1 Novel m croorgani sm use thereof and process for the productionq‘éfﬁa"sms
1L [err]-am no acids Description 5 This invention relates to a novel

m croor gani smwhich is capable, at high specific activities, of converting
D or L- or D, L-5-nonosubstituted hydantoins or D or L-, or D, L-

N- car banoyl -a-am no acids into the correzﬁondi ng, 10 enantiorreri cally pure
L-a-am no aci ds. Many net hods have previobsly been described in the
literature or been the subject matter of patent applications for the.

fermentational or enzyrrqfd‘felcm\é@b‘y,g&n_},_@mof uled tieresbakigt ut ed hydant oi ns
into the enantlorrerlcallgs pure L-a-am no aci d (c.f. Syldatk, C., MJdler,
F

R, Pietzsch, M, VBEAER: f°rM%?oB¥‘a‘F“‘ahb°’%rﬂ§/n'aﬂha%%M+% of L-anino
acids from D, L-5- nonosubstituted hydantoins in Biocatal ytic production of
am no acids Dand 20 derivatives (Rozell, J.D. and Wagner, F., eds.), Hanser
Verlag, MiniRGFCdY2t%hp. 129-176). Yokozeki, K., Sano, K. . Eguchi, C.,

| wagam , 85l and Mtsugi, K (1986): Optinal conditions for the enzymatic 25

- d t' f bstituted
bydant of ne, g Rl ol RO R 4, d 3RJel0 FRYLERINR el s V! g
Kubot a, K. (cmsaaglemmm@tmme%@mquwmmthmmWQrM+ com@n no
aci ds from tifie Gorp esponghAgshysant ol s @aﬁ@&q@%ﬁrﬂquﬁw or A1, <

Bi ol .. Chem, 51, 737-746 describe a react’i on mechani smfor e hydrol yS| S

of 5-aryl al Ryicankameyt r-anias aqidsl IRk thegammesmansimav th a purified

10 enantiomerically pure L-o-amino acids.

Many methods have previously been described in the
literature or been the subject matter of patent
applications for the fermentational or enzymatic conversion

15 of N-5-monosubstituted hydantoins into the enantiomerically
pure L-o-amino acid (c¢.f. Syldatk, C., Miller, R.,
Pietzsch, M., Wagner, F., Microbial and enzymaﬁic
production of L-amino acids from D,L-5-monosubstituted
bydantoins in.BiocataIYtic production of amino acids and

20 derivatives (Rozell, J.D. and Wagner, F., eds.), Hanser
Verlag, Munich, 1992, pp. 129-176).

Yokozeki, K., Sano, K., Eguchi, C., Iwagami, H. and
Mitsugi, K. (1986): Optimal conditions for the enzymatic

26 production of L-aromatic amino acids from the corresponding
5—substituted hydantoins, Agric. Biol. Chem. 51, 729-736
and Yokozeki, K., Hirose, Y. and Kubota, K. (1986):
Mechanism of asymmetric production of L—aromatic amino
acids from the corresponding hydantbins by Flavobacterium

30 sp., Agric. Biol. Chem., 51, 737-746 describe a reaction
mechanism for the hydrolysis of S5-arylalkyl hydantoins
exemplified by 5-benzylhydantoin with a purified
hydantoinase from Flavobacter sp. AJ-3912. The relative
rates of the forward and backward reactions were determined

35 in these papers and it was shown that the forward-reaction
from D-5-benzylhydantoin to N~q%fbamoyl—D—phenylalanine
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hydant oi nase from Fl avobacter sp. AJ-3912. The relative rates of the
*forward and backward reactions were determned 35 in these papers and it
was shown that the forward reaction from D 5-benzyl hydantoin to N

car banoyl - D- phenyl al ani ne 2 proceeded distinctly nmore slowy than the

hydrol ysis of L-5-benzyl hydantoin to N-carbanoyl -L-phenyl al ani ne. No :
statenent is made concerning the mechani ém of enantio- sel ective hydrolysis
of 5-al kyl hydantoins, as it was 5 possible convert only trace quantities of
- D, L-5- net hyﬂ:roééédeﬂhﬁﬁ.bydﬁﬁtmgmnbﬁe]lc\bl“.ﬁwb@nﬁlyén Lthéthi/dﬂbl]v\ﬁsiﬁr ﬁhr obact er
sp. DSM 73 DSM. /330 _are [ DE 43 1 28 iC ave

el evat ed p5§a€£??9|g@hxﬁanﬁalﬂrg§3@é°%$§%%ﬁ¥ﬂéﬁf$92%¥%%ﬁ%?%%eL-Qﬂino aci ds,
such as forseabepestligembiencopcefning Dkheandtbanisyn afidépanbib- form of a
5- nonosubst j - hyd i ad/ Qk- EL ndLQngs bamoyl am no
acid and/oré%ggggébéig?é?gmgsggogﬁ %e%?%%ggﬁég?ggggg'o?gsﬁ sﬁgﬁces in

accor dande RPERibiet genverst pBAYsEReRE FupRrbitiéed PR Py juPemethyd-t his

scheme, "al kMhoetByehydaxeorhi tbeR-thebakeye-atatedibange.of substrates.
Arrow t hi ckness denotes the observed reaction rates. 3 Figure 1
Arthrobacter sp. DSM 7329 and DSM 7330 are known from
DE 43 16 928 C2, which have elevated productivity and
10 produce predominantly aliphatic L-amino acids, such as for
example L-methionine, from D-, and/or L-, and/or D, L-
form of a S-monosubstituted hydantoin and/oxr from the
corresponding N-carbamoyl amino acid and/or from a mixture
of both mentioned classes of substances in accordance with
15 the reaction scheme reproduced in figure 1. In this scheme,
"alkyl" merely exemplifies the above-stated range of
substrates. Arrow thickness denotes the observed reaction
rates.



_hydant oi nase [err] 0
:N-car'banoyl - D- a- al kyl ami no aci d racemase and/or chemical racemisation
hydant oi nase [err] N-carbanoyl -L-am no acid ani dohydrol ase L-a-al kyl ami no
aci d 4 Although the specific activities of DSM-7329 and 7330 are not

i nconsi derable, in particular for the conyersion of D, L-5-nponosubstituted
hydantoins via the N-carbanoyl- a-amno acids to L-a-amno acids, it has
proved rmzﬂ§%§*3é5ldisadvantageous in practice that technically adequate
specific acti ies may only be achieved if an inducer is used.

