mnute. The formation of
Agd , evi- 35 sterile distilled water to form a
suspension denced either as turbidity or as a white pre- 95

containing 60-80 x 10[err] spores/ m . A cipitate, indicates the
presence of free unbound 0.33-m . portion of this
suspensi on was used chloride ion in the whol e mash sanpl es.

to inocul ate an eight-inch shaker tube con-

taining 8 mM. of a medium prepareéd according : EXAMPLE 4
40 to the follomnng fornulation: Tetracycllne
Production in Shaker FIask _ :
Fer ment ati ons : - 100 _ Sucr ose
30 grans ) - A Full Chloride Medium :
Anmmoni um sul fate o2 gr ans - - A full chloride fernentation-

medi um for — —- S : : Cal CI um car. bonat e 7-

M T Y T L o o N 1



(NH err])[err] SO err]

5

gr ans

105

Prior to inoculation, the medi um was steri - CaCJ err]
7-9 grans - H—zed—by autoctavi ng—for—20m nutes
under a - NH[ err] Cl1 1.5 grans

pressure:- of 15 pounds per square inch, during

FeSO err].7Herr] O

0.4-0.6 grans whi ch the pH changed from6.3 to
6.9. The 14wnSq err]4H err] O 952,820 0. 05 grans
50 inocul ated™shaker tubé was then | ncubated for Zznsgerr]. 7Herr] O
0.1 - grams 110 7. Microscopic Obsepatitypyrs at 28[err]C. on a
reci procating shaker Cﬁrnst eep Tl qy,%m‘mg‘g anDfaci AT ANB
operating at 116 oscillations—per mnut YT onseed neal
0-2. grans _ Swiim@edl3a of the ot$win Bewsdl nut ant
strains of Starch 5 granmsg,. .
the present invention  ara prepdtig ﬁ%pms nﬁﬁi?ﬂ“&f“@ | Spores
20 . . . AP4 Corn- chﬁlous,dentﬁpﬁabidaﬂ ashFledous, Spheroidal
Tap: water, g.s. stetp) @@ar m;ontmuous, to ovoidgl. continuous, to ovoidal.
. ranched bramched. L Diam. 0.8
EXAMPLE 2. &h | qpiaghy he- 7| et f of Diam .
Tetracycl i ne- Chl or - tcBal 0 orfi de L¥"mi t l%ag’l umj
tettacycline D fferestiation A—chleri-de-timite fm pept-at i on
medi um f or Q4 Agar é‘ éz%ljfus’s §Pb?§¢4d%ol u%ggms,A wasp : éﬁiar ed by
di ssol ving tetracycline. prod g * pab e I‘)’°‘°10
60 ; 100 grans of Chl oram ne-Tli m@g, plwé 0.8 m‘a{_’z w16 .
952, 820 (NH err] ) [ err}tSD[Oexr] 6 t83 @pams pl aced in
ten: 250-m . Erl enney, T asks; eou et — 7-9
gr an R e A Lo || SR
FeSJerr].7Herr]O 0. 4-0. Ebrag(fha{ré Diam. 1.21 N| @Réhcdf OC| BMA. 1@ 20
mnutes at a pressure masqoar] 14 H5ey.r | Q Diam. 0. 8 ©.10% pgr ans
of 15 pounds per square i nch. |Af i €re-steriliza- 15 15 w
Znsqerr] 7Herr]O 0.1 grans ¢, I Or ch pair of 25-nl.
al i quots were Cor nst egpliguor 97%3%"0)623 ”g{l%f‘r’f%ﬁx variously
inoculated with 1.0 m. of ingcul aSuwain T—143 Cot t onseedSurmal-—225 0 2 grans
prepared as in Exanpl The Fermenratio SLATTI 55
grans ~ was carriéd out ’Ltﬁig*lm?rj C Tgfp?‘ésm o £ nolir $5P0% Lar d
oi | ; 20 Glycerdl . F]cxuous,and Ipheadant 2?1&.\6611’5,] C. S;ﬂﬂmdallS to 142
hours, at 20 10 ASpf%lcwat eréont ogs, | fo. 0\10@1(9’(()9 fmltiﬂua:lus, f0 ovol 111‘2 pH 6-7, on
] tr ranche iam. 1. branched. izm. :
ar Ot ary shaker OperEﬁ @ iam. 0.8 to 1.2 e Diam 0.8 1t 1.5 u.
180:revol uti ons per hute. Urae[ ot ese con to 1.0 g
dittons, the resul ts—setforthin—Ftabldtbelow Fvp—26-m— al i quots
of both nmedia were Wr@on@-bt ai ﬁ@WOus, Sphcro dal Flexuous, Spheroidal
stee ar contmuous, conti 10 oV
TABLE | P Ag gontinuou Al%ﬁﬁf% B Fai ] i um
Chlortetracycline Tetracycliipi. 0.8 Clonam. ne- Dmé yer
ncg:/m. ncg./m. to 1.2 yfest|[ err] to 1.¢ pat e Testherr]
T-135 A T—50ferT] 2460
+ B <50 2510
+ . + T=140 A <50
2210 + 18 Streptomyces aureofaciens B
<50 2200 - T- 143 A <50
3820 N _ Strain A—377
; Medium Mycelium Spores
Glycerol Flexuous, Spheroidal
Asparagine continuous, 10 ovoidal.
Meat Extract branched. Diam. 1.0
Agar Diam. 0.8 to 1.5 p.
to 1.0 p.
AP4 Corn- “lexuous, Spheroidal
steep Agar continuous, to ovoidal.
. branched. Diam. 1.2
Diam. 1.0 to 1.5 p.
to 1.2 p.

