WD 01/05982 - 1 - PCT/EPOQ 05586 Process for the preparation of L-amno
acids fromtheir racemc N-acetyl-D L derivatives by enzymatic resol ution
by neans of isolated, reconbinant enzynmes 5 The production of the

nonpr ot ei hogayOcORO59822aci d L- PPT (L- phogphi not hricin) pCTAPIN05586 W t h
hi gh purity and yield has previously only been described by cl eavage of

phenacet yl ph@'bbésmfd”ﬂthéEPeﬁ&rhﬂoﬁ@ﬂLCéMiriora&ds from e racemmidscherichia coil
( DE- A- 304861;2&%1 The Sént e

: iesi s of phenacetyl-PPT, however, is nore
conpl i cat ed Araceaiyi-b,bdedNalives by enzyrostip rrsoldionby meanscofpsalatagwever

enicillin G n pecificity for aliphatic acyl radicals and
!tohus al so no r§§%@$ﬁﬁ@??§4®£l\l— Ac-PPT. Qther known acyl ases |ikew se have
no or only a |ow substrate specificity for N Ac-PPT and have previously
only been enployed in mcrobial biotransformati ons without purification of

the enzy®es (e presductitnr of tHeonorproteinogénic ahﬁnﬁ)ﬁcmﬁm_?_g). On account of
hi s, I I [t ield i.evabl e. e patent
appl | cati on' ErPRoSBERYRINLEY meaifiarwit higfeutiiand vilsges Brevously piy
boxvl i : ) - ' . . - no
Spec f1ci Ly PoeniEsefibelbyRiadfe of piieffioniiphedtifaiiRcin it Behicif3 B

esterificati agylasedrora®bicheriohih col{DECAIZD4864R). The SinthaSispfepar ation of
the substrate. The patent application DE-A-19652284 describes the specific

i sol ation of Phanaeeivl-BP Tqbawever,ds aaoremlmprjli@atehdeambhmeﬁma:figedg }; |T city L or
' ' s N t thrl Cl C- Pk an
the.cl oftng EPERESas WEFVAGERY, HeihSietoSonaliBiass fononcoecichicng

Comanonas . afdrifiphatio BcylFadicAS R thls bR FEopsafat/IFN-2gLesT! ot and the
substrate specricgf"iﬁgit cygs?ts caruri edu%gt, It H\I\gtg possible to show t hat the

deacet y| aseskaewnacyasesiiikewise hava he ogonlypa dowisupsiratet spevjfibityl fases ( EC
ger5| \1/a§ |23/e Wﬁ-ﬁ%hﬁ&g&% stg\?f%bgﬁftc?nlil ?,e(';',‘-,%?{,‘pg (lag Llr}/ ﬁ'{igr%bia?n am no acid
biotransformations without purification of the enzymes (as described, for
15 example, in DE-A-2939269). On account of this, only very low space/time
yields were achievable. The patent application EP-A-03821 13 discloses the
L-specific cleavage of N-Ac-PPT carboxylic acid esters by acylase |. Even
this enzyme, however, has no specificity for the free cafboxylic acid and
therefore necessitates esterification as an additional synthesis step in the

20 preparation of the substrate.

The patent application DE-A-19652284 describes the specific isolation of
microbial deacetylases from soil samples with specificity for N-acetylamino -
acids, preferably N-acetylphosphinothricin (N-Ac-PPT), and the cloning of the
25  corresponding genes from Stenotrophomonas sp. and Comamonas
acidovorans. | |
On account of the sequence homologies found and the substrate specificity
tests carried out, it was possible to show that the deacetylases described
belong to the group of hippurate hydrolases (EC 3.5.1.32), 'whose natural
30  substrate is N-benzoylglycine, an amino acid derivative having an aromatic
N-acyl function. It was therefore interesting that these énzymes can also |
accept N-acetylated amino acids, in particular N-acetylphosphinothricin, as a



N-acyl function. It was therefore interesting that these enzynes can al so
accept N-acetylated amno acids, in particular N acetylphosphnothricin, as
a -2- substrate,. these being am no acid derivatives having aliphatic
N-acyl functions. The patent applicaties DE-A-2939269 and DE- A-2717440
di scl ose that the herbicidal action of racem ¢ phosphinothricin emanates
from its L esubstralexthese-being amir[macid&ielrivaltiveshalwingeaﬁlphaﬁc I\It-ﬁcwas
interesting that .the deacetylases foun C ilvely .cleave e

L- enant i omgr SF&GPHRD%C g pa ?p@mt@nS%lé-?’e?ﬁé%@ and DEré&s261 7440 e

r ot el nogeni Cyj , - ' p

!to her ef ore exg(g??ig%teltﬁﬂsﬁ?the i{CEj #?gﬁ%'?gggéréﬁrﬁgﬁgﬁ Bﬁﬁa%%"ﬁdgﬁ§@?%§eﬁom
particul ar dts Lienantiotvier (KPP Balone. conpound L-phosphinothricin, from
their racemc N 10 acetyl derivatives accordi ng to the principle of
resol uti oh, 48 this ipagit wagrintesqsting that thexdeaeetylases founshexalusivelys

(e’ pr ocesse P 1P Fif Bbtofers FENGRARIEERT oot BEAL Sl dhaeRE oV

proc , i t 0.5%
consi st in t hprhdproteliigenio amiio/adiay wﬁ&@&%@ﬂh@@é 'e‘ﬁggmgrémtq%

in the case of the patent application 69) can oyed, on

account of wihereforgiexcelleatly suitedto the greparatian bbL-zamiaesae'cds?m ?a%cptathraz h( 2)
[ [ | ed T, Witk i sol d .0n account o hi C e

b obl ens of &11dee Aexabiesha By SampSuti Ernrosphinained: BRmcinelrsseamok- be

sol ved ofp camceR)l Hdivafitby 6ot 16QRb pritcile 'oY?%%osluﬁcg]rﬂt%gétdésé}ib?d, 9+ 1o

cost-intensive product preparationis sary . ~case o .
pat ent appl i €@ampie,Da-the patare epplicatiecnsoBEPeA0304021 ) DE-AR939269rdridon i S

char act er 1 ze PEACBBRETE gfingant Gaadvardages ol e Bioeeanes EbenIoRAd | n
ot B ot of pESAAHrERINE g8l MNGRS RRRRRY 'y 5P i
accessi bl e r dawsubstatecedndenDation® (abwitios% inythe icass di the paterit ppiiedtioti e d
and enar)ltsi Onﬂé—%—f&éééé@) can be employed, on account of which industrial suitability is

to be assessed as low, that (2) reaction is carried out with nonisolated

enzymes, on account of which the problems of side reactions and subsequént

purification steps cannot be solved or can only be solved very cost-intensively

and that (3) cost-intensive product preparation is necessary (as in the case of

20  the patent application DE-A-3048612).

