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Expression of nitrile hydratases in a two-vector
expressi on system The present invention relates to an

woexpixeeion system for preparing nitrile hydratrasa®2005/001688

Nitrile hydratases consist of different subunits . The
present system nmakes it possible to prepare nitrile
hydratases in a manner superior to that of the prior
art by expressing the nucleic acid seguences encoding

t hese subunlts sepayr at el separate plasm .
ani de @ an{: %" rlty(ff’iﬁtffrs%%)ai'snsaes “é‘?'veCt"r

becom ng |ncreaS|neg effpeesahbnasyptemur sors of fine

chem cals . Special am noam des and (protei nogeni c and

nonpr ot ei nogeni c) am no acids are key internedi ates

file gymedest ziingepltaomacezitatoed &nd cayreshedssadbn system for
ro 11 sy od 161 &l

%r g);é%glngfsr%\;\%ll@ %@réggaégangﬂg%ﬂgn% alck:/:é atases consist of
Gertifieseindr Stﬁ?laylfas{o’l?]ée\/\mf@ﬁeﬁl’é. Eé'é@ﬁiﬂn@‘a@@ér Jﬁorl@SSlble to
R&g& Qtantyif-{Ne APe¥ereEbionad Anpdkat i 9RpblebdSto that of

n

onitrile precursors, as are required for regarlng
e gquences

e aB&?é’ﬁ:en?FBné%IchﬁﬁRﬁﬁﬁfﬂgas - PRALPASAI F
ebicdianed; ithd=Re erikarfioram sksdanth tidiey Sin eckerrsyntihiesésids .
The nitriles which are obtained in this way can then
be converted by neans of chemi cal or enzymc y
I'Iy@rolay&ictei rmmdtheacbomépondangdamsdtefslcmgral classes are
SR C A e g?i EREYIESRINI 60 CRRRAULICIPAlSE  fine
rof ysis o

Zymi C nrtriles are known.
Mfmllca@é?s coﬁ@@@%ab nlaf-’%qo@nfllﬁ?@tl Qi r dBEPyeigegenic  and

;ﬂ?ﬁl t ﬁ:‘iani@b%’ as) Sla&rfllridi hyd@at aaetéh(EeyC 1n1€|e£1?éd3é):es for
orm e corres nal under ese, ClKcu ances

e e PR G cange PREOEREELERL BP8ERkets  as
GIl1espond r@a:aﬁquduﬁ afci ell doy mm@@ﬂc(aﬂlﬁ pure amides
%ntsci Iag?alé'l(ogg%%q%s : lﬁy d%)'ékltlﬁ}ﬁq\i@&ase ﬁ‘ggdacstc OW which is

yzi'ng nitr
deaoespendi Byeani deerand Habeistart ng isol Bhed e@h@‘ﬁ%@eﬂtloned

%p\fig]@aec Coq{ lricatsd ysts hel ps to save large quantities

t | ch woul d ot herwi se accrue in connection
with the neutralization step follow ng the chem cal

Mrrﬂrﬁsd'xsllcl% @i’écﬁtﬂl:gérs FOhfst hire rf@@@ﬂretﬂ héoen@éjénaring the
sis of nitriles or _exa oani de : :

G o HURGTAT | FLESseg noRe SGataTable CPtained in
praacucitd orfopmocessng | phe heﬁtrreﬂit&we styoitimesiist.ri The nitriles
%‘%ch%{lm ?é cans StePf 14 QUSH arhaRd be dconverted by

b-sSu ese subunits orm et erodi ners an
tsarEer 95 mph@méééémr@rha@%ﬂ@ﬁ be&y OOy KLt at égto  the

idb e sase o fhietos aceiscahesiogin ouscilds . Wil e the o

c- and b- subunits are of approximately the sane size,
they are otherwise in no way simlar to each other.
Nitirfdd e hﬁdpﬁéasezwmrcm rretahl opaattdicipamtd chigonttdien enzymic

Fe3+ gﬁ’r?%?ﬁ (% Pﬁh %99§LPWH'”N£€§1?_59es convert a

B Ot r anstor mat
@tuatpnelre 6fune¢tson RéhneeulyRe@ctce they |asid, cwhegeas nitrile

A faratdtdes Shaarer & .2 Kung)l Yeok@vetheS corresponding amide
under these circumstances. This latter can finally be
converted into the corresponding carboxylic acid by an
amidage (E.C. 3.5.1.4) (scheme 1).
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five-coordinate Co(lll) niteile hydratase nodel. J Am
Chem Soc 123: 463 - 468; Kobayashi M, Shimzu S
(2000) Nitrile hydrolases. Current Opinion in Chem cal
Bi ol ogy 4 : 95-102).One of the greatest challenges to
date has been that of heterol ogously preparing nitrile
hydratases in a suitable host, preferably in E . coli.
This G am negatig.Qacteriumis knowy,fiar its ability
to express heterologous proteins at high rates

Anot}g advant'égeny'®iahe yi @l d of biomass in high -
cel I<densi t y—fermemtet i I

connection, it is possible to gchieve productivitl

of nore than 100 g of dry biomass (DBM in fromk24 to
44 hoyrs (Lee SY (199 6 ) High cell-density cultiure %RH
Escherichia coli. TIBTECK;}4.98-105; Riesenberg D

Gut hke R (1999) H gh - cell - densty cultivation of

m croorgani snms. Appl M crobiol Biotechnol 51:422 -

430). Most of the sequences for the nitrile hydratase
a- and b- subunits are knowg from the genus Rhodo
coccus . However, it is precisely thls genus whose
nitrile hydratases have thus far only been expressed

' ﬁyﬁrol‘i&llngw' dhePaf b cyarywl f &bﬁf‘é&ioﬁh'ﬁﬁﬁa%lges and acids

N shiy Hori nouchi S , Be 1989) Primary
sﬂﬁ&@igurléqgfatrﬁq (T MR r A adRC Hedtee ‘F?Bﬁ?YﬁES helps to save

nugheet i geaseadease of @aRROCATDERUMIHALTT 68hap@ises accrue in

exgr essian in Es herbﬁhl a coI [ Eur 10% ocI\?m 18 1n£own1
- CREHFCCIe | § JBSHTRaL “SheSTbctBrRys g the
f oheedpredssimglimitysie hydr ana’s:e:sle$ he Bpeci thts reason, the

S%H %ﬁlcesrlﬁ (Nﬂ/é&% syt % ihesbetyeen, d]é en%ﬂ%léz dminoamides

t ot protein in the case of co
r h@@d@m Gy am:t@s | OB/ B BB s (%%ayagjshﬁlwble production
bebicsana M, Nagasawa T, Horinouchi S, Beppu T,
amada H (1991) doning, nucleotide sequence and
expression in Escherichia coli of two cobalt -
cant aichielg nielctdlve hydrat,aseigerés f hydrdtedesoccosnsist of 2
" hgd hfo%g%% 0Ch-1 MBILPIYSs AL 1429: rfdad3) Alinits  zorm

protein In e case of
mmamm Hﬁddd@ﬁ:@%e%ecWthWldwéﬁmﬂ% have even Dbeen

h rizgM ¢n¥oh s ofdakao M ao M uyﬂda@)ﬁ 1.
ﬁ%waéﬁl\(/f l\r(losthg gésMDo%rme qr%kl 0§K End qrrous J

(W@Q@)e Felp@t Q‘nalaré%pbe%}?)blﬁléi? Nﬁ%l?% RPRrEaged ?Lﬁ( ghe same
. sG0ld,: Regyi peeerdridrai gt Lhl eyt aseaideki wat asach other.

e g S 8L 202 O e R0 Ol St s o

r awdhl yBtiochppr.ok. PUB9 8N ngNotrDBEE( driyn bi Bhasegyhnology Volume
[

(%%. Cel'g }%P%épﬁéeﬁgﬂgcggwchggg%@%e &%S (IFQ I—IJ Reed G,

I nsi‘d I'nt erest’i ng
was lent-Visgbsi b e 207 répfoduébepner] atler B89 vﬂE% Wi P‘Plvell S,

Nl 1By Oy at @30S dy A R (2001 Yt mgpoiéSthe%I ¢h iSnert” metal
closély related to Rhodococcus

spec 7
SIGRNtET vERt bResPttente afHta| Qﬁoﬁj‘ttlrdﬁ;e ycihﬁ%tage’P Reactivity
Strdct uridargenedisdber ecias, themefarefisei-bboadbrade Co(III)

for, pracesses. and syste ich pernit the_enz
uﬁ’déﬁlgﬁsﬁ%q%%ao%gt omnéemdegav I g%#gml nsgcnéﬁhrgzr 463-468;
wWhriotta viess aid eguatsh fror zi n@ust 20 &) _sh’_éltelp!ee;i'wﬁmlc&@s. . Current
Tog sskidd ad, RAfSRICAS Blogady dambbiagayh th the use of
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expression systens for heterol ogously expressing
reconbi nant proteins in X coli, for exanple for

woOaoosimags7t he not or protein kinesin (Skow onek KECT/EP2005/001688

Kasprzak A (2002) A twopl assid system for independent

genetic mani pul ati on of subunits of honodi neric

proteins and selective isolation of chineric diners .

Anal yti cal Biochenm stry 300: 185 - 191), the

RIRS MJFOIEAPT PALH i ¥@t Ol Sty | nage {xazdani

Mikherj ee KJ & 002) %Eonﬁ%lolu,s-%ﬁtgrge éatﬁ%i legso??%% that of

é}%ﬁ%waﬁa ¥x ReFRIoNGf HFdeGi® nArbratprepsokimase suitable

i descherbebirabedl bn gtabidity @nd edessd Ofe bacterium is

%_tre '[OZI nase in oqt.l nuous cul ture. Bi oprocess and _
TOLFSt ERE EhGT nBEMEY24F8) SXPIAES3ABTLC¥ ECEBHP| @xoteins at

ofi o rhdeeEn pRobehas (@draiopes etilsc €edl ViYWIesi 88 biomass in

h e .nto rotei.n _kinase; Kholod N, , )
b T oo BRg sy eser TRty ot tindprbesi Gilhr o this
oNRetePns Lh Es. poekilbl®l t@22hi 828 )pmrdudiel hitbss of more

C t ,ng£Ki : 1 : e,

MR c1egtyner d@@s%l(o\ﬁ%asglﬁﬁ? n%?h@%@ﬂlh&ér Z‘T% 44 hours (Lee

heteroneriC enzynes,_s ases,

witi ch1dPé)usBdgas trbbadanysty igpitHerehed cBecherichia coli.

maeastay bavesthos;f @i eeb&PressedrrbNg SUVA High-cell-

gl%ste The j.ect was, therefore, to devel op an , .
prés onc§3 JASHACh Fhkeditr I bieng o Appl Microbiol

gfibiceaEntdy Bxpid28s4BObh cobalt - dependent and iron

-dependent nitrile hydratases actively inE . coli. In

particular, the system according to the invention

Yr6t dobe tils eseduamRest Horeridyereniondée donbiaderst i oA and P-

avdulable ated Rl Ofr&YPEGSSI M #h§S-HEGhET However, it

and, where i\gpr priate, in forns which are nore
FaBESCHRGNY | it Fe TS ofhPRE FHitdille thydrafaees bave thus

fhirs vaylyt obiekke tdiptisesedl these mNzysesi ONwdRh particular

i.ndustri-al s e.advant ageous .f rom ecol ogi cal and
B por OSSR Qv FREDE BhFecls, fORaogEREL S, Beppu T
0bPéet)s Mhimhrar etnutctspexi bFfediitridet diydibatasdi dbduced from

ue-J i O r om t ' t,...are .
O o By Capeci Torronos! S B BNl | splcl qeamd its
EERE RS B theEgrkeehehéparfli - EaralnBigchens 188]:at563-570) .
to preferred enbodi nents of the expression system

cording to the jnvention. Clains 9 and 10 are .
AP ock BEF TOAT 8s 5Tees PBP- BPERAF: MySHoFH | for expressing
hytratlss éyy i ased antine) spachbxyl betactidsedr ofamhieh systems

boxani ' S t sorgani sm whi c
?géeqw péej%?vvlét'%I %Exe@ é)lgp'%gés/ielg g?s?%%alﬂ%ogce%lrbbfrécghe case
PE acheeerandertrenkl y advsmcdyenus| yJand mionsthel ebydratases

ERELASIYS U R SkDghYyaly, M, N NN GARe f BOinouchi S, Beppu
expr essi on system for. .si mul t aneousl y expressi ng t he

fucl AEHE d” Sequieices entbalhgIt he THiFastdste supa@Rersce and
ekpaeBistirdr e iy dﬁﬁb&%&,icﬂ‘iieil e)ﬁHlQSSio(Inl syt Sﬁbbalt—containing
ossessi ng, i n_each case at |east on sm
BOREELS ng U TEA5E omE IRl of £00cl dUiR R Bnc BPAGChrous .
BhechéspeBt bpbysubdmid. 1Usihg t2d3e 3B)opesdd £xpressionf total
S ossi bl e ko _het 0 Xp t he
i %lmél aci qﬁggqace%r%eso%n glr %)%éi%%%ﬁ%nﬁc i‘ﬁgééﬁﬁﬂﬁg?zs Spec.
Whi'th i aiddedsat erfdratiariust (NabrécalMe piepaieat idons Odaka M,
M8t 4 hE$ 1 CRNRECHIQM s dhirdTBY, beoPRy &k ol gﬁ&%nééfﬁ | 84090 & Endo

;
that sinply expressing the nucleic acid sequencés '

endddihyy t RENCHUREdpoftiPRgS B 01 1F hYdFeat ks e hydaspsses in E.
vbi£h rusdei€emehtl of a nitrile hydratase activator and a

post-translational modification of a ligand cysteine. J



10

15

20

25

30

35

sequences are in fact organized in one operon,
separately on different plasm ds contributes to

woneors@aes7ng the activity of the resulting nitrPC®EP2005001688

hydr at ases by a factor of >48 as conpared with the
"normal " expression. It was not possible to deduce
this in an obvious manner fromthe prior art. The
expressi on system according to the invention can be

useskthBmakly 5the6§”@§io@fga&}h 1) V&HI%%J% & ki Jétfgq'lly to approx.

per son takes into consrdera on Tor t presen
PP ddémam @F osBani(diy whiehagse t&@@%ﬁimedn naccordance

ty h r €@V e DEJANISNE SeEBias ¥Laskil SUERRaS 16. 203-206) .
Hansenul ége nDr ha, Pichia sp. and Saccharonyces

% S SP okdr%o‘t’%% n@&crp%%seolecsﬁ TEREOZESS | ke latter
Sa.d):tJl\IrLSy et tRukarydtles h}&iﬁ&tﬁe@aﬂﬂ@hlﬂn &£V tBro ol:Ls, which

| Host
et el o ancoalle el g S SRR T
w@mrar@%@@cﬁ f eangd efitLSDaBIlm:g.oamj Dﬁol’dt& ngtauctural genes.
Sl"ﬁéfé' &4t qH?@E‘e%Y)r%f lrlecé)@éé@nlf i%y@@%s,‘s%% and systems

ds used hi's '‘purpose are wel
mﬂrqred RRfEbh (Senbesskmes | unfert sepnsEleratiamd to be made
Maniiatd81leTin 6188%heMAGH als ANk e AP RMOLYi 21 scale
manual , 2nd ed. , Cold Spring Harbor Laboratory Press,
RAFDPT &Y 1OMBr ef erence is given to using E . coli
strains for this purpose. The follomnng are very

ti I referred XLl . Bl ue, .N 2,
PR TS BRRReE e diued®y sxmpiel Wil 3RS mem of two-
oede Pl usxPBE2S1EDEIpYetdors plirs; BletlerBltfousIR8) expressing
ik MY D4 P ?§8Eg§n‘§.h' ﬁhﬁarec £f %&Ib detf)orclﬂgﬁnlng the
t he gene cons ruct cont al ni ng e nucl el C
AT P EBLEhBELRRT &AL i §#qurp@qlhé<lhéasm@éwsm2a%2> A two-

il 5@ koowheho tbe sliln!de@férﬁﬁrﬁ@n g(;é@@cﬁé SGnanipulation of

CE%FP03/07%4E gﬁ o er parélcu
te fog mFElEn ARy Se ﬁFﬁﬁV@hH%@latlon of
phesentid ndEmersoI r‘AnBD.&rlaxalt heB:tm:item:P;run‘mtzer(B ares5-191), the
quenGe re iC n of
en5ﬁ§% oper on ?kggggg?%o ?h q?%E ronD %é% whi c%nggl SS,
ectd of | yKddvdRORgdouLonrinnphenent fuget hetudies on  the

Ishe@AtI 0y anth M ek rafee ildh befuseacomﬂlﬁahtl U AprbRinase in
are kn erson rogi

col j wn t h k|IIe
Eschﬁ:ﬁ%}éh Eo? %ﬁttjb yétc‘il% xpregs@ 951 o:E streptokinase
Mhl@mﬂﬁﬁnmmmmlogltaréabaiap&emam&nmﬂd Bngyetems Gldineering
righ. Ha r or at ) hbM/Y rk). It has_now .

ggoégd toggg gg%gﬁtagg%us i n&h exprgssﬁgﬁ of "R proteins
r{@erver@m@tseq@ehbegyenemen@hpls@r@mm ead siiitogen protein
‘fé?ﬁs@‘seKHB§gﬁ e GOBEEQL nOfp t g § A ypk DL cts&s for co-
that the nuclei cacid sequences encodi ng the subunit

EHR T S5 &ipr @5 s EWCaP P ks whiic B i st i deht i 23 - %@8 or the
POSSIND| xS Ut @bt Endr RIBESES (FaYshe 2%ehect ed from the

group T7, lac, tac, trp, ara or rhamose - inducible.

O her pronoters are nentioned in (Cantrell, SA (2003)

Yeutores f ornd hehekpreseirire oferraaosd] nagticlpr oh€i NsheN nitrile

T TN L

fodusieyprivaie tiloss of ar ebeabi nam:eprseﬁeuasngnsuch a system.
Escherichia coli. Applied M crobiology and

Bi ot echnol ogy 46(1): 1-9). Very particular preference
r8egia/eheth W@ﬁmgqﬂﬁ?@ﬁ°%ﬁon§?eﬁﬁW@%¥%f%&p?%@%@%ﬁlon system

SIS EEMROEE diﬂg%ﬁgs&bﬁel rt\tﬁrﬁbﬂpirbie%i Eéxp Vs & both cobalt-
ggggg%%rrﬁ:e alr?deoplndependeD‘{l: en [ ile hyé(vategses dctively in
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pol ynerase to direct expression of cloned genes,
Met hods Enzynol . 185, 61-89; or brochures supplied by

woOheospooggani es Novagen or Pronega) . It has beedT/memnd001688

to be useful, for the abilisy of the expression system
according to the invention to function, for particular
nucl ei ¢ aci d sequences, whi ch encode pepti de sequences
known to be hel per proteins and whose functions have

previeyshy tana lange axtent b@ﬁ@ ue§ee\@ﬁ aoc&erding to the
present on the caorrespondi asm ds .

