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subst ancegemarkably beneficid. or its specific derivative and cobalt ion, to a
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eH ratlon of cells of bacteria
havi ng nitg Fb th@?atqﬁe activity by cultivating Rhodococcus rhodochrous
bacteria capa e of producing nitrile hydratase. 40 The addition of at
| east oge v@lgreHrFﬁ%aﬁ{ian%@ﬁQhéh'aFe R, d.euﬂga&ultwees%batuemﬁau&ﬁga 1] to [I1] and
cobalt ion to the culture nedlun1dur|ng the cultivation of odococcus
r hodochr ougriNDIoL 2 r@ar kably increases the nitrile hydratase activity
per unit culture fluid.

wherein Rs and Rs each are -H, -CHz or -CzHs; and

35
NH2CSNHz  [lI]

. and cobalt ion in the preparation of cells of bacteria having nitrile hydratase activity by cultivating
K_/ Rhodococcus rhodochrous bacteria capable of producing nitrile hydratase.

40 The addition of at least one of urea and specific urea derivatives of formulae [1] to [Il] and cobalt ion fo
the culture medium during the cullivation of Rhodococcus rhodochrous bacteria remarkably increases the
nitrile hydratase activity per unit culture fluid.

This increase in nitrile hydratase activity per unit culture fluid is presumably traceable to the increase in
cell concentration (i.e., yield) and/or cell activity {i.e., quantity of the nitrile hydratase in the celis).

45 In the present invention, the addition of urea or a derlvatlve thereof and cobalt ion is especially effective
in mcreasmg the cell activity.

DETAILED DESCRIPTION OF THE INVENTION

50 |. Rhodococcus rhodochrous bacteria

The bacteria used in the present invention are Rhodococcus rhodochrous bacteria having nitrile
hydratase activity and the capability of hydrating nitriles, particularly, even aromatic nitriles, to produce the
corresponding amides. A specific example of such bacteria is Rhodococcus rhodochrous, strain J-1 (FERM

s5 BP-1478), disclosed in Japanese Patent Appin. No. 231744/1988 and U.S. Patent Appin. Ser. No. 243,986
mentioned earlier. The details of the sirain J-1 are given in these patent applications as follows.




Thes inerease in nitrile hydratase activity per unit culture fluid is
presumably traceabl'e to the increasgpiorsea®ld Btoncentration (i.e., vyield)
and/or cell activity (i.e., quantity of the nitrile hydratase in the
cells). 45 In the present invention, the addition of urea or a
derivative tRdgieard Reresitionbal t ion is especially effective in increasing the
cell activity. DETAI LED DESCRI PTI ON OF THE I N\/EI\FI'I O\I 50 I Rhodococcus

r hodochr ous, b A& Hein 4-1e8 ispiated E¥ psfras g sqil i da?"eseptembe"
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produce t he'™d am des A specific exanple of such bacteria is

Rhodococcus n J-1 (FERM 55 BP-1478), disclosed in
Japanese Pa% %Q%Qﬁ% a%ﬁ%(:%"é'%MM 1988 and U. S. Patent Appln. Ser. No.

243, 986 W%ﬂl@&ﬂﬂlo&éﬁbhﬂcter&ﬂ@ det ails of the strain J-1 are given in these
patent applications as fol EP 0 362 829 Bl 1. Origin and

Deposi tion The s e&h@s.zk&cmguagl,aswuby us fromthe soil in Sakyo-Kku,

Kyot o, Japan,(2)3egme\@RsiAn Bibhg@ied RA1RhEY 84l i the inkidBsfagdiof Eultivdtion GrowsRTbrintd Saight
Resear ch | nststidkite snaPpieg) and then i$ diddusitintd eiort badilmsen.and Technol ogy, M nistry
of 5 | ntser ngd)iMotiay: IMmatitbe and | ndustry of Japan, where it was assigned the
accessi on nurd&orriafidilf &ieresNdBe under t he Budapest Treaty. 2. Bacteri ol ogi cal
Char act eri st i(@) SrdirOstaifiggy Podilivehol ogi cal Characteristics (1) Shape and size of
cel |l : 0.9-1. @)Aecidifgst promtd:Nepalive | (2) Pol yror phi sm An el ongat ed rod- shaped
cell in the i(fiHetomphisgrgdocyte: Grspvéd/ati on grows to forma straight stick
vvith.,snaﬁ’pl ng, and then is divided into short bacillus form 15 (3)
Nbtility: Wm’é&herayferwmsﬁatvﬁr&ﬂs Str'tuwwe&o Rbne (5) Grain staining:

-Posi t 6) Acid-f t t Ne t h | :
Coser ved 20 @%wntaaﬁ?f e i g w 8%1 Tl ‘l‘ﬂ%"%?é%é‘g‘é‘g%ﬁ%’quw dnirael 45 oefre
(1) Boui | | on- || n- %:én e‘gﬁ;%% wutr?a smoclﬁh daam%ﬁ{y cgrAl'v%x, r}"Seljtl‘llersci}y cross
irregul af’ S ion, anc[apg?; ofange-pink

(3) Bouilion liquid culture: Abundant growth with formation of membrane. The culture fluid becomes fairly

turbid and a precipitate is formed as the cell grows.