5- 1 ndol - 3-yl net hyl - 3- net hyl i m dazol i di ne- 2, 4-di one (N3-1MH) is preferably
used for this purpose. If this inducer is not used, the specific activity
of the 10 hydantoi n-cl eavi ng enzynme systemin DSM 7329 and 7330 is clearly
only relatively low. In the light of the above-stated prior art, the object
of the present invention is to provide further mcroorganisns 15 which are
sinple to cultivate and produce enzynes whi ch are capabl e of producing
L-a-amino acids in relatively large quantities or at relatively high rates
fromD-, L- and/or D,L-5-nnnosubstihuted_hydantoin and/or a D, L- and/or

D L. ydantoinase
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‘N- car banoyl - a-ami no acid. A corresponding process for the 20 production of
1-a-am no acids and the use of the m croorganisns constitute further
objects. This object is achieved with the m croorgani sm DSM 9771. This

m croor gani smwas deposited on 28.02. 1995 at DSM 25 Deut sche Samm ung von
M kr oor gani smen und Zel | kul turen GrbH, Mascheroder Weg 1B, D 38124
Braunschwei g and the correspondi ng cert|f4cates acconpany the
specification. DSM 9771 is a nutant of the strain Arthrobacter sp. DSM 30

7330 obt ai néd thouyit Wwisd Q_&icﬂﬁﬁmwmcﬁw&&l oe@<hjslm tﬁz@%ﬁ?ldt%@ r%éﬁ
substanti al V. the ;parent... or ani constitutio
product i on g?ﬂ;t hgidra]&l?l#) reg ea\% i tﬁﬂ‘h@ erﬁhaﬁ ConYeRO Rk fi ¢
activity théh1D§WMQ¥OSUbS§M§uIedlhxdantqmnsuyma|uhafNﬂnaﬁbamdym4y o

d t 2 I e} ce Q pe W an
ducer suor SR diae f MY R IE Was prdves Belative Ly

( N3- | MH) mdelwaidérmmx& mme B:hat teeuhm]ceﬂdtyechdmidatgi owt h due

t
I cr oor gani gr%éﬁ?i%ras‘i‘?”mﬁéﬁﬁ‘% B U AR e e lindler i 10
the bi otranéﬁ?ﬁaﬁdﬁ?‘iﬂ 12 rEkmghh “@éﬂ%ﬂ%&kﬂdﬁﬂ@h@lﬂeﬂ,mmqm by

resting DSM BAIME) |is preRadsIst RIReS AdiC it pulrPo Y0 ety ureri cal |y
pure). inducer is not used, the SpelelC activity of the
10 hydantoin—cleaving enzyme system in DSM 7329 and 7330 is
clearly only relatively low.

In the light of the above-stated prior art, the object of

the present invention is to provide further microorganisms
16 which are simple to cultivate and produce enzymes.which'are

capable of produciﬁg L-g-amino acids in relatively large

quantities or at relatively high rates from D-, L- and/or

D, L-5-monosubstituted hydantoin and/or a D-, L- and/or D,L-

N-carbamoyl-a-amino acid. A corresponding process for the
20 production of L-o-amino acids_and the use of the

microorganisms constitute further objects.

This object is achieved with the microorganism DSM 9771.
This microorganism was deposited on 28.02.1995 at DSM,
25 Deutsche Sammlung von Mikroorganismen und Zellkulturen
GmbH, Mascheroder Weg 1B, D-38124 Braunschweig and the
corresponding certificates accompany the specification.

DSM 9771 is a mutant of the strain Arthrobacter sp. DSM
'30 7330 obtained by natural selection. DSM 9771 exhibits the
following substantial advantages over the parent.organism:

- constitutional production of the hydantoin-cleaving
enzyme system at a higher specific activity than DSM
35 7330. In this manner, it is particularly
advantageously possible in a production'process to



.15 - conversion of the substrate at very high concentration proceeds
rvirtual ly quantitatively within 48 hours (yield > 90%. Strain DSM 9771 is
particularly markedly distinguished from 20 the parent organi sm DSM 7330 in
that it exhibits higher enzymatic activity (by a factor of 2.3) w thout

I nduction of the enzyne systemw th the inducer 5-indol-3-ylnethyl-3-

nmet hyl i m dazol i di ne- 2, 4-di one (N3-1M). ?his was surprising and not
straightforwardly predictable for the person 25 skilled in the art. In
particular, it wabspehsebwithsahhihduterasusipess f5cahdyl thiglnutapt -which
exhibited the o | h ristycs. Mr e di spensing wth the
use of the lndugééégg?%@gﬂgggiéagﬁsagt%@%ﬁﬂ@?yagéé E gﬁﬁ st nctly faster
cell growth. 30 ftherwiseanegessady.stated, DSM 9771 may al so be used in
the presence of a conventional inducer. In this manner, it is, for exanple,
possi ble to increase_enzyne activity by a factor  of 2.7 by cultivating
nicroorgaﬁi§n1DSNF@?#?rﬁgeghéeét'%F@§E c@uefte rbseree Pt NBOgweRr. 6 The
process for the production of L-a-amno acids by enzynmatic conversion of a
D, or L-, or D, L=5-nmono- _substituted_hydantoin or or |-, or L
D,L-N—carbaﬁDyI-15-9ﬁ§ﬁﬁegci8ﬁFSSB§FF6F AChYVLHE %gZQE?smbﬂrﬁ?Bgégaﬁﬁg by
5 neans of m cr omagabesstDBl Sd¥thandincrbysedang bhidestjyorswpthduced by
this nicroorganiﬁglIﬁM.Virtue of the novel

10
- the biotransformation of S5-methylthiocethylhydantoin to
L-methionine by resting DSM 9771 cells proceeds
stereoselectively (99.8% enantiomerically pure).
5 - conversion of the substrate at very high concentration

proceeds virtually quantitatively within 48 hours
(yield > 90%).

Strain DSM 9771 is particularly markedly distinguished from

20 the parent organism DSM 7330 in that it exhibits higher
enzymatic activity (by a factor of 2.3) without induction
of the enzyme system with the inducer 5-indol-3-ylmethyl-3- .
methylimidazolidine-2,4-dione (N3-IMH). This was surprising
and not straightforwardly predictable for the person

25 skilled in the art. In particular, it was not obvious that
it was specifically this mutant which exhibited the
outstanding characteristics. Moreover, dispensing with the
use of the inducer particularly advantageously results in
distinctly faster cell growth. .

30 '
Finally, as already stated, DSM 9771 may also be used in
the presence of a conventional inducer. In this manner, it
is, for example, possible to increase enzyme activity by a
factor of 2.7 by cultivating microorganism DSM 9771 in the

35 presence of the inducer N3-IMH.