The object on which the invention is based lies in expressing one or more
novel deacetylases (such as already characterized in DE-A-19652284) in a
suitable form and amount, and in making it possible with the aid of these

25 enzymesto prepare L-PPT and some proteinogenic L-amino acids from the
chemically very easily accessible racemic N-acetyl-D,L derivatives by
resolution with high yield and enantiomeric purity.

In the case in which the enzymatic activity is already approximately known,
30  and in which cloning of the nucleic acid sequence encoding the enzyme has
also already been carried out, the first operation consists in transferring the
~ appropriate nucleic acid fragment to a suitable vector in order then either to
carry out overproduction in a suitable bacterial strain, and/or in order to



I n the case in which the enzymatic activity is already approxi mately known,
30 and in which cloning of the nucleic acid sequence encoding the enzyne
has al so al ready been carried out, the first operation consists in
transferring the appropriate nucleic acigh fragnent to a suitable vector in
order then either to carry out overproduction in a suitable bacteri al
strain, and/ dsolate thelprotein affer the @vatexpréssion.oTtle en2yrelisdlaied in this way

over expr essi on. T@ﬁyﬁﬂZﬁﬁE isolated in this way can either be used
directly for ¢Hredhsnbabsed digetly f the eapymatic feastion erelse afigched tor neans

of suitable ' - fl : Ic test is advisable in order
to obtain geﬁ@?g")& @gﬂﬁaﬁﬁn is(l)"ﬁa@se é%ﬁ'%ﬁgffélg&t he desired reaction is

proceeding. Al further steps serve to optimze the paraneters with
respect to the reaction -specificity (based on starting material and
product ) ,9 t heA fisstanzymatigitest istagvisable iroorder t¢ obtair general coafirmatisreasto t he

Chat T ndi vt cifetyBF She Bgs B atBnds Brodedising AIERRHG slo servE 0 OPURERT s
one is able the ;faaamétér.s_twitw+és?ab€tooﬂﬁanaa§t&§rvﬁb@afiaﬂqas@d%ﬁi Saptifgence

encoding the enzyne, which results in a t her opt’i m zation of the

nat ur al enzyratepaband product);itbe ceactiorgraté, theireaction eflicianeyy theskalf-lifecof has
al ready been gescri bed in tBe: - | i cat_bonﬂ%&k 1.9652284, .. The. nucleic
aci d fragnent'8€ ENFYRE §Plove 'aﬁggg%BPﬁl le éte caeantiatians, Innthereass n

t he apprgpri ; [ [y ¢ ' . A | |l e
L oy A ARt RSRAE faiMel S dh A St espBiasiactVto i retth Btharfs
speci fi city dsdbleto cdrseoutsuifablé ¢changés teethet nupisic atidisequéndwegdodihg Was
possi ble in ,tﬁe a%i c%l n DE-A-19652284 to show that N-acetyl-L-PPT is
deacet y| at ed "¢ €NEHTL, "gb‘?ﬁ'ﬂﬁéﬂ pdughenpptimizatiep of the patyragnzneot - al so
deacet yl at ed. g’gﬁ.‘texcl usi ve reaction of N-acetyl- L-amno acids and
N-acetyl - L- PIB'F, owever, is an elementary precondition for the industrial
use i ntended here. 25 - ' '

15  The cloning of,individual deacetylases used has already been described in
. the application DE-A-19652284. The nucleic acid fragments coding for the

appropriate deacetylaseé were recloned in the appropriate expression
vectors as carried out further below in Example 1 in ‘order thus to ensure a
necessary extent of unequivocal substrate specificity and the absence of side

20  reactions. Thus, although it was possible in the application DE-A-19652284
to show that N-acetyl-L-PPT is deacetylated, it was not possible to show that
N-acetyl-D-PPT is not also deacetylated. The exclusive reaction of N-acetyi-
L-amino acids and N-acetyl-L-PPT, however, is an elementary precondition
for the industrial use intended here. |

25
The invention relates to a process for the preparation of proteinogenic or
nonproteinogenic L-amino acids from their racemic N-acetyl-D,L derivatives,
which comprises

30 (a) selectively deacetylating N-acetyl-L derivatives of the

corresponding L-amino acids by an enzymatic resolution by
means of isolated, recombinant enzymes, while N-acetyl-D
derivatives of the corresponding D-amino acids are not



The invention relates to a process for the preparation of proteinogenic or
nonpr ot ei nogeni ¢ L-am no acids fromtheir racemc N acetyl-D, L derivatives,
whi ch conprises 30 (a) selectively deacetylating N-acetyl-L derivatives of
the corresponding L-am no acids by an egzymatic resolution by neans of

I 5ol at ed, reconbi nant enzynes, while N-acetyl-D derivatives of the
correspondi ng D-am no adeatetpatediot -4- deacetylated and (b) separating the
deacetylated L-am no aci ds obtained preparatively fromthe nondeacetyl ated
N-acetyl -D de?idatives 5 and/or the inconpletely deacetylated N-acetyl-L

derivatives. The ipxent | rtilcplar. for the
preparation of L- @OSﬁ%&%ﬁ#ﬁ%ﬁd%{c%éf'ﬂﬁm&)oac?dé%gfaﬁ?esd

N-acetyl - D, L- phosphi not preparatively foFtiatrichdeaesijatbt N-abutyl"BrdSrividtives

i sol ated, reconbi nant enzynes. 10 The invention furthernore relates to a
process f@r the prepar a@ndar tte incogpiataly deavetylated Niacetylilnderivativesci ne,
L- gl utam ne and/ or L-phenylalanine from their corresponding N-acetyl-D,L
derivatives by enzymatic resolution. 15 The invention furthernore rel ates

Lo a process THY FvehBBRToRASS Ftidricdr R'h prodessToniia giéjia?aﬁaﬁ/swr oduct i on

of one or nore L-amno acids fromtheir orrespondi n acem c acetyl-D, L

derivatives ydiasphinathocinrtbrRPT)deamdNacebdD, Lrphosphinotihiicip byersysaticg of
t he hi ppurate hydr.ol ases, and,|n rticular carrying out .the

enant i osel ectr9§é'”HPB dneaps of 'SEI%E&S@EPHM’P#’F"&WY“@%- L-gl utam ¢ acid,
~L-histidjge, L-leucine, L-glutanm ne and/or L-phenylalanine fromtheir
correspondi ng racem ¢ N-acetyl-D, L derivatives using one or nore

deacet yl ases Theoimvehtiony furthermones irelatetotocd prduestifoptheprepayation esles. | n
particular, the inventjon relates to a process which conprises. carrying
out glutamic acid, L-histidine, L-leucine, L-glutamine and/or L-phenylalanine from

their corresponding N-acetyl-D,L derivatives by enzymatic resolution.