SNt ar TRMdRh theF t h@bgi%l | 1t&Y p'@]é%n Fher eraimes under
pfqticd &ga 8EbhV e T4 Be hy@r as ases o NOEi rdx esgpmawmch is
M. (daka Md Mat sushita Y jimura ; Yoshi da

T SHae T THRSS K aPEEBBrFa%fggginF fﬂ%néﬁhlch are more
esdmbe‘lssj obhah it ttihke daety atfasehe npEsobhearehiid edsr, in this

LR TR0l RCTULE! LY Ll A Aeld KA O A0S a) scane

ransl at1ona i ¢ation of
Folyiardl agrows obhem sEPYoU2sed) anggeconrgd)c pdﬂaﬁys of view.
particular preference is given to an expression system
in which at | east gne nucleic, acid sequence encodi ng

JhGFea PRI perS prefdi RENSH RIS arhi®e preKnetotsigrified in
(@Bemi 1l Dohe. w&:i):hOferIsh% piz Kaﬁr Qﬂﬁ)lfbdssﬁﬂanﬂl& Nerodllhe prior

pr esent [ d set In this
et on L gPEEn DY e “heCPpharrdsnumaien having
$MQ|ﬁannumms|@fatheryaasenMAtmaumellnm&aMmm1Z(Hb 8 relate to

n j it rd xpl ai_ned
3£§al<ia§m§ %ég%?ggtgmeﬂﬁIéQﬁgéggfasgéygF%mkﬁgﬁﬁrdlng to
ftﬁl@m AWEPRBLgNef GHlgamsis (20é a|1§o RO EPO4+@e0888; towards

Broseidadd on, reee abev@krirdovweves v Pr&ef er ﬁS}‘él%a't%ses and/or
xpre88|on systen1accord|ng

given to using, in the,
ﬁ@lPﬁV %%ﬁgy%h%s ARHcP ei €T acil BMLBRUERELO XA ISIPS - ® clain 11
@m@@@@ﬂntralehhydraba@enaQMHuandmlcbghagqugggba with the

%Pg%%§1041§ % le, hydr at ases derived from Rhodococcus
ains s tonnection, the nucleic acid-

sequences which are enployed can be altered, as

gﬁ@paéée Wi fedhe @ i abﬂétevé@queé‘ﬁéé Ifnéw %fkﬁk%ﬁ@&&&éusly and

nmeans of Tut agenesti s on a chem ca
W&?S&%S%a§ﬂ§lr?ﬁ¥t hF$rRBRREREL BN, %rtp@umhe case of an

@mge@@ﬁm s ’§e1@l ¥er Qnulese dHiG 18} Ceabt8s SEAYEREES nucleic
encode su unlés V\/hlgﬁ gé%ﬁ%?wove as congared ) )

\%CH? Fre?"él%“f%s SEYRBTBEqhEfic AP B8t Phi pynitrile

amrdtata@@l,ectthewe:ypaﬁdémonssa’bltlem poslmmglglmOeth case at

set' BRe tgfa%fmaovs alhﬂagno?@ctjt%é%y asl%onuclelc acid

ect|V|ty or sta |ty t he enzynes
ﬁﬁ@éﬁn@@ﬁﬁmn%rt erweécmvev@uhmibr Heioag the proposed

éﬁbgébls\i%rpr £SSn sel eCl bV Qo 1Y %&tﬁ@EQrHTQSBuEmﬁ express

ﬁactl condi tiqQns enployed. Wiile the activity and

t 115 y2 6 SR e GOﬁéth’@é]alty}onf ofR & manner

Whéchndusbﬂeﬁuaﬂﬂﬂﬁdﬁﬂifﬁusbﬁlas @cgheagregagabhans In this
s ¢C i der ove

ectivit
ﬁﬁe e sub e selég} ﬁfﬁi%%gggggrﬁﬁﬁnﬁm Fhat simply
enanesssea@ct thety lothiLhecenzwcr:r.e@ i seqEressed. élwding the

é&:ﬂa%ur e%;lo%n ﬂlSCJ’_Sle'ﬂfé 'Iﬁﬂgéé’sé aé?ﬂ{;@%%t%“;)t @h&gﬁ nuF%eic acid

proce " using nutagenesis net I nprove
REgneneesciad ssddu T H PP 10 ohe PPOEAT oAcparately on

Bmﬁfgﬁbﬁﬁe@ﬂa@%ﬁd@%Jhﬂm%% 1J@§e§é‘1§ e@ﬁé' §ctlv1ty of
ggthods whi ¢ch are, sujtabl e are any net hods ich are

8i |%%$\él{:bn9hems‘m Bd IPEFSURI®T (9 sFpuFpeter 19f > 8 as

panpaedldari dftheske “normal” expression. It was not possible
to deduce this in an obvious manner from the prior art.



nmet hods are saturation nutagenesis, random

mut agenesis, invitro reconbination nethods and site -
woi2nesmvest7 nut agenesi s (Eigen, M. and Gardi ner pCWEP2005/001688
(1984) , Evolutionary nol ecal ar engi neering based on

RNA replication, Pure Appl . Chem 56, 967 - 978;

Chen, K. and Arnold, F . (1991), Enzyne engi neering

for nonaqueous solvents : random nutagenesis to

enhance activity of subtilisin E in polar or gani c

medi a. Bi o/ Technol ogy 9 , 1073 - 1077; Horwitz . and
Thoebexpres$ 19863y RBNeCecy Saie de d oh@?@ﬂééﬁﬁDNAﬂ be used
%qlﬁﬂce‘&qe BBQE Wéaﬁ\?g@ﬁss%hi@f\ 8he 74R911ed408% rson takes

Mut ants Generate

. B .
iheO | ﬁ@@ﬁtlﬂ@ﬁagﬁorearfo%ﬁ] %h EFEBE| FReHdRe: THscrborganisms
el dNeareStbepef mEhe iBatad - 1hacha@&@9@61‘tb are organisms such

Bi ocheni stry , 5703 5707;, Ste 4)

& piYFEROf uﬁ“&ﬁ‘ of*a Wﬁseelnnu%an %%IP% #EBE) vsp. and

Sshothbiragycdat uee 8761389 pregararmﬁ-e&,erﬁmh Bs, &. coli and
199 il b ag atyigo 11ls,

53208 s PHRoRUEE) | 00 DYiandemdd A0BRRL AN AL ian cells

nati1on for nol ecul ar
Evekat | ocnellFa‘ oorNapilaaad i1 SUSARPBE 107AANFEmg) into which

é’f‘é&fﬁ&é aLoREf 81 RHCEHS rﬂié&e@ﬁé mdhe sygheheedCién be cloned
equences encoding the nitri]le hydratase sub

PEe NgS Ber FOBAT PP bATRASHEE GFtUs ST 1Y ?nngEfLF&% quantity
&e- tﬁéy{"@&@lﬁ@ihén87@nzyﬁl@19ﬂhé meatiodbder upedf €oretthis purpose

enbodi n,thenulelca S e . :

%F?e?’@g?s%]&ﬂw?hg? lg]ﬁ%y “cor rlees% Qpcgr?tl c%?%ég I‘Te Fritsch,
Ehe. E .arebl iMaondonisisageT. | t H@§9deen H@@lﬁd‘utlﬁét t%]aonlng a
%’aﬁ %gtBt_’Xt t?n%n%%ziyne;?n‘?ibt?%ned A bgpinekeaseahsti Ilaboratory

er in proportion to e extent tQ which the codon
Brege. of Newe Ygarrd toPE@f@éﬁI&%edScogﬁé'%nHQ tsthdt . coli

QEI‘EllélSCOl for E%H:ﬂscllﬂ 35511@5@%@( eNnCené S tﬂ’te]r]e?]xoiﬁggl vee  very
I ng the nucl el.c I seque
Pﬁéthpﬂﬁ-?i‘féyh}b"rea{ Sabut t £9 %%' 5o}&ﬁor m ?% vﬁ@ﬁo?%z JM10L,

B1 090! igMaadon RFSngDHE@o,dO‘ﬁOBseigb-, |EBﬂ,|ﬁéler flgbd gedon plus, .
gggggt(?}%‘él f %%t u(g ffﬁ%@ﬁ‘.t QrgaNi &h3 Hsendi fdfd@@%m Plasmids

et’s, ehcode the same am no_acid
tHégbnenaey mequvéa}glarret reedodép t 610 erfitify Sargnt Sonstruct

cohgaﬁh'l?@' Rhe rﬂ@e@.'@sﬂbﬂ& Qlcaeetiels i Ehecalmvl@eltlon into
used are any types wh re available to t

e
BBPs 19T or AL b oS, TR ol KORTHs Bhd UBcbard cd person
%%e' | st1ed fm/@@umd @71148; St wiieer lawdowbwor Kery particular

YESNA-SRSa0F, SIRE of O R TR Do e S8 & rear Present

exlpn:‘essmdn ai.2dal aﬁedh@n@@st Met hods Enzynol . 185,

61-89) or the brochures supplied by theconpanies

Novagen, Pronega, New Engl and Biol abs, C on%1 %cand L
@r@mt@z@ a0 el r P EHREBE SpILRH Y aht PBcPBAS e drF AT iption

faund bone GpVeperbn. Mg 63;&85))11@% citomi pgomaters which are
practlcal appr oach, Vol

Pre
ORESY 1(93‘11@67&15’ g’lﬁﬁgf t@gq_ous #arDéﬁﬁg? %%nlg.rq:‘l'ie( 1d'n5entlon and
(1988) areaors wesyr viey phrhbtetalkar igl @hi rp Me gty sknown. £o
and th ir ses, 179 - 20 wor t St . d
%)P (% p?i@@%) égilsxﬁg}rrsg% eter oﬁg%%gh enéE'F an
e&ammmnrf MELSGES Emfzqh@culalsgloamg as&,%aqj“@%ory manual,
%6? e(fél’ﬁ ol (gl? 1 Ifr1n§‘nﬁawaratl.a%oﬂ_atof§9§9éss, New York) It

oni ng | abor at ory nmanug
er

B ﬂ@PW-IaIDb@Ve@a gﬁor@dwggggeﬂgﬁ, ‘i“d‘fr kt%ﬂ@,' gﬂﬁr@,sglon of the
\Mﬂ&ﬂéiccarhcﬁde sequences encoding the subunits is in each case

under the control of the same promoter so that the nucleic
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used to clone the gene constructs containing the
nucl ei ¢ aci d sequences encodi ng the subunits into ttie

woasis/mogani smin a very preferred manner are: ppd@r8d0%901688

(Roche Bi ochemicals) , pKK-177-3H (Roche Bi ochem cal s)
, pBTac2 (Roche Bi ochem cals) , pKK223-3 (Amersham
Pharmaci a Biotech) , pKK - 233-3 (Stratagene) and pET
(Novagen) . Very parti cuI ar preference is gi ven to an

res t b b pl
%&Iﬁéﬁg?% Gtg%é(?% Sk é?iﬁ tl'ﬁe Qﬁrﬁgﬂrﬁgﬂs C%er enceez?ressed at a
giaten wioleli Ag @ISaslrﬁl%rstma{ih@Ssa@@S%Jebl%s fyitable promoters

Y essi R@1keihd herawckeiL gebdpsaguentg-engadi ngtg_,ge ara or
a _subunit and the nucleic acid sequence encoding the b

W%Wﬁ%ﬁ&- enB&diSent PAFR Y EsenBrnveRepsaoned  in
r@laattese11o, a et hoddow) prerasHdig ni fbrl eﬂn@r ate@@e%ssmn of
The t.hod .is ch racterlzed n thaﬁr ed out
g"ri)éﬁl%r?srsﬁ rﬁ/stjefﬁwa cor §Png -t en]tIIonMC’lecular
é:&ode:wl béﬂSabov%SHZﬂ%, pr efaversl, emﬁbdl rre*ab:,sdl'he M (1996)
MRANG A dpDIALahRR | BYENt LR | S:6AELL2HR0U s SUhoonninant

e expr SSI on 1s perrorne I NCU
terereriatsur 69! ofB9 dEy i Hue 30Cdé§r esdPLEsidys Microbiology and

ARl dgss abhan . 251 degr.eegaCel shaist BRA1 YN Ypreference is
particularly prefe ablﬁ%at < 20 degrees Cel sius. The

SHOGE nmeRt Y50%hi & hé?%om?*ﬁef)arlﬂ cbRgr erpaRspion system
e cdded tioo tiiee nﬁdvmmdwumddnee:e,xmess; ORosaint®rg A.H.

ncentr tion.Q S ha %( ferabl.y SsS
thah™ 5% vv/’vv) a% §e§§%pa$t #SUI ar Il%gl)efe gﬁly f 4% € T7 RNA
cmlw)mel@sm sbadvdinegeoespless aeningciheed ngeseases Methods
eIy | mgsﬂsoéybée PEL Bl Usi: P@&lsg) the companies
whi'ch do not” 'di spl ay - any activity, elrther no
PEVIREIED Y GHREsEiIng forned to a decreased extent |n
the nethod according to the inventi on for preparing
n|tr | e h dr at ases not her e Lment, the

oBAE Rt FORFel o eD% o U5 eioay oFGhni i WREHEtY of the

mmmnspxpemsamr@ast@mt@ccmeh ﬁlglvte(m’d_‘lhﬁ'l to function,
ifve I n t t | cl

a%%d%éergclr}e %ﬁe%% 1(1: ? &@n%{jecg%’é}xﬁe lBH e%code peptide
SfEEmaes damewi nte mnbel@@ébr]am@emm ﬁ@d nveaseorfunctions

v@esﬁﬁrbk}@@uébL?VetobeaI ntg£ggat edxtBhe pPhasH dén]@ﬂgwn to be
t ransf or ned host or isns. _In addition, and

W eRd 19 E ‘ﬁr ESLTERP Jé?ﬁa@&é?ﬂ‘nlﬁé -t FRGRE Sequences are
ixmeeis | o, thkoradd 1derespéoson aim dasgawhli alo Mayowatkng active

t, I I th d .
AeBtOr00RR LA 1o tp B b1 8a T g SEPdo e Gitsentt; gratsushita
tmeﬂmsjtinmr@aMrsrﬁosﬁwc&ﬂ)Ifé, D@éllrﬂaecét,alr@@tmmthnds I (1999)

ar egdy %Peé@ién"‘@{f ' ala&\ﬁrg aa§§£§£¥seb' nt®scherichia

UCG oth t'he enzynes | nvol ved e nit

ﬁfroéatkdéfmultr}%\eeﬁy Surtirigr i hat hyﬁéaﬁ@eeu IiétéNﬁIWedmd post-
S dnETRA 1 /i l1Y ncdmmrdaecdldzmt eft ke llejarrﬁﬁpQﬁﬂtéQne Journal of

ar ac cel tal.ysts wh ri se
e S g A on St 1 00D Ry rrar Rl byt erence i
cgas;@aﬁe:dchaa\te eﬁtpmlyldnees;ydltem QSEle'(JEFHL?dIﬁSDélaist Bhey nucleic
re used in the pre nyen val en

?raacr‘llﬁi:rs eq%en%arrenrgéoeé- g?n“‘l.élu(\céE e C}pe%y feprlgggéegme%‘ pgfticular
oy reiiviks pragssipecidéed I DEIOBBBQZ& stti’wlldlt?ﬁeprbeeln (Seqg.

efﬁollea/fedsﬁ the hgstserganism gﬁavgﬂﬁ'de g@%' esgj]w Tn this

urt'hérnore advant ageous " to use BL21
RS PHILGE mc@hw%v%eﬁee%e%aeﬁ éélq npéﬁsmlds which are

QUM LNt {reResrigntbatyidescthBednvention for constructing

an active nitrile hydratase.
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i n DE10155928. In order to match the expression of the
enzynes with regard to their turnover rates, the

woes@EFavdi7ve nucl ei ¢ aci d sequences encodi ng t heCmiEPRosM01688

hydratase and t ie am dase gan, in accordance with

their turnover rates, be cloned in different plasmds

havi ng di fferent copy nunbers and/ or pronoters of

differing strength in order to obtain differing

strengths of expression of the nucleic acid sequences.

I nenzynme systens which are matched in this way, there

iSSadmgh&hge@uémydﬁbaétcahutheiontsbtanﬂiﬂnﬂhmdmaieatases are
QRO e oL Ch IBY A a&dams%éowe% o @08/ £564/00338;

reactlon under consi deration can take ace at an

optspRrtaveeal | ses 2PMBIey e HOVEREY / SP§@Ff1eFf©né?@tI3jS given to

Weking kﬂﬁwﬁhteo éﬂiﬁeﬁﬁﬂdrﬁ%%é@%é@@kﬁh&@e%o Ghe invention,

ot ey Dol Lo Sz el GvRk]  ioeTAIAN . by ararace
(£996) 1 tRecdmiinantavdanserdlra peliygtint phisy asikrile hydratases

bi ocat aly the spi col ate
0 ?%\é%é(% ﬁ@j%(ﬁégéééu%ersg\yﬁé r'ae cg In:&%eg/T cpeppation. the
genel eipphclidMeuobinoes Bhdtkchnel empd®yetb-341 be altered, as

bk oD, BB AT ltococeus, oy

FREINB OB e BTN Iee\@S 2 SHENLEA I 0% POdFSMldg biological
3&5@@1&‘!\“%1@ th9§|dzoﬁﬁé@{ﬂ§h ;ﬂ@l@@ﬁaﬂ oor@ﬂdéxﬁ‘e{hlcﬁq is given

and Mani i{l cul ar cl oglten%
I%CboF%%?ynHﬁ GaF, 25 ShRiTH REFEOE Bubunits which
Labor anprpvBies &.s Ma:vmpmréd Bathashe® wihddtPoki vaqudnces, in

ﬁé%&?cg) V%%?%&f’és&ﬁmacg}j %q{qs/torru%t Eggg%%{ga%% stability.
chc@ﬂdlm(jtpggb@ ipventioand thenHaretrovement, ipeddle activity

(A9BB)r VELLOESyitR SHEYSY Qéa}HPifEﬁH eI Nhat the enzymes
vectors and, their uses, 205- , . Butterworth,

S%%%%lﬁaﬁ?nSl%B%%?neﬁB%dﬁ“%%ta‘a’FlYﬁe aﬁde/é)é%tmore selective or
| Tyt s ONet €1k £Sot omar&es baldl & oinfleepahia ¢ deaiiig) conditions

car boxyl Lc i or m rboxa des,_ whi ch

ﬁ%?bjgo?é%‘%ro@?ki”gf%, L-bl'(e eannc% Vlat r%nr@%%edswﬁﬁm}yity of the
nethwdes ssladebd cag tisdl bt ﬁ@rnghe Rostusdrjadi spwriemtion, be
eﬁfﬁig}h%éyggggamede%ébgglééem tEh' §sg‘a@€%§sfc§@fed to be

ni rat ases are |nvo

pw@@a@‘a@qiowh%m ehehenr BoRyFies bER S &rel@grwatm glacreases but

atﬂee ogﬁ@ha_e@sé@e@glalhysbf otgantsH aeshds jiudrensy .
descri bed i s _appl.icati , t.he e zymes u der