‘m croorgani smand the greatly inproved specific activities and yi el ds
during the process, the process of the invention is also not obvious by
anal ogy with a process known, for 10 exanple, fromDE 43 16 928 C2. The
process itself may in principle be perfornmed by: (a) resting or killed
cells 15 (b) a mash of the m croorganism(c) a crude extract (d) enzynes
fromthe mcroorganismpurified to a gredter or |esser extent. 20 If the
process is performed with the mcroorganismitself, this is best achieved
Wi th restingher plkolde®®d @Y Thes priddrictlibs 68l hs-ad?mfj‘.ﬁb EE?EEEB_{;GS utilise
the substrate. If the process proceeds by neans of the enzynmes~ produced by
25 the mi cr GOFYIRTM VELFdPTH @ Ta@hDeve@Tniltrh 8rnBsB-8fmohe-

m croor gani subsfioutedatydandtial kedpu,t braiFr esehpieRs 851! bead
mll), a crude_extract _or, enze%/EEes fromthe m croorgani smpurifli to a
greater or Pe8EAPC:RFAR: is3perfhories by Shec£98VeEFirRePyPeeadingn byf

L "0 penenao g cursaeamoanot Mcgeasey s L belnl
7 The. pr eseRECTHYER Pin LhES, MG RPEarY e Bl ¥15F Uen @it BRodey#H Lm DSV
9771 for cuicreprggnismarns dhey gricanily diprbivedTepeedFganasmi% i dor
obtai ning ay 9n§i%ﬁgkn@d}fﬁ%rQﬁﬂp¥&%%%squ@ & process of the invention
is also not obvious by analogy with a process known, for
10 example, from DE 43 16 928 C2.

The process itself may in principle be performed by:

(a) resting or killed cells
15 (b) a mash of the microorganism
(c) a crude extract
(d) enzymes from the microorganism purified to a greater
or lesser extent.

20 If the process is performed with the microorganism itself,
this is best achieved with resting or killed cells, so that
the cells do not themselves utilise the substrate.

If the process proceeds by means of the enzymes produced by

25 the ﬁicroorganism, this may be achieved with a mash of the
microorganisms (for example obtained with a French press or
glass bead mill), a crude extract or enzymes from the

microorganism purified to a greater or lesser extent.

30 The stated process for the production of L-g-amino acids
with the microorganismof the present invention or the
enzymes thereof proceeds stereospecifically (99.8%
enantiomerically pure).



-hydant oi nase and/ or hydant oi nracemase or for inserting a gene coding a
tarbanpyl ase and/or hydantoi nase and/or hydantoi nracemase into a .

m croorgani sm 10 or cell or for producing an L-a-amno acid. Cultivation of
mutants or variants of the mcroorgani sm DSM 15 9771 nmay proceed, for
exanpl e, by the selection of spontaneousl% occurring nutations. O her
options are, for exanple, nutations arisifig fromthe action of chem cal
agents and/or -radi oactive radiation and/or W light. 20 The purpose of

obt ai ni ng omheopPrearetgamaerftion td]&dﬁx@lw@arﬂoshrﬁﬂes,u Ooexyple, to
sequence the .gen . s .or_to.insert. theminto a m croorgani sm
wherei n by 2“51 ec?’%r%aq{ éep%)s@@%arﬁ%gﬁnq%t&v\ﬂﬁw - 3gTe 9% Vigrdant a

m cr oor gani $1f rdishanigincgingshiem ch produces 25 larger quantities of th
enzyme or enzynes vital to the above-stated process. The gene may

optional |y also be introduced into an animal or plant cell. Introduction of
the gene pr Sfed® RRHRITHIK ehigtICatinDiF Glastamgy lesehadsl/dmor  exanpl e

by neans of hydeticimas¥) aHE/ ¢t HhAThNtDiHra8ca2Q gani sm produces | arge
-quantities of a series of enzymes, as a consequence of which the activity

of the cell mass is extrenely high for the above-stated process. No strains
have hit her taxr Heen idissomhderged wemh cifdimy @ advlgherylacid \Wridydxor this

process. ﬂ?dantoinase and/or hydantoinracemase into a microorganism

10 or cell
or for producing an L-0-amino acid.

Cultivation of mutants or ﬁariants of the microorganism DSM
16 9771 may proceed, for example, by the selection of

spontaneously occurring mutations. Other options are, for

example, mutations arising from the action of chemical

agents and/or radioactive radiation and/or UV light.

20 The purpose of obtaining one or more genes from the
microorganism is, for example, to sequence the genes for
the enzymes or to insert them into a microorganism, wherein
by selecting the microorganism into which the gene ié
inserted, a'microorganism may be obtained which produces

',25 lérger quantities of the enzyme or enzymes vital to the
above-stated process. The gene may optionally also be
introduced into an animal or plant cell. Introduction of
the gene proceeds using conventional microbiological
methods, for example by means of a vector.

30
The stated novel microorganism produces large -quantities of
a series of enzymes, as a consequence of which the activity
of the cell mass is extremely high for the above-stated
process. No strains have hitherto been discovered which

35 have a higher activity for this process.



-The general range of substrates for mcroorgani sm DSM 9771 corresponds to
the range of substrates stated in DE 43 16 928 C2 for the microorgani snms
DSM 7329 and. DSM 7330. 5 According to the reaction schene st-ated above,
the nost varied 5-substituted hydantoins are converted into L-a- am no’
acids. According to the invention, the re5|due in the hydantoin may be an
al kyl residue, be branched, be cyclic, 108be substituted with one or nore
het er oat ons, be aromatic, be heteroaromatic etc.. D fficulties occur only

Wi th 5- et hyFihy deenetal BafogelisﬂME$wm§lyMlt1@icﬁh§ooﬁéﬂﬁ@3EéI?U§W1b "
phenyl hydant y%ug am nomet y] hydant oi n ul ky
substi t uent S@é rec %&%ﬁé% P%A an?fl SUb%%Eht%% %t‘? %t’ﬂ hydant oi n,

t oget her wi tPE r&di Hoe22H62 n@othtahgemlMQammms R$MSE2P d@. hydant oi n,
such as for meampd®g. 5-[ err]-car boxyl et hyl hydant oi n,

5-[err]-am nopropyl hydantoin, 5-[err]-am nobutyl hydantoi n. In cont rast, a
w de vari ggiy of conpounds nmay be converted, 20 such as, for exarrpl e,

5-substi t ut dwéqmrm@lm thé fhf)éi@tﬁtbsédajlét@é\tﬁét%@i)rﬁl?k}% ntIIPé
but yl t.h i sobu i ndo nmet hy cycl ohexy