(4) Bouillon-gelation stab culture: Good growth on the surface in the shape of a funnel along the stabbed
30 area, but scant growth in the undersurface. Gelatin is not liquefied.

(5) Litmus-milk: No change.
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surface,” flat, opaque, and pal e orange-pink. 25 (2) Bouillon-agar sl ant
culture: Filament with a snooth suepPams2329iBa slightly convex, rather dry
cross section, and pal e orange-pink. (3) Bouillon liquid culture: Abundant
growth with formati on of nenbrane. The culture fluid becones fairly turbid
and a precPisitlegicelprapgitited as the cell grows. (4) Bouillon-gel ation stab
culture: Good growh on the surface in the shape of a funnel along the

stabbed 30 ~ arepl)Reduetidh SEOWikrateihe undersupbggeiygel atin is not
quetigd. (5) Lijays il Mo change. 35 40 45 50 53 3 C7EP 0 362 829 B1
(¢) Rhysiol ogi cal gygﬁgFFFégiFf§ Qagction of nitrategative Positive 5

( 2)Denitrificati (3)MR Test: Negative (3) MR TeNegative .
Negative (4)VP Tefa'vp est: hbgatlveN%B% rmati on of indole:
Positive (6)Fornma |5n OF ﬁ§drogen sul fide: Positive ¢ E@&?olysis of
starch: 4 f\eyRormationUotl indollen of citric Bosttie& Kocur's culture
medi um Ne ' st egsen. t Sgggh . LLive
(9)Utilization Ofﬂ?hg§?gﬁ?gb§i??Oggg§gggb0§?§ 'uﬁ&gf?ibﬁitrate:
Posi tive Amoni unf3hBydrolysis of “starchpositive (1RggREH¥ei on of pignents:
hbgatlvg (8)Utilization of citric acid:

Kocur's culture medium: Negative

Christensen's culture medium: Positive
(9)Utilization of inorganic nitrogen source:

\ 2 Nitrate: Positive
Ammonium salt: ' Positive
(10)Formation of pigments: Negative
25 (11)Urease: . ' Positive
{12)Oxidase: Negative
(13)Catalase: ) Positive
% (14)Hydrolysis of cellulose: Negative
(15)Growth range: pH: 5-10
Temp.: 10-41°C
(16)Behavior toward oxygen: Aerobic-
35 (17 )Decomposition of tyrosine: Positive
(18) Decomposition of adenine: Positive
U (19) Phosphatase: Positive
40 (20)Hydrolysis of Tween 80: . Positive
(21)0~-F Test: 0 (weak)
(22)Heat resistance (in 10% skim milk
# at 72°C for 15 min.): None
50
s



25¢ » (11) Ur ease: Positive (12)Oxi dase:
Negati ve (13) Cat al ase: EP0362829Basi tive (14)Hydrolysis of
cel | ul ose: Negative (15)G owt h range: pH: 5-10
Tenp.: 10-41C (16)Behavi or toward oxygen: Aerobi c 35

(17) Deconposi tion of tyrosine: Positive (18)Deconposition of adenine:

Positive (19)Phosp , |tV

(20) Hydr ol ysi s of ﬁ%é£§§gﬂﬁﬁi°n °$%§ﬁ q &egfglé%ﬁﬁzéaﬁigégides

0 (weak) (22)Heat resistance (in 1®8&kimnilk at 8% for 15 nin.):
None< 45 50 55 4 EP >-Arabifd®e Bl € 23) Formati on of-acid & gas from

saccharide: Acid D-Xylose Gas L:-Arabi nose - DXyl ose -
D- d ucose + 10 D- Mannose - D Fructose + Mal t ose
+ Sucrose + 15 D-Glucose LYct ose - Trehal ose -
D- Sor bi t ¢4 + D-Mannose - -
D-Fructose + -
Maltose + -
Sucrose + -
15 Lactose - ' -
Trehalose = - -
D-Sorbitol + -
O D-Mannitol -  + -
Glycerol + -
(24)Growth in a single carbon source:
Inositol -
2 Maltose +
D-Mannitol +
Rhamnose -
D-Sorbitol +
» m-Hydroxybenzoic acid +
Sodium adipate +
Sodium benzoate +
35 Sodium citrate +
Sodium lactate +
Testotetrone +
U L-Tyrosine - +
40 Glycerol (1%)(w/v) (+)
Trehalose (+)

p-Hydroxybenzoic acid (1l%)(w/v) +
(+): slightly positive
(25)Analysis of fatty acid & cell wall: The cell
contains unsaturated and saturated
straight-chain fatty acids and
50 tuberculostearic acid. TLC of
mycolic acid gives a single spot.