F .
Si d%ké%}%arcgﬁrﬁgnusel& i 17 T9rmYas amiliar with the
mﬂm@@@@ﬁ@slﬂomumémr@ CarEeenes,i sor mtm@@@nbttmarﬁmpxyove the
%8 r %%ardeds %&&q}?és a%rctfot}%rl e h@hsnéﬂl‘r‘e%&a&h or the

e use as C onents o ntact guest organi s
cmolyp@mhbcﬂaaumm@trth%e cﬁnsqqsﬁ;@t ed'léhtfd mwamm@ methods

{\hﬂb&ﬂ Ry fd.ed aeld a@ésa%fy thehnst wgam sa%tak;%llable to

kew se_possi ble to use enzynmes in immobilize
fiolren EhAarlee person BgPFe)Fllls FPUrRAgSvess? n@aﬁtlﬁiularf these
(882 dls | aﬁeblsbrt&mrttmnan@i@tg@ﬁe@l@r Nrandeshmivkeydiskis, in-

Anwendunlgéen * bi | i Zed@‘%g 8mgazaer§ gl%l%%t2 chnlﬂu S n?utgagenesz.s

[ rm:b@em; ZHLi (amd sGadd!meJageWusl (Lo8Kf ect Bdobytionary molecular

'({gg%%egéﬁéogasgﬁaf dk@fn ye?Mc?t%éﬂ' CLl‘ure] A;?ﬁi Chem. 56,

us - ctiv
F&50dVed Thel eXKr| pnfn I%rmqi@s (Brgaﬁl@%é)llv@mzymeJ engineering

AR Ched 2 F980us 118019808s: S5BA0GoMPT kmithgenesis to enhance

activity of subtilisin E in polar organic media.
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kahata, Y . (1997) , Avariety of lipi - coated
gl ycosi de hydrol ases as effective glycosyL transfer

woabva@lopei7s | n honbgeneous organi ¢ sol vents, PCT/EP2005/001688

Tet-trahedron Lett. 38, 1974 - 1974; OGamri, M;
Adl ercreutz, P . Matthiasson, B . {1992), Conpl ex
formati on between chynotrypsin and ethyl cellul ose as
a rreans to solbilize the enzyne in active formin

ﬁﬁeecm%fge%a'ys's&% fﬁphﬁg seyeryypartdeplar o o

pre erence 1sgiven to't |zat|oh bei'ng
cEr38 e oBromptene predsericsl Freur Ravtam sDBjacﬁeagences, Proc

3@.{ oIACQE ok gol wm@:«pyrwlolsd%@gor PRiet hy ensnd I,. Loeb
(PEG or BI‘I& (diet hﬁl ene gl ycol m)nocety
HTEn) (R oRtoN benekarani Be | Tve  chpserhton Randon

(dl?:&fartm@fclﬁ@m@f Xtnber @Eﬁadb%ﬁv@elmtled ase B@@lt@plyﬁétall Lactamase
caay I_Ca alC |ve u nze | ot ecnno
T 1B Ooc%e I}éxt régggp?’gggren%g?@“%ﬁveﬁt% (1954),

|Hﬁmld oeknoimmgocmn Eﬂpar ghtofein, im pamtricubgr DNA shuffling,

Eﬁ%ﬁ{x‘-’% 3% r) 389939 FUpERY b&eg\rig.lr ( %) ol ROF@ 9 ﬁ?”p%‘iﬂ%'f bshuffling

carrier for 1on O enz
|b}dust1TaIHﬁOIpJot eﬁra@nentp@ttmral skand Kstlzﬁi:asssmbl&r aemgly  vitro

@6 W@l‘éﬁlﬂrarcaéé‘bY§t§oﬁ EPZ¥MdiC Acad gci
(qﬁoo?#ﬁ b}r 157 - 176) . Preference is also given
0

7427njg BN - NTA in conbination with the His
trg-f{ihel xahi st é tene)ce sippderantes fiok ypapliede acid sequences

(Purificatjon of, t ei.ns. using pol h|S|d|ne af fini t

o R8P P B R S P, Ve £xom

iRhdEhryootwsy (2000)s,, 325 pa2$scpB4)y . Rlhe arsetlaopolis 870-
is |ikew se conceivable (St. d ai r, N ; Wang,

Y.-F.; Margolin, A .L . (2000), Cofactor -bound

cross-linked enzynecrystals (CLEC) of al cohol

dehygt SgeERSBreABGRVL @h\ﬁmilin@ht E@he?’g:lu@ﬁglc %%a)d -sequences
Usi ng t hese msﬁiures it s %@e eneratg

ERiR (FreyReEFTRRi SRS & Y 4ridt £5RP8P r%aé)tlcularly
Iwe T xttcurieISeoE aquedusodod nggm Cc Isoheentiseenr fobnd that the

or.gan ts i.r rQm i v Ient .
o%fllp%sgtl gtle T C%Qlang‘ renggrg‘éL Luﬁst(g%#l y & orgumegsed still

shindms in Teoder toew np sthaientente sedhight méle codon usage

ea@e&lﬁ@e&éﬁeV"ﬁbCBeaéﬁp%%éab@QrQ%EB%dé sto OEhEEeR_F E. coli.

stralins enployed. (Brandao P Cl app JP and Bul |
(BR 0oyl am Qé??ﬁ?ﬁ&??oﬁ%nﬁh?%%%ﬁy dofven to modifying the

geedrainhi gal by shgtensestvalas ehdddy | kae nltrlle hydratase
tabol I Sing

acll no cete u ng tri N
By R e RSV eckh i e e et §pR " Bsage. “codon
M gt olmagy uhder2820d 236; beéngl sth®CT/ERA4A/ G0338) different

T 0 r ed t lqunt

@%La} ]ﬁ omhﬁsgé Ic:!]:’_PfLP %g%%gﬂ{%mﬁ%&g wfl?{:h Q%h%dlén the same
riigle eafydeat @%%@%@%4?1%%@@%@? SE@Ag)D Np. differing
B dd@n t he abovenentioned strains : The first

expressi on experinments in a one - vector expression

systemfor nitrile hydratases fromthe J?.

erry thy Dpel p Be st tﬁén§18§161dé\l\Bﬂ:9ve8¥&>rsAl\ﬂéh2cl‘andazENﬁe- used are

G50 SORFT ARG | 1 TR ® B TPl ppgson for this
@dﬁpoﬂ@ rieesdb | @l asmidslentd fyedtmr @y el iexpdes fioan example,
rli.%t Stb@geeu%ﬁél%o%%rléa ?SEL%H@H” r{‘/@f‘h? Rosenberg A.H.;
Dunn J.J.; Dubendroff J.W.; (1990), Use of the T7 RNA
polymerase to direct expression of cloned genes, Methods

Enzymol. 185, 61-89) or the Dbrochures supplied by the



nitrile hydratases fromR . erythropolLs strains 870

- ANO19, 871 -ANO42 and ENG - ANO3 3 were transf oritlLed
wonv@a/oferent E . coli strains and expressedpumadProos/ 001688

the control o f the lac prawoter. The E . coli strains

int | d-s context were the follow ng: JML09, DM a,

BL21 codon plus, BL21, HBIO MV294 and XLI bl ue. The

activities (units per of dry cell nmass) of the

r t h es t er ts

ciﬁﬂ%%f“%%m@r‘fidéfas‘%ﬁ%%é N | BBt FTRigBEe clontecn
haafeStbaet BRIty QEReHbPBe BeBr it R1ESMiS| |ar3121rec@@m can be

pEysni LA fremSkrat ageme) (1vgdi choihe €opy: pybers
of tﬂe f'RNAs f or arglnlne %AEWH , |soletc#ﬁ2 6% practical

(FRIAFOARD | SRl e T ﬁeFSRﬁﬂé ar e Pererdn tRedriguez,
CRSE. ObnHE Demlalrdtare)mcr ee:e.@pl Tm988hQSW&fW£S”hV\@a%rvey of
cons tructed in or.der, in particular ex ress enes

Hg% Rg-atodon Usage Wit 9" s aﬁ%%tedgb% 179-204
cont eatwofbh, exmulahanhe @@@eieeflr,onDthodObb@(Dl) (729’cstems for

A t
Fisordltglle SPT BAE A IR e byl s, 5
t frmlpr gk est Jact i Frifscht 160 FY g a5td DBfAniw thst hi §D (1989),
Q%I‘chPéf Oc\f‘@gn?ﬂg 87a 01&95@%&8{:@&&%81 EE}Q&@S €., cold Spring

ressed in
JF}P(P’é éﬁa&?gé’ e&ﬁ?%@se@ﬁei“h rhy cP&d%ﬁi“W%s which can be

U/ige@f d&%l@n@'heh@dgmﬁél esraftraldtd h@oﬂth@ﬁlng the nucleic

reconbi nant_or we Iess t ha DB

T kB0 ea e8P OB R G Bre Btk PLRRMiBY. organism
eMen athleﬁﬁd’fopﬁaﬁenﬁwﬁ AN@ﬂ@amtrake hydp&K&é@dB (Roche
uDdesn Ot 4 2 d cg&t@e tllv@n a0 ﬁ@@ﬁem'ﬁ%éﬁﬁggéw , DPBTac2

|ron dependent nitrile rat ases Were expresse

ChR cBbrClesipt @aks bn 1% 52 ehr3 widRershag Bhaupasitass Biotech),

mm@ R@Q&%ﬁbg@ﬁe@ separ ¥ra plRsPhdenyhe very particular
dva tqgg of .th éﬁten1|s that the two units a£ B
e%% TEERCq %%c?We d&t ?fhee%%ﬁ??%%oﬁf Syg&efy which is based

pmmnplasmldplbhlosgenplapedheMpEﬁasﬂxm@mr|Bxerem@jpreference
e §1030Ls Al oM 1hent IEE8e MG ORI EA gn@o\{csexpressnlg

equa ents per protfein
1> ey th@) nméal&aq%uddé@ﬁgﬁnégmeémqﬁm@q)fthﬁe @weubunit and
SURING L S1 Ok daERS sy &ASE DRsh&inSt 188 agesgprhasm ds
of the pET series (pET22b and pET26b) were used as
expression vectors . The aimwas to express R
exrryt hﬁ@ﬁthS eamudtif & N ni thél @rlam@mt &&ﬁdrfrﬁeﬂofﬂ\bﬁela’des to a
The fal |l ow.ng pri.ner me or clgnin .
tnhe }%?/% SUBUNEES RS enﬁﬁkaﬁro e a%%@&SI'D 1€ g3jethod  is
-rdmacsentieh werehaer ivedsf comtilee It ergdrhgopol iexpression
444 | e P
TS PR (2 B0%) B ey oty or r Er a0 Bwove.
hydrat ase and am das e enzyne genes in Rhodococcus

efryth;o@QIelfen:@@aveéﬁgoamahgeogﬁmhInf@&ﬂda disgtddeding to the
habltats lied and nvi ronnment.al M crobj.ol ogy

BT lor575 ee” &t s oSBT/ EReRY oo%%%) eXQﬁ&SSlon is
e o mesd e oisncdmhmdiﬂn cdieswegensed est f bes hEhan 30 degress
rceesf [ Cé' O?)r%@%?%%ﬂﬁ%&& Ngﬁ (%5 éer née?%l unlutg) %nd very

respec (a su Mika
-panﬂrnukﬂﬂky m@r@fQBQQlYoratheféiéhd degUbaaltSCeIheus The

REASBE AL PATKRGS Liieeplag derh Vel Iomil S etnanol,  are
ani'sm and contal ned the cleavage sites for Balnlﬁ
( ded er ﬁPnaIthﬁ?) aﬁ@dlum durlng the expression, at a

concentration of less than 10% (w/w), preferably less than
5% (w/w) and very particularly preferably 2-4% (w/w) is also
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respectively, JfiizDIl (C- termnally) . The b
subunit was cloned into pET26b while the a subunit and

Wp44dis/00e372¢ t oget her cloned into pET22b. Thi s r ecwlEHPe@s/001688

in the follow ng plasm ds, mhich were transfornmed into

E . coli BL21 codon (+) RIL (see also figs. 2/3). The
activities of the R. erythropolis 870-AN019 nitrile
hydratase in the E . coli strains BL21 and BL21 codon
Qlib‘én@i&e&§§e abﬂﬂﬁeﬂ@l{@lr&fep%@%@e Wﬁ@agﬁk%g the cults  in

a ovedescrl bed expreSS| on system activit

APEPORL L7 oSS DBV G BN 27odies ky whpgm @@amt display

8Aybaszentitki | @iahasubsit ab&inyer 6rachi eyed oWIen WuSiNg Fformed
E@ coI BL21 a coli ,BL21. codon
S

d E ..
pRct E?/Cé’ﬁfas i S 11 S al® Fnc-‘i“%'éé% by2ECPEEtHY to the
ofivénamoh. 30ﬁ:0p&e@aﬁﬁn@0&}i&tﬁ:ﬁd%tyﬂrhh&s@@,e -vector
expressi on systens. However, it was true that 50% of
the reconmbi nant protein in the cell was present, in
Theseodiser | gebodimest whahearpresemedinmehtsioan relates to a

Hggteérgéﬁlgﬁd%hlhﬂ buekhekes Elo\éﬁp';:ggsﬁghl %t%?n oéccordlng

the nitrjle dr at asés, paranmeters suc
E@n@@@t rJéT-V%Tﬁ 1@%npélsat ey | AgdiRethdt élvhagoushe nucleic

@é@dﬂegéq{a@ncé@d éﬁ%ﬁ&@olﬁh@fn@@ﬂiiéwdwtwé BBl s can,
were investigated.  Redu 3 the | PTG.concentrati on_had

o 8f FECE TN THEOSOHD Pt DSt HET fafPSAFERgE above,
hgdranasgsatéﬂl theosublegmédts expdri neahsfweir®dd into host
capr us T ring the.
N R s
c'rl@@@tqih@gtrr@f@mat ionentipncl wsiwredodiesss. Byr an amidase

%Egé'ﬁ'IﬂQyt\WSrkeﬂ’Egkébgé@e@‘EWetl9 4006 atter aEnri%ase disclosed
het er ol ogous expression been i nduced, it

pos¥PBPE2Y §0PParsiar. %P|%$‘b%l%ﬁbp]6?‘¥| BRhSEf Q%epﬁﬁ?ﬁﬁ in the

]hcﬁi‘a@ bhﬁalgﬁbm]?l [} fzvhaQéL-@@llAd:dltﬁgyB% ﬁi&h’l@ﬁohaﬁobbﬁﬁl prepared

medi.ym had _a furt ositive e er_t

Bndiindats i 1St fination Famrattre, Bofh the
eddedest havolyedt iwadhpogsi i El¢ conedkdwen antherebivt yensuring

glfé%@ 4§ﬂg Uzgy t‘ifl l@Bl\émLﬁ ﬁé hf£ %%é%%@%iﬂ égﬁ*fgﬂzgdwalsnto the

[ eve using a etic
‘F\‘%PF% Rde Caﬂb@?@fdﬂrﬁ‘es%ﬁél ng'tRkdefel hciaptalysts which

NEES s@mlngeﬁb@n@s agibns Wri 1 sv¥ereaPHePaLetdeact ion

der at
dEseEos il e e o i el ieRler 63d U he They are
msmdgenes:he Tpeesenendendreant\Wﬂiage af thedeadnmithehbéner. If

| |
glggg]?%%@%@a@l%ggs%@oﬁlgﬁg%gce au qldsbﬁ%hoptém LWganism as
sorchhieat Ly DEl\Q/ééEQZ&I §@%@dp¢§§rblhee tenel ayrtises the host

Sddntishng dhe weedendahius” shtalPstThe gubunidts ¥RL& hormore
then separately cloned into pET vectors, as previously

HERD FBEOUSNFOex b @s88d ¥ n ECLicd421p 99d90md@  Uehewhich may
ooy b @it | b A LEL e@Ntth t aRNScusaNent hhasidal o 8Rat described

acti vj pprox. 10 000 U g of DBM was achi eved.
ﬂré%iq@%%%%@thl s strain is nore than twi ce as active
ks ¢héemi td- mppehRtheereptchragmdldrs &7 haANSISyadi whth regard

47 U/ .
ggs @ﬂe%t ' \éhﬁ:}ﬁog ap@a%s aebl = egsr pr owx)é}genm&'cc'ﬁ_ggc acid

-TnitriTé as substrate.
%@mmmmcye@f enseded vibRe i ke wbvdrathseveand | thice amidase

&n, Cohi aBest-gakhe S/ylrgl’hetglll&lf” Eﬁkh@v@ﬁ‘dEQE%§e be cloned in
constitutes approx. 50%of the total cell protein
fq@aent plasmids hav1ng different copy numbexrs and/or

promoters of differing strength in order to obtain differing

strengths of expression of the nucleic acid sequences. In
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wi th approx. 20% being present as di ssol ved
reconbi nant protein. Table 2 : Overview of the nitrile

woOypdisavese activities which were neasured usi NG@CT/EP2005/001688

di fferent expression systemg. |In conclusion, the
expression of cobalt-dependent nitrile hydratases was
investigated in a two -vector expression system The
cobalt - dependent Rhodococcus rhodochrous M8 nitrile

P L .
@hﬁosﬁg‘; %%%r elﬂ}@&gba? gﬂ%g&%g‘%%t &aﬁ%&grlg\p/)tl o of BETE 1S
mdwan@qwehas@ogéﬁ@umnleﬁ@anc@éc@gl rivodotedist & @ompound,
wHIEYD M rebiel agy lha@ltﬂﬁrt%r%@ffé%% al%)tﬂ@srééé’@fgn under

and prepared using the above -describ expr essi on

SpgR okt n&aiﬂo Wéeu PVEREI oH: Tﬁ@- n@xmrn@l overall rate.

W@i@se sefuenes (SeqritDenbsy. vﬂ@llandqu&) ith the skilled
Geposid ed (b endank ( E NCBI, DNA
1:ai?‘rﬂ%e) 1§%¢'t ef ¥ ehce and ¥si frediylems, U

avaideldveskTheVi ol lGawaggnpr ihef.s; ikl @osised, f ar. ;clonioy, D.L.

plaﬂewg(rjéo ‘ei na}t Segﬂygfl@t ﬁggﬂrgg]ﬁl%}t n%%}ggé)&%ﬁ% ugb?\EZMémorpha as a

‘derdordth fyrsim t Geekbgeapirnl @thyihat apensehueiordmte oxidase

iph wepe &{@vsde%%éﬁe@veg@aﬁaggs of otcH'f L gfne,  Appl.

restriction endonucl eases Nde - term nall

PESHEERAel yBLBRPERTOLE C46 1t e4r6m5rf1a||@§r%¢]é d fIcﬁndon, M. ;
tehreergnd 3o ; suﬁaﬁ%te&s Ehg pL laeurlslﬁ‘sun,pl Z; WeBEgasser, A.W.;
Y m t he r hodochr ous sequence an
%g%%f%cwj@dlf)he cl eavage sites for BamH (N -
tEram siailye)d apeysorspecilike seSdamiCieer mindl Iyheparing such
nit. D s c¢lonedy ET2
mﬁ? eLia Y TE%IQYS% '\&a}n%@ﬁg‘i@ls)& and DFSEQEQ ﬂ:))F and
NﬁnlEBZIL)S Weh e CIHhed: | e e @ErR2 R 1oFhing ¥ easulﬁlﬂé‘%irﬁltﬁplmemanual

fold owigng phasdl dspA SHa%)c Wheha¥ere toansf or il vork;
i_ntQ E_. coII L21 co on(n% t&%?é Lnn contrast. to
en

t he
Gt L ey bil Beﬁfrgf’ataé?esc?ﬂs'éru‘:tlon
oﬂloejcprédﬂﬁlcﬁl biah;ad,d ivedterscage Bf tbédobatdthods Enzymol.