Bengy?/ naph %’g&%@fﬁ gb%%ﬁ‘ﬂf'feém%‘?'w* "’Fﬁ%tc%‘fﬁ‘—lé‘é?%umltmkreﬁm s are
POSSI bl e, foamm:armd::bd@n Ad&*@ob@i’ﬂqh | o 2Ehd- :ir%)\réﬁt%ﬂﬁat pl%xg@l ,pég{%? Plclgn%frilg

-nmeth , I s thus SS e to state any
Puggarrg)r(l%/al vﬁ&?% regrérr?ia¥ ?h%HSaJs]ng:L ?Pe‘#ﬂ e treenshett e eyclie.
car banoy| #hibe swbhstitived withioneconimdie héteromromsy 1o @ﬂ&ﬁa@i@
substi tuent s, anh { bEouf e VAL SLX. OToPPERLYL € 80 SMGH QI gpL ons of the

substituents or e amn _
S5-methylhydantoin, 5,5-disubstituted hydantoins,

polysubstituted phenylhydantoins, such as 5-3'-methyl-4'-
aminomethylphenylhydantoin, bulky substituents directly on

15 the hydantoin, such as 5-t-butylhydantoin, together with
residues having charged substituents close to the
hydantoin, such as for example, 5-R-carboxylethylhydantoin,
5-y-aminopropylhydantoin, 5-8-aminobutylhydantoin. In
contrast, a wide variety of compounds may be converted,

20 such as, for example, S5-substituted hydantoins with the
substituents isopropyl, n-propyl, n-butyl, methylthioethyl,
isobutyl, indolylmethyl, cyclohexylmethyl, benzyl,
naphthylmethyl, phenyl, wherein the most varied
substituents are possible, for example on the benzyvl,

25 p-fluorine, p-chlorine, p-amino, p-methoxy, p-carboxyl. It
is’ thus not possible to state any particular fundamental
with regard to the 5-substituents on the hydantoin or the
carbamoylamino acid, since by virtue of the wide variety of
possible substituents and the wide variety of possible

30 functionalisations of the substituents or of the amino acid
residues, it is in principle possible to cons1der any
typical 5-substituted hydantoins or the correspondlng
N-carbamoylamino acids as a substrate.

35 With regard to the differentiation of DSM 9771 from DSM
7329 and from the parent organism 7330, there is, in



residues, it is in principle possible to coensider any typical 5-substituted
hydant oi ns or the correspondi ng N-carbanoyl am no acids as a substrate. 35
Wth regard to the differentiation of DSM 9771 from DSM 7329 and from the
parent organism 7330, there is, in 9 addition to the outstanding
specific activity of the microorgani smaccording to the inventi on, a
further differentiating criterion that DSk 9771 i s capabl e of utilising
glycerol as well as citric acid. Neither DSM 7329 5 nor DSM 7330 were
capabl e of tafiditiRytl et@nthe i subtetrahyimgdepdn fic Aichﬂaﬁ;]ﬂﬁBtJf Itﬂief o
delimtati oy ' mwhich p reference i
expressly n%%eé%%é@%ﬁpﬁ%g%?ﬁgﬁgtﬁésl%vé%]l%rﬁ_e alogﬁraeé}fesr of the

di scl osure iHHEerertipying oriterion | that (PN 1Y Hey BIGaA0e (&P- A- 0 159

866), nor DI B35 dfo1l RDEM ATV 4P il 238 e S, (DE
37 2)2 384 Al _cqr n@%:{%%ato US. A-5, 071, 752) . hor . DP- gﬁ"‘o‘o@%’b&%%ﬁ%@
(Japanese pat%hnt %@Z’?‘Q WL gBarIble oL dhife of calling 15 the novelty of
the present mcroorganisminto question. The fornationfof_L-neéhlon!gedfgom
D, L- 5- net hylg y -: bhydant,oi n_wi Artho r ci ens described by
Gui var ch e%/ ﬁa%?é?ﬁe%%llfg }g%‘f:égﬁhl?a\r{ﬁé &9 6%04?%%923{1&7‘3%61% typitation
reacti on patframietheodsnown micororgarilsms ¢ riomvdaitits pdiSv O Adf e Bdtice

VIERIess Sommelntin o aRRlikor st e ARG SR AL

i kew se describe processes whic er from
%Bs%as1s é% the disclosure in DE 43 16 928.7, it is clear that

neither DK-200 (EP-A-0 159 866), nor DSM‘3745, DSM 3746,
DSM 3747 (DE 37 12 539 C2), nor DSM 3306 (DE 37 02 384 Al,
corresponds to US-A-5,071,752), nor DP-B-1001, DP-B-1002
(Japanese patent (B2) Hei 4-39316) are capable of calling

15 the novelty of the present microorganism into question. The
formation of L-methionine from D,L-5-methylthioethyl-
hydantoin with Arthobacter ureafaciens described by
Guivarch et al. in Bull. Soc. Chim. Fr., no. 1-2, 91-95
describes a reaction path which does not occur in

20 microorganism DSM 9771, and Japanese document Sho 55-29678
and Jabanese publication JP-B-29678/80 likewise describe
processes which clearly differ from the process as
performed with microorganism DSM 9771 according to the
invention.

25 _ .
As already mentioned, with regard to its physiological and
bacteriological characterisation, DSM 9771 is substantially
identical to microorganism DSM 7330. At variance with
patent DE 43 16 928.7, microorganism 9771 is, however,

30 capable of utilising glycerol as a source of carbon as well
" as citric acid.

The specific activities of complete cells were calculated
using the following equation:



performed with m croorgani sm DSM 9771 according to the invention. 25 As
already nentioned, wi.th regard to its physiol ogi cal and bacteri ol ogi cal
characterisation, DSM 9771 is substantially identical to m croorgani sm DSM
7330. At variance with patent DE 43 16 -928.7, m croorganism9771 is,
however, 30 capable of utilising glycerol as a source of carbon as well as
citric acid. The specific activities of (:l&rpl ete cells were cal cul ated
using the follow ng equation: 10 mmol or g of converted substrate g

bi omass wet wei ght * h DSM 7330 has the follow ng specific activity for

D, L- met hyl t hi oet hyl hydant oi g EeLr Inmalgeg of denveitedbubstratdi t i ons, strain DSM
9771 has the foll ow ng specrﬂ act i \d biymh&rwdpmeighe txy| t hi oet hyI -5
hydantoin: [err] i.e. an increase of the specific activity for D, L- MIEH by
a factor of 2.3. Using a higher substrate concentration and tw ce the wet
cel | wei ght DIMe/ I |hwvé nchs phel Iowimg tsped VE ikD ammtsivdaherfemed: A =
86.1 (mmol) ﬂ,'@'m@tﬁﬂﬁﬂféeéﬂ?im@i& factor of 2.3. The follow ng