10

15

-20

25

30

35

45

50

55

60




B <50 3470 T-225 A <50
3890 + B <50
3990 _ + S- 2308 A . <50

6580 + + B <50
6520 - - + + 1 Chloranine-T Test as per Exanple
2. 2 Silver Ntrate Test as per Exanple 3. 3 The chlortetracyline

assay nmethod is not sensitive to |ess thangﬁgzmng /m . However, the 15

T (.,III UIIblLU I
cortures shoved noTeh c%;m'“"!g";am‘zmm TN R EOy A f\%o,ﬂéws
1 th a resently knov.n r 1000 m o [ n
of~0.0, 0.1, 0.2, 2g ygih fucing chiek il B a6 TN oo S0 s k
1.5 gL. of NH err htaidn Taazesoﬂﬁtfamm onOm@ki.\um of stock solution Eamrm ﬁIbﬂ)ﬂﬂ&ntfnfseCt
of Ammoni um | ‘evedntagh tg ab pytiicn Esetml sd:ewnremt athylondimpigcigaiciceded 65
itable nutficn substnncc;gkgéu dg’c I”Ih \é s “ﬁ‘ éﬁx& 1l 4:{ %M th
t C a rformi Ctu
ey 1 n\‘mh oSElrestedl t h

Chtori de Cbncentr%ﬁf g

the results
in Table 11
25

952, 820
Silver ‘Strain
N-tr at e No.
Ti225

0 1

2.
.5
=

)

10

25

30

35

40

45

50

55

60

meal,

tillers’ solubles and fish meal. The inorganic
°'1lts include such things as calcium car AALE,
wnoniym sulfatg, ammoniu, chlond and
S\6elthe varibddl @4cd %fgih Qjch
mg;l:llrlcsc, cobalt, zinaC@ppetrhnd iron.
“he other ggrg

<50mcmatxon such as hy gg é%n concentration,

lemperature, time, rate tion, prcpara—
<50tion of the inoculum, st

<50and the like arc convi@Beh@l and may be

26 (similar to those for t{gaggiucnoq of chlor-

100, inoculation

tetracycline shown in
690.381.

The recovery of the tetracycline from the
fermentation liquor is conventional and nced
not be described as numerous methods for
recovering tetracycline from fermentation
liquors have aln.ady been pubhshed

The invention will be described in greater
detail in conjunction with the following spccxﬁc
examples.

tent Specification No.