-dependent, ”'éc‘tiché%%&‘é@ra&?er ?ﬁ&) S’e%}P%xe&é“ tyred J PAEL) (1988,

sevéral ™ generati n or 0 accustomto t
Shsbtiarg 0. B ey opdd)molre@it a3 gdppands \f¢fétors and their

Qﬁstédé” @5 0fs T he, £ eSARbE PN g€l dn . dependent (R
rhodo

)chrous MB) and iron -dependent (R erythropol i
870- ANO19) nitrile hydratases . Table 3 : Activities

ofndthesobabbdidependent tard pregedependentibint riétates to a
h qrat ses which were neasured,_ f.ol |.ow preSS|

rdaf€& wi tREERET FRTent | SHLHRS I}g)c??y A deagsl:ds or
stasin@t;arbexamsdéedus whidssi bl ayp dedmnst r ateptrhetriate, be

t%%rﬁ%gp({féé' posLam ALEQ Lﬂ%ﬂgo& % he d venti 83980 using a

ageously be use or cobalt -dependent and
frorst r ongdepERdERt ANt CRPESKHPdPRL ML t 3F s %1@@ above.

infh PArdd LM aFhat ocRs hh By e; ts apdd Lo d S6d 8@SBSh idre involved in
activity when the g g essi o O?%iterrs a /or se ences
p

A dppPRRTR et @ yObptihfi £8d: &HdPET pides are
beﬂahﬁ'leGdIC@§§1$§Ula Separ abeyaxipnesss ohaef gme rhete’rl | @scribed.

ARSIt sEBGnFRErLer oaTry o AT e ipn oan be
used in free form, as homogeneously purified compounds, or
as recombinantly (rec-) prepared enzymes. Furthermore, the
enzymes can also be used as components of an intact guest
organism or in combination with the disrupted and, if
desired, highly purified cell mass of the host organism.
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nitrile hydratases, with this helping to increase the

diversification of the nitrile hydratases and
woanssagesnt |y the diversification of their propertEPe®s/001688

At the tinme of the inventiald, it was not possible to

deduce this, in an obvious manner, fromthe prior art.

Wthin the context of the invention, "optically

enriched (enantionerically enriched, enantiomer -

nrjch 0 a derst a 1.0g st he. .

Lk e L A e e PN T Hpobilized
forrer (ghazmaonBeht r atBaonl ey .80 Mm% Ykestieyan R.A. (1982),
Trit4Ri81iG a6 SBUBRACESs  234RSHMES BldcHviDes, Ofindi NBhfendungen

- stranded or_double - stranded DNA ,as well as KNA,  or |
[FmRlids 2@5kr BePReHRE Iglant s heBPoTANGT9, SBNG 2D gations],
EB71l N2 weye, deposd 1&sh by t hehappl iie@mdbiDhzation  is

0.22.2002, int t.sch fur.

R TR K ——
Durctiadr,gani shs .and délPlPB4gul t ur agheoWhshieeoder A¥ggvdty of
) hwei [ | th { ;
AR E 0 pCCo Janse 4D EBUEREE! organt

sedprssitised I t REv-al ICheRussiSaR -natiGnal TW9e2fibn ofori, T.;
ONHQQ! 9aRi SN 1WRder, NWMhes rYKPW $5926.1 {lle coated glycoside
cor respondi ng sequences are cont ai_ned |nI%5§ﬁ?ene _
AR ASES s &8 aRvEFCt IR c T HFY o t &S i ofPTRh¥SEs  1n
HldgerexpiLssiroansyst e vést andeesirondeduoh thattit 38, 1971-

ns nucleic acid- d_biological_ rial ichis
TR (i bn e ARehrERaabot: 7 nECerhiastle g (1992,
Ctdwe Ireuic | Boxmaci dns dierees eiidtwresilmheredt atdvilt cellulose

and \whjch,encode épfb{‘.liﬁ.él ey I -29RSUBUNI £8+ 4N $orm  in
ablologlcafl material conprises, in particular, plasmds |,
tardiareot or PLlocHe bwpressidns "pHot €07 -and Very  particular

pRAMRERd dBS §iectSed syRonympushy wathbn thaempréextied out
of the invention. De%\cl\;ls tion of .the

,Of figures : Kigure 1

LN A%, e BFGESHES sfidws SLRECGEABISI (TP F on B Pophe OT OF

oo iy dlrey Inydrad lasdomee aowd o Bpdsciny ten end;, l yveeslpetREGel g Brij 52
e .p4 orf _i e hixd8 Lasmi.d i 0y anLxpressi ) :

é%%ﬁé%%aggF%gggggggeéﬁor. Fi ﬁ}g%ﬂﬁ%g% ?he v@%%brgﬂépsOka?akl’

sshotv 1 h@odpspdii t | Grd Bk + hEUAEREEFE thyepBs asadashndoproxidase

HHNLE s angs If@:[@é?ii el Yacthge pPA7Knor f figpadfis benzene,
erthropolisz% 0- 1§yin ?# sm ds of the pET series
BiP bR e SS9 00 syt et Us two vectors. Figures

i th: el @ veftd 10sn daPBs shibveh hieo dimepekiitliion rof dheEapandit®, in

b subunits a re ctiyely, e fro ® .
YHIdS s W%p?rrﬁggasr# ds o?ﬁ%]hep%é%e%re%ﬁ%_s :Téng% (ROhm)
Expressi nRBYst@em astagrion Veetomobigdariatema| of enzymes of
SREH QY o UL EHERRY 4R CTIO GaNI SIE xERe 2, OBl L G@ldeSer, p.m.
are cultured and. stored as described in Sanbrook et
Furnglsabrbokecylar FeatatysiE By ENgydafedi at$ 800 10(1-3),
1(5kR83)sy Mol ecul ar cloning: a laboratory manual, 2nd .

ed., Cold Spring _Harbor, Laboratory Pres New Yor k) ...

B ST mifor AL d UREOM adPBsder 1 bEi By PRal NL-NTA in
&msinat 2001 wikeal dh8 .HGs PRagF (Be=xaBrigidiabind -supplemented
dicre and A . T .. J.2001:  Physiol.ogy,. - . rsas
B e T y GRS of Ly P ils Hiping, polvnistidine
anfeft sty SitrapRhodBevrloss st r alfdshudint éniie Emlke, Joseph J.

Methods in Enzymology (2000), 326, 245-254). The use as
CLECs is likewise conceivable (St. Clair, N.; Wang, Y.-F.;

Margolin, A.L. (2000), Cofactor-bound cross-linked enzyme



Leeuwenhoek 80, 169 - 183) was used for culturing

rhodococci. The CM nediumis supplenmented with 5 g of
woluesapes7i. 2.4 mg o f Cod * 6 H2AO' | are use®CTmP2005/001688

strains containing cobaltdegen ent enzynes while 50 ny

of FeSO* 7 H 20 /1 are used for strains containing

iron - dependent enzynes. The sanples renoved fromthe

culture were diluted with potassi um phosphate buffer

d f
SRS LG e e bl g bty SR Ponrtp
Futh 3hat3¢hedflasur enent range was between 0.05 and

st?ingT h@:htééfef ehe%%h%%@ aslkheléef S5 LN08 e MBASULRIRALS o poly-
wer e de run. PCR For anplrfi]rng DNA f ragnent s

maﬁﬁ:r%od@@@wmeﬁﬁe ¥t Fawiad e cohpbhent $1fkr gan” operate, in
phiRetdesk | BPeagh8olik aa@cay orlg@t@ll@ 0s01fretltEQNDSHNMEln  organic

of dNIP .mix (in each cas

it ndets png aecrtis et Pariy F%?’é@c( ?éﬂﬁ@ﬁp%% which
taréSQréﬂdl'éreedtmmmyeI]ey vagapiogsabvedtas fol | ows
A. 3mn98CB. 40 sec 98C C. 40 sec X0 CD. Y
mn72 0CE. 5mn72CF . 4C Steps B, C and D were
maf@bﬂ@x@lmg nesraThe aneealsiedg irerpee a@a@@rw@@)m which are

ﬁc&lqg&g}g the nelting tenperature of the priners

oyed and the period of incubation Y (D) is

cal culated fromthe length of the gene to be anplified

(ﬂltgﬁe ok ktbl@fsaﬂélﬁguaér@ﬂof@dwt epranBegestrmg mtabp JP and

r|ct| n en DNA to.b e.cut is ovi ded

% 2/ ;B?E)u on%ﬁ%?ﬁbmja%%t}(ﬁ% ap ena‘i’ﬁ‘xonomy of

kgﬁd@'a;ﬂmbally notihwmgrsel sesi:sameéqw ogd, nntubadeedestbolising -
S d i n

e t%%o_m LIPS Bl PR M3 1ced b NGhol@eil1gl  sequencing
rrcﬂmguqtree%mﬁ@vw@nman alli MéCrRbiphaCAse | et tt6 t osee also
EvaoVestPI$) whi ch have been cut with only one
restriction endonucl ease fromreligating with
thenmsel ves, the protruding phosphate radical at the 5

Tk | 1S: rermved wi th al kal i ne phosphatase. Circular
DNA—canR nnl\lhernf opd by 1 e IL;”UGDFQL nnnnn +

LB | UI Ilbu Oy T T11S rayrreTie.

Theleueet or Whl ch| hag been cut wrthx—auibesitl ctj prsubunit
encl onucl ease i s}incubated at 65 f0ﬁ015 m ns&ﬂ No.
order to stop the restriction endonucl ease
ti0 er is then|added andthe m xture
|s |n Eg{)%%ﬁé 3%%§for 10 mn,q with 1 U of35hri np
aﬂ%@arlANﬁé%hospha ase. Theenzyne i|s separated pff by
subsequentty subfecting the vectar. DNA Tt 0 gel
éie@tWéBﬁ@P‘é%’r% 1¥¢ehti ng with '\43 DNA | i gase Vect or
ant-aRpest are uPed for the ligatlion in a ratjo of

_)

. S |LD_I"\'|‘ as If'\\ALQ pCSS' b!%(? 20 e
JR.. ely®hropolis 15265 9 11

871-ANQ42
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m xture i s incubated overnight at 160C in |igation

buffer and in the presence of 1 U of |igase. Trans
woOaposaegs7100 M of conpetent cells are pipette@CI/EPR@®S/001688

the ligation mxture and the whole is m xed by

repeatedly drawing up into the pipette. After a 30 mn

i ncubation on ice, a heat - shock step is carried out

at 42 0C for 45 sec and the m xture is incubated on

ice for a further 2 min. 120 - 900 M of SOC medi um

are added—and—tie mxture—+s T ngubated—at—370€ Ffor—45

Ryi whe#iptlrded ng| Bhekiem Natéoniktdse i s subsequént |y
My ated out and | pgithated oyerni ght at 37 0C .
Expressing the gdifferent nitrile hydratases (table 1)
in a one-vect or | ¥XPrRESIEHASEFst em The fol | owi|ng

protocol was Uskokore. tohe expregsion: 50 m of

L Barnpi-oo—redi-um-cont-a-ni-rg—2—MFe—6itrate were

LILILA A It e =3

i nocul ated to a concentration of 1% w th an overni ght

uI t f t 0 en
T?leac e1 O‘Aé p(f&%ﬂrben 08'9?]%% %P%’& %(e hydea%g‘élglgc ﬁ]nc% h%lonlng in
pdﬂ-ﬂﬁe‘rlént(mI colfigtral nefwade ﬁdu:@:edlw tiydraddd®TGnd the
ddAOPLARYIL R ogeéa?t osigle)yo , Te) cetlsn eha MESEEflent ioned
approx. 24 hours after induction. The n|t
Hydidtsaises were expressed constitutively i n strai n

DH5a since this strain does not overexpress the |ac

L €pressor a result. the step of TndUci G W T JPT
&G spensed Wt er%{uﬁlwe case of this|Strarn Activity ) To.
usi ng benzomltr| |l e as substrate: The I)l%’tbr“&ﬁE? ormati on

NHage-garr | ed putsc@@c;a ATQ nEh pmadcﬁ cuasg Oy capp, 9@4.4511{1( Qg
ARSI T S R T e AR AR SR A tidok _

pl ace at 300C and. the substrate concentrati on was
approx. 5 nM benzonitrile. Sanples were renoved every
The 1) 7Ath eXR¥easheri 6¥PeriBENFsstinl shogne-Tee toanpxoression

SRl WS 19@&&1@%&@%&@@@@ 0B HeRS Sémpep@l bYerythropolis
addi,ng 10 m_of SO%ﬁ oif\ﬁho“ c acid.

st rtd oMbt bAoA P A | @ngnﬁNﬁeﬁ%%%leW%Fe Gafan-ed out
mir@r rmteﬂnhigf aﬁamsleofpt}ﬂﬁlsalmmes RAIn 8dPheagarmexE. coli

il I th I .
SRR 0 BRh. o) O o ¢ SPEES TR T TS et frigs ot inal
exrgZswhdm| éositon FoleunpUC28/4P Dapastonefs HRI@ tafning  the
rﬂ@txjﬁem ﬂy&P&té‘«%ééV'f%m"‘@% Cék%h%ﬁél@’s cateyh gtk @7@2%1\1019

t ur nover ter one mnute, which corresponds

Wﬁgpwo(%ual}d ENgadNLBE évzﬁnau‘f%%sg@@mﬁ%wm Qlﬁérerent E.

&b 1of QBMELQﬁs”QaIQi @E{@ﬁ:%ls@edEX@ﬂi@éﬁl e heeakitrol of the lac
ase 1 n

hrooI| 9n|tr|Ieh
SRS or TBfor Bss ! STy SRR tOnert U6 sCRBREREN HgTe  the
fbﬂlmmnm en:EM]vQéJ,e EXpresBRALI croalonopdam:e BLALL helB101, MM294
fo I rotocol: 50 ml of LBanpi oo nedium
co%t@:%r%gli%lgé)z nmnV Fe citrate and in each case 50 ng of
kananycin and ampicillin/m were

The activities (units per g of dry cell mass) of the
recombinant nitrile hydratases in the different hosts can be
summarized as follows: it was found that the highest
activity was obtained with E. coli BL21 codon plus RIL (from
Stratagene) in which the copy numbers of the t-RNAs for
arginine (AGA/AGG), isoleucine (AUA) and leucine (CUA),

which t-RNAs are rare in the case of E. coli, are increased.
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inoculated t o a concentration of 1% w th an overni ght

culture. After an ODSCo of approx. 0.5 had been
woeaeshwas77expression o f the nitril e hydrat ase®CnaEP2005/001688

i nduced with 1 nmM PTG (i sopwopyl t hi ogal act osi de) . The

cells were harvested approx. 24 hours after inducing

at 260C . Expressing R . rhodochrous M8 nitrile

hydratase in a twovector expression system The

S t | r ress d.in, .

T P A S G e he ol T R s ot o 7BEr bf pelticular,
tbBanpr 66S nediem émwaimueng:@ﬂors W CeOvRighdiish @dghted to a
h$86©ce0 Bl Rl KAAMVEL din %éhébn/f%m"\@rﬁodoc cci (72%

i noculated to a concentratl on of 1% wth an overni gﬁ
GEUtture. After an OD6O of approx. 0.5 had been

reached, expression of the NHases was induced with 1

PTG opr o g 0Si, et hanol )
TREskal S5V hiBAON ot HORa i THRELA8 DY Weonar entegsed in
Eappb@X. B24lhowdomf pkusi sthveisndpyatf260the Béytiesbi Bgtivity,

CLi The.bi an et n

oFotioN B ioPhg ThL T Bt Chorin PEndndFhcTE Y of0-ANO1S
nﬁﬂb@yth}f@l@ﬁ&@%?@maﬂtlnl ydnr@ asas iof EDBM) and
]g@l}-\Nbﬁ’ﬁ’krﬂltﬂc‘leié)nh9d§gﬁhlse§caé}&)reg§ed 1r51 rﬁL2l codon plus

lotransformation IS carried out
(EpPésidet fDBYp-at 200C . An OD of 0.4 was used in the

TEéoge@&$&Q&@ti@m & Xt ghe. c&@&ﬂﬂr@éo@oﬂﬂaﬁel Wit Ofms were

cry onitri in_.1l tassium pha buff er
§/tiRn &1 Udoy Re' Balt apd el PRRRCRRARk] o SfoacBivicy of
ZEmeUr@aotfl @BM swat aeted layhaediedg ﬂch;e cleél §70¥hza\1<$:u9n nitrile
v L olume is 500 m .
h?éréggs? 11318 8 H éa\%%oltcgﬁﬁggl%eén m xed, 100 ml are
renoved and plpettedlnt015m of |n|t|aIIy
Ihntimc%mm%tln@md ngon AbbehaBh Ki nﬂltfﬂqesamyd%atases

is centrifuged down a g‘grprafoernln
YERB e AT r tPude Wﬁ’ 76C ofe)f@fée%%b%?néﬁé%’ﬁe‘ﬁre""lth o
astop eslulatini PE0Eathr bHPhG @meb¢ﬁt30n8amleg&MEe plasmid. The
Lenny r e p
2GS %na?é)%z#lésac %ﬁt 'II‘QI¥| qéhgt % dge A acryjiZe in each
cage ddiJseqqlehenéiBECth@t rov twhilc I@fl §h@e§6r Pretbeow, which is

efnblb?e&osv?hg!ré LBpkapirdhY canghyzenac ﬁ:)éla‘l)l%'ctxrlblt?s for the two
acryl ami de and acrylic acid and to determne t

g@@ﬁ%eﬁtﬁ@at FeRgscarCRRéYe RIFRRANESs STl u@ﬁftegw%r giThe DP47K
halbyﬂr ®rotRRM tde@l ecol v, Mbj | efaghal_&ﬁ:at{bcl"/odrbx&%%ream of
in 1 on|tr|Ie 90% H2O Fl ow rat e:
Oy BF e hen B0 S TR T of GBREREY S2RE PPl of tratagene
pHREEC danofl@he PET astripsak(@lTa2b 52d npETThR) acteweét ysed as
%ﬁ%egﬂ_&#l Qlte%q;o@é Cai‘l?é“ Q.tLllnnglag rEIBDl )%ﬁé]gé/e af é?f/thropolls
A ‘corresponds to one
85PN 2 m;t:miltau bydgpsagevdfenn Noger 1gagt @BM or ny
of protein. BUDAPEST TREATY ON THE | I\I'I'ERN/—\TI ONAL
RECOGNI TI ON OF THE DEPOSI T OF _M_CROORGANI SVS FO? TH
TheRPTEES ERI PRTENT Y BREEESURE SENTRRNATPENRE EBRRj tWo SUbunltS

abeotBsapB/K protein (Seq ID No. 33):
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Proj ect House Bi ot echnol ogy Rodenbacher Chaussee 4
RECEI P TIN THE CASE OF AN ORI G NAL DEPOSI T i ssued

wopunesuaod77t 0 Rule 7.1 by the 63457 Hanau- Wl f g@m@gP2005/001688

| NTERNATI ONAL DEPGCSI TARY AUTHORI TY identified atthe
bottom of this page | | DENTIFI CATI ON OFTHE