28.7 (mmol
Aspec = ( ) = 0.082 ( mmol

50 (g biqmass wet weight) * 7 (k) g biomass wet weight * }

Under identical conditions, strain DSM 9771 has the
following specific activity for D,L-methylthioethyl-
5 hydantoin:

28.7
Aspec = (mmol) = 0.19] ( mmol )

50 (g biomass wet weight) * 3 (h) g biomass wet weight * h

i.e. an increase of the specific activity for D,L-MTEH by a

factor of 2.3. Using a higher substrate concentration and

twice the wet cell weight, the following specific activity
10 was determined:

Aspec = 86.1 (mmol) _ o 43[ mmol )

100 (g biomass wet weight) * 2 ( h) - g biomass wet weight * h

i.e. a further inc_rease by a factor of 2.3. The following
specific activity was determined when using wet cell mass
16 induced by means of N3-IMH during cultivation:

86.1 (mmol) _'1 148 mmol .
100 (g biomass wet weight) * 0.75 (h) | g biomass wet weight * h

Aspec =

i.e. a further increase by a factor of 2.7 or, relative to
DSM 7330, by a factor of 14.

20



.spécific activity was determ ned when using wet cell mass 15 induced by
-means of N3-1MH during cultivation: 86.1 (nmol). nmol
i.e. a further increase by a factor of 2.7 or, relative to DSM 7330, by a
factor of 14. 20 Exanmpl e 1: Cbtaining the mutant The mutant DSM 9771
coul d be obtained by cultivating wild strain DSM 7330 under sel ective
pressure. Selective 5 pressure was exerté&'by L- car banoyl net hi oni ne (L- CAM
as the sole source of nitrogen. Cultivation was perforned in 500 m shaken
fl asks cont &4antdelQ0: robtdirsialeatHeomutaditum for 3 days at 30C over 10

- cycles. The inoculumused for the starter culture was 10 ng of bi omass wet
wei ght of D3SMel@auAZd. TEMr SBF1 tdmilpt e @ltadmetd by wad tirvedaialy odislel used

‘;Lgr ot g/el fol 'rsQ-]‘@.‘a&Qu Dk V44 %de%elsﬁé:fé%\ééegiﬁggfug UCE ective
g/ Ngsom&nmssure was exerted by g..-gcagqhan[oyrlrxqethlonlne (L-CAM) as Q.02

g/l Trace salfe %ng'étfhrce of n:l.trjcggéh mddldi'i}aEJ.Q)d—Vﬁ@V'perfomed in
2.0 g/l (added as steril | ter

sol uti o Trace salt, solutjon:
ml shaken flasks containing 1 m%. fa selection medium

2.0

for 3 days at 30°C over 10 cycles. The inoculum used for the
starter culture was 10 mg of biomass wet weight of DSM

10 7330. 5 ml of the previous culture was in each case used
for the following cultivation.

Selection medium:

Glucose 10.0 g/1

KH,PO, ' 0.95 g/1

K,HPO,*3H,0 | 2.0 g/1

MgSO0,*7H,0 0.2 g/1

CaCl,*2H,0 ) 0.02 g/1

Trace salt solution 10.0 m1/1

pH 7.0

L-CAM 2.0 g/1 (added as sterile-

filtered solution)

15 Trace salt solution:

Citric acid*H,0 150 mg/1
H,BO, : 50 mg/1
CuSO,*5H,0 ' 4 mg/1
FeCl,*6H,0 20 mg/1
MnSO,*7H,0 - 40 mg/1
ZnS0,*7H,0 ' 40 mg/1
KT | 10 mg/1
Ammonium . 20 mg/1

heptamolybdate



Gitric aci d*He0 150 ng/| H3BO4 50

-mg/l [err] _ 4 mg/l [err] . 20 ng/ |
[err] 40 mg/ |l [err] 40 nmg/ 1 Kl
10 ng/ 1 Ammoni um 20 mg/ | hept anol ybdat e 12 In

order to isolate individual colonies, a dilution was plated onto agar
plates with selection nmediumafter the 18%h cultivation and the plates
i ncubated for 4 days at 30[err]C. The isol ated col onies were sel ect ed,

Ct[JI ti }/fét ed A EraéQpdeagaﬂ.ag:@b&&d\ﬂv;ﬁ.ﬂuamEﬁb@égﬂﬁﬁiU81 diaadishowad at ]
4[err] C. In_order, to,obtain bi.omass_f t subsequent actiyity.tests, the
ol ones wer oPRATER, 2REE PORT, BIRERRC vilh bOTGRERPRANERL B R FEREY LhED > 11
Conpl ex nmediOphlcud tdfrattienf enidowheg pdetrpssincubateddiisrr Aaflayeast
18‘8 g;: ﬁééﬁqg} qgtfégfgég&ecolonies w%;%)%ﬁ*éééééﬁﬂéuf%fgéggh in
0.1°9g/l Teageopad agehklUtbju®es with complexOmebibhmAgabnd stored at 4°C.
15.0 o/l In order to obtain biomass for the subsequent activity

tests, the clones were cultivated for 14-16 hours at 30°C in

complex medium 2.

10 Complex medium 1 is of the following composition:

Industrial yeast 10.0 g/1
extract
Bacto-peptone 16.0 g/l
" Glucose 10.0 g/1
NaCl ' 3.0 g/1
MgCl,*4H,0 0.1g/1
Trace salt solution 10.0 m1/1
Agar 15.0 g/1
pH 7.0

Complex medium 2 is of the following composition:

Industrial yeast 1.0 g/1

extract '

Glucose 10 g/1 added by pipette as

| sterile solution

K,HPO,*3H,0 | 7.61 g/1 added by pipette as
sterile solution

KH,PO, B 4.54 g/1 added by pipette as
sterile solution

(NH,) ,SO, 6.5 g/l

Citric acid*H,0 0.32 g/1

MgSO0,*7H,0 0.20 g/1



-pH" 7.0 Conplex nedium2 is of the follow ng

conposition: Industrial yeast 1.0 g/l extract d ucose

10 g/|I added by pipette as sterile solution [err] - 7.61
g/l added by pipette as sterile solution KH2PO4

4.54 g/1 added by pipette as sterile solution [err] 6.5
g/l Citric acid*H20 0.32 g3 [err] 0.20
o/l 13 [err] 0.02 g/l NhC12*4H20