55 According to the characterization of the above listed bacteriological properties in the light of Bergy's
Manual of Systematic Bacteriology (1986), the strain J-1 is an aerobic, Gram-positive, weakly acid-fast,
catalase-positive and non-endospore forming bacillus with no flagellum. This strain is in the shape of an
elongated bacillus and a mycelium in the initial stage of growth, grows with branching and then is divided
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D- Manni ¢ ol + 20 G ycerol + (24)Gowh in a single

carbon source:- | nositol - 2’EP0362829B1 Ml tose + D- Manni t ol
+ Rhammose - D-Sorbitol + m Hydr oxybenzoic acid
+ Sodi um adi pat e + Sodi um benzoat e + 35
Sodi um ci tnteyghert bacillus form. in view of these featues thg Hirain 1! 4¢ eonsidered to fall under Nocardia type
Testotetr ﬂ‘ée"‘a + L-Ty r05| ne + 40
d ycerol IS of the fatty acnd comp on-pp% hat the bacterium contains unsaturated a(lq_)
p- Hydr ox y Ig% clu erculostearlc acid Smcp Ihe. TLg| qf :n;(f:ql % ves 3 o
(25) Anaf y jnge Eh af‘dar Hodog o &Qg gé %Z]d
sat urst e d er"uradj? 6d r osa obactenum i bacterium i$ also di mgu:she
t ub | H vie ﬁ t|o ofca on ato of the. m ocrllc acid.

ubercu OS esul vestl ati ﬁe B F %ﬂ UM ﬁﬁ; b%ﬂ? maﬂleé gs
Accor di ng R‘\&o "usq’ I zat'i Ol’l O e a I St e acteri ol oglca
propert beﬁ‘n—t‘mr f Bergy's Manual of Systemat I ¢ Bacteriol ogy

(1986), theursd aaiid ashvativéss an aerobic, Gampositive, weakly acid-fast,
cat al ase-positive and non-endospore f or ni ng bacillus with no flagellum

Thi s strain ih theipfesérit vénbieh) Gre®indaRealeagies srdnd¥arulab [0 AN GhawnMgembdisiétuhdlioh he
initial steigeyasé ingiicaist but, IgMoviat we fiade her@totord ikivnziled tyipleslenzymednduteikedle Ditriles oEP O
362 8295 Bimidad, dntes lalia; trotoasmidd, it 35 wolnunekpacted that wéa dnll @S orivatizbsicar SffectiVely isdutali N
J-1 i s conwildeydethse. Sufpasingiy e and\isciaraiivas, wpgreused singly and not in combination with other
enzyme inducers, exhibit far higher efficacy than conventional enzyme inducers. Furthermore, since urea is
less oxpensive than other enzyme inducers, the method of the present invention can be advantageously
_ applied to industry from economy viewpoint.
b- 20 Examples of the compounds of the formula [I] among the urea derivatives used in the present invention
are methylurea, ethylurea, 1,1-dimethylurea, and 1,3-dimethylurea.
Exemplary compounds of the formula [lI] are urethane and methylurethane.
The compound of the formula [lil] is thiourea.
Urea or its derivatives are added to the culture medium in one batch at one time or sequentially. The
25 term "sequentially" as used herein is intended to mean both "continuously” and "incrementally".

. Cobalt ion

Nitrile hydratase cannot be obtained simply by adding urea or its derivatives to the culture medium, and
30 it is essential in the present invention that cobalt ion be added to the culture medium. (The presence of
cobalt ion is essential for the production of nitrile hydratase by the bacterium of the present invention as
has been set forth in Japanese Paient Appin. No. 231744/1988 and U.S. Patent No. 243,986 mentioned
earlier.)
Ordinarily, cobalt ion is formed by adding a water-soluble cobalt compound to the culture medium
35 which is aqueous. The water-soluble cobalt compounds are as defined in chemical encyclopedias, so that it
may be easy for those skilled in the art to suitably select and use one of such compounds.
Typical examples of the cobalt compounds are those which afford Co** or Co***, particularly Co*,
, such as cobalt chloride, cobalt sulfate, cobalt acetate, cobalt bromide and cobalt borate.
W Additionally, vitamin B2 and metallic cobalt can also be used as cobalt sources. Vitamin B2 contains
40 cobalt in the form of a complex which is ionized by autoclave treatment, while metallic cobalt is ionized by
the oxidizing function of microorganisms during cultivation.