M CROORGANI SM I denti fication reference given by the
DEPCSI TOR: Accessi on nunber given by the | NTERNATI ONAL

S TARY AULHCRL TYe BN ANO33 DSM 15z%pﬂfied Seq. Mo.
SCIENTI FI C DESCRI PTI ON AND/ OR PROPCSED | TAXONO C

DESI GNATI ON [The microorganismidentifi ed iinder |
abhove onasr-accompani @l hyc darXate acsci ento fic 19
gﬁgcrl pt| on (g2 hc@ pr oposed t axononi ¢ |desi gnat i op

oY - O nl akbl o) I DL DT AND

CT USS v"VhCI C a | i 1 L;G.UI C . O NIt I'w

NOOEPARER: Tht & TPt SYnET OB CHSPBS t ary Aut hori t 20
aeaept s the N ¢or gani smidentified ur der L above

tNﬁgf&rﬁl of naI cg; \é‘gg Q%/ frrA fz&’x‘ész T oF RE %T

RECHPPT OF REQ
BEAR CONVERSI CN’* ﬁ@ m cr oor gani sm i dentilfi ed under] |

OV pUAS, I €Cei vad &% bl srchné®r Bat i onalg Deposi t af yo
AL horlty on (date of original deposit) and a request

o canvert the ori ginal deposit to a deposit undefr the |
BudapestxIr epsd VQWGSGCFPe(TQMPQG e ERGon (adf® of rece’ pt
%rr@auest flokr:c @averssd on) . V. | NTERNATI ONAL

DT ARDN\L I\II'I'II

BEPESHARY-—AUTFHORETY—Name—BSivE="DEUT SCHE—SAVMMEONG VON
FHGRURE &™) o PEFSHY §FT Edi My FRE powet "fo repredent
tree-IMBROORGANFSVEN UND ZELLKULTUREN GhijH | nt er nat § onal

Depositary Authority or of authorized officials):
Address: MascheroderWeg Ib D-381 4 Braunschwei g Date:
20002t 2GhWbEr evdltd e derd ved) fpphi édhe sBeh algtiehrgpolis 870-

S 5,800 510l S5 s, gievs o

B4R U NFERNZDIOGNALD REEOSAF T OF @W@@Eb@émt@se and amidase

'\A&E%R@G’é}\ll@és FOR  Tideo BYBREEEES @rME&BoEBOCE@HBEered from
I NTERNATI ONAL, FORM (G Proj ect { 1
B oy FORLRDR LD CCRAGEEae SORIARIE | F9d Bavironmenta

SRATEIVENT E3A5 5 oHdrigu- W7 £ gahge6 6 ssussk palswanPCrgERALE00338) ,

10, e | NTERNAT| ONAL,_DEPOSL TAR
i tu‘%'r‘%%‘ at"'the b%%tomhg t%?@pag%&%% ges for the
| EREENETHH O ON EFTIR UM 1EROERGANI e Name: (MBegmsiaddy)  and,

écéﬁ%:é% r\i er Ben (Y 48 e%tr HEH%RI %'BY subunit) C-
otec no ogy |NTERNAT| ONAL DEP(B| TARY, AUTHOR] :

Adreiggl J%déﬁ%%héﬁeéhé%séé%%@Mdiéizﬁu]%@as‘vs The primers
Hanau Ml garg-Date fwide depasield ofrbhe tharsf eﬁfglmlsm and

2002 10 2 VI ABI LI TY STATENE The bj
i Lhel GoRATRe T P aneei s Y cevaiaplty) and,
Zﬂﬁs?pecﬂmﬂelyz HOMIhAt @aterntieldar)d. mm@orﬁgaﬁmbmnt was

Vied AT A B e S D O s £ e THETK  were

together cloned into pET22b. This resulted in the following
plasmids, which were transformed into E. coli BL21 codon (+)

RIL (see also figs. 2/3).

The activities of the R. erythropolis 870-AN019 mnitrile
hydratase in the E. coli strains BL21 and BL21 codon plus
RILL (see above) were prepared. When using the above-

described expression system, activities of approx. 1750 U/g
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V. | NTERNATI ONAL DEPOSI TARY AUTHORI TY Narne:
DSMZ- DEUTSCHE SAMMLUNG VON Si gnat ure(s) of person(s)

wbavisngoi7he power to represent the NMKROORGANI SKRENEBMNIDS/001688

ZELLEt ULTUREN GtbH I nt er natisonal Depositary Authority

or of authorized officials): Address: Mascheroder Weg

I b D-38124 Braunschwei g Date: 2002-10-25 1 Indicate

the date of original deposit or, where a new deposit
ggm%ans%er a§7g§en made the st recent relevant

g4t afBC%f° UdEpot t DBV g&p@seft (& t PsRspBifrile as
$ﬂb£;]ﬁata$e$7€mf acheévted Meﬁubelh@bzf A)cdid )Bzam andk E. coli
nefer o the cent_.viability_test

lémt%‘rl% gocc:irgglss PHe %p an‘fe XS FFI'L?n#lFF f"ll’?elncrease by
anformari of Haorbéers rtsqu%sl e@ls andmpéretie wiedultttse afne-vector

Lhs-Lest weLe pegative. Form DSMZ-BP/ 9 (sol e page)
12/ 2001BUDAPESTTREATY ON THE | NTERNATI ONAL RECOGNI Tl ON

OF THE DEPCSI T OF M CROORGANI SM5 FOR THE PURPCSES COF

EATENPROCEDYRE IINTERWAHIONMECRM BrauseaBd@binant protein in
Pr oj ecgr,ﬂ BouseBi ot echnol og%RRodenbacher Chaussee 4

I NPRE RAKECREANOR BRRAE (RS TMeRkRed 25 what are
p@fﬁ@antlﬂdju&ﬂcm 7bd>dby;st her6342@elHanad fwtfr&&nglmprove the

ROBI TAF |.TY . identified at th
Bl FON oF ot s G3Be 6"t B e MRy onb3§eBerelp ouch as
EP'EGonC(JUaeetnat@Dngl naEmuepaSutp byluirtingn (tdet e lefterologous

}@?Pégél&fl r Sﬁﬂe%ker %%‘iﬁgﬁfft cﬁtf?\}‘ég OEbz‘ég n}edium were

icials VWher e Rul suc
1 heSHat g ﬁdvmﬁ@ﬁu?ﬁélgsttﬁlﬁjsm ?ﬂfé?%’@r@%h@n had no effect

slepeset asyuBul heti by was aegbinbedankonm:-PSVE- %B/d%atases All

ol e Y2 Od BUDAPEST TREA
R R P oA R ECEENL RO SO A DR (7 carried out using
MQROORFAMN SNEWEORTHE RURPOSES R tHATENTRREEHRIRE-e had the

%Mgg%!ﬁgol ogy éodenﬁgﬁﬁﬁiggtgsez%\ﬂ%ﬁ% of inclusion

ISTOTERENT 63457 Hanau- Wl f gang i ssued pursuant to Rul e

BP. 2rByuthe gl NEERNATE GHNDERGE. TARYWAUTHERI TXooc  after the
identified at the botto of this e 1.Indicate the
Bt OfOgP YY) RRPLARRLT NOf, DRRRr STSURER dbfolPE BPSgible to

transfer hadahesn pmasyriiun nest thecemizyiel eMand dakesoluble
t depos Q aeofthetr nsfe

égﬁ?étjt(ﬁe c:la‘j{\‘g‘lé{s1 F fggr eaél}ar{Old qFiul e z%a ;")"‘gnoa further

Bosidiveefedifaasr + hEngest Flesent C@E@blt|lldfl}€ téithS wMrk, 20°C

M&b&%ﬁs% B@réeakéca@&ea@aéd éth?ﬁb]ilﬁ t; B%]ss:Lble to

i nf or mation been requested and e resu
%‘Ff%l?—\é%tali}ve@%th‘é@‘él’l QE. OR3P Y boMVeE BPEY - (sol e page)

A 2/220QBYDAREST c EBRATYn ONIHE +iINKERWAEl OhlAh i RE dz | Ning a

PHENT PROCEUAE N FERNATIONAL | FORM BRGRRSaAG,  Sene.  The

R0 esp dodiseg Brotcdehinol agyd _sBqdenbashemddhiiusy  sBe o and B
ﬁ?&ﬁllts I WeIE'E p%%%rg:d %vl\f'm% G’c&'ﬁ&nBEP%o consideration the
E. coli codon usage and retaining the amino acid sequences
of the two genes. The intended advantage of these synthetic
genes was that the DNA sequence would be optimally adapted
for expression in E. coli and that consequently it would
also be possible to dispense with using the “codon plus”
strain. The subunits were then separately cloned into pET
vectors, as previously described, and expressed in E. coli
BL21 under the above optimized conditions. Using this
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20

I ssued pursuant to Rule 7.1 by the 63457
Hanau- Wl f gang | NTERNATI ONAL DEPGCSI TARY AUTHORI TY

woOdadeostdobized at the bottom of this page L | DENTPETERII0EM01688

OFTHE M CROORGANI SM | dent i fi9cati on reference given by
t he DEPOSI TOR: Accessi on nunber given by the

| NTERNATI ONALDEPOSI TARY AUTHORI TY: 870- ANO19 DSM 15258
H. SCI ENTI FI C DESCRI PTI ON ANDY OR PROPOSED TAXONOM C

S| GNATI ON_The or ga i smi dent i f d
DE%Vel%s g%co?rﬁg% gy %( KEPLE* g ci gﬁt |0#}r6 g of pEM was
desicrepedon C(onkenuaar{trlqpose}diaxen@ﬂuu desi gpati dthan twice as

r i, ND
BEKLER 01 BEE UO0LE, MOLEEEH o, SEECATR O micn nas
ate e pLS V& Vi @F 0 6PFaiTem 4 dedt V1 ¢ e @ funidt Wh%v@Slng benzo-

W € nas Jeceaiyped rbyd.t 9aH12002 Erokpldeg 2 (BakRael of the
I V.. RECElI PT OF REQUEST F

the orjgina epos
@?\FPERB%WW@WCW@%%QEP&W?G%Uf| ed under | above

was received by this Inter nat| onal Depositary

hority an ( |g| depa 't .and_a.re ues
co%@%rtgthec8§ﬁglnaﬁ£dep STt ?gngh 85|Plﬁﬁ& #gdratase
Bntdm@@stuﬁ'eeata&opmc retetved byned tt@ha@daieéﬂofpretelpt formed,

f. [.eq I GORVELSHORn) . nVas LNTERNATI 1 :
DR %2%? B GRS G TEgompinant
gpette(r) of person(s) having the power to

represent the MDCROORGANI SMEN UND ZELLKI ULTUREN GrbH

| nt er nat i onal 03|ta Aut or.i r.of authorized
o??‘}P]c?a‘%s)OV?\mﬂ?“ YsP 1%@@’%"" 238134 fvicies which
Biucks Szﬁ@a\eugecﬂ)atsinﬁoaif £ aréﬁtlewleee sRohe s§s4 efnd).

h Aata 1 tha Aat A AN
ﬂpp'%eg, SHen—eate—+S—the—aate—oh—v

i FreeepEicnonal 8YePY8L Y aryrala hodyatysaesraeetiioreerndtot ms
ITERRAT AL T HE BT O OF THE SDERCEI T 0 e
|\/{\IT NESYS ?—‘%%%dﬁtﬂhp PEES T PATENTPROCEDURE

| BFPERRETI ONAL 2FTRM Degussa A& P 0P8t House mediuvm + 3%
Bi ot echnol ogy Rodenbacher Chaussee 4 VI ABI LIEFYE, 20°C

Al 34 I'Tgang 1 ssued pursu
qgtlghﬁ? ;%OIA ¥ \{)PL DEPOSI TARY AUTI—UQI@L?'E\)(sJ %/5{%&

|H€ﬁ dd at the bottom of [this page | DEPOSI TOR H.
|WF‘PI CATI ON OF THE M CRODRGANI SM Name: [Degussa AG

A§C%§§i QR Rulrbes, gﬂ/mﬁhmyt he sPs@jegtndiouse _
%gzchn I ogy | NTERNATI ONAL | DEPCSI TARY AUTHORI TY:
A

°Rodeénbacher Chaussg¢e 4 DSM 15258 63457
H&i?P46- $1f gang Date of the deposit or the transfer 1:
20020ter] 0- 22| I H. VI ABI LI TY $TATEMENT The vilability of

the mcroorganismidentified under above was tested on
2002 - 1 0 - 2 2 On that date, the said m croorgani sm
was cohidludidqn,y hbel omgeressdiabl eof cobalt-dependent nitrile

hydratases was investigated in a two-vector expression
system. The cobalt-dependent Rhodococcus rhodochrous M8
nitrile hydratase (Pogorelva TE, Ryabchenko LE, Sunzov NI,
Yanenko AS (1996) Cobalt-dependent transcription of nitrile
hydratase gene in  Rhodococcus  rhodochrous M8. FEMS
Microbiology Letters 144: 191-195) was cloned and prepared
using the above-described expression system according to the

invention.
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V. CONDI TI ONS UNDER WHI CH THE VI ABI LI TY TESTHAS BEEN
PERFORMED" V. | NTERNATI ONAL DEPOSI TARY AUTHORI TY Nane:

wOShE/09637T SCHE SAMVLUNG VON Si gnat ure(s) of per SOm(EPR005/001688

havi ng the power to represexdt the MKROORGANBMENUND
ZELLKULTUREN GrbH I nternational Depositary Authority
or of authorized officials): Address: Mscheroder\Wg
I b D-38124 Braunschwei g Date: 2002-10-25 Indicate the

[ t re ne osit.or :
Paesfor e gy aaas el e ll TeBat P YRS 1 80pda 150 i
(@%@@Sbte@helrne\ﬁqyﬁ%gq t (BPBdat eEWBE' hélI?tdf aN§Bar )DNA| database)

theasasamd eherradde i RgByke 1&1@(61)5 (Ek)ae@gd J\rﬁiiable. The
refer to the npst recent viabil |£gqtest a

VSOV HRI apPF 1 BEBFe WokS FrFed ¥ tHORHDr fet§ orindividual
hasbheets r egaeshed rangthioldddre-otes wist 10k Phefesin WeIey. ID No.
g%g_)at ive. Form DSMZ-BP/9 (sol e page) 12/2001-1 Form

1 RO 134 (SAFE) Indications Relating to Deposited
M croorgani sm(s) or OQther Biological Miterial (PCT

10ed3bi s) 1%:1,E8reparsd.Usi ng PCT- SAH de o.
T ifer 01 ) éﬁh %ﬂéwld@{)ogz 169 ) -2 lr%ipﬁé\?%ldgﬁcﬂq N
|

Application | -3 Applicant's or _agentf .

nef-er enceia84 P@GEAGKNE&? 2RECEAVBNG 06F| CH WSE ONLY -CR
| NTERNATI O\IAI_G%QREAQ WSE ONLYPat ent CI aJI m @ 1. An

avnr acol. A aa £ ]l 4+ o P | \: dnr acol Ny + ha

CAMNT CTSST UIT O DI. CIII T UI DI Tl_ul L G.IICUUOI 'JI CoSoT Ty T

MffcPerey-&eRd| Seqtnees 28Rcorfi ﬁ@At”H*é? d| ffferent subyiAPts
of a nitril e|drE&CaseC CT6haracterized in that the

SRS e 1S SILPQIPLEes, ] 1,050 Tase, A Teast | gye

d cont ar ni % one  nucl ei ¢ ‘aci d sequéEnce
encod| ng t he| FESHEET Fie C8bunit. 2 . Thle expressi on

WS Bereasakl aismetrd Bl dr reLhakact e;p zed in thag
it I's present bR & cfPldradgchost. 3 . [The expression

—pF ecedi ng

Aléab bk -folar aét e?TCz &G iATCt Bt CEAESTEX pr s@’-’@n of thes
@l ei ¢ acid aeqmmc'em @meozduengcthe subuni ts is under

threTonmtT oo wWhat Glee%Cﬂ Tase th SAE pPrompter
8-p ﬁ%‘rg%bmgwp(‘)% g%t e 3y eFRiTed in ®&im 3, | 3°

cI#ér act er | zed TFh THatC t he pronoter is g T7 pronoter. 5

The expression systemas clainmed in one or nore of
the preceding clains, characterized in that at | east
orreimenct et iadi dwsequetsssl et odicng tiiee p¥BK mpriotEle dwdratase

t %I%C,KE PLRb el A1 LA Qé?éeﬂgfop_ﬁ?&eﬁl @g%dc§§5v§6%| %YL%@S for the

e expression systemas clained in one of nore
tFRS BFECEHPAg clMIILCIRRSRS er | Y€6Li n tﬂ\&tt‘t%‘@nmjrb‘{b and,

aﬁéébé@@i'@@l?ﬁ$ epgadi Ng- taemmhtauw trdeatiass FBBURNES o0 and B
su gglrég/ed fk{eompg:gx%gg%oc€ > Stfz?é were derived from the R.
rhodochrous J1 seguence and contained the cleavage sites for
BamHI (N-terminally) and, respectively, SacI (C-terminally).
The B subunit (Seg. ID No. 15) was cloned into pET26b while
the o subunit (Seg. ID No. 13) and pl2K {(Seg. ID No. 31)
were cloned into pET22b. This resulted in the following
plasmids (figs. 4/5), which were transformed into E. colil

BL21 codon(+) RIL.