0.02 g/| FeSEACTHZM:0 0.8209/&/

6.8 The enzynatlc activity of the resultant we ceII mass (bi omass wet
wei ght) is c%ﬂ%%wéﬁ%@ely tested under theOf@2I@m1ng conditions: 800 [err]

of 0.1 Mtrig fer 5 pH 8.5 are co d th 1 ng of
D, L- 5- net hy|tﬁ|§§jbtﬁ§ hydant oi n (D, L- WEE;&% }"1200 [err] of a 10% cel |

suspension apH cultivated for 3 h at 37C ghg cell suspension is then
centrifuged and the cl ear supernatant analysed by HPLC. 10 The cl one
deposited with the Deutsche Samm ung fU M kroorgani smen (DSM proved to be

particul arl yrigetd®matic activity of the resultant wet cell mass
(biomass wet weight) is comparatively tested under the
following conditions: 800 pl of 0.1 M tris-HCl1l buffer
5 pH 8.5 are combined with 1 mg of D,L-5-methylthioethyl-
hydantoin (D,L-MTEH) and 200 pl of a 10% cell suspension
and cultivated for 3 h at 37°C. The cell suspension is then

centrifuged and the clear supernatant analysed by HPLC.

10 The clone deposited with the Deutsche Sammlung fiir
Mikroorganismen (DSM) proved to be particularly active.
Classification of the strain revealed that it was a new
species of the Arthrobacter group..

16 Table 1 shows examples of the conversions of D,L-5-
monosubstituted hydantoins which may be hydrolysed with the
microorganism according to the invention via the
N—carbamoyl—a—aminq acids to L-a-amino acids in accordance

with the indicated reaction mechanism.
20



‘Classification of the strain revealed that it was a new species of the

Art hrobacter group.. .15 Table 1 shows exanples of the conversions of D, L-5-
nonosubstit uted hydant oi ns which nay be hydrol ysed with the m croorgani sm

according to the invention via the N-carbanoyl-a-am no acids to L-a-am no

acids in accordance with the indicated reaction nmechanism 20 14 Tabl e
1. R= Quantity D, L- N-cafanoyl L-a-ami no acid introduced
hydant oi n derivative [mol] [mol ] - [ mrol ] [mMmol] 28.7 6. 60
11.01 Talfler 4 R . 11. 09 11.7 5.48
met hyl t hi oefhyt+—32——n—4 i £ Rn.d n.d
+ iso-butyl |32 Rn‘. d. Quantily nf[d. D,.L- - h Nrcathamoylb|li-g+araihiodacid
2.0 27.19 4.82 introdécédd R R§82Mboin derivative [mmol]
[mmol] [mmol] B [mmol]
28.7 6.60 1.
/S\/\R | 1.01 10.74
11.09 11.7 5.48
methylthioethyl
32 .d. .d.
| R n n d.
n.d. n.d.
iso-butyl
></R 32 n.d. n.d. -
) n.d. n.d. -
tert.-butyl
' _ 26.3 - 2.0 2719
@ﬁ - 4.82 22.94
R
benzyl
20.6 - 0.34 20.32
- R
Qf - . 2.41 18.15
I
H
indolylmethyl
2838 85 n.d. n.d.
@‘R | 22.43 n.d. n.d.
phenyl

Reaction conditions: The stated concentration of substrate
is incubated in 10 ml of 1M tris-HCL buffer pH 8.5 with

5 0.5 g of biomass wet weight for 4 hours at 37°C.



.20.'6 0.34 20.32 2.41 18. 15 i ndol yl net hyl 28. 38
-8.5 n.d. ' n.d. R 22.43 n.d. ~n.d.
phenyl Reaction conditions: The stated concentration of substrate is

i ncubated in 10 M of 1IMtris-HCL buffer pH 8. 5 with 5 0.5 g of biomass wet
wei ght for 4 hours at 37[err]C 15 Bol d print denotes induced cells;

n.d. = not determ nable; + = detectable; 15 = not detectable. Exanple 2:

Cul tivation of bionmass 5 Four 500 m conical flasks containing 100 m of

conpl ex nedi § ; 10
BoNd iSigR aiw&aeéﬂqrmcrw@eqﬁd W S5t Qe arfgl{ig’gﬁl at ed

wei ght of strain DSM 9771 froma fresh sl oped agar
for 23 hour¢ & et ®nd ForIpAetratabd ©2000 M conical flasks each
containing 500 m of conplex nmedium 3 are each inoculated with 25 m of the

o O comiPRRRE ot i CINAIH Off JAATBES (hi s prel | minary cul ture |1
acts as tte inoculumfor a 50 1 15 bioreactor This reactor is equipped
I, b M o S Slo AU AR I oL o,
pressure of mﬁQyum“Lmﬁgggfqquﬁ)aﬁ@ﬁelnoculated with 10 mg of biomass
wet weight of strain DSM 9771 from a fresh sloped agar
culture and cultivated for 23 hours at 30°C and 100 rpm. Ten
10 2000 ml conical flasks each containing 500 ml of complex
medium 3 are each inoculated with 25 ml of the first
preliminary culture and incubated for 14 hours at 30°C and
100 rpm. On completion of the incubation period, this
preliminary culture II acts as the inoculum for a 50 1
15 bioreactor. This reactor is equipped with an Intensive
stirrer, 45 1 of complex medium 4 are introduced and
sterilised for 30 minutes at pH 6.8 and a temperature of
121°C at a pressure of approximately 1 bar above
atmospheric. The nutrient medium is optionally combined
20 with 0.5 g/1 of N3-IMH. After cooling to 30°C, the pH is
adjusted to 7.0 with 10% NaOH and the mixture then
inoculated with the suspended culture from preliminary
culture II. Cultivation is performed at 30°C and a stirrer
speed of 400 rpm and an aeration rate of 0.8 V/V/m. After
256 11.5 h or 15 h in the case of induced cultivation, the cell
suspension is centrifuged off. The resultant wet cell mass
may be used for the enzymatic conversion either_immediately-
or after interim storage at -18°C. 2.8 kg or 2.6 kg