IV. Cultivation/Production of nitrile hydratase

45 The Rhodococcus rhodochrous bacteria of the present invention can be cultivated under any conditions
suitable for the purpose except that urea or its derivatives and cobalt ion are added to the culture medium.
For example, predetermined amounts of urea or its derivatives and cobalt ion are added to basal media
listed below, and cultivation may be carried out at a temperature of about 15 to 50 °C, preferably about 20
to 45°C, and more preferably about 30°C at a pH of 7 to 9 for about 30 hours or longer, preferably for 40
50 hours or longer (up to, for example, 120 hours).
The overall concentration of the urea or its derivatives in the culture medium is about 1 to 30 g/1,
preferably about 2 to 20 g/t, and more preferably about 5§ to 15 g/L, while the concentration of the cobalt
jon is about 5 to 15 mg/t as calculated in terms of CoCla.
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bagteria. The analysis of the fatty acid conposition has reveal ed that the
bact eri um cont ai ns ‘unsat urated and &pto362t82d BYtrai ght-chain fatty acids

i ncl udi ng tubercul ostearic acid. Since the TLC of mycolic acid gives a 5
single spot_having the same Rf value as the standard bacteri um Rhodococcus
r hodochr ousB{SAIMe9d®38)  t he bacteriumis distingui shed fromthose of the
genus Mycobacterium This bacteriumis also distinguished from Nocardi a

bacteria in vj 8 t sition (nunber of carbon atons) of the nycolic
acid. _As Aare tion of other biochem cal properties, this
bact ¢ri um has beenConipenghted as Rhodococc@g s of] kel madiamphnd

its derivatives In tﬁgﬂgresent i nvention, urea and ﬂp@yﬂgri vatives of the
formulae [I] to [I¥? shbwn herei nbefore function as enz i nducers, but,
from what we have KHp®@pfore known, i.e., typical erfy®e8inducers are
nitriles,pr 15 amggey inter alia, crotonanmde, it iy gigl!y unexpected
that urea and its erbva%'gﬁs can effectively induce njtri‘le hydratase.
Surprisingly, urea gt 82 erivatives, when used siql'gr#ﬁand not in

conbi nation with ovheaménzmiwtupedcers, exhibit far (ipmt efficacy than
conventional enzyng.i [4S t hernore, since ur | e pg{sSi ve

t han ot hex enzymenﬁﬁégggggfl yﬁgg%et hod of the prese@%%ﬁ%nm?bi@ be
advant ageousl y appf¢empositicns({in Lfoofetbeomplutdgudint. 20 Exanpl es
of the compounds of ”B%.Jtﬁr la [I] anong the urea glggiygtives used in the
present invention are nethylurea, ethylurea, 1,1-dinethylTurea, and

1, 3- di met hyl ur ea. Exer?ﬁllﬁriwnbcﬂ?dﬁﬂﬁtg‘}ﬁt? he fornmul @{41M9are urethane and
met byt ur & hane. The capegstdlof the fornula [111] is2i¢imgirea. Urea or its
derivatives are added% he .cultu#'i medi umin one b tﬁh at one tinme or
sequentially. The 25 i G AR |yt as used her®th 2 i ntended to mean
both "continuously" arthiaminr dnpivadhildride! . .Cobal t0iemdi tril e hydratase
cannot be obtai ned si [ pls deri iyes to the culture
medi um gsnd 30 it is@s%iﬁ*%@i%%&%tgéé% invenq?%nl“ hat cobalt ion be
added to the cul ture medminohenroir aackte of cobal t0idmMgs essential for

t he production of nitrﬂilbooﬂyg;ﬁﬁ ase by the bacteriunyo3 ,we pr esent

i nvention as has been set, forth in Japanese Patent pln. " No. 231744/ 1988
and U.S. gPatent No. 28PMed ardf i oned earlier.) O di%aPti§9 cobalt ion is
formed by addi ng a walpgistsidl1dd awgdrl t conpound t o Bakaagét ure nmedi um 35
whi ch is aqueous. The water-sol ubl e cobalt conpaunds are as defined in
chem cal encycl opedias, so that it may be easy for those skilled in the art
to suitably select and use one of such conpounds. Typical exanples of the
cobal t cesrpounds are those which afford Co++ or Co+++, particularly Co++,
such as cobalt chloride, cobalt| gide@MeBiumEPal t acetaFe, cobalt brom de and
cobalt borate.