In contrast to the expression of iron-dependent nitrile
hydratases in E. coli, the cells had, in the case of the



7 . The expression systemas clainmed in one or nore of
the preceding clains, characterized in that the

woueilsaives7aci d sequences encodd-ng the nitril e PyWERR@SH01688
subunits are used in a formtin which they are nodified
in accordance with the E . co2.i codon usage. 8 . The
expression systemas clained in ome or nore of the
precedi ng clains, characterized in that the plasmds
empayeddapentibnse ofttin & REArseskeS tP be ARG ured over
fsoeg Drepag| ng nitrile.hycLiyatases using an expression
S e asTerar AEdOP dfe BreTnde SGLUS Ty e gtoxic cobalt
10 . A hidsempi ggridsm whi ch exhi bits an expression
systemas clained in one or nore of clains 1 to 8 .
11. A nethod for preparing optionally enantionerically
diftkmetl campPRepescariboxyrtdvaties of (@ménopcombinant cobalt-
QRO ES (461 N0robOShrOLIANKBN a%ufd al HRAAL AL (&
10 or. an expression systemas _clainmed in one or re ’
I RO t 87 8- ABRAPENSE tEE ST RedEeteseBegussa AG

<12 0> Expression of nitrile hydratases in a

- ' t 130>.040065 AM <160> 34
B Lo At L He DEPS] orf 3. 10B810SOPadITEeKuias o>and  iron-
D erRig»t Rhbtoddec ly deraitdwasp ol isclx 2202e <2321, following
%eééﬂ)on' (624) %%%ﬁrd%ﬁ“%g 1w§‘:ﬂ teghgt a J%é\?ergilejreon, using

gaC cac aca acg gag aac gcc gca cCg gcc cag
VYRl Ge agpSWPStTAEEThr G u Asn Ala Ala Pro Ala
G I 5 10 15 gcyg TCCcy gtT tecgat——Tctgc gcyg tgg—gee—cto
RECEPL Rt ebttiateggt 96 Al a| PEBLVAEYSEP/mgp iArg Al a
HAtadeurPhe Arg Ala Leu Asps@hyc20t25 30r3a9.892
t10 gia ccC gac ggt .faCc gic gag gga gy aag aag dace
&QM_@UE%&Q Pro_Asp Gy Tyr el Gy
.p dopschyspdhi s PRe038N40945 gag gag gac 44 agt cca
399, 96,998, 9¢ Cgag\ett b tc)gcg egg gcg 192 Gu Gu
Ala 50 55 60 tgg ace gac ccc gat ttc egg caa ctg ctt

c 085, 99t AL 0 P Phe .
%ltrtg %QE Leu gyp Leu %% ingp éé{/&%%r § 6‘”[519"’]7€$%51”“980eXPreSSlOl1
GG tHm ARIOTEHY akC giact Anverglgaccercadugnggoegasly be used
baehat €@t gcdB81t-dependent and for iron-dependent nitrile

hydratases. It is possible, in particular, to achieve

dramatic increases in activity when the expression systems
and/or sequences are appropriately optimized. In addition,
as a result of the successful separate expression of the
nitrile hydratase subunits, it is possible to investigate
novel combinations of subunits ©belonging to different
nitrile hydratases, with this helping to increase the
diversification of the nitrile hydratases and consequently
the diversification of their properties. At the time of the
invention, it was not possible to deduce this, in an obvious
manner, from the prior art.

Within the context of the invention, “optically enriched
(enantiomerically enriched, enantiomer-enriched) compounds”

are understood as meaning the presence of one optical
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Ala Val Ala Gn Tyr Ay Tyr Leu Gy Pro Adn Gy Gu
Tyr lie Val 85 90 95 gca gtc gaa gac ace ccg ace etc

weagsanes7gt g ate gtg tgc teg ctg 336 Ala Val GrPUTAPP005/001688

Thr Pro Thr Leu Lys Asn Val22lie Val Cys Ser Leu 100
105 110 tgt tea tgc ace gcg tgg ccc att etc ggc ctg
ccc cct ace tgg tac 384 Cys Ser Cys Thr Ala Trp Pro
lie Leu Ay Leu Pro Pro Thr Trp Tyr 115 120 125 aag

a@ﬁtib@d@aaﬂa& pAktoee GHAIIIOhItGrBEE 880 LCEHhtration of
aag, 32 Lys Ser Phe Gu Tyr Arg Ala Arg Val Val

A g° ’E}O Po Arg Lys Val 130 135 140etc ttc gag atg gga
ace gag ate gcg teg gac gtc gag ate cgc gtc 480 Leu

Phi Met, Th Val Qu li.e

v et B gt s g s kT tvpes of
cg?cngée atgagxdeéet@rc@@um—@gxracx&ec%zmxyasmﬂhr as RNA, or
T%{X%%e% UnhEp g Tyr Met Val Leu Pro Gn Arg Pro

165 75 gca gg-c ace gaa ggc tgg age cag gaa cag

ctt cag gag ate gtc ace 576 Ala Ay Thr Gu Ay Trp

Sehe G Br?a%lgtnﬂs Lt98|7 @U&N%Q‘ i ENM?!&N_(‘J_BB 1%@1(11?58711%042 were
ac c.ctg ate .gtc . gca ¢ gtc ccg

g?%t?ga BoatR§s 2 %eg% tLeLPl'iH g AI &v4ihe Deutsche

F’S@mﬂﬁn@‘al o TMlW@IOﬁb%Sll%(ﬁ&ﬁO%ﬁ&lOZ@Zl@%lkhr&ﬂ [German

f@g %})?2%3%2 RTES C%C?CU'S ml%]ytré ocp% @%es?h’vg\t’lascheroder
AWagG% 138120 ToraAlres dhweMal lseracmsqxdtarg:ew wifhp thlea Budapest

3
L?%e%gg g&gleo"yc?rcj‘;ﬁlx' i A% pRﬁ%Mogrgggéis Qo'c%%hgo)[zsh 24483\5&%4 Odepos ited

45N QR @J,élsﬁ%%l@ér rmtolq%t Afzeléaey%oal P elcxperganisms

ALR3d &F0 Ak 5\5Kﬁl@—§¥9)25'hr AP BoerAspolde ndy 9s&hllences are
Leu Leu Leu.Thr Ala6 70 75 80 Al a Val

AF BRI 1 )Fhﬁ/rgef_ % d@hi? LI Tyr lie

Val 85 90 95 AI a Val Qu Asp Thr Pro Thr Leu Lys Asn

RS R R0 T S TeL ey Lot pr oy 6oy TehRyr L1 Systen” ie

112@d@2§t99§ geaclphiéh@ ultrymewlg Auglaig \mldﬂqa% biological

CiléJtEEQaZN QuiySh Vals 1§191é3513a40&1?¢la15’{‘§n§ utMetb &Ny TRbout the
Qu lie Ala Ser As VaIGlulle Val 1451501%

TBERTSRASE il G PRGIEIG THIOASEIVGPCRE, WAIH @Fe inherent
Pee GnafArg wRiicd 66nddQeltheAna tEiy eThyd@ata@ley siitunits. This

eio%gi%;ﬂ géant E:Lag go@g"ﬁllﬂﬁa xgi:n E)‘éré?%u%é? ]F-’% asmids and

ThecVars.

The expressions “protein” and ‘“polypeptide” are used
synonymously within the context of the invention.
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195 200 205 <210> 3 <211> 639 <212> DNA <213>
Rhodococcus erythropolis <220> <221> CDS <222> (1)

WO0.20@30957%223> <400> 3 atg gat gga gta cac gat PCTIEPg@s/001688

gga gtt caa ggc ttc ggc aaa3gtc 48 Met Asp Gy Val H s
Asp Leu Ala Gy Val An Gy Phe Ay Lys Val 1 5 10 15
ccg cat ace gtc aac gcc gac ate ggc ccc ace ttc cac
gcc gag tgg 96 Pro His Thr Val Asn Ala Asp lie Gy Pro
Hu-RhgdH SnAbR G FiBu28425 30 gaa cac ctg ccg tac
age ctg atg ttc gcc ggt gtc gcc gaa etc ggg 144 Gu
Hs Leu Pro Tyr Ser Leu Met Phe Ala Gy Val Ala Gu

e dy 8BS fedrcififod t RapIS @G g’ahega_mr@ﬂa]cgél$1a«381tlon of

G e Sagean o eae (A0S AEIR ST 0A! BeBpact ey,

agte ca¢7Kamrt giat g:hm:@m@t:alcasm;dgagl aygy ezprgegion system
ate%(:% %ﬁ? g H's Tyr Met Met Thr Pro Tyr Tyr

yr ie Gy Val 65 70 75 80 gcg aca ctg
atg gtc gaa aag gga ate ctg acg cag gaa gaa etc gaa

églﬁq\%@s-r y3lesy &/Etvé@ﬂ;og 'rha@és Ehywl iend edilpos@tAon of the

Leu A u 85 95 a
okttt be | By ege ek Sgdead eibghs ey ratBabkively, the
M0 ¥rPr gddae ®r ockothSepollig R7@-3a101d ulSepl&bmids of the

00 105 110 g_e9 ca_ccc C
HET REEEES 41 0ag IR T s Ty R Ara T B TS
Glu Thr Thr Thr Phe Qu lie Gy Gln Argll5 120 125 gta
\g:cc% %ZSQa’?h%?gf%fci%igtxﬂaﬁggsﬂgg' Gae alis @icSh of the o
4 Tyr Val Pro
Husdl ife AndpuittspPr @nﬂl:a qs@pqs i¥adye acthge g g@gf from R.
acggat Ct I@mﬁﬁg ast agBegagr@ags486es in an
Tgﬁo%ghggasa 918Ar i p Thr |ie Ser ng Arg Thr
TEPESS LGB §X§tf5‘0uf55191 % §EEEF Stt cec gac gea
ate ggc cac ggg cgc aac gac gee ggc gaa 52 8 Trp Pro
Phe Pro Asp Ala He Ay Hs Gy Arg Asn Asp Ala Gy
G u 165 170 175 gaa ccg acg tac cac gtg aag ttc gac
gee gag gaa ttg ttc ggt age 57 6 Gu Pro Thr Tyr His
Val Lys Phe Asp Ala Qu Qu Leu Phe Gy Ser 180 185
190 gac ace gac ggc ggc age gtc gta gtc gac ctt ttc
gag ggt tac etc 624 Asp Thr Asp Gy Gy Ser Val Val
Val Asp Leu Phe Gu @y Tyr Leu 195 200 205 gag cct
gcg gee tga 63 9 Gu Pro Ala Ala 210
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<210> 4 <211> 212 <212> PRT <213> Rhodococcus
erythropolis <400> 4 Met Asp Gy Val H s Asp Leu Al a

wolgosx@bs7ad n Gy Phe Ay Lys Val 1 5 10 15 ProprHr&PIivs/001688

Val Asn Ala Asp lie Ay Pra4Thr Phe H's Ala Qu Trp 20
25 30 Qu H's Leu Pro Tyr Ser Leu Met Phe Ala Gy Val
Ala Gu Leu Gy 35 40 45 Ala Phe Ser Val Asp Qu Val

Arg Tyr Val Val Gu Arg Met Gu Pro 50 5 5 60 Arg Hi s

Ty Mot MRt ThERRQ Tyr Tyr Gu Arg Tyr Val lie Gy
Val" 65 70 75 80 Ala Thr Leu Met Val GQu Lys Ay He

Leu Thr G n Gu Qu Leu Gu 85 90 95 Ser Leu Ala Ay

@Y1 PhpiRhenPeeobea98lsdy g Pro Ser Gu Ser G ul00 105
110 Ay Arg Pro Ala Pro Val Gu Thr Thr Thr Phe GQu

lie Ay Gn Arg 115 120 125 Val Arg Val Arg Asp Gu
Tytie Val. RraliE yeHtls ldme Acglbetelr andl asﬂc&ﬂed35s1%scrlbed in

%%m%%oﬁ‘y%ﬁ%l 150548brPhk T e FREem SmRES R ponistis
€T G y1888) A YicArguAsIY Psbomilage g GaboxesOﬂo Hﬂa?ﬁla@l,u 2nd ed.

&5 SorribboriErI8s REP A AT QLA var

Val Asp Leu Phe u Ay Tyr Leu 195 200 205 Gu Pro
Al acAb 222302215 mreddibinm 62dmeR12s BNACF2E3a b Heald et al.

ccu eryt hr opol s <220> <221> CDS 22>
R&F@gﬁj 9550055 Faty BRTGEL Oéa”tr aacdeacZ*a T. Bull,
a@oyag Jalaxzs:gcbogga cbgoghemctagrgrS Madi SeaxMad)miFhroH &deep-sea

@?PtﬂfeThEn -@Hboq usff?g% AIR%O@O%O@C%SAI 351%%71&35 19;n%%n1e van
gcg ccy gtcetec gajt o g tgg gcc Cgc ¢gca
gtecgaenggekos OAl d@'-olgﬁa)l w wspdAlf@rAICall'niplega glepdococcei.
Phee Ar Abikal iASPs Y1 &RerBed0wdtd 898 i d?ﬁtf&:dé‘é:/ 1. 2.4 mg
gac %& tac %@ Agaa@g%a tg aag aaa ace ttc 144 Lys

Iyal &P B ¢ G R pceygaﬁg}éng cobalt-
Tcmépah@eﬁ’é éﬁz&ﬁxe@ag&giﬂgam id CoAgFes0gd aUQ,00¢ @G used for
gs?tgrgfgstct:gngaln % el%%ng—%%ple%%ient enzymes.

The samples removed from the culture were diluted with
potassium phosphate buffer used for the culturing (6 ml of a
200 g/1 KyHPO, solution/l and 4 ml of a 157.5 g/l KHyPO,
solution/l) such that the measurement range was between 0.05
and 0.3. The buffer served as the reference. Measurements

were made at 600 nm.
PCR

For amplifying DNA fragments £from rhodococci, the following
components were pipetted in per 50 pl assay:

100 ng of chromosomal DNA

1 pl of ANTP mix (in each case 10 mM)
5 pl of buffer

2 ul of DMSO

0.5 ul of herculase (2.5 U)

H;0 to 50 pl
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Gu Gu Asp Phe Ser Pro Arg Arg Gy Ala GQu Leu Val
Ala Arg Ala 50 5 5 60tgg ace gac ccc gag ttc egg cag

wobtgosmbds7et ¢ ace gac ggt ace gcc 240 Trp Thr ABpTRP005/001688

Gu Phe Arg G n Leu Leu LewsThr Asp Gy Thr Ala 65 70
75 80 gcg gtt gcc cag tac gga tac ctg ggc ccc cag ggc
gag tac ate gtg 2 88 Ala Val Ala Gn Tyr Ay Tyr Leu
Gy Pro An Gy Gu Tyr lie Val 85 9 0 95 gca gtc gaa
gac ace ccg ace etc aag aac gtg ate gtg tgc teg ctg 33
6. Ala_ Val Qu Asp Thr Pro Thr Leu Lys Ain Val |ie Val
WRI@P&W%O‘@&% WP@FaF‘@&dtﬁé &0 19¥§ *t gg ccc
att etc ggc ctg ccc cct ace tgg tac 3 84 Cys Ser Cys
Thr Ala Tr lie Leu Av Leu Pro Pro Thr Trp Tyr
215 15’0“??25%@ agt ttc gaa tac cgt gcg cga gtg gtcj
BQt gay comc efff@ag gtt 432 Lys Ser Phe Qu Tyr Arg
a Arg \éaéc\ggd cArg Gu Pro Arg Lys Val 130 135 140
ét'c tec gag atg gga ace gag ate gcg tccj gac gtc gag
Bte cdc Wit 480" Leu Ser Gu Met Gy Thr Gu lie Ala
ser; AspiValn L@ lie Arg Val 145 150 155 160 tac gac
ace ace gcc gaa act cgc tac atcj gtt etc ccg caa cgt
Bec 52 CTyr Asp Thr Thr Ala Gu Thr Arg Tyr Met Val
Leu Pro G n Arg Pro 165 170 175 gca ggc ace gaa ggc

L8.R0°0. 220 SR, OB BR 0L EigEE i Samennios

t/emp'élnatlfkfb I85(AP0isagapaclagedcfgont (Ehggme@ﬁ:o.ngc Zemperature

P &Y Rarard el B4R P bl ¥ o)

:izss cphgsl gted] fxopp7the 1 2snpRi < 38hRhegpeodcusbe amplified
g’:ﬁtﬂy opolirs O@Qﬂ@%%@&ﬁem Mahutly .lie Asp His Thr
hr Q'u. Asn Ala Al a o AAla @dn 1510 15 Ala Pro Val
Ser Asp Arg Ala Trp Ala Leu. Phe Arg Ala Leu Asp Gy
B g2 3 Yy lwisciGyedteni daloRr endgpey Tyr Val GQu Ay
Trp Lys Lys Thr Phe 35 40 45 Gu Gu Asp Phe Ser Pro
Arg Arg Gy Ala Gu Leu Val Ala Arg Ala 50 55 60Trp
The MBP Po 6@ crhel drgrovhdeduwien bel Thr raspréoygion enzyme

éﬁa /é'r?e %ﬁ&t@qé&%@fy@k éba Gll@ Ebs&h@h E%gﬁt%gu required,

mﬁuﬁﬁtqﬁ‘r @tTr#%‘i_féu ‘E%OIA%OW%@ PINé Vﬁl E?@S*S@fj bedgng 10 U of
dAevHR5 MR Gyscfedt s gbridbaisr prBmoll.betber .6 Yours.

Leu Pro Pro Thr Trp Tyr 115 120 125 Lys Ser Phe Gu

Tyr Arg Ala Arg Val Val Arg Gu Pro Arg Lys Val 130
T8katdthd eu tSeralGtal Mp¢ GhysPhat&e |ie Ala Ser Asp

Val Gu He Arg Val

In order to prevent vectors which have been cut with only
one restriction endonuclease from religating with
themselves, the protruding phosphate radical at the 5’ end
is removed with alkaline phosphatase. Circular DNA can only
be reformed by inserting a DNA fragment.