15 The invention furthermore relates to a process which comprises carrying out
the enantioselective production of one or more L-amino acids from their
corresponding racemic Nfacetyl-D,L derivatives using one or more
deacetylases from the group consisting of the hippurate hydrolases, and in

. particular carrying out the enantioselective production of L-phosphfnothricin,

20  L-glutamic acid, L-histidine, L-leucine, L-glutamine and/or L-phenylalanine
from their corresponding racemic'N-acetyl-D,L derivatives using one or more
deacetylases from the group consisting of the hippurate hydrolases.

In particular, the invention relates to a process which compriées_carrying out
25  the enantioselective production of one or more L-amino acids from their
corresponding racemic N-acetyl-D,L derivatives using the enzymes deac?
from Stenotrophomonas sp. and/or deac2 from Comamonas acidovorans
(both deacetylases are described in DE-A-19652284), and in this context
very particularly the processes which comprise carrying out the
30  enantioselective production of L-phosphinothricin, L-glutamic acid,
| L-histidine, L-leucine, L-glutamine and/or L-phenylalanihe from their

corresponding racemic N-acetyl-D,L derivatives using the enzymes deac?



25 the enantiosel ective production of one or nore L-amino acids fromtheir
correspondi ng racem ¢ N-acetyl-D, L derivatives using the enzynes dead from
St enot rophononas sp. and/ or deac2 from Comanonas aci dovorans (both
deacetyl ases are described in DE-A-19652884), and i'n this context very
particularly the processes which conprise carrying out the 30

enant i osel ectffoth StAGHEHhGMoRAs spPbivamd) tBaEX frof ComarBbrdPatbonsiahs
L- histidine, L-Ieucine, L-glutamne and/or L-phenylalanine fromtheir

cor r espondi ndboticdeacstiasesaye destribid inRE+A-<19662284). Both enzymes hdwed - 5-
manonas aci dovorans _(bhoth

from St enot rophqponas sp. or/and deac2 .from (K
deacet yl ases _%@%&%Cﬁl@&c? rﬁ'oﬂﬁlggﬁgéygéﬁgﬁ‘:' tsgp:a0 KenPigalonateagt similar
si gni fi cant UCH a5 T B ik Qs identical or at | east
Si 9n | ar fungfeﬁ%&ﬂd?fﬁ' tb%era%i eglea%_o%ée@?cl’iétt%d-vg?ﬁé%eri vatives. 5 1In

additionb the invention relates to the use of the reconbi nant deacetyl ases.

produced as hiocatal ysts which allow the appr%pri ate reactions to be .
carried out NSRBI e investiearelatesiodheruas ofitbedpepmbinant Heaeetylasesi nnent

deacet'yl asee PrROUGRY H BlcRralsRifibh nl i shfoiiie BEALIRIREe crmes, <

the carryi ng-outusivig high sebsfrarsesnceMBatibhs e dAtavith fHe 0@AIeAP of ﬁfgﬁfr atures

of approximately 25C to 65C, preferably at reaction tenperatures o
appr oxi mat el ppaocetime visldsa inipagicplariusing the secombinantideacetylasesin on

t enper at W es. lmately 35C to 40C. In addition, the invention
rel at esH;b:) t@%@ﬂ%ﬁﬁ&%ut of the processes described above at substrate
concentrat.i ons of approximately 10 mMMto 20 1500 nM preferably, at
substrate concentrations of greater than 50 nM particularly preferably at
substrat e cordberinventiamiurtermoearelatesttartha Sarnyivigaadt ofthe\prpeedsesul ar | y
preferably at, substrate copcentrations of greater than

described above at reaction temperatures of approximately 25°C to 65°C,

preferably at reaction temperatures of approximately 30°C to 45°C and

15  particularly preferably at reaction temperatures of approximately 35°C to

40°C.

In addition, the invention relates to the carrying-out of the processes
described above at substrate conéentrations of approximately 10 mMto -

20 1500 mM, preferably at substrate concentrations of greater than 50 mM,
particularly preferably at substrate concentrations of greater than 250 mM and
very particularly preferably at substrate concentrations of greater than
500 mM. '

25  The invention furthermore relates to the separation of the L-amino acid or of
the L-PTC produced with the aid of the steps described above from the
corresponding N-a_CetyI-D,L derivatives, which have either not been reacted
- as in the case of N-acetyl-D derivative - or not been completely reacted - as
in the case of N-acetyl-L derivative.

30
In this context, utilizable processes are the use of ion-exchange
chromatography on an acidic ion exchanger or else the extraction of the
N-acetyl-D,L derivatives by means of an organic solvent, such as, for



500 MM 25 The invention furthernore relates to the separation of the
L-amno acid or of the L-PTC produced with the aid of the steps described
above fromthe corresponding N-acetyl-D, L derivatives, which have either
not been reacted - as in the case of N—aﬁftyl -D derivative - or not been
conpletely reacted - as in the case of acetyl-L derivative. 30 In this

context, utilgxapiple, oF MeERs Robaty? kbtfthe) H%e Piarhinb-4b1¢ BAIEL-FETT PREdRERPhY
on an acidic ion exchanger or else the extraction of the Nacetyl-D/L
derivatives [RPOYERASSHIZ to theyaaueousophase, fropuwhicksit i then-ancertratedeby of
met hyl i sobutyl. éetone, the L-am no acid or the L-PTC produced above

passi ng into%’g aqueous phase, fromwhich it is then concentrated by
drying. 5 Exanples: 1. Production of the deac enzynme as a reconbi nant
protein in Escherichia colt: 10 The dead structural gene from ]

St enot r oPhomkxamples: coding for an N-Ac-PPT-specific deacetyl ase, was
cloned as a 1.4 kb BanHl/Sail fragnent (described in DE-A-19652284) into
the BamH/Sal | cleavage site of the Hi sTag expression vector pQE30 from

Qui agen [ Qui gexpr | ke Tyne | wnn2149 | _her et al.
(1990), in | ?rfrunoﬁ%ﬁ?g?'%qﬁ@gsiyei%gﬁéﬁg%%\g,reg‘.’ BaétePFﬁq&,'" m , eds.,
Vol . 1V, AcaggsheridHigcolflew York, pp. 121-152]. Al nol ecul ar-bi ol ogi cal
studi-es were carried out according to standard protocols, as descri bed,

for exanple, in Ausubel et al. (1995), Current protocols in nolecular .
bi ol ogy, .Johnp Wl ey and Sons, New York. The religated 20 construct was
transforfed ilheidraa]-sirustural gepe fiom Stenatrapharsonas spaeodieg fobgnt he

manuf act ur er N(AL RSP LpefiH de3E8RRAE WasCliShEs a2 §.45% BaLESA fragment

(described in DE-A-19652284) into the Bam HI/Sal | cleavage site of the
HisTag expression vector pQE30 from Quiagen [Quiaexpress Kit, Type 1V,
Catalog No. 32149, Stuber et al. (1990), in Immunological Methods,