(induction) of wet cell mass are obtained.
30



.atnospheric. The nutrient mediumis optionally conbined 20 with 0.5 g/l of
-N3-1MH. After cooling to 30[err]C, the pHis adjusted to 7.0 with 10% NaCH
and the m xture then inoculated with the suspended culture fromprelimnary
culture I'l. Cultivation is performed at 30[err]C and a stirrer speed of 400
rpmand an aeration rate of 0.8 V/V/m After 25 11.5 h or 15 h in the case
of induced cultivation, the cell suspenst®n is centrifuged off. The
resultant wet cell mass nay be used for the enzymatic conversion either

i mredi at el ycompaékemedauer 3m st orage at -18C. 2.8 kg or 2.6 kg (induction)

of uet cell BRBAG OYAlgec 30 16 Googl gyredium 8 ndustpial yeast
as sterile ssitaain [err] 7.61 g/l added by pipette as
St Le, 20 B 10 /3% Sl LS B
0.32 g/I MySO 4* 7H20 0.20 g/l [ekefkile solution
0.02 g/l [erKrJ-IPO‘*BHZO 0.02 g/.|61 g/l added by pipetté as
| sterile solution
KH,PO, 4.54 g/1 added by pipette as
' sterile solution
(NH,) ,SO, : . 4.0 g/1
Citric acid*H,0 0.32 g/1
MgSO,*7H,0 0.20 g/1
CaCl,*2H,0 0.02 g/1
MnC1,*4H,0 0.02 g/1
FeS0,*7H,0 0.02 g/1
pH- 6.8
Complex medium 4:
Industrial yeast 0.75 g/1
extract
Glucose 20 g/1 added by pipette as
sterile solution
K,HPO,*3H,0 | 0.761 g/1 added by pipette as
' sterile solution
KH,PO, 0.454 g/1 added by pipette as
sterile solution
(NH,) ,SO, 4.0 g/1
Citric acid*H,0 0.64 g/l
MgSO,*7H,0 0.40 g/1
CaCl,*2H,0 0.04 g/1
MnCl,*4H,0 0.04 g/1
FeSO,*7H,0 0

.04 g/l
pH ' 6.8



[err] 0.02 g/l pH 6.8
Conpl ex-nedi um 4; Industrial yeast 0.75 g/l extract d ucose
20 g/| added by pipette as sterile solution K2HPO4* 3H20

0.761 g/| added by pipette as sterile solution KH2PO4

0.454 g/ added by pipette as sterile solution [err]

4.0 g/lI Citric acid*[err] 19.64 g/l [err]
0.40 g/l [err] ' 0.04 g/l [err] , 0. 04
g/l [err] Example 3: 0.04 g/l pH 6.8

17 Exanple 3: 15 g of uninduced wet cell mass of DSM 9771 and 2.25 g of
D, L-MIEH (13 mmol ) are resuspended in 150 ml of saline and 5 incubated for
30 hours in b 2p@frursindueesl nestc tal AtmadH ef I08M @978, Zndinders an Jerr]

centr ! fuged oy i OO TN S AR ARIEd By Y st Af iingiapa

chr omat ogriapncubiatsd) . fdr 6@ Hales 4immen| 95 0imll stetdveshirvacicr ¢al epted in
PH 8.5, under an N, atmosphere and with constant-pH reaction
control. The cells are then centrifuged off and the
supernatant analysed by high pressure liquid chromatography

(HPLC). 1.6 g (10.74 mmol) of L-methionine are detected in
10 the supernatant. '

Yield = 82.6% of theoretical.
Example 4:

15 15 g of induced wet cell mass of DSM 9771 and 2.25 g of
D,L-MTEH (13 mmol) are resuspended in 150 ml of saline and
incubated for 30 hours in a 250 ml stirred reactor at 37°C,
pH 8.5, under an N, atmosphere and with constant-pH reaction
control. The cells are theﬁ centrifuged off and the

20 supernatant analysed by high pressure liquid chromatography

(HPLC). 1.7 g (11.4 mmol) of L-methionine are detected in
the supernatant.

Yield = 87.8% of theoretical.

25 Example 5:
Determination of optimal pH

In order to determine DSM 9771's optimal pH for the
30 biotransformation of D,L-MTEH to L-methionine, conversions
were performed with a-ylycylglycine/piperazine buffer over
a pH range from 5.0 to 10.5. The assay was performed in
100 ml shaken flasks with two flow spoilers. 9 ml of 0.1 M
glycylglycine/piperazine buffer, in which 1 g/l of D,L-MTEH
35 had already been dissolved, were introduced into the
flasks. The biocatalyst used was 1 ml of a 50% biomass wet



.10"the supernatant. Yield = 82.6% of theoretical. Exanple 4: 15 15 g of

-i nduced wet cell mass of DSM 9771 and 2.25 g of D, L-MIEH (13 nmol) are
resuspended in 150 ml of saline and incubated for 30 hours in a 250 ni
stirred reactor at 37[err]C, pH 8.5, under an [err] atnosphere and with
constant-pH reaction control. The cells are then centrifuged off and the 20
super nat ant anal ysed by high pressure Ilh%ld chromat ography (HPLCO). 1.7 ¢
(11.4 muol ) of L-methionine are detected in the supernatant. Yield = 87.8%

gf t heor et | veigh@ps&xanel BuEpeEﬁ?Gﬁ%ﬁabgﬁnTWlOﬁﬁd”ﬁhcﬂlbhtﬂoﬁ;ﬁéé to
etermne DSM 9771' § optigal pH for.the | ot ransf o, lon._o L- MTEH t o
L-nethionin%?rggﬁvgasggﬁsgaérgoBﬁﬁf6?n§dsa?§ﬁn w@F?Eyﬁ%?éc?ﬂ@?ﬁlﬁBrQZ|ne
buf f er -overatmpsphenrgeatr 8n?td. 0 to 10.5. The assay was performed in 100 n
shaken flasks with two flow spoilers. 9 m of 0.1 M

gl ycyl gl yci ne/ pi perazi ne buffer, in which 1 g/l of D, L-MEH 35 had al ready
been di ssbl ¥edtheepH rahgedbetdeent 8. Dhanﬂlasﬁs.tﬁheshbstﬁaaéyhadUBéanﬁS 1

m of a 500%9&8ﬂ§?§1¥ebaokeﬁ8 A@hggkégglbﬂfys Egﬂ§io OLBEFN|9%71

i ncubati on was hours in a‘s eén ma
[err] atnnsthhésﬁtMSVCCOQCBnchélpH vaaguepsunednal. pHaRd09. Bftehez

substrate hggdubg8enincubation, this optimum shifts to the PH range from
7.0 to 8.0, at whiéh the substrate is also completely
10 broken down. The following conversions were performed at a
pH value of 7.5, as formation of the L-amino acid is
promoted at this pH.

Example 6:
15

Determination of optimal témperature

Testing to determine the optimal temperature for the
hydrolysis of D,L-MTEH to L-Met with DSM 9771 as the

20 biocatalyst was also performed in 100 ml shaken flasks. The
substrate solution used was 5 g/1 of D,L-MTEH in 0.1 M
tris-HC1l buffer pH 7.5. Two flasks containing
buffer/substrate solution were preincubated for each
temperature (25°C, 30°C, 34°C, 37°C, 40°C, 45°C and 50°C) and

25 the reaction was then started with 1 ml of a 50% biomass
wet weight/saline suspension. Reaction kinetics were
recorded over 5 hours for each temperature. An optimal
temperature of 34-37°C was determined for the above-stated
reaction after 2 hours®' incubation, which corresponds to

30 the optimal temperature for the wild strain DSM 7330.