The vector which has been cut with a restriction
endonuclease is incubated at 65°C for 15 min in order to
stop the restriction endonuclease. The dephosphorylation
buffer is then added and the mixture is incubated, at 37°C
for 10 min, with 1 U of shrimp alkaline phosphatase. The
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145 150 155 160 Tyr Asp Thr Thr Ala GQu Thr Arg Tyr
Met Val Leu Pro A n Arg Pro 165 170 175 Ala Gy Thr

wah200s5@oys7Trp Ser Gn GQu Gn Leu G n Au H e VaCT/ERR005/001688

180 185 190 Lys Asp Cys LewsH e Ay Val Ala Val Pro
G@n Val Pro Thr Val 195 200 205 <210> 7 <211> 639

<212> DNA <213> Rhodococcus erythropolis <220> <221>
CDS <222> (1) ..(639) <223> <400> 7 atg gat gga gta

C@IQ £ Cit 0&8&p89atEHL 6@9 08¢ tLGr886u888191C
2 il B Asp Leu Al a c;§ Val Glﬁu Phe Séﬁjy@hng the

‘{/%C%%/ PNE §5 g5 c@&eé%tr%@liﬁ%l%ac gcc gac ate ggc
ccc ace ttc cac gcc gag tgg 96 Pro His Thr Val Asn Al a

e dy.Pro_Th h HlsAIaGIuTrpZOZSBOgaa
?%Ee%bngcélgéc'%g@@g 3t tc gec ggt gtc gec gaa
etc ggg 144 Gu H's Leu Pro Tyr Ser Leu Met Phe Al a

C%é(ciyc?{ éln‘cc’i qllrbéfiy griésﬁlsdé%i 4§oagcﬂhtet C aggeﬁcn%%rg %ﬁca ratio of

cga tac gtc gtc gag egg‘;L atg gaa cca
Fe‘he3 Seﬂ“hvalvqalstpn@ asv:hem gaFyr %IaS/aPOSEQbAﬁg Met20 pl) . The

%i’kﬁﬁﬁe5q95511§9u]§8€eeacox/té?ﬁ‘}115§1'9: aég QQS@’(PCQnt q_cigta%olon buffer
gag_agg tac gtc ate Arg His Tyr
™A PE FHF P;V?S@PGGAP& %yrU \%ﬁ %Q@SGy val = 65 70 75
80 gcg aca ctg atg gtc gaa aag gga ate ctg acg cag gat
g@ﬂaetf %I%a 2 88 Ala Thr Leu Met Val Gu Lys Ay lie

p GQu Leu Gu 85 90 95 age ctt gca ggg
gga ccg ttc cca ctg teg egg ccc age gaa tec gaa 33 6

P ro.S
N okt B v e
debriaeee aerdt EBeguaodte ige mixesh é@%tedlyy Ai@w:r%g up into
iéllgef 8 %{%Eeg Wrlhy Bira Jhﬁlfhﬁn@h]éaichgnﬂo%h @de A heat-shock
gc cg ac _gag tac c¢g g
L'(e%ttlscg%‘[" ? g %M@‘%‘%‘é ERFg Wals e%r t%% mixture is .
Tyic\ad t 880 cﬁylldles foe Ar gfMet-hero Z\ImﬂSO IIZB}S-Q]GKD pl of soc
tac.t a c o
(0l 595 MMEHTaAL0 902 FEECRLE YS! ERusACh: 20 fox
SEr s Avigiirar Irehmm usla§/1sell45 ’1115@ 1I515X11‘6©et g@c@bsequently

tﬂia@é& g8¢ 468 2heuBlt LRAGVIH Q_ﬁ@-& /e P gecc ggce
gaa 52 8 Trp Pro Phe Pro Asp Ala'lie Gy Hs Gy Arg

Asn Asp Ala Gy Gu 165 170 175 gaa ccg acg tac cac
Hgpoagsihg e g:a:i:fg@:gegaanmcgituec geiragesSI6 (Ghble 1) in a

Pro Thr Tyr Hisr 1%¥1 %AIaAIaGIuGIuLeuPh.e
§3PErCIss FERTTE0 0N Sv°

The following protocol was used for the expression: 50 ml of
LBampioo Medium containing 2 mM Fe citrate were inoculated to
a concentration of 1% with an overnight culture. After an
ODggg ©f approx. 0.5 had been reached, expression of the
nitrile hydratases in the different E. coli strains was
induced with 1 mM IPTG (isopropylthiogalactoside). The cells
were harvested approx. 24 hours after induction. The nitrile
hydratases were expressed constitutively in strain DH50
since this strain does not overexpress the lac repressor. As
a result, the step of inducing with IPTG is dispensed with
in the case of this strain.
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gac ace gac ggc ggc age gtc gta gtc gac ctt ttc gag

gcjt tac etc 624 Asp Thr Asp Ay Ay Ser Val Val Val
woposkwos7Phe G u Gy Tyr Leu 195 200 205 gag CeCTEP05/001688

gcc tga 639 Gu Pro Ala Al #7210 <210> 8 <211> 212

<212> PRT <213> Rhodococcus erythropolis <400> 8 Mt

Asp Ay Val Hs Asp Leu Ala Jy Val Gn Gy Phe Qy

Lys Val 1 5 10 15 Pro His Thr Val Asn Ala Asp lie Gy

@ iThrePhe sHhg PeazbhicTip?2 @LBudbt@ueH s Leu Pro

Tyr Ser Leu Met Phe Ala Gy Val Ala Gu Leu Ay 35 40

45 Ala Phe Ser Val Asp Gu Val kxrg Tyr Val Val Qu

Arrge Ma'lo’dEaMEPf@nﬁ@tSSnGQfaAr g:a]ﬂirste'@/rou\tbtomhi IhrmPrecale using

TVr _Tyr I al ~85 70
THEeu I(\?eolb g g ml\_@LS R é/|_ Ogﬁﬁqr Ggﬁ %glﬁl(?e potassium
rdw s@ha t85 m@fgﬁrsérlolge@mﬂl aprY/ & yTheo lpﬂélhﬁrtr@ﬂ_etpok place

g~ Pr. er u 0) Pr.
T, Hechmdl e Gl A.0x Kok Figprox. 5 m

PERZORIFTIS valSHRY &l WETS ASFUENE Ty?V%Y | Eﬁ?urjoO @Uyn over a
e?m,ld@ #F e Metnd¥o A Bodd0 18k 1tndye @ysudegdwdsy 100 pl and

Val Th-X lie Ser Jhr T 45
155 1S B ¢ BRP PR oDX PRI L0 iy off S yphosphoric
At dAsn Asp Ala Ay Qu 165 170 175 G u Pro Thr Tyr
Hs Val Lys Ph.e Ala Ala Qu G u Leu Phe Ay Ser 180
185 190 Asp Thr Asp Ay Ay Ser Val Va.l1l Val Asp Leu
Fhe Gongnytagptipag 1965 Pengopasrdle mud AbgnApaigdey were then

ekt el 5y 624a1813F BMAC213> Rhodococcus
erythropol1; <220> <221> CDS <222> (1)..(624)<223>

<400> 9 atg tea gta acg ate gac cac aca acg gag aac

G0 1968 CERPI08C pRgnéhecheic Serpélsilhr dne ApiH colum (with
Thr Q.u n Ala Ala Pro Ala Gn 1 5 10 15 gcg ccg gtc

tgﬂ%?cgj)élél g gcg tgg gcc ctg ttc cgec gca etc gac ggt 96
AladbiRreo pPlalscSer 1ASpMARGERIOA Tipl Al.a8)Leu Phe Arg Al a

I‘E“all'c')vﬁsr%t% Y1 ml/min

Wavelength: 202 nm
Injection volume: 20 ul
Duration of HPLC run: 12-15 min

The activity was calculated by calculating a umol turnover
after one minute, which corresponds to one U (unit).
Specific activities are given in U per g of DBM or mg of

protein.

Expressing the R. erythropolis 870-AN019 nitrile hydratase

in a two-vector expression system

The constructs containing T7 promoters were expressed 1in
accordance with the following protocol:

50 ml of LBampioo Mmedium containing 2 mM Fe citrate and in
each case 50 ug of kanamycin and ampicillin/ml were
inoculated to a concentration of 1% with an overnight
culture. After an ODgwo Of approx. 0.5 had been reached,

expression of the nitrile hydratases was induced with 1 mM
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20 25 30 aag gga ttg gta ccc gac ggt tac gtc gag gga
tgg aag aag ace ttc L44 Lys Ay Leu Val Pro Asp Gy

wownosy@ds7E u Gy Trp Lys Lys Thr Phe 35 40 45 gau/ERa@s5/001688

gac ttc agt cca agg cgc ggasgcg gaa ttg gtc gcg egg

gcg L 92 Gu Gu Asp Phe Ser Pro Arg Arg Ay Ala Gu
Leu Val Ala Arg Ala 50 55 60 tgg ace gac ccc gag ttc
egg cag ttg ctt etc ace gac ggt ace gcc 2 4 0 Trp Thr

ﬁl‘@@GgrSQ$§) 1@&(}@5&&@&)&—%j—eu ‘I‘_Hhr tﬁ‘éfll@{ YwdbE harvested
a at ctg ggc

EPPTeEy %ﬂ%}g a‘% g gi’léuﬁé § ﬂl %Ic ‘Ala Gn Tyr

Ay Tyr Leu Gly Pro Gln Ay Gu Tyr lie Val 85 90 95
ca_gtc.ga ace

Rgo-Peg iy 85 oo aovaros | ML AR RR M febattyein @ owo-
Aea tval eree&Etlc@yssﬁeteMeu 100 105 110 tgt - tea tgc

ace gcg tgg ccc att etc ggc ctg ccc cct ace tgg tac 38

4 Cys Ser Cys Thr Ala Trp Pro He Leu Gy Leu Pro Pro
The Tepnay¥rucis 19ontainiag J§f MERREiac wege gegpressed in

Gge og'iigmgzteg m%gih g@ige CE£81 @9&1%@9 pgbﬁ:oﬂ:%a Lys- Ser Ph e

AJu g val Vval Ar u Pro Lys_ V
§§Om1353f14135€¢p€00t Sy aF@nﬁégnéE’@ goag'5 a{@g gegle e@nd in each
ga@egtsco g@goa_t G{éﬁ:wnjgct:j:n4§ﬁdLamp$elilGlm/hﬁt wdne Mhitoculated to
Ala ser.Asp Vel hyiH & Acg val 445 45D 108~ p
fGCFcfrhccerb Ca’%%g ace ¢ aa act cgc atg grrtéte: er an
ODgooc aaf c@preex 52 B STy hafs podémn 'ﬁﬂadh@d,el exthresfrign of the

s MRt Val '-\%Hspro G A%Q-E50 165 14Q1175 gca;9gg IPTG

ace gaa ggc tgg age cag, gaa cag ctt caa gag ate gtc
4é80pT OpY, téu@q,a crefice y ?ﬁp @7 )G atigpo s Wege@lso added
Eon Ghel HeaiVah. Thhel88e188 LA -aadagaesied g%g%@tﬁﬁ. 24 hours

ca.gtc ccg,cag gtc ccc ace gtc tga ys
%%5%&%%%1% yzgl‘g Ala Val Pro Gn Val Pro Thr
Val 195 200 205 <210> 10 <211> 207 <212> PRT<213>

lis <400> 10 Met Ser Val Thr lie

ﬁsg%%%%gﬁﬁg %%i{%%@gsn Ala Ala Pro Ala Gn 1 5 10 15
Ala Pro Val Ser Asp Arg Ala Trp Ala Leu Pine Arg Al a
lfﬁ\é Aﬁrao@ran%%%%a%%fys ey H@%e¥ﬁhn€ %AéEtngti;yrusz.ng the

Ly Trp Lys s Thr Phe 3 Gu du
PRECSOTARS. Atg AFGCEEPTANE A, 1o Fa) SAVIRBALE B 0-AN010

23teQ1H myﬁ'ﬁ‘a’é‘é@egr anGm. PbelAr gobkn dletcd esnlausilarll scale.
p Y a 65,70 75 80 Ala.Vval Ala .dn_Tyr .d
R B BrBREASR ) G tA oo 8al oo g5 T FPPeRdoTE
Yab Gtu 2‘&50@ ThanPod Bfr Leu ways wsedVsh [the Vwlot@ensformation
8% th8%. 500 pl of a 4% solution of acrylonitrile in 10 mM
potassium phosphate buffer, pH 7.5, and also the buffer, are
preincubated at 20°C. The reaction is started by adding the
cells. The sum of the buffer volume and the cell volume is
500 pl. Immediately after the whole has been mixed, 100 ul
are removed and pipetted into 1.5 pl of initially introduced
concentrated HCl. After mixing, the sample is centrifuged
down at 13 000 rpm for 2 min in an Eppendorf centrifuge and
70 ul of the supernatant are stored at -20°C for HPLC
analysis. Samples were removed every 5 - 10 min over a

period of at most 2 hours.
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100 105 110 Cys Ser Cys Thr Ala Trp Pro lie Leu Gy
Leu Pro Pro Thr Trp Tyr 115 120 125 Lys Ser Phe Gu

woenosAwgs7Al a Arg Val Val Airg Gu Pro Arg Lys Yeai/EP3@5/001688

135 140 Leu Ser GQu Met A y9Thr GAu lie Ala Ser Asp

Val GQu lie Arg Val 145 150 155 160 Tyr Asp Thr Thr

Ala Gu Thr Arg Tyr Met Vsil Leu Pro Gn Arg Pro 165

170 175 Ala Ay Thr Gu Gy Trp Ser An Gu An Leu

@hh 1G9l &c¥allobi A80e 185c#§DahydeAspdCpsrivau.d jseid

Gy VvVal Ala Val Pro GL n Val Pro Thr Val 195 200 205

<210> 11 <211> 639 <212> DNA<213> Rhodococcus .
gkyihar ophki SHERROmeRROE CBBieR22bs( 1describgd) kePgw, it is
<400> a : g a g- : an
Bee% bL alg 92,1003, 042635 HahoELl oAEE 007 0 AekyeaRide and

C ggC aaa gtc \Sp GI%/l Val Hi s p Leu

AlcayGiy \acid andl - Phelegsrmiyie Vahe1 ®RCy e kR st these
G.caaC. gcc gac ate ggc ccc ace ttc cac gcc gag

%313)5%%6 Pro Hs Thr Val Asn Ala Asp lie Gy Pare- Thr

Phe HHs Ala Gu Trp 2 0 2 5 3 0 gaa cac ctg ccg tac

ﬁ?ﬁxﬁ&ﬂ gﬁué_lw_:tgli ge e Iggcﬂi/gt—aggwmtga@ret@l@g%l I144 A u

i s Leu Pro Tyr, Ser t 3 A ; : 2

lll’f&?léey OISRy '§g°c ﬁﬁbé dge 1&?" c%gcaéct%éjg%ﬁgb ggbt alcgf\lzéJ

gflety gtac-egad eggnlatrgigaa cca 192 Ala Phe Ser Val Asp

@guve\{%lnq%r& Bg, Vgl vVal Gu Arg Mt Qu Pro 5 0 55 60
C cac tac atg atgrjace ccg tac tac gag agg tac gtc

g afel gt Py ¢ HS Tyr Met Met Thr Pro Tyr Tyr
@Rl N Gl rdd & GhymYal, 885 @tk Etgag ReRA why
atg gtc gaa aag gga ate cfcig acg cag gaa gaa etc gaa
288 Ala Thr Leu Met Val Gu Lys Ay lie Leu Thr @n

Gne Qe Leurd wa85 20 Oblagedchly gusl gutriggacceg Ml turnover

cca ctg t e cca age t S L :
GoF y B0 PR Lolnih APS BT Ea e o e g u D (i)
9di05id 18cygyityescoayrgcaiver gie HJapeicgdadd @ or mg of
ttIcO%ﬂ,lgtc ggt cag cga 3 84 Ay Arg Pro Ala Pro Val

&0 THF Thr Thxr Phe Glu Val Gy Gn Arg 115 120 125

gta cgc gtg cgc gac gag tac gtt ccg ggj-g cat att cga

atg cct gcg 432 Val Arg Val Arg Asp Gu Tyr Val Pro

GL.y Hs lie Arg Met Pro Ala 130 135 140 tac tgc cgc

gga cga gtg gga ace ate tc=t cat egg act ace gag aag

480 Tyr Cys Arg Gy Arg Val Ay Thr lie Sesr H's Arg

Thr Thr GQu Lys 145 150 155 160



tgg cca ttt ccc gac gca ate ggc cac gg~g cgc aac gac
gcc ggc gaa 52 8 Trp Pro Phe Pro Asp Ala He Ay Hs G
wO 2005p9fm Asp Ala Gy Qu 165 17 0 175 gaa CCBCREP2G08001688
cac gtg aag ttc gac gcc gagogaa ttg ttc ggt age 576
Gu Pro Thr Tyr H's Val Lys Phe Asp AI a Gu Gu Leu
Phe Ay Ser 180 Rl’%%%g"%y . age gtc
gta gtc gac ctt tte ES amT@treR % p Thr Asp
Gy Gy Ser Vval Vval Val ;p Leu Phe Gu Gy Tyr Leu
195 200 205gag cct gcg dJ&E HJENEFEFRY u Pro Ala Ala 210
: <210> 12 <211> 212 <212> PRT <213> Rhodococcus
DeguserAG hr opol i.s..<400>.12 Met Asp Gy -Val His Asp Leu Al a

ijecg{a{mé@l)tegﬁlngqogy Phe Gy Lys Val 1 5 10 15 Pro His Thr
Val~ASn Ara~Asp TTe€ @y Pro Thr Phe Hs Ala Gu

‘Rodenbmhar@hessgefi s Leu Pro. Tyr Ser LeGobbton %ﬁéﬁ%ﬁﬁoﬁw@é‘rmpom
63457 Bhidu®difghigu Gy 35 40 45 Al a Phe [JEFA bot %’ﬂu Y AVBHORITY
TR Ty Val Val "G U Arg Met Gu Pro 50 bb 60 ArG Hi
—— Tyr—Net—Net--Fhr—-Pro~Tyr Tyr A u Arg Tyr Val H e Gly
Mal...65..70..75..80-.Al.a--Thr Leu Met Val Qu Lys Ay He
Leu Thr @dn GQu Qu Leu Au 85 90 95 Ser Leu Ala Ay
‘dy Pro Phe Pro Leu Ser Arg Pro Ser u Ser du 100
106 HO Gy Arg Pro Ala Pro Val @G u Thr Thr Thr Phe

; pentecarah Yo il %g Gn Arg 115 120 125 Val Arg Val- Arg Asp
L DENTIFICATION OF FRMICRPORSASY Gy His He Arg Met Pro Ala 130 135

: ~ 140 TyT Oys ATg Gy ATg valJdy Inr H e Ser HS Arg
Identification refetehdd givéﬁhfme&PUsrioyS 145 150 155 ]&stxg;lrnﬂub.? QIQntPIB@ Pro ASp
ENG-AMogz3H e Gy Hs Gy Arg Asn A@ERNTQNG%FP@T&RH‘BSHW= :

175 du Pro Thr Tyr H's Val Lysﬁ{;jI AIa Gu Qu
[ — wt—er-l:r-;~~19l<*re' ~Ghy—-Ser—186- 185 —190 ﬂ—-@ y»~G'y~~Ser Val

L A06L 200 292060 -1 1

Val Val I‘\D—p |_cu 1'Irt: \J u \J y Iyl I_Cu LIV U0 09O o

. L SCIENTIFIC@E@EADMAWO&P@IC@EKM@@W@DWQ&I@NG12 <212>- DNA <213>
<222% (1\

(612) <223>

“The m‘icroorganjsr.n identified under 1. above was accompanied by:

( Xj a scientific description

( X) B proposed taxonomic desngnatlon o

. (Mark w1t11 a cross where apphcablc)

I RECEIPT AND ACCEPTANCE

This International Deposxtary ‘Authority accepts the microorganism identified und:r L above, which was rccclvcd byiton 2002 10-22
(Date of the original deposit)’. . e —

IV. RECEIPT OF REQIIEST FOR CONVERSION

Thc rmcroorgafusm lder.mﬁed under I aBovc was received by this International Depositary Authority on ‘ ' (date of original deposit)

and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on . (date of receipt of request
for convcrsmn) . . , .

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name:  DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
C MIKROORGANISMEN UND ZELLKULTUREN GmbH International Dcposﬁary Authority or of authorized. ofﬁcxal(s)

Address: - Mascheroder Weg 1b . . .
D 38124 Braunschweig - V 4/

Date: 2002-1025

! Where Rule 6.4 (d)-applies, such date is the date on which the status of international depositary authority was acquired.