15 Lefkovits, I. and Pernis, B., eds., Vol. IV, Academic Press, New York,
pp. 121-152]. |
Al molecular-l_)iological studies were carried out according to standard
protocols, as described, for example, in Ausubel et al. (1995), Current
protocols in molecular biology, John Wiley and Sons, New York. The religated

20  construct was transformed in the bacterial strain E. coliM15 recomrrierided
by the manufacturer (Qiagen), ahd recombinant clones were selected on
100 pg/ml ampicillin and 25 pg/ml kanamycin. The expression of recombinant
fusion protein was induced by addition of 1 mM IPTG. The cells were
harvested 4-5 h after induction and stored at -20°C until the working-up of the

25 protein.

| By means of SDS/polyacrylamide electrophoresis of cell aliquots of the
induced clones, it was possible to detect the HisTag deac? fusion protein as
an additional band of 49 kDa.
The enzymatic activity of the deacetylase fusion protein was detected in a

30 radioassay using [14C]-N-acetyl-L-PPT as a substrate. For this, 200 ul each
of the induced cultures Were permeabilized at 37°C with 0.5% toluene, 0.5%
ethanot for 30 min. The cell pellets were then resuspended in 25 ul each of



100, ug/ M anpicillin and 25,ug/ M kananycin. The expression of reconbi nant
f.usion protein was induced by addition of 1 nMIPTG The cells were
harvested 4-5 h after induction and stored at -20C until the working-up of
the 25 protein. By means of SDS/ polyacr.ytam de el ectrophoresis of cell
atiquots of the induced clones, it was possible to detect the H sTag dead

fusion prot ei 0.1aaM BACHEEESIRBIPRRNTD aiM AA0H D0 ml NEepRosEYd:s, Metis ity of
t he deacetyl ase fusion protein was detected in a 30 radi oassay u IE%d |
uce

[ 14C] - N- acet y@nd inaubated gt 34 forat b. Fcbthetquaéi,tatimodeterrgmt}'on@rf rt]meln[al‘" ed
11§ 37,Cwmth 0O..5%.taql . 5% et ha or
min. The cel i LEHT Tittharl 50, dhioh drauiiigts GLBe heLsiEtes e apafv;eg(%.vltﬁmh
-N- ( \ i an
[ neubat ed at e FromdtBardiyEHATLS Sl e DRt MBrcPlisina’, The [ 14 -

L- PPT f or9red, npropanei25% amrhonjiact 8:2és eheluendt Tharadioactivs bandsivered by

thin- layer chrqgmata hy on HPTLC cel |l yl ose plates (Merck) using 5
n- pr opanol : 25@?3%8@6& é':’tf’r%Q'OSF?melﬁhkfraYE@'ﬁr adi oactive bands were nade

cible b : _ . ¢ L :

enzyme ronct i e e RREHIER of tid¥ie Tedciton e 4P DbichiR Hordnpasrdd

Spher i sor b(r)in3adicaPa.Cseging Bphegisoth® BAX ab aesdparatimgvtoldhiP@uertd SomM
low rate: 0.5 m/mn). Under these 10 conditions,

h |, H=1. , >
L ppy KH:BG,10% refhanoh iH £14BP. Rewsaley B.6 bk Underdhese The

expr essi cl ithihe Tciiepphd 5 yl =L BB, Al _ﬂgﬁ tyl ase
activi tyﬂgr o] uceéth?‘\ﬁérggége yl asgt%jr%glgﬁhﬁc%’tﬂgl %I;R{')%&S%W a %Ft ative
det erm nati org.8inbih. a proportion. of about 10%to the total protein and was
15 used for the enzyne purification and the biotransfornmati ons described

bel ow. 2. Puthe expiessiensione baviagdbehighest iN-aeetyl-hiRR Tspesifictdaacetyiase The -
fjeacet ylase alRy BroftiodsRb UelelyiSLB pRSeiR dcss l_inS To Sétan?warﬁgt?vEeAC
| _ determination with a proportion.of about 10% to the total protein and was

15  used for the enzyme purification and the biotransformations déscribed below.

2.  Purification of the deacetylase by affinity chromatography:

The deacet'ylase' prbtein was isolated from the expression strain pPQEDEAC
20  newly named according to the cloning described in Example 1 according to
| the Quiagen protocol (Qiaexpress kit) by affinity chromatography on nickel
nitrilotriacetate matrix (Ni-NTA) under native conditions. For this, 800 ml of
culture of the expression strain pPQEDEAC were fermented and induced as
described in Example 1. The harvested cell pellet (4 g) was resuspended in
25 20 ml of lysis buffer and disrupted uéing ultrasound. After centrifuging off, the
clear protein lysate (120 mg of total protein) was treated with 4 ml of 50%
strength Ni-NTA suspension for the binding of the HisTag fusion protein and
the material was then loaded onto an enzyme column. The affinity matrix was
washed with 10 volumes of wash buffer and then eluted with 4 mi of elution
30 buffer. To che_ck_ the affinity purification, aliquots of the cell disruption, of the
wash solutions and of the eluate were analyzed by means of
SDS/polyacrylamide gel electrophoresis. The deacetylase activity of the
‘various protein-containing fractions was determined using the radioassays



20 newly nanmed according to the cloning described in Exanple 1 according to
t-he Qui agen protocol (Q aexpress kit) by affinity chromatography on nickel
nitrilotriacetate matrix (N -NTA) under native conditions. For this, 800 m .
of culture of the expression strain pQEBEAC were fernmented and i nduced as
described in Exanple 1. The harvested cell pellet (4. g) was resuspended in
25 20 m of |gescsibedfihdixanmple di (seamtombatfeheg gulztomotqid)somm?dq?toél fuglhng
off, the cle r {4 nI sate_ (120 of total protein) was treated w

m of 50% f@'ﬂ@r[h Nﬁﬁé ﬁsBéﬁsr ea¢liep ConAitionsH8ee goeve) korthe Tag f usi on

BT [‘yaﬂﬂt QAR et Selatibe b T BB Baciet B kiBhted o) 1 ca

with 4 nl of 37°@ with Su}nwémracem-wnepwt(g% of brdtetnysmumri Lcryl 6
aliquots of the cell di sruBtlon he wash sol utions and of the el uate

wer e analdyzeddmid hacelyi-DdpBRTY Ifql’aw mianT hie resulting E&Tr\?p& thersmeasted
d tyl t t f .the  vari ntai ning fractions was
d:?g(ramynggeug | VIW@$§%FM§ (B@?rogl L& %)93?1 n Exanple 1 (reaction
pat ches: 9 #ITHd pRigindinthé Bhude BRrdct et oel dishuplibh halla Sharifie v! - L- PPT.
reaction condltlons see above) quant tive enzyne

det ernmi nat i oMeacaallpsmaeimtyfmfdi:ncaﬂmg\m|peohern:(lba¢ad= anmdAoE with 50 M of
ion + 1 /1 of 5 500, mvi