EXAMPLE 1

Inoculum Preparation of S,

Strain §—2308

Spores of S. aureofaciens strain S—2308

were washed from a streaked agar slant with

sterile distilled water to form a suspension

containing  60—80 x 10° spores/ml. A

0.33-m). portion of this suspension was used

to inoculate an eight-inch shaker tube con-

taining 8 ml. of a mcdmm prepated according
to the following formulation:

atreofaciens

Sucrose 30 grams
Ammonium sulfate 2 grams
Calcium carbonate 7 grams
Cornstecp 16.5 mi.
Tap water, q.s. 1006 ml

Prior to inoculation, the medium was steri-
lized by autoclaving for 20 minutes under a
pressure of 15 pounds per square inch, during
which the pH changed from 6.3 to 6. 9. The
inoculated shaker tube was -then incubated for
24 hours ar 28°C. on a reciprocating shaker

operating at 116 oscillations per minute.
Inocula of the other novel mutant strains of
the present invention are prepared in an
identical fashion.
EXAMPLE 2
Chloramine-T Test for Tetracycline-Chlor-
tetracycline Differentiation

Stock solution A was prepared by dissolving

100 grams of Chloramine-T in 900 ml. of

anc Su%&l; ucose, f-s,
nfttk NBIits Abda QN nldB \le[)
bel owaracts, peprone, urea, cornsteep hqu&Q dis-

¥of é"- h cﬁta
is mixed in a test tube with 20 ml. of working
soxmion B The tube is shaken intermittently
\arymv
II‘mUO

thc tu&@tnfh\. Gy & ar'n??@d for color.

COA

Mashes

mashes comamm" high concentrations of
chlortetracycline dcvclop a deep amber color.
This CHloramine-T test is a further means
of diff¢rentiating the novel murant strains of
the present invemion from previously known
strains of S. aureofaciens.

EXAMPLE 3

Silver Nitrate Test for Chloride Ion
To a 16-ml. porion of whole fermentation
mash, there is added 10 ml of 0.2M HNOQ,
and 0.5 gram of a chloride free, diziomaceous
carth filter aid. The combined matcrials are
mixed thoroughly and then filtered. The
filtrate thus obtained is re-filtered as often as
necessary to obtain a clear filtrate. A 2-ml.
portion of Q.0IM AgNQ, is next added to
2 2-ml aliquot of the clear filtrate in a test
mbc. The mixwre is obscrved for a pcnod
£ 1 minute.  The formation of AgCl, evi-
acrccu either as wrbidity or as a “hxte pre-
cipitate, indicates the presence of free unbound

chloride ion in the whole mash samples,

ExXAMPLE 4
Tetracycline Production in Shaker Flask
Ferinentations
A. Full Chloride Medium
A {ull chloride fermentation medium for

tetracycline production was prepared as
follows:
(NH,).S0, 5  grams
- CaCO;, 7—9 grams
NH,CI 1.5 grams
FeSO,.7H.O 0.4—0.6 grams
MnSO,4H.0 0.05 grams
ZnS0,.7H.0 0.1 grams
Cornsteep liguor 20—30  grams
Cotionseed meal 0—2 grams
»  Starch 55  grams
Lard oil 20 ml
Tap water, q.s. 1000 ml

B. Chloride-Limited Medium
A chloride-limited fermentation medium for
tetracycline production was prepared as
follows:

Aigng llﬂtn concentrations of @&tafyeline]
conditions of the fer343@n winc red (a2 positive reaction), while
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S- 2308 0.0 <50 5760

0.1 <50 4580

0.5 <50 5440

1.5 <50 | 6080 - 1 Silver Nitrate Test-as per Exanple

3. 2 The chlortetracycline assay nethod i s not

sensitive to | ess 1d han 50 ntg./m. 952.820 However, the

cul tur.es showed -no_c_hJ~or_Leu.ac.)LcJ_u1e_b¥_pa.pet~si_u aphy.

EXAMPLE 6 (NH,).SO, The pH 04.83t grarss nmedi umcwamaz -} Fechnteger Basks, sealed

Response of Tet racy%l%’re Pé oducj p__%‘g&ff“a‘i ns Eﬂr‘ﬁé@jﬁﬁ éFm@“BG%@éﬁmllz% of
grams (ES at a pressure

pot assi um M ,SO A4H.0, 0.05_ gra: 15 tO ‘ S%L?aharﬂxgi{ After steriliza- 15

hydr oxi de, t hem 17/5%(5“71?4)' quot s ¢.pf O*E tion, “each pair of 25- mb ahqu dfievdrovel

mut ant strains of tl¢emp¢ce$xetwt 20280 ungramer e dvuspenSedulitnt gitP 3. 0xm1150m¢mla