, KaHPO4 059
W, KH2 PO, 05g
40 MgS0Oy «7H20 05g
Yeast extract 30g

Distilled water | Balance (pH 7.2)

45
Culture medium C
Glucose ' 10g
KzHPO, 05¢g

50 KH2PO, 05g
MgSO, +7H20 059
Yeast extract 10g
Peptone 759
Distilled water | Balance (pH 7.2)
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Additignally, vitamn B12 and netallic cobalt can al so be used as cobalt
sources. Vitamin Bl2 contains 40 EPQ38RB28B1t he form of a conplex which is
ionized by autoclave treatnent, while netallic cobalt is ionized by the

oxi di zing function of mcroorganisns during cultivation. |V.

Cul ti vat i brirarimenidExamplest nitril e hydratase 45 The Rhodococcus

r hodochrous bacteria of the present invention can be cultivated under any
condi t i onMeagyrpmenbans Qefipition QEERYPLAIMYex cept that urea or its derivatives and

cobalt ion are added to th dium For exanpl e, predeterm ned
amoynt $ oﬂ‘"ﬂ?ﬁpgf‘lfr'“‘ﬂaflg’"%@'ﬁﬂ%ﬁﬁ%ﬁﬂﬁ& cobalt ion are added to basal nedia

listed bel o p It|v tl on ﬂ d out at a tenperature of about
15 to 50 [e ,é' Jao) &ﬂn ,p%'@ﬁ%% r&, &rﬁélagi oy, 1 B oG R o
about 30 { |t , pw o BAlitfel @A MEpH RO)EdnTzADI Y
for 40,50 Blcidrili chbi us&&i&d ﬁdﬁama&lﬁre filid é&Qjalﬁs% A to rblE a0a02 Cadrla
concent ra; &‘darﬂ?u edtt déh@daariarthd rtaﬁctlsfﬁﬁa!s\ni%h kerrRiRated With iR aatitidnlor .2 mboki 1INHGLS about
1 to 30 g/[err], preferably about 2 to 20 g/[err], and nore preferably
about 5 t@ %nﬁén]ofmmjréﬁsemmcentratlon of the cobalt ion is about 5 to
15 ng/[erri as calculated in ternms of Cod 2. 55 EP 0 362 829 B1 Basal
medi unys Cul tTHé sctiviy Gias! detdkminedifoothe sdecific activity (S.A.) and the tot#lactivitt (T(A)ras d¢ficed Relowf t he

medi un) K2HR&4  mmole product amide/mg-celis/min. 13.4 g KH2PO4
6.5 g 10 TA: Dadhk product amide/mi-culture medium/min. 1.0 g MgSH4. 7H20
0.2 g Vitamn m xture* 0.1 m Distilled water
Bal ance (prmpled) 15 Conposition (in | [err] of the sol ution) Biotin

2
3 8% E?Lgltplrjq?ptg? o 8t Ll‘gﬂln%ftoefz urea were each add tg ttfggabﬂilh%fg‘ H\eﬂ r}fr&s'pg EJ mg/L of
0.4 ny CoClz. To 60 mi each of the resulting culture medium was added a pre ure hodococcus

rhodochrous, strain J-1 (FERM BP-1478) (obtained using the basal medium C), and shake culture was
carried out at 28 *C for 98 hours.
25 For comparison purposes, culture was conducted similarly in a medium containing either urea or CoClz
alone.
The resulis obtained are summarized in TABLE 1.
From the TABLE, it will be noted that the addition of both urea and CoCl: is essential for increased
production of nitrile hydratase.
30

Example 2

Strain J-1 was subjected to culture similarly as in Example 1 at 28°C for 48 to 120 hours in the basal
medium C mentioned above in the presence of 10 mg/t of CoClz, while adding or not adding predeter-
35 mined amounts of enzyme inducers (urea and crotonamide) as set forth in TABLE 2.
Presented in TABLE 2 are T.A. and S.A. values obtained when the maximum T.A. values were marked
during the measurements of the activity.
As is apparent from the TABLE, the use of urea alone as an enzyme inducer contributes effectively
'\_/' toward increasing production of nitrile hydratase.

50 .
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25 v Pyri doxi ne hydrochl ori de 0.4 ng p- Am nobenzoic acid
0.2 ng Riboflavin ° EP 0 38223298130 Folic acid
0.01 ng Distilled water Bal ance 36 Cul ture medi um B K2ZHPO4
0.5 g KH2PO4 0.5 g 40 MySO4. 7H20 0.5 ¢
Yeast extract 3.0 g Distilled water Balance (pH 7.2) 45 Culture nediumC
A ucose | og K2HPGP2I Lé KH2PO4
0.5 g MyS04. 7H20 0.5 @ Ypase dx a9 @?g Pept one 7.5 g
Distilled water Balande £hoH 7.2) |58 7o ..Equ62§29§1 % &pRijnent al
Exanpl ; ‘es ®Measur enent ar{d Bef ni®¥i qn of Enzyme Acti vRty™ 5‘"(1‘7‘ Met hod for
I\/basurlng Nitrile Hydrgtase Retinvitty—Thenitril qvity was
determ ned as follows. |2 @ pf a react;_pn solution conprising 1.0 m of
benzonitrile (20 nV), 1. O | of «3-cfanBhy &dlneoél M or 1.0 m| of
acrylonityile (1 M as la $ubpt 4t 4; m0. & nf of asg ufg pidsd@4te buffer
(0.1 M pH7.0); and a 1043r=dé‘l‘ermned anmourrt act & i lgncfglls (isol ated
froma culture fluid) vas calised o react at 20 * Cfor
el 2|7 "R 8 ". "
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'predetefrm' ned time period, and the reaction was then terminated with the
addition of 0.2 m "of 1 N HCl . (2)gfgdszgdomwn of Nitrile Hydratase Activity