ﬁgggwl Bt%&srg?%gé%gfﬁﬁ@ P80 B o stiltureof e PxRrsesioR ARG | n an

tract
aftor odd aPRsktfe o it Riromidoaiabhl 1o JATa £ Fidof Hier gt et tiseh 1o s
protein (1 neastein havimgla specific! BEGVIBL 6F 2 Acat/mGio? Préteth ghd @f purity ofaBoai t he
expression strain, it was 10 possible by affinity chromatography to isolate

10 my of Hi sB8%-deac fusion protein having a specific activity of 20
ncat/ng of protein and a purity of about 80% 3. Substrate specificity and

stereosel ectivity of the deacetylase: 15
3. Substrate specificity and stereoselectivity of the deacetylase:

15
For the investigation of substrate specificity and stereospecificity of the
deac1 protein, 5 ug each of purified enzyme were incubated in 20 ul batches
in 10 mM NaCl, 10 mM Na phosphate, pH = 7.5 with 25 mM each of the N-
acetyl-L-amino acids or of the corresponding D enantiomers mentioned in

20  Table 1. For comparison, hippuric acid (N-benzoylglycine), the natural
substrate of deacetylase, was employed. The reactions were incubated at
37°C for 1. h and then measured in the amino acid analyzer (Biotronic
LC 5001) for formation of the free amino acids. Table 1 indicates the relative
deacetylase activities for the L-enantiomers of the various substrates. In

25 addition to hippuric acid and N-Ac-L-PPT, the deac? enzyme also
additionally cleaves the N-acetyl derivatives of a number of natural amino

~ acids, in particular N-Ac-L-glutamic acid, N-Ac-glycine, N-Ac-L-histidine,

N-Ac-L-ornithine, N-Ac-L-leucine, N-Ac-L-glutamine and N-Ac-L- |
phenylalanine. In all Cas_es, the enzyme was exclusively active with the L

30  enantiomers, while it was not possible to react the corresponding D
compounds in any case. In all other cases tested (see Table 1), the reaction
of the N-acetyl-L derivatives only took place to a very small extentorelse not.. . ..
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5 Ng each of purified enzyne were incubated in 20 N1 batches
pH = 7.5 with 25 MM each of the N
-L-am no acids or of the correspondgng D enantioners nentioned in 20
hi ppuric acid (N-benzoyl gl yci ne),
was enpl oyed. The reactions were incubated at

1 h and then neasured in the am no acid analyzer (Biotronic LC
Table 1 indicates the relative

nat ur al

In

am no

acids, in part icular N Ac- L-a! utani ¢ acid. N—Ac_—ql_vci ne, N-Ac-L-histidine,
phenyl al i nd St oeed ) e anzyoe uos ecdiineh BENOEARL L Lih the
orounse e ML S (R OGRS ¢ |, S e corespe o ©
reaction of th@-A&-ﬁ{pﬂoﬁbhmoﬂmcmatlves onl y tock43)l ace to a very smal |
extent or el geTot — = 9—at—at T Tabte—t—Sybstrate—spectfiej ty of the
deac enzynme 9 MNufssbromnidin®el . acti vi ty2 [94 Hi|@Wric acid
(N- benzoyl gl ) ) TOO I AC- L-phnospnimnotnricr i 43 NFAc-C-ornift hi ne 37
N- Ac- L- net hi * [d¥riAgel mnqblqmm@ L-tryptophan 0.4 [N Ac-L-phenyl al ghi ne 24
N-Ac-. L-t,}/é osi %—AC}L-tryp'tA\ gI utamc acid 100 0.4
N-Ac-L-phenylalanine 24
N-Ac-L-tyrosine 11
N-Ac-L-glutamic acid 100
N-Ac-L-glutamine 30
15 N-Ac-glycine 59
N-Ac-L-histidine 43
N-Ac-L-leucine 33
N-Ac-L-valine
N-Ac-L-serine
20 N-Ac-L-proline 0
1. All compounds are the L enéntiomers
2. The specific activity [nmol of glycine/fnin/mg of protein] measured
using hippuric acid was set equal to 100%, and the other values weré
25 based thereon |
4, Resolution of N-acetyl-D,L-phosphinothricin by
biotransformation using cells of the deac producer strain:
30 A 400 ml culture of the expression strain pQEDEAC was fermented and

induced as described in Example 1. The harvested cells were then washed in



N-Ac-L-glutam ne 30 15 N-Ac-glycine 59 N Ac-L-histidine 43 N Ac-L-Ieucine
33 N Ac-L-valine 2 N Ac-L-serine 4 20 NNAc-L-proline O All conpounds are
the L enantioners 2: The specific activity [nnol of glycine/mn/ng of
protein] neasured using hippuric acid .set equal to 100% and the other
val ues were 25 based thereon 4. Resolution of
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producer strain: 30 A 400 ml culture of the expression strain pQEDEAC was
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t hen washed in -

[ yophi 11 2ed JoBNARiNGa fyonSaecid BeftorifasR WRGHE ahr 8 sptlem Blfed i n cis
way for severs Wéxr% | & ning a high specific deacetyl ase
ac%/l vity and talo use thenqrﬁﬁﬂ\t'é/rt?g@?g%?td'\/\%ng experiments as a biocatalyst.. 5
2 ng of the I&uﬁmﬂﬁed;loplmhied vellsswerssresusperded in 1 mil ofdhe fditowing! owi ng
substrate sol uti ons of var concentrations: (1) 10 nM N acetyl -D, L- PPT,
di sodi um sal tSL{%@ tradg sousipn ot Ng goRCeNtrations: 100 mM (2. 6% (4) 250 mM
(6.7% (5) 500 MM (13.3% As reaction buffer, the batches contained 10 nM.
NaCl, 10 nM Na .15 phosphate, pH = 8.0 and were incubated on a shaker at

100 rpmand J1F 10 mM N-acetyl-D,L-PPT, disodium salt ( 0.3%)

2 50mM " T (1.3%)
10 (3 - 100mM * - " (2.6%)

@4 250mM " " (6.7%)

(5 500mM " " (18.3%)

As reaction buffer, the batches contained 10 mM NaCl, 10 mM Na

.15 phosphate, pH = 8.0 and were incubated on a shaker at 100 rpom and 37°C
for 48 h. The free PPT formed in the hydrolysis reacfion was determined in an
.émino acid analyzer (Biotronic'LC 5001). The results are summarized in
Table 2. The enantiomeric purity of the réaction product was analyzed by
chiral HPLC using the separating column Chirex® (D) Penicillamine