i nvention may be rega“mf %E“FT‘eren%?“a%@Efmf rom P‘L}Q’f“és:flﬁ “"(E:E‘fa%léé s 1‘?@6"% he
tubes closed with 30y o previoushy kHgWn chl QRGRETAGNE s ST HAWE hitek, at 20
cotton plugs. 10The Qup kv qkubes1000Nt l.Ni Ng  pH 6—7, on a rotary shaker opefitifigdaiS |
of S. ‘aureofaciens (as well as from the rredlSQvalemces B einukej Agderghese clon-
120ferr] C. for 20 Five, 25-ml. aligpots of both medi w rc bilé:'(eg]f}lﬁ%f rg%lkmﬁhf;ﬂtbﬁrba‘e}ﬁq heeow
prinarily other mnutes, Howedto fl i'n st ant ed posi -
10 known tetracyclines such as 6- derret hyl -tetlra- tion to provide maxi num
surface area, and cyePne,

7- cht or o- 6- derret hgd-LeLLa}c-ycLLne,_a.nd__LeLLLg&LaLedAmLu_aeaded_SpoLes of

S. aureo- 7 - chbsoayso - 5a(1la) -
dehyd}lr ot et racycl in en? A= 37T ) st&? N .. .
ﬁ%{por & m ICO &tenefailﬁ}ﬁ d EI‘TC;: cgﬁm s oramn%el-,r?' %égiq:: .

1

CD“’QJ

i b
conparison of the scence p
distilled water t-e—i—epm-ui-t—r—a-v-l—pl-et—u-g-h-t— :
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in the case of allpihg otheg m ¢ro- _4p " 3800 L i
(NH[err])[err]HPO 0{4 grans orgarji sns testied which are
li st ¢d in Table 111 B <50 Sa¥ose -+ 15+

gram$ bel ow: _ - Stat S [ rent #22 9

gr ans when 2¥bservEd  dinder <l trali ol 3% - v

Crude agar 30 grams k3660[ err]) 65mr| n the+0- 14 days

i ncubati on 25 Tap—water—o—s- : 1666 Liian

peri 6d, vegetatiy e-pro- 50 18
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upper portion of the agar slant,

where t he

Corn fl our
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25 rate Test® 1 The chlortetragycline assay nethod|is not sens|tive to | ess
than 50 ncg./m . howévler , |t he c#Ptures sho#é@ no
chlortetracycline by paper strip,chromatog 5080 N _
EXAMPLE 7 (N [oerr])[err]%g[err] ©5.5-7.0
gramns __ 30 35 Charlacverization<50f Tefracys#done - Producing
CaCd err] 7-10 rags . ~Strains of|S.
aur eof-aci ens by Spectro-__ NH[ € rr] ég <20 1. 5°%%0 rans_
photometr+c Refl ectance of the Wiole MS(Oerr] (70%tech. grade) 0.080.15
grans 755 Har SikegtNilvits e as nchb»hnSt éep NEdi um Cor nst eep I i quor
20-30.. grans Sgaf'he ch%rtetrac Bt 52 ?‘n%lthg % S & é LLen
nea+___—— _ 0-5 Howeven, 't msho o ¢ Qgécﬁnc Fj é@%{maﬂf@}ﬁl WI t h
sterile Starch Exa: ar amsnc pH of phis 'ncdxu"'x W ted to 6.6
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8 m_..__Qu- 45 nedi 27?111 Qlfl é bt hg W\\%’e St(ATliu at 1 O°C for 20
sterilization of t hbquhEﬂEﬂilstﬂmsl ﬂi}ocﬂlﬂng'ilﬂinﬁanly othe' minu alloacd trd @dlid okill
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y me cl ref' 111 d 3¢ re 35
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1 the results \'1050 .7H.0 0.25 grams complete after 14 days. The same procedure
30 20 KH.PO 0.4 grams was followed in the case of all the other micro- 45 .
(NH,).HPO, 0.4 grams organisms tested which are listed in Table ITI :
Sucrose 15  grams . below.
Staley’s Nutrient 22 9  grams When observed under ultraviolet hght
} Crude agar 30 grams {(3660A) during the 0—14 days incubation
25 Tap water, q.s. 1000 mil pcnod vegetative growth of tetracycline-pro- 50
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in g one-centimeter glass 15 lowed in the case of the other m croorganisns
cell placed in the reflectance position at the 5 enployed which are listed
in Table IV bel ow, back of the sphere;9 magnesi um car bonate was Assays for