15 The activity was determned for the specific activity (S.A ) and the
total activity (T.A ) as defined below. S. A : [err]nole product
am de/ ng-cell s/ mn. TA.: [err] nol e pfAREE@t ami de/ m -cul ture nedi uni m n.

Exanple 1 20 Predeterm ned anmpunts of urea were each added to the above
basal medi um C doriufird| n@odupmtm/) éeUFe]ar(ﬁ?lf) C@Qto%am.I&PW M pgaehivie! [ he
resulting cul turjemsgghym was ad 4 a precultude fluid of
Rhodoco%cus rhodgochrouy, strain J-1 (FER\ BP-1478) (qui_ eYISI g t he
basal medi um C) ,l_and ake culture was ried out at 128 "_\'prr]' or 96
hours. 25 Fqr o®npgri sotd purgoses, culture2mas conduzsted séorijarly in a

medi um cont ai ni g eL t hgr _ur or |CoCI Z arlfone. e resqgrt QT ep are
summarized in TABL-&L— : %&%—#M—&g—hddi tion
of both urea and CdE12 |is e¥sentijal for i|lncreaddd productébory o¥8njtrile
hydratase. 30 Edanmpge 4 Strggn J-|1 NG subj ectg@ to CLIt:;yee sigglprly as in
Exarrpl e 1 at 28[ e+ —EHfor—48—+o1126—trotrs—tr—the—bas -ecHuTrE nti oned
above in the prdserdte df 10"/ [drr]7®f 12, while ddaihg of2fol addi ng
predeteg- 35 m ned am)unt s of enzyme inducers (urea and crotonanm de) as set
forth in TABLE 2. Presented in TABLE 2 are TA. and S. A val ues obtai ned
when the EsempmBn T. A, val ues were marked during the measurenents of the
activity. As is apparent fromthe TABLE, the use of urea alone as an enzyne
i nducer contRrédetermainededimounts pfrdayderivatives elerreeheatidechlg ther abovediabab mediém € qontaihing
hyd‘\a—t 288 ¢ 10 a@/240f CoBl=.5Ep 69 ml eaghrof theggsultingy cuitgre medium was added 4 ml of a preculture fluid of

Rhodococcus rhodochrous, strain J-1 (FERM BP-1478) (obtained using the basal medium C), and shake

culture was carried out at 28 *C for 96 hours.

For comparison purposes, culture was conducted similarly in a medium contammg methylurea alone or

CoCl. alone.

25 The results are shown in TABLE 3 in which are presented T.A. and S.A. values obtained when the
maximum T.A. values were marked during the measurements of the activity. In this TABLE are added for
reference the results obtained for 7.5 g/t of urea.

As is apparent from the TABLE, the use of both a urea derivative and CoCl; is essential for increased
production of nitrile hydratase.
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[esir] > EP O 362 829 Bl TABLE 2 Cul ture Coll 2 (ng/ferr]) Ur ea

(g/lerr]) Crotonamde (g/[err]) epid=mszepeBiile Medium T. A SSA C
10 2.0 23.2 6.0 C 10
4.0 24. 6 6.1 10 C 10 -
7.5 16.6 5.8 C 10 5.0 2.0
32.6 6.5 C 1 7.5 213
42.2 15 Exanpl e 3 Predet r e red.a“rount:g ofy Uirtaemlerd vadi Ves e each added
to the above basal mnedium? JorfEa *200 1Q " [ g4 ] 00f & 'CaGi D, To 60 ni
each_ of fhe resulting cu tgrq fdju S a‘ddenl N nmiNofeg p'r @ ture fluid
of RAbBdococcus rhodochro saétrai 1 J-l (FERM BP- 1478) (obtaj nefd using the
basal medium C), and shakeocyl turg was_carried out at 28 [efr]|C for 96
hours. For conparison pu pﬁses, .cpl tur® was conducted si MM arly in a medium
contai ni pg met hyl urea alpng qr Fop® ahone. 25 o Fheoresy| bsl are shown in
TABLE 3 in which are pr eAtédFT A and WA avalBieSonfai Webighhen t he
maxi mrum T. A. val ues were¢l mar ked dbring the nmeasurenents of fhelactivity. In
this TABLE are added for{ referencp the results obtal ned fo;l 7.p g/[err] of
urea. As is apparent fr thé TABLE, the use of both a ureal defivative and
CoCl 2 ismessential for ijpcregsed production of nitrile hydrbtase. 30 35 40
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Claims