20 (Phenomenex). The eluate used was 2 mM CuS0,, 10% methanol with a flow
rate of 0.5 mi/min. Detection was carried out photometrically at 254 nm.
Under these conditions, reference solutions.of L-PPT elute at 17 min and
those of D-PPT at 21 min. In all test samples, L-PPT was detected exclusively
as the reaction production. The conversion rates achieved [L-PPT

25 produced/N-acetyl-L-PPT in the substrate x 100] were between 100% in the
low substrate concentrations (10 mM, 50 mM) and 66% in the highest
substrate concentration used (500 mM). '



fer 48 h. The free PPT fornmed in the hydrolysis reaction was determned in
an amno acid analyzer (Biotronic LC 5001). The results are summarized in
Tabl e 2. The enantioneric purity of the reaction product was anal yzed by
chiral HPLC using the separating colum £hirex(r) (D) Penicillam ne 20
(Phenonmenex). The eluate used was 2 nM CuSO4, 10% nmet hanol with a fl ow

rate of 0.5 nfable: DetResolatiomas NsacetyeD,loPPThéma dumdtiorcef the stibsftate nm
Under these conditions, reference solutions. of L-PPT elute at 17 m n and
those of D-PPT at 21 ni$PNCERtraliPNt est sanpl es, L- PPT was detected
exclusively as the reaction production. The conversion rates achi eved

[ L- PPT 25 produced/ N-acetyl-L-PPT in the substrate x 100] were between 100%

in th I t centrat| gns 0 0 and ,66% 1 n the hijghest
L‘Ebst reat eO\évo 5@‘?‘8&'%@8% (SODBm“g%SQWO’PgbI NVRESION fateon °

of . N-acety/| - PN-aBE{i-B5L PP jop ubstrafe. f i Of bstrate
sol ution Product s-gl uti on*-Itl M\]/er%-iqf)ﬁ;r pﬁ't‘@ 5 Na gt@??@%eé%q’%r\/]ppgﬁ PPT
[MM L-PPT/Njacetyl-D,L-PPT in Po.10 5 100 50 P %0 100 48 96 250 108

86 10 500 164 B6 Concentrattom pf_procatatyst: , o ng
experi nment, ht0 concentrati on of| bhocat al yst was|il@@reased 15 and
-reaction Ki | cs of the substrfate cTeavage wer g _recorded. I3 Ny t he
| yophi li zed s were resuspende@®in 1 m of supdPPate sol ution,

consi sting of 10800 ™ N-acetyl -0, h PPT, di sodi unj t (13.3% wv), mM
NaCl, 10 nM |Na“phosphate _pH = |8 8 and i ncubat e 100 rpm and 37Cjon a
shaker. For |a250 - 108 86

10 500 _ 164 66

Concentration of biocatalyst: 2 mg/ml

In the following experiment, the concentration of biocatalyst was increased
15  and reaction kinetics of the substrate cleavage were recorded. 13 mg of the
lyophilized cells were resuspended in 1 ml of substrate solution, consisting of
500 mM N-acetyl-D,L-PPT, disodium salt (13.3% w/v), 10 mM NaCl, 10 mM
Na phosphate, pH = 8.0 and incubated at 100 rpm and 37°C on a shaker. For
“the determination of the L-PPT formed, 50 ul each of aliquots from the
20  reaction batch were removed over a period of 55 h, centrifuged and the
supernatants were frozen at -20°C until analysis. The quantitative analysis of
the reaction product L-PPT and the determination of the enantiomeric purity
were carried out as described above. The results are summarized in Table 3.
‘Under the chosen' conditions, the L-specific substrate cleavage was complete
25  after about 55 h. In this case, a conversion rate of about 90% and a
space/time yield of 483 [mg of L-PPT/g of biocatalyst’h] were achieved.



the determ nation of the L-PPT fornmed, 50 Sul each of aliquots fromthe 20
reacti on batch were renoved over a period of 55 h, centrifuged and the .
supernatants were frozen at -20C until analysis. The quantitative analysis
of the reaction product L-PPT and the df2erm nation of the enantioneric
purity were carried out as described above. The results are sunmarized in
Tabl e 3. UndEablel®: choBeactamkinetics sf thenesbhipawffN-acetyhd, LT cl eavage
was conplete 25 after about 55 h. In this case, a conversion rate of about
90% and a space/tine yield of 483 [ng of L-PPT/g of biocatalyst/h] were -
achi eved. -17—_Taple 3. Reaclti Ol KiNMetrcs _of t1e IBSOI ution of

N-acet yl - D, L-|iieagtianctimedhl i me [[ArPPTHPMI M * O 51 27.7 459.7 9
106.0 23 181.6 31 186.5 10 4720876 55 2ZI.8 Cpncentration of

bi ocatalyst: |3 mo/n Substrate|bncentration: 500 mv N-acetyl - D, L- PPT - 15
5. |'mobidizgtd on of the purifie%zd@ac protein: Inforder to be able to
carry out” thg enzyne reaction with'the jsolated dehc protein, the enzyne
purified in Byanple 2 as a Hi sTag-,gf-)Jsi on protein was 20 inmmobilized on the
pol ymer car rifer—V-NA--EpoxyBiosynth(r) (Riedel de Haen). For this, the
deac protein|was concentrated t¢4pg o/ M by ammon|um sul fate

preci pi t at i of—arre—ttatyzet—overgght—agatnst—i—M-MNa phosphate, pH = 8.0.
For a stand@@28 coupling reacti ¢ri81® ng of the prptein were slowy shaken
at :

31 186.5
10 47 208.6
55 221.8

*.  Concentration of biocatalyst: 13 mg/ml

Substrate concentration: 500 mM N-acetyl-D,L-PPT

15
5. Immobilizatidh of thé purified' deac proiein:

In order to be able to carry out the enzyme reaction with the isolated deac
protein, the enzyme purified in Example 2 as a HisTag fusion protein was
20  immobilized on the polymer carrier VINA-Epoxy Biosynth® (Riedel de Haen).
For this, the deac protein was concentrated to 15 mg/ml by ammonium sulfate
precipitation and dialyzed overnight against 1 M Na phosphate, pH = 8.0. For
a standard coupling reaction, 10 mg of the protein were siowly shaken at
room temperature for 2 days with 100 mg of VINA carrier. The immobilizate
25  was then centrifuged off and washed 1x each in immobilizétion buffer, and
also in 50 mM Na phosphate, pH 7.0. To block free epoxy groups, the carrier
was then incubated at room temperature with 50 mM Na phosphate, pH = 7.0,
50 mM 2-mercapto-ethanol for 1 h. The biocatalyst was then stored at 4°C in
1 ml of 5 mM Na phosphate, pH = 7.0, 0.02% Na azide. For the determination
30 of the protein coupling, the protein content of the solution was determined
 before and after immobilization, and also in the wash solutions, with the aid of
the Bradford method [Bradford (1976), Anal. Biochem. 72: 248-254]. The



roomtenperature for 2 days with 100 ng of VINA carrier. The immbilizate
25 was then centrifuged off and washed 1 x each in inmmobilization buffer,
and also in 50 nM Na phosphate, pH 7.0. To bl ock free epoxy groups, the
carrier was then incubated at roomtenpggature with 50 mM Na phosphate, pH
=7.0, 50 nM 2-nercapto-ethanol for 1 h. The biocatal yst was then stored

at 4Cin 1 ng éﬁfl&aﬁwl%fﬁhéﬂéhééﬁllaﬁ'iﬂas frdhsufed@BatONG angidirer For the

determ nation 30 of the protein coupling, the protein content of the
sol uti on was Imeblhiauw ugisgdhe radioassaydescribsisl iniExample 1. d\i@r@buplmg., t he

wash sol utio th the aid t he Br o] met,hod Bradf 1976) ,
Anal . Bi oc he%bf‘é’latlygge%me a‘%ﬁ'éty was >s‘%e%°fﬂ?‘é%’t’?\ﬂe&?m3? t&@acet yl ase
was neasured @gsaIved Pstefd.t €r 1 nmobilization using the radi oassay

described in Exanple 1. After coupling, the relative enzyne activity was >
90% of trﬁe val ue determ' ned for the dissolved protein. 5 6. Resolution of

N- acetyl - hos |ci usi ng. | I1ized .deac enz I n_a colum
react o¥ * 1 gg Sﬁ r ‘i%@g'b'b(%q!q Riﬁngm'fgiqu gﬁmomzs dy

col umm reactor 9@9 2@“ for the resolution of various
concentrat ed subst‘r’ el eqﬁoﬂggmﬁkg%@rous flow rates. The substrate
sol utions contained the concentrations of N-acetyl-D, L- PPT, di anmoni um
salt in 10 MM NaCl, 10 nM Na phosphate, pH = 8.0 indicated in Table 4. The

reacti.ons vver‘bgmmizvmedmoblbzate'(mdsllwmght)MS loaded intayescollimn reaatdri ons
were qu ified b etermn on, 15 of t P resent in th terjal
{Towi ng TWhr oufitH et ESRAIRC %‘mmhefm&m'% of vpBoGS SPyesrirand sURsrale HpLc
(see Exampl e Hseh 'Tth‘led?

conversion r as;%ut:% 83@?@%?‘2‘3 u3| n %t%?%ﬁggﬁog%lgé @é@%@ﬁ{e
concentrat i ortmrl(:antraﬂdn)s ahh- aMyII-I\LeBPTs dtm:nmanmrri salvin 10 Nt NaClyiti9)mMTIhe

space/tlrrey Id|n ase th the flo te d the 20 substrate
concentrat i o ﬁcﬂéfm@mnﬁlcﬂtﬁ@i %58]@64 e kpaclings ere carried out

at 37°C for a total of 10 days. The reactions were quantified by determination

15  of the L-PPT present in the material flowing through the column by means of
amino acid analysns and chiral HPLC (see Example 4). The results are
presented in Table 4. The highest conversion rate of 83% was achieved using
the highest substrate concentrations (500 mM) and the I'OWest substrate flow
(0.03 mi/min). The space/time yield increased with the flow rate and the

20  substrate concentrations and reached the highest value of 181 [mg of
L-PPT/g of biocatalyst/h] at a substrate concentration of 500 mM and a flow of .
0.3 ml/min. Over the total experimental period, the immobilized deacetylase
showed a good stability and still had about 80% of the starting actlwty after 10
days at 37°C.



L-PPT/ g of biocatalyst/h] at a substrate concentration of 500 mM and a fl ow
of 0.3 mM/mn. Over the total experinental period, the immbilized

deacetyl ase showed a good stability and still had about 80% of the
starting activity after 10 days at 37C{414- Table 4: Resolution of -
N-acetyl - D, L- PPT using i nmobilized deac enzyne in a columm reactor
Substrate solpablent:Fl ovRegslatibh of Ncac PIQI-PPCITuﬁﬁ%%HdUT&e\d'@ééb 5
N-acetyl -D,L-PPT [mM/mn.] solution ra rrgof L- PPT/ g PPT [ MM
[944 of biocatal yst/h]* engun@inagolummsgesgdon. 3 22. 0 44 87 0 5 13.8 28 91
10 250 0.1 38.4 31 50 0.3. 25.0 20 99 0.5 18.1 14 119 500 0.1 71.1 28 93
0.3 46.0 18 181 15 0.5 26.3 11 173 500 0.03 208.2 83 82 Reactions at 37C

T EPO0) 0554 S BRITaIR SR G FIoWyeie: { D4t 1 1 1|, GaMErioR: | SRAGTS Melgh poess
from t ﬁeﬁe'ﬁ’ir{“ E‘ﬂ"?y'ﬂé@f’y’f Kt Dl e L. ”"‘g@mppw e
m L-PPT [mM] | [%] of blocatalystlh]*
100 0.1 29.7 59 39 |
0.3 220 44 87
05  [138 28 91
10 |250 01  |384 31 50
| 0.3. 25.0 20 99
0.5 18.1 14 119
500 01 |714 28 93
B 03  |460 18 181
15 0.5 26.3 11 173
500 0.03 208.2 83 82

*  Reactions at 37°C



. . .'This Sheet Has Been Replaced .
(a) selectively deacetylating N-acetyl-L deriv g correspondi ng
L-am no acids by an enzymatic resol ution by rra mm IH;J reconbi nant
enzynmes, while N-acetyl-D derivatives of the J am no acids

are not 10 degrbyjososd and (b) separajsng the deacet ypgrapboRss58e aci ds
obtained preparatively fromthe nondeacet ytatedNacetyt-D deri vati ves

and/ or the i neyEmtlaims deacetyl ated N-acetyl ' ' 15 2.. -..The
process as clainmed in claim1 for the prepar aH mlnl “WH“L not hricin
(L-PPT) from N-acetyl -D, L-phosphinothricin. 3. «The process as clainmed in
claiml for the preparation.gf L-glutam.c, 20 acid,, L-histidine, L-I|eucine,
[ gl Ut ami ne. ahdr or KBISRSyPR e BrPaTRTRR of RtenoBPieSsSIRAPrGpdasiiG K D |
derivatives. 4. T LS ' ' I 19D OHEr t'\fels,a{rvﬁﬁ:hz and 3,
wherein the enan??ggfel ec??&@%?{(ﬁu@%m@ggaﬁgfgf ?rél;r“g -amno acids from
their 2% corresparampigsesacenm ¢ N-acetyl-D, L derivatives is carried out

usi ng one or nore deacetyl ases fromthe group consisting of the hippurate
hydrol ases. 5. The proc‘@is ﬁ'@mﬁ%geaﬁetﬂﬁmﬁmm%ﬂ'&fg%ﬂ\@t_'ﬁfﬁsPf&’ﬂﬁi 3,

wherein the 30 enantio ti [ iR, 0 -n Iyl icin,
L-glutam c acid, L- histi ﬁgnﬂ@f%%@ﬁﬁéaﬁd%ﬁn%&%&ﬂ%}@ﬁﬁg&uﬁon b_y _