Example 7:

140 g of induced wet cell weight of DSM 9771 and 42 g of
35 D,L—MTEH (24 mmol). are resuspended in 1400 ml of saline and
incubated for 8.5 hours in a 1500 ml stirred reactor at



.cofmpl etely broken down after only 1 hour. In contrast, the highest Mt
»concentration was neasured at pH 8.0. After 2 hours' |ncubat|on this
opti mum shifts to the pH range from7.0 to 8.0, at’ which the substrate is
al so completely 10 broken down. The follow ng conversions were perforned at
a pH value of 7.5, as formation of the L-amno acid is pronoted at this pH -
Exanpl e 6: 15 Determ nation of optinal téﬁ'perature Testing to determ ne the
optimal tenperature for the hydrolysis of D, L-MEH to L-Met with DSM 9771
as the 20 bBge@} ahygérvas R| STmpRpheHEe dnid witd Ebn%'ﬁﬁh@lpi{' e ribhe
substrate solutio usef(rjﬁwas 5 g/l_of D L-MEH.n Mtris-HQ buffer pH
7.5. Two fI§§P§r é£%§”§@5§PPatézs§I€tﬂ33 Owaredr &fhcubat ed for
eagh teﬁ'ﬁeral—umh(ﬁ.‘ﬁ:{]ﬁfd ldze Mec&@g 1&7(§he4%h©é]§:h€taﬁi[ grr] C and 50[err] C
and 25 the t S t stant.ed w t 1 of a 50% bi omass wet

wei ght/ sal i %g%gﬁispeng\g%on th% ac rl%otn |net| cs were recorded over 5 hours for
each tenpé&rature. An optinal tenperature of 34-37[err]C was determ ned for
the above-s%g%ﬁ@ﬂggqptlon after 2 hours' incubation, which corresponds to
30 the optimal tenperature for the wild strain DSM 7330. Exanple 7: 140 g
of induced wet cell weight of DSM 9771 and 42 g of 35 D, L- MIEH (24 mmol ).

amr e resusgem@d d pil4udediwaialddlal ajd ghic draeeh oo 18 hday & igk @ 1500
stirre re%?&éfEH (241 mmol) are resuspended in 1400 ml of saline

10 and incubated in a 1500 ml stirred reactor at 34°C, under an
N, atmosphere and with constant-pH reaction control. At 1.5
hour intervals, nine 14 g (80.4 mmol) portions of D,L-MTEH
are apportioned. After 48 hours, the reaction is
terminated. Since the product L-methionine is present in

15 crystalline form, the reaction solution is diluted with
three times its volume of saline. The cells are then
centrifuged off and the supernatant analysed by high
pressure liquid chromatography (HPLC). 142 g (952 mmol) of
L-methionine are detected in the supernatant.

20 Yield = 98.8% of theoretical.



19 37[err] C, under an [err] atnDspheré and with constant-pH reaction
:control. After centrifugation, 32.8 g (220 mpl ) of L-nethionine are

detected in the supernatant. Yield = 91% of theoreLLeaL—~ExaﬁpLe—8——é40 g
of induced wet cell weight of DSM 9771 and 42 of: MIEH (241 mmol

resuspended in 1400 ml of saline 10 and |ncubated &"ﬂl”ﬂﬂ@l ﬂlﬂ“‘kd
reactor at 34[err]C, under an [err] atnodPhere -an

reaction control. At 1.5 hour intervals, nine 14 g-(80.4 nmol portlons of
D, L- MTEH ar raggner Clatimg. After 48 hours the reaction is term nated. Since
the product L-nethionine is present in 15 crystalline form the reaction
solution is diluted with three tinmes its volune of saline. The cells are

t hen centri tugedMaftroamganiems DSYr Ad7ant anal ysed by hi gh pressure liquid
chromat ography (HPLC). 142 g (952 nmmol) of L-nethionine are detected in the

supernatant. 20 Yield = 98.8% of theoretical. 20 Patent Clains 1.
M croor gafi 8m DSRK97REs Sor. thePpyedystion PﬁeLpﬂOGMEnDoncmﬁSbe-anlno

Pydant of n_andl or CA2gRatic” cotyarsdoft o2 DL LD . ShityrTBLE- geiidalt Ut o
characteri sed ,nsphgpltuted hydantoin and/or a D— L- and/or D,L-N-
carbamoyl-o-amino acid,
characterised in that
10 the conversion proceeds by means of microorganism DSM
9771 and/or by means of enzymes produced by this

microorganism.

3. Process according to claim 2,
15 characterised in that
the reaction is performed with resting microorganisms.

4, Use of the microorganism DSM 9771 for cultivating
mutants or variants of this microorganism
20
or for obtaining a gene coding a carbamoylase and/or
hydantoinase and/or hydantoinracemase

or for inserting a gene coding a carbamoylase and/or
25 hydantoinase and/or hydantoinracemase into a

microorganism or cell

or for the production of an L-to-amino acid.



10 "the conversion proceeds by means of microorgani sm DSM 9771 and/ or by

-means of enzynmes produced by this mcroorganism 3. Process according to
claim?2, 15 characterised in that the reaction is perfornmed with
resting mcroorgani sns. 4. Use of the m croorgani sm DSM 9771 for

cultivating mutants or variants of this m @loorgani sm 20 or for obtaining a
gene codi ng a car banoyl aseNaNglomifyaangahkane wad/ thehedfinandnr acemase or

for inserting a gene Godidgkd f@f%@%%&%ﬂ&%@i-a-u@wr&#ﬁd@se
and/ or hydant gy @ses@se i nto a mcroorganismor cell or for the production
of an L-a-am no acid.

1 Novel microorganism, use thereof and process for the

production of L-d-amino acids.

2.1 The known Arthrobacters DSM 7329 and DSM 7330 give
rise to technically adequate specific activities in
the conversion of D,L-5-monosubstituted hydantoins to

L-a-amino acids only when an inducer is used (N3-IMH).

10 .

2.2 ﬁSM 9771 is a mutant of DSM 7330 and was obtained
under selective pressure. Its enzymatic activity is
higher by a factor of 2.3 than that of its parent
organism. In the presence of an inducer, this activity

15 may be further increased by a factor of 2.7.

2.3 L-o-amino acids with elevated stereoselectivity and in

quantitative yield.