55 1. A method for cultivating bacteria of the species Rhodococcus rhodochrous which comprises adding to
a culture medium free of crotonamide at least one of urea or urea derivatives of the following formulas
[1] to [):

11



EP 0.362 829 Bl 50 [err] 55 1.
cultivating.bacteria of the spei Cgpgp $¥dagbagpccus rhodochrous H ﬁ I
east

i

conprises adding to a culture nediumfree of crotonam de at ane no
urea or urea derivatives of the followng fornulae [I] to [II1l): EP O
362 829 B1 0 [err] Cainms 55 1. A nethod for cultivating bacteria of the
speci es Rhodococcus rhpdocHrous|wnr ch conprises adding (0 Ja | ture nmedi um
free of crotonanide at| | &dt en of gea. OonaUr@a @erigyatdves fof the
fol lowing formulae [I]]tg [|I 1) QBQQ BZQELB;IE R3R4 [1]
wherei f .R1, R2, Rl and gl dach re -B s=CH¥orew CRHS N ald |t substituents
not being -H 5 [Il] wherein R5 and_R{4 each are -H,
-CH3 or -C2H5; and NH2 2 [ I'1T] 10 and cobalt 1on for {prgparing cells
of Rhodococcus rhodochf offs |bact ria ving nitrile hydr egse factivity. 2. A
met hod as clained in c aﬁml,"i evei f tlee m\odocoscusorhoco rous bacterium
having nitrile hydrataselaqti®ify is Rh@locdcclls Bhodchdui | strain J-1
(FERM BP-1478). 15 3. WA netfhod @as clainmed in claim11, wherlein urea i s added
to the culture nedium{ 4. A nethod as clained 1n claim1, jwherein the
overal | concentration fof ti§ ur¢a or its derivatives in tHe
15 'I}A ’
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Claims

s5 1. A method for cultivating bacteria of the species Rhodococcus rhodochrous which comprises adding to
a culture medium free of crotonamide at least one of urea or urea derivatives of the following formulae

[1] to [IM):

11



. _\
cuylture is 1 to 30 g/[err]. 20 5. A nethod as clainmed in clai |
the concentration - of the cobalt ippoige2824B115 ny/[err] as Caﬂ,m,ggﬂ?’ Hw””,
terns of CoQ 2. Patentansprtche 25 1. Verfahren zum ZOchten voh Bakue s ,I
der Spezi es Rhodococcus rhodochrous, dadurch gekennzelch- net, daB zu ei nem’
Kul t ur medi uim RINGONBRR3t o1l d m ndestens ein Harnstoff oder Harnstoffderivat
der folgenden Forneln [I] bis [IIl]: 30 R R2ZNCONaR4. [I] worin R,
R.|2_|, bR,ds ;md WRT;;'];S;\IM Ra-anp{fs BQ[YEIare-'GZFH’ ?Sé%'Evta@f‘f‘elfH'?me?Wt"e"°S{’ﬁﬂ'&’t'J";t uent en ni cht
- edeut en; ICOOC2Hs [1] 35 worin R5 und Rs je -H, -CH9 oder -QC2Hs
ge?-?g%én; ug&gﬂq?@@{lm ["][:jl 1] 40 und Kobal ti oneJn zur Herstellung von
e von odococcus-r hodochr Qus- terjen mt N trilhydrata-
se- Akt i vi t at"hoip Bt ant %ﬁ%ﬁ'%%@?&aﬁ?&en nach Anspruc% 1, worin das
Rhodococcus-Nth hr ?@s Bakteriummt Nitril hydratase-Aktivitlt Rhodococcus
rhodoc%ous, anm-J-1 (FERM BP-1478) ist. 45 3. Verfahren nach Anspruch 1,
worin Farnstof (t,ngngger ir?#’t{(eﬁ?@ IRHEBoZIAELR IRAEIRroS bddteridihavii@ hifrifoHyratasbdctivity.
Anspruch 1, ‘worin di e Gesantkonzemtration des Hanst of fs oder seiner
Derivate N xdmbindiHbs Whaimbd i 2120 1,0whdRsi 18 GthoddeBecls rdedchall Battofiar Mavinys fittilec h

1, worin di gydaaseepivintl RAcHostREus!Naadhtoug 86 b1 [FEBMEBP-18)] , ber echnet als
CoC12, ,petrigt. Revendl catTons 55 1. M-thode pour la culture de bact6ries
de |' espeg.e AFhasbacse einsd inlorRilo € IWharin uteiis addeto tha duliuteaakdivii on & un milieu de
culture exenpt de crotonanmi de au noins de |'uree ou d' un dé6riv4 d urde de
fornul es &uiA/metheisas[clalmed iff Clbiin] 1, whetein the overall concentration of the urea or its derivatives in the

. culture is 1 to 30 g/2.