L- phenyl al ani ne from t hee#ans ePisofBaNEHCOENDIRSR BrizyPherS While-NRacefifD) vat i ves
is carried out using one or nore deacetyl ases fromthe group consisting of

the hippurate This Sheederivatives ohthepgomesponding D-aming acidsiarenot! ~ 1111 ||
161 LIdIn 1nninl 1 ddadhiibed 11

and

(b)  separating the deacetylated L-amino aci'ds obtained
preparatively from the nondeacetylated N-acetyl-D derivatives
and/or the incompletely deacetylated N-acetyl-L derivatives.
15 _ |
.2. .. .The process as claimed in claim 1 for the preparation' of L-
phosphinothricin (L-PPT) from N-acetyI-D,L-phosphinothricin.

3. The proceés as claimed in claim 1 for the preparation of L-glutamic
20 acid, L-histidine, L-leucine, L-glutamine and/or L-phenylalanine from
| their corresponding N-acetyl-D,L derivatives.

4, The process as claimed in one or more of claims 2 and 3, wherein the
enantioselective production of one or more L-amino acids from their
25 _ corresponding racemic N-acetyl-D,L derivatives is carried out using
one or more deacetylases from the group consisting of the hippurate
hydrolases.

5. The process as claimed in one or more of claims 2 and 3, wherein the
30 | enantioselective production of L-phosphinothricin, L-glutamic acid, L-
histidine, L-leucine, L-glutamine and/or L-phenylalanine from their
corresponding racemic N-acetyl-D,L. derivatives is carried out uéing
one or more deacetylases from the group consisting of the hippurate



M s  hydThjs Shoetdlas Been r ocess as claimed in one or nore of claims 2
i|igsel ecti ve production of -am

CL

and 3, wherei

acids fromthgi di ng racem c N-acetyl -D, i | ' '
carried out using the enzynes deac 1 f-ri@gm Stenotropt[ﬂi@.'ﬂé@i“ﬂﬁﬂlﬂf“t
deac2 from Comanpnas aci dovorans. 7. The process as c Or nore
of claims 2 and 3hydnalases the 10 enanti osel ective production of

L- phosphi not hricin, L-glutamc acid, L- histidine, L-leucine, L-glutamne
and/ or L-phenylalanine fromtheir corresponding racem c N acetyl-D,L '
derivatives igS camf [ ; nas -
sp. and/or d(lgzcz fﬁﬂfnﬁro%%%%‘é%@mgg]ﬁoﬁg%ﬂ@arﬁwh"ﬁ%g'aéﬁjg,gggé?ghC ai nmed
in one or nore of gramtioBeléctive produetion df ohe oranordiL-amino Geidseirginther
produced are enployed in inmobilized form 20 9. The process as clained in
one. or mBre of cl Somesponding, ragamicNragetylrRAcderiativesiscatrigdautysing

CFoi e 4 to b, uhihS enRUMeS HiRaq drdn SlepEaRmonES e At FapeSRoR

cl ai ns o 8§,

approxi mately 10 t@or%énfa?ﬂ@af%c{vb}anghe use of one or nore hippurate
ntiosele

hydrol ases for the ena ctive production of one or nore L-am no
acids fromtheir corresponding racemc N acetyl-D L derivatives. 30 12.

The use of one or _nore hippurate hydrol ases for the enantiosel ective
producti on off- L- pHdppiosess es slaimed.-iganeser more phiclaims 2andid.wherein the

10 enantioselective production of L-phosphinothricin, L-glutamic acid, L-

histidine, L-leucine, L-glutamine and/or L-phenylalanine from their
corresponding racemic N-acetyl-D,L derivatives is carried out using
the enzymes deac1 from Stenotrophomonas sp. and/or ‘deacZ frbm
Comamonas acidovorans.

15
8. The process as claimed in one or more of claims 4 to 7, where the

recombinant deacetylases produced are employed in immobilized
form. '

20 9.  The process as claimed in one or more of claims 4 to 8, where the
| reaction temperatures are approximately 25°C to 65°C.

10. The process as claimed in one or more of claims 4 to 8, where the
| substrate is present in a concentration of approximately 10 to
25 : 1500 mM.

11.  The use of one or more hippurate hydrolases for the enantioselective
production of one or more L-amino ac.ids from their corresponding
racemic N-acetyl-D,L derivatives.

30 , .
12, The use of one or more hippurate hydrolases for the enahtioselective
production of L-phosphinothricin, L-glutamic acid, L-histidine, L.- -~ .-



| euci ne, L-glutam ne and/or L-phenylalanine fromtheir correspondi ng

racem c N-acetyl-D, L derivatives. 13. The use of deacl from

St enot r ophononas sp. and/or deac2 from5 Comanpbnas aci dovorans for the
enanti osel ective production of one or yye L-anmino acids fromtheir
corresponding racem c N-acetyl-D, L derivatives. 14. The use of deacl from

St enot r ophoronas  sjgucived L ogiutedng dnidpep Léﬂeﬁgawmﬁ@ﬁoﬁcih@wwrmo}xernd he

enanti osel ective production of L-phosphinothricin, L-glutamc acid,

L- hi stidine, L-I| eutEcenic N-geetybbilnderivativesenyl.al ani ne fromtheir
corresponding racem c N-acetyl-D,L derivatives.. 11 1 | 1" | I I I I~1"1
I~1 111 1~11 11~~~ ~MS -

13. The use of deac? from Stenotrophomonas sp. and/or deac2 from
5 Comamonas acidovorans for the enantioselective production of one
or more L-amino acids from their corresponding racemic N-acetyl-D,L

derivatives.

14.  The use.of deac? from Stenotrophomonas sp. and/or deac2 from
10 Comamonas acidovorans for the enantioselective production of
L-phosphinothricin; L-glutamic acid, L-histidine, L-leucine, L-glutamine,
: L-phenylal.anine from their corresponding racemic N-acetyl-D,L
dérivatives. , |

-
L