<400> 13 gtg age gag cac gtc aat aag tac acg gag tac
gag gca cgt ace aag 48 Val Ser Gu H's Val Asn Lys Tyr
wohoos@os7Tyr Gu Ala Arg Thr Lys 1 5 10 15 gcarar&rg@a/001688
act ttg ctg tac gag cga ggogletc ate acg ccc gee gcg 96
Ala lie Gu Thr Leu Leu Tyr Qu Arg Gy Leu lie Thr
- Pro Ala Ala 20 T. DltlALtegtactac
gag aac gag at e%&ﬁﬁ%ﬁ%&mﬁ p Arg Val
Val Ser Tyr Tyr GQu Asn Qu lie Gy Pro Met Gy 35 40
" 45 ggt gee aag gtc gtg gorgrasgNaEéerM gg gtg gac cct gag
tac cgc aag 192 Ay Ala Lys Val Val Ala Lys Ser Trp
Degiv@lAGAsp Pro G u Tyr Arg Lys 50 55 60 tgg etc gaa gag
. C gcg atg gcg tea ttg ggc tat gee 240
?mm%ra%g%g}%o%%gd u Asp Ala Thr Ala Ala Met Ala Ser Leu
. RodefihagheTGhaugdend 65 70 75 80 ggt gag c gca cac .caa att -
6345&1@913,19%1@;1@ ttc aac gac tec caa a?ga*’%ﬁi’@ﬁﬁs?‘i‘“ﬁbym
Hs Gn lie Ser Ala Val Agﬁtwﬁsrtppﬁ RYTMJTHC&E'Y‘
90 95 cat cac gtg gtg gtg tgc act TG THCTETENE tat
ccg tgg ccg gtg 336 H's H's Val Val VaI ,C,ys Thr Leu
Cys Ser Cys Tyr Pro Trp Pro Val 100 105 110 ctt ggt
etc ccg ccc gcc tgg tac aag age atg gag tac egg tec

L pEpostor 92 384 Leu Ay Leu Pro Pro Al a T S Ser VBT
Gu Tyr Arg Ser Arg 115 120 J%%“é, g %OFQT@M%Q?RWM

AW/ N |

L,gtsa a gty ettt aay ,ég(, gat—ftcgyt—ttc—gac—432—Vvat
.- Asp - Pro--Ar-g--G:y--Val lleu .
Ao i Hate *~-‘°i%?891¥3§5-~- 140-at-e-ecc g¢at %ﬁ” &) A %ng‘%“%@%om:
‘%g{‘ba‘th haset age- age-t-ec~gaa dte 48®maM asfmo Asp G'u
e Arg-Val~Frp-Asp $er Set Sl Gl [ 1145 7150
-155--160-cgc - t-ac-ate-gt-c-ate ¢cg gaa edgg ccg gcc ggc -
-ace- gac -ggt ‘tgg-tec528 Arg Tyr .lie Vahod.gfyo G u
=Arg.Pro-Ala. Gy The Asp.Ey Trpn Ser 165 170 175 gag

Name;

L0,

m.viapmry §@6MERE Ctg gcg aag ctg gtg agt egg gac teg atg ate
- ggt gtc 57 6 Qu Asp Gu Leu Ala Lys Leu Val Ser Arg

Asp Ser Met lie Gy Val 180 185 190 agt aat gcg etc
The viability of BiGiro@R:Gm SiaGfieiiar TgbYwated gt a Jogal1®B1P Ser Asn Ala Leu
On that date, o pify i8R Gl u Val H e Val "195°2007<210> 14 <211> 203
<212> PRT <213> Rhodococcus erythropolis <400> 14 Val
v G u H's Val Asn Lys Tyr Thr Gu Tyr Gu Ala Arg

()sn;ﬁagch,gms 1510 15 Alalie Gu Thr Leu Leu Tyr Gu Arg
- Gy leu He Thr Pro Ala Ala 20 .25 30 .Val Asp Arg Val

v. commoM@kmﬁ%cﬂ%&vﬁhrﬁﬁb'rﬂSBEEQthFMDG y Pro Met Gy 735 40 |
45 Gy Ala Lys Val Val Ala Lys Ser Trp Val Asp Pro Gu

Tyr Arg Lys

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: 'DSMZ-DEUTSCHE SAMMLUNG VON Slgnature(s) of person(s) having the power to represent the
MIKROORGANISMEN UND ZELLF(ULTU'REN GmbH International Depositary Authonty or of authorized ofﬁmal(s) :

Address:  Mascheroder Weg 1b C .
D-38124 Braunschweig V é(/ . ;

Date: 2002-10-25

! . Indicate the date of original deposit or, wherc anew deposit or a transfer has been made, the most recent relevant date (datc of the new dcposu or date -
of the transfer).

2 In the cases referred to in Rule 10.2(a) (ii) and (iii), refer to the most recent viability test.

Mark with a cross the applicable box.

4 Fill in if the information has been requested and if the results of the test were ncgatwe

Form DSMZ-BP/9 (sole page) 12/2001

w



50 55 60 Trp Leu GQu GQu Asp Ala Thr Ala Ala Met Ala
Ser Leu Ay Tyr Ala 65 70 75 80 Ay Gu Gn Ala H's
wol2n0skoes7der Ala Val Phe Asn Asp Ser G n Thr 8PCP®EPI®5/001688
H's- H s Val Val Val Cys Thr3z2Leu Cys Ser Cys Tyr Pro
" Trp Pro Val 100 105 H O Leu Gly Leu Pro Pro Ala Trp
Tyr Lys Ser Met 120 125 Val
Val Ala Asp Pr cma;% rr&gm%fo Témlcw @‘gﬁsﬁsp Phe Ay
Phe Asp 130 135 146™H R"B?Eéo‘ﬂéﬁ Gu Val Arg
“Val Trp Asp Ser Ser Semﬁqmdmﬁ:bﬂ@ 150 155 160 Arg Tyr
lie Val lie Pro Qu Arg Pro Ala Ay Thr Asp Gy Trp
,Degussa§%r 165 170 175 Qu Asp Gu Leu Ala Lys Leu Val Ser
"""""""""""""""" Arg -ASpTSer—vet-tier@y Val 180 185 190 Ser Asn Al a
- Project Housg BighchmolegyGin. Glu-Val lie Val 195 200 <210> 15 <211>
Rodenba@gpcﬁgsggea DNA <213> Rhodococcueery tiNTrpeE bsaNnoR 2OiRL DEPOSIT
R S s> (1) (690) <2 RN AL a0
aﬂ?“c QRIE ocaca-gge- ggc atg aceide tadoyeaitmey gt c 48
Met. Asp. Gy lie Hs Asp Thr Ay Ay Met Thr Ay Tyr
Ay Pro val 1 5 10 15 ccc tat cag aag gac gag ccc ttc
: ttc cac tac gag tgg gag ggt egg 96 Pro Tyr G n Lys Asp
e G-y--Pr-o-Phe--Phe--Hi-s- Tyr Qu Trp Qu Gy Arg 20 25 30

ace Clg T€g att Cclg ace 1gg arg car _erc aag ggc ary
1. DENTIFICh 86N dF @ MigkgorlAdisM hr Leu Ser |ie Leu Thr Trp Met Hi's.

Leu.-lys GI..y_NEI_SeJ:__ILp_ILp_BS_AO_AS_gar aag-teg eqq

ttcttce teg. at haC gaa aac tac gtc 192
"Ygl%‘%lﬂg g.atg ggg 0: g

“°““ﬁ°““°“ﬁ§‘5‘°°w§ ‘Phe Phe Arg (3 AfreRinoVElSEbdsAs i@ty
871-ASQ4 2l'g.tr Val--50--55.-60--aac-gag| att.’ cgc aac teg tac tac

ace cac tgg.ctg agt .gcg gca pad HEM ASIESG U lie Arg
Asn Ser Tyr Tyr Thr His Trp leu Ser Ala Ala Gu 65 70"

t t —
n scml Bel e o e AR BR) T M & Asp Lys Lig

I|e Thr Glu GJu Gu Arg Lys H's 85 90. 95 cgt gtg cag
The microorg@iRkG AR wel 1IGh GG SFbniQGY tAC acg gac agg aac ccg teg 33
"~ 6 Arg Val An GQu lie Leu Gu Ay Arg Tyr Thr Asp Arg
- AN . Bt 88Lpick00 105 110 egg aag ttc gat ccg gcc gag
a;)ea@a@daa@mg&gmm@ gaa egg ctt cac 384 Arg Lys Phe

(Mark with a E5 Rl %ﬂﬁlz,a GQulie Gu Lys Ala lie Gu Arg Leu H's
- 7115 12 1§5gag ccc cac tec eta gca ctt cca gga gcg gag
.cCcg agt ttc tec etc 432 . : L

o RECEIPT AND ACCEPTANCE

This Intcmahonal Deposxtary Autherity accepts the microoyganism identified under L above, which was received by iton 200 2-10-25
(Dalc of the ongmal deposit)'.

IV. RECEIPT OF REQUEST FOR CONVERSION

The mxcroorgamsfn identified under I above was received by this Intemnational Depositary Authorityon’® . " {date of original dep;Jsit)‘

and a request to convert the ongmal deposxt toa dcp051t under the Budapest Treaty was recewcd byit on . .. (date of receipt of request
for conversion). . .

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON ) ngnaturc(s) of pcrson(s) having the power to represent the . .
- MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authonzcd official(s):

Address: . Mascheroder Weg 1b

D-38124 Braunschweig . V a/ 4

Date: 2002-10- 28 '

! Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired.
Form DSMZ-BP/4 (sole page) 12/2001




Gu Pro Hs Ser Leu Ala Leu Pro Ay Ala Gu Pro Ser

Phe Ser Leu 130 135 140 ggt gac aag gtc aaa gtg aag
weaabosags7aac ccg ctg gga cac aca egg 480 Gy APPTIEP2005/001688

Val Lys Val Lys Asn Met Asm3Pro Leu Gy Hs Thr Arg

145 150 155 160 tgc ccg aaa tat gtg egg aac aag ate

ggg gaa ate gtCBameBStH«EAma)@-rfﬁza&E soNRLO Lys Tyr Val

Arg Asn Lys | &% N srbioRPERs T A %%MSHI)/S 165 170

175 ggc tgc cag ate tat ccc gag age age tec gcc ggc

etc ggc gac gat 576 GEnyrbMen:Skdkd 1€ Tyr Pro Gu Ser
Ser Ser Ala Jy Leu Ay Asp Asp 180 185 190 ccc cgc

. Degussa £§9 €L C tac acg gtc gcg ttt tec gcc cag gaa ctg tgg
. ggc 624 Pro Arg Pro Leu Tyr Thr Val Al a Phe Ser Al a
Project Heysp\Bigieghnplogy Trp Gy 195 200 205 gac gac gga aac ggg
‘Rodenbach@ThilRke 3t 2 g,g tLgc %;0 g/a} \e/taf tgg igda}z;gg E?Z Asp
‘ y Lys p Va ABTYS sMaedve®sp Leu
63457Ha@“3"?§%“3210 215 220 tac ctg atisfaereny gg@gAggAng
Leu lie Ser Ala 225 <210> 16 <@difizdat pionc@ thid pegPRT <213>
Rhodococcus erythropolis <400> 16 Met Asp Gy lie H's
Asp Thr Gy Gy Met Thr Gy Tyr Gy Pro Val. 1 5 10 15
Pro Tyr G n Lys Asp Gu Pro Phe Phe H's Tyr Qu Trp

Loecostioii S Leu Lys Gy Met Ser Trp 'ilmpmﬁﬁwda@xoﬁ&m;mday&e&a& :

Arg Phe Phe Arg Gl Ser Met Gy Aspn G u Asn Tvr_Val 50

BBx6OAASN Gl u lie -Arg Asn Ser Ty[dm';'}gr b G HL
- Sefeot Bhug BAkeandBlzy 65 70 75. 80 rg INFERNATENA P09 AaYAsﬁom
Address:* |pyrnhohe@Cllabs@e Thr Gl u- GLu .G u Arg Lys g—m 90 95Arg.
\bab7IGhan WQlrganel i € Leu Gu Gy Arg Tyr-Thr - AF-g-ASR: -
Pro_Ser. 100105 110 Arg_Lys Hhe P ﬁfﬂF’fe@mﬂW“@W lie
Gu. Llys Ala lie Gu Arg Leu His 115 120 125 Q'u Pro .
H's Ser Leu Ala Leu Pro Gy Al.a Gu Prd%%eio8he_ser .

1rp Leu

Name:

Teu 130 135 140 Gy Asp Lys val Lys var LyS AST Vet—
mvmm"ﬁ%rﬁmf!‘?”g Leu Gly Hi s Thr Arg 145 150 155 160 Cys Pro..

dia A\l Thy Car”
VAT rrrr AT

|_y'o |y| el ASH TyS e uy L

o 65 170 l]auner Sys, Pro Gu Ser Ser
&”&Qﬁ?&‘ﬂé"ﬁf‘“ e s 60 gbx' % td,&sp %@gfl{éé 190 Pro Arg Pro
‘Leu. Tyr Thr Val Ala Phe Ser Ala Gn Gu Leu Trp Gy

(x)’ 195 200 205 Asp Asp Gy Asn Gy Lys Asp Val Val Cys
Val Asp Leu Trp Gu Pro

( )3 0 longer viable

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN ["ERF‘ORMED4

V. INTERNATIONAL DEPOSITARY AUTHORITY

-Name: DSMZ- DEUTSCHE SAMMLUNG VON K Slgnatu:c(s) of person(s) having the power to represent thc
MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authonzed Dfﬁcxal(s)

Address:  Mascheroder Weg 1b . . T
: D-38124 Braunschweig V w :

Date: 2002-10-28

! Ir;d&cl:ate the date of original deposit or, where a new deposit or a transfer has been made, the most recent relevant date (date of the new deposxt or datc
of the transfer).

2 In the cases referred to in Rule 10. 2(a) (ii) and (iii), refer to the most recent viability test.

Mark with a cross the applicable box.

4. Fill in if the information has been requested and if the results of the test were negative.

Form DSMZ-BP/9 (sole page) 12/2001




210 215 220 Tyr Leu lie Ser Ala 225 <210> 17 <211> 22

<212> DNA <213> Artificial <220> <223> Prinmer <400> 17
woeomsgoet7aa gaaaaggtga ac 22 <210> 18 <211> 21P€2EP2005/001688

DNA <213> Artificial <220>3a223> Prinmer <400>

18gcat gccttc aaat cagcct g 21 <210> 19 <211> 24 <212>

DNA <213> Artlflcu%ggﬁ 9 it M%%gmmMK400> 19

agggtgaacc atatgtc agknméﬁ@?ﬁﬁwé@%@% RO T T> 22 <212>

DNA <213> Artificial <220> <223> Prinmer <400> 20

tgtcggat cc at cagacggt QoNERNAGDNADEORM] <211> 23 <212>

DNA <213> Artificial <220> <223> Prinmer <400> 21

P ;gm% noot|f|C|aI "<220> <223> Prinmer <400> 22
OISTHEY: 6y "a“a}* %tyggccgcag g 21 <210> 23 -

. RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Rodenbacher Chaussee 4 : issued pursuant to Rule 7.1 by the
. 63457 Hanau-Wol fgang ‘ INTERNATIONAL DEPOS].TAR.Y AUTHORITY

identified at the bottom of this page

L IDEN'IIFICATION OF THE MICROORGANISM

Identification reference givén by the DEPOSITOR: Accession number given by the
870-AN019 : INTERNATIONAL DEPDSII‘ARY AUTHORII‘Y

DSM 15258 -

1. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION )

‘The microorganism identified under I above was accompanied by:

( X ). a scientific description
( X) a proposed taxonomic designation

- (Mark w1th a cross where apphcable)

I RﬁCEIPT AND ACCEPTANCE

This International Dcp051tary Authority accepts the microorganism identified undcr I above, which was received by it on. 2002 10-22
(Date of the original deposit)'. ST T T e e -

v, RECEIPT OF ﬁEQUEST FOR CONVERSION

The microorganism idcritiﬂed u.ndcr 1 above was received by this International Depositary Authority on ' (date of original deposit) .

and a request to convcrt the ongmal deposit to a deposit under the Budapest Treaty was received byiton (date of receipt of request
for convcrsmn) . . . .

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON Signature(s) of person(s) having the power to represent the
o MIKROORGANISMEN UND ZELLKULTUREN GmbH International Dep051tary Authority or of authorized official(s):

Address: - Mascheroder Weg 1b . . .
D 38124 Braunschweig . V . -
’ ' ' - ,ﬁ

Date: 2002-10-25

! Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired.
Form DSMZ-BP/4 (sole page) 12/2001 ’



<211> 27 <212> DNA <213> Artificial <220> <223>
Pri mer <400> 23 cgcggat cca agaaggagat atacatg 27 <210>
W02065280057722 <212> DNA <213> Artificial <220> #223P2005/001688
Primer <400> 24 ccgcaacgtt Baaacggtct gg 22 <210> 25
<211> 27 <212> DNA <213> Artificial <220> <223> Pri ner
<400> 25 aggaakaeHu ol asRearoroRbaoRE <210> 26
<211> 30 <212> DNARZEIBRBOSEYGF PAIENTFRICERRD (0> <223> Pri ner
<400> 26 gtgtggatcc actcatacga tcacttcctg 30 <210> 27
<211> 31 <212> DNA <213mréwbhiidnuaciomt <220> <223> Pri ner
<400> 27 aggaat gagc atatggatgg tatccacgac a 31 <210>
Degu%ﬁ 211> 33 <212> DNA <213> Artificial <220> <223>
'mer <400> 28 at cgggatcc tttcacgcag agatcaggta egg 33
ProjegiFiqyse Biofechnqlesy 35 <212> DNA <213> Artificial <220>
' RodefiRRT ChfukJB A :
RS i VIABILITY STATEMENT
63457 ﬁanau.TWQlfgang“” o issued pursuant to Rule 10.2 by the

INTERNATIONAL DEPOSITARY AUTHORITY
identified at the bottom of this page

LDEPOSITOR , IL IDENTIRICATION OF THE MICROORGANIEM

Name: - Degussa AG e Accession number éiven bythe . '
Project House Blotechnology L *  INTERNATIONAL DEPOSITARY AUTHORITY:
Address: " . .
4 Rodenbacher Chaussee 4 . DSM 15358
63457 Hanau- Wolfgang O
S Date of the deposit or the transfer’:
2002-10-22
I VIABILITY STATEMENT ~
The v1ablllty of thc microorganist identified under T above wes tested on 2002-10-22 2,
On that date, the said mxcroorgamsm was o o
(x) viable
© () nolongerviable
v .'CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED*
V. NTERNATIONAL DEPOSITARY AUTHORITY
Name: 'DSMZ-DEUTSCHE SAMMLUNG VON ) Signature(s) of person(s) having the power to rcprcscnt the
’ MIKROORGANISMEN UND ZELLKULTUREN GmbH International Depositary Authority or of authorized official(s):

Address: = Mascheroder Weg 1b : ’ ) . .
" D-38124 Braunschweig . . ) V' é‘-/ ;

Date: 2002- 10 25

4 Indicate the date of original deposit or, where a new deposit or a transfer has been made, the most recent rclcvant date (date of the new dcp051t or date

of the transfer).
2 In the cases referred to in Rule 10 .2(a) (i) and (iii), refer to the most recent viability tcst
3 Mark with a cross the applicable box.
4 Fill in if the mformahon has been requested and if the results of the test were negative.

Form DSMZ-BP/9 (sole page) 12/2001 .



<400> 29 ctcaggatcc

<210> 30 <211> 26 <212> DNA <213> Artifici al
<400> 30 acaggagete tcagtcgatg arPgu®EP2:8/001688

WO 2BGr096577 mer

aaggagt gat cgtatgagtg aagac 35
<220>

<210> 31 <211> 315 <212> DN& <213> Rhodococcus

erythropolis <220> <221> CDS <222> (1