tetracycline e__ perfor eference. The specular reflect-
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The resul ts ar e, sk, Wahies zim’f“ a&%na ; ﬁ%ﬁisﬁ[ r’cro il B Al el ] Sk e 5
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Strain No. @Pﬁzﬁi’ftfemfrda@wrinnercm;néhtemlﬂq“ac ycl i r}e : 4
0 : udor SCEL rasppn agar bu a- er res were carrie
% "by wei ght m ligt t 3 62}6%? dk‘ﬁ;cas t‘x h%rggd-n{ out I uu Ctio:
T- 135 15 cyd ,éroducmv strains bccom ¢ blue. Examp 4 usmo lhc mi orngsnsiga;sted 30
None* , AX6Bentation medium foBfdtracycline pro- 18 Table 111 bclow, with the results set forth
T-143 {lxmﬁe\’as prepared according 1@ giie follow- in TabipgIIl below. 9
T- 225 ing\EgpRwation: 100 72 3 S-2308
None* 100 63 12 S-2589 None*
100 94 36 TanLe III * The cul tures

showed no chlortetracycline by paper strip chromatography

** The scal es of reflectance and vvavel enﬂgtal;\s | n Fi gureqs 1 through 8 are not

linear with the quan-ﬁlawégze'ﬁl gtted—Fhis—irs—cue—to—the fardspcdibrr plotti ng

mechani sm of ‘the  Strain No. Chlortétracycline Te"g‘éﬁﬁfrolgh f’@%’gg“é’ﬁe used and in

no way effects the _calculatiod 0f PEHE AR 25
EXAVPLE 8 ) A—3717  CqCl [err®p. 6H ¢rr]O 0o | Pale meOOS gr ans
Characterization of a_Tetracygline-Pr oduci|ng Kd e
1.28 grams Strain of IS} t?’%uredfam end by $pect rE° HEE PRI PEio8T 1 ]
0.36 grans 50T—140 <50 730 Phot PBkiliaft yed ect ance. of
t he :Wol e . L-Methionine 0.60! grans - .
Har vest Mash in Synt hdtilé> Medijlum <50 L- HP®Pi di ne¢ Brilliant yellow (.80
grans 30 Spores of $._,adreofiaci eng,strailn S- 2589 . Brliantetd | | €d
H[err]O q.s. 1000 M ' silane Je .

; S$—2308 <50 6640 - Brilliant yellow

| $—2589 <0 | s Brilliant yellow

s _ 25

1 The chlortetracycline assay mcthod is not sensitive to less than 50 mcg./ml.
However, the cultures showed no chlortetracycline by paper strip chromatography.

EXAMPLE 7 (NH).S0,. 5.5—7.0 grams 30

35 Characterization of Tetracycline - Producmg CalO, . - ‘ 7—10¢ grams
Strains of S. aureofaciens by Spectro- NH,Cl 1.5—<2.0 grams
photometric Reflectance of the Whole MnSO, (707 tech. grade) 0.08—0.15 grams 55
Harvest Mashes in Cornsteep Medium  Cornsteep liquor 20—30  grams
Spores of S. aureofaciens strain T—135 Cottonseed meal . 0—5 grams 35
40 were washed from an agar slant with sterile  Starch . 45—55  grams
distilled water to form a suspension containing Corn flour 14.5 grams
60-—80 x 10* spores/ml. A 0.33 ml. portion Lard oil ' 20—35 ml 60
of this suspension was used to inoculate an Tap water, q.s. 1000 ml. :
cight-inch shaker tube containing 8 ml. of a ,
45 medium prepared according to the formula-  After sterilization of this medium in an auto- - 40