— 2

5. A method as claimed in claim 1, wherein the concentration of the cobalt ion is 5 to 15 mg/t as
calculated in terms of CoClz.

Patentanspriiche
25
1. Verfahren zum Ziichten von Bakterien der Spezies Rhodococcus rhodochrous, dadurch gekennzeich-
net, daB zu einem Kulturmedium ohne Crotonamid mindestens ein Harnstoff oder Harnstoffderivat der
folgenden Formeln [i] bis [Ill}:

30 R;R2NCONRsR:  [1]

worin R1, Rz, R;s und Ry je -H, -CHs oder -CzHs bedeuten und alle Substituenten nicht -H bedesuten;

RsRsNCOOCzHs  [li]

35
worin Rs und Rs je -H, -CHs oder -C2Hs bedeuten; und
. NH2CSNHz  lIl]
\—
40 und Kobaltionen zur Herstellung von Zellen von Rhodococcus-rhodochrous-Bakterien mit Nitrilhydrata-
se-Aktivitit zugegeben werden.
2. Verfahren nach Anspruch 1, worin das Rhodococcus-rhodochrous-Bakterium mit Nitrilhydratase-Aktivitét
Rhodococcus rhodochrous, Stamm J-1 (FERM BP-1478) ist.
45

3. Verfahren nach Anspruch 1, worin Harnstoff zu dem Kulturmedium zugegeben wird.

4. Verfahren nach Anspruch 1, worin die Gesamtkonzentration des Harnstoffs oder seiner Derivate in der
Kultur 1 bis 30 g/l betréigt.

50 _
5. Verfahren nach Anspruch 1, worin die Konzentration der Kobaltionen 5 bis 15 mg/l, berechnet als

CoClz, betrégt.

Revendications

55
1. Méthode pour la culture de bactéries de I'espéce Rhodococcus rhodochrous qui comprend ["addition
3 un milisu de culture exempt de crotonamide au moins de I'urée ou d'un dérivé d'urée de formules

suivantes [I] a [} :

12



Ri.R2NGONRs R4 [I] dans laquelle R, R2, Rbhet R chacun sont ;
-C21H5, tous lee substituants n' 6t gpto ss2B20i81 RS Rs NCOOC2 I—ls‘m\m@‘-mﬂum“m\
| aquel l e Rs et Rr chacun sont -H, -CH3 ou -C21H5, et 10 NH L w5 *
[111] et I"ion cobalt pour pr parer des cellulos de |a bactdri o Rhodococcus
rhodochrous ayant une activite de nitrile hydratase. i5 2. Mthode salon | a
revendi cat i orfiBNCONRER: bdlt eri e Rhodococcus rhodochrous ayant |'activit4 de
nitrile hydratase et Rhodococcus rhodochrous, souche J-1 (FERM BP-1478). 3.

M-t hode sol orflansfaquelipdh e By idh chacupggnbifl. G A L2 te tous 193 yentsinelaah pag

cul#ure.® Qvi 20 4. Mthode salon |la revendication 1, o0 |a concentration

totare on ur JERNPAQGPd M ~s dans 1o nilieu de culture est de 1 a 30 all.

5. Mbt hode se]on | revepdi.cati o , 00 | oncentration en ions cobalt est
de 5 & 15 my/ "sgﬁﬁug‘l?l%é*?gb@g“%“o?'ﬁé&d%'%&é%' 5 30 35 40 45 50 55 13
10 NH2CSNHz  [IH]

et Iion cobalt pour préparer des cellules de la bactérie Rhodococcus rhodochrous ayant une activité
de nitrile hydratase.

15 2. Méthode selon la revendication 1, ol la bactérie Rhodococcus rhodochrous ayant I'activité de nitrile
hydratase et Rhodococcus rhodochrous, souche J-1 (FERM BP-1478).

8. Méthode selon la revendication 1, ol on ajoute de I'urée au milieu de culture.

L/ 20 4. Méthode selon la revendication 1, ol la concentration fotale en urée ou ses dérivés dans le milieu de
culture est de 1 & 30 g/

5. Méthode selon la revendication 1, ol la concentration en ions cobalt est de 5 & 15 mg/l calculée sous
forme de CoClz.
25
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