:ien disclosed in Example 1. Subsequent pre- clave for 20 minutes at a pressure of 15
paration of inocula of the novel mutant strains  pounds per square inch, 25 ml. aliquots in
of S. awrcofaciens employed followed the 250-ml. Erlenmeyer flasks were inoculated 65
method of Example 1. with 1.0 ml. portions of the inoculum pre-
50 A fermentation medium of the following pared as described above. The fermentation 45
composition was prepared: was carried out at 28°C. from 0 to 18 hours
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were washed froman agar slant with sterile distilled water to form a
suspension con- To this nediumwas added a |lard oil-mneral 55

oi |

of 3 parts of Iard 55' m . portlon of thl's suspensi on was uséd to

to 1l:part of U S.P. grade mneral oil, at 35 inoculate an eight-inch
shaker tube containing the rate of 0.63 m. per 25 m. of nmedium 8 m. of
a medi um prepared according to the =~ After sterilization of this rredi umin
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25 an eight-inch shaker tube containing 8 m. tetracycline are produced,

said tetracycline- of a nmedium prepared according to the producings .
strain of Streptornyces aureofaciens - formul ati on disclosed in Exanple - - -
1. : being also characterized by its ability to A
fermentation medium of the followng inpart to the whole harvest mash a -
color 80 - conposi tion was prepared: characterized

by a reflectade, curve. when : 952,820

plotted |inearl . &hatehiivel N M@Jr{eirfc?dng'b?t axﬁ‘?x%o'%gs ofD:ét'raQ llw]ﬁ‘)[ ml. according
15.5 grams betweerp themeedripet aAceficunce @nid stunddrd HisgRtassay meh@l Mkekeddlr

42.7 grans | i HP \ﬂkfaquhf%) ) wholp gharyegf Itéetceln@ee Shoeeﬁr we Chlortet@aﬁhrst b ch

30.8 grans 5 i fif} g eter Tlcany 588 nf A 0;?: f°ﬂ§‘5_““°e >
CaCJ err] Inurc 7 of the dram;lg %ﬂﬂfem :-nurv béxjtﬁ)g Gerjtﬂﬁllﬁol:é;xc %%b
merr]. ( NH['\$ in ){ne{crriln&@[eeglas]s cell placed in  type sp»ctropho.cmaerBand g repP®luced in 2.
A process as cI ag i 5’;‘1?{’1“%%‘:?‘? gﬁzm%%%cggng? Figyef é%%thﬁ dagtlel;"sl The Samplceﬁwai &
2.0 grans gag of aﬁgf o8 afir et 4t 8 7%
Techni cal G ade i ai‘ﬂrQlugJ AddeCof 00 mulid, %&rf, (;;acne %‘J:Etl sszfois]t
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Aci d 420 m was  1as Heﬁr‘é“nﬁ’al“"c ReARBt regl papincisied @ §f 400 my 0

aur eof aci ens i s* %0 FagHdler, 420 oo was T30 giemas th 331&’5’%’?%@ NG,
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[

medi um -After steri
eofaciens which produces tetracycline
95 of thes negir thJﬂ 5\ aneoﬁzu“e;ecdtrames-f-mgz quﬁc’é“’ N Al e A S

clai med in cl ai werd washirbfrepran agar sgnt yithrsesks unedof suﬂa&r@dUﬁh@l@xcp&ndxsquamean nch,

the strain of s?-r‘ pit %[ﬁz\_ efgmhﬁlrsésﬁ‘f“é% i%‘ij‘sa] s ZQUCOUSZ‘SHTFFP‘ megiyre fenasy é‘
m . - Erl enmeyer fcn‘?"o%%?dns&? %‘111 culr:Le %&:ﬁdk f?ﬁ’% r‘t P&foﬁmgs
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24[err]C. from 1 EVENS LANGVEI%IO[&QA\BRYny,&hercm thOveldkal di@ines, on
arotary shak‘érlgg eVei ng . }éS grams - RlwkdiNBON:cBBce airve] B0 a suaight :
revol utions perGlfifffhe 3 EIn lne Soopdmmeretsafeneeags o
The whol e har vesto, mash assayed 1070 grams g 420 mu than 46 % orthé

Appl i cants. (NH,).SO, Leani ngt on SSpa grals i nt ﬂdAprbE:esJ‘i@l‘cla%}i@ﬁd]aymS wherein

Stationery i 'EC"b R grams  the swain of | Wapomgreomyredfeains 1964,
Publ i shed: by Th% !‘Z%f tl.e lluggradz)S O%QQF‘: %pt :II %‘r%e& as%ﬁfmed in ¢laim 1, wherein 90
London, WC. 2 d‘cﬁmm ch COp' €S IMyks athcn% ain’ jof Streptomyces 1 eafaczens is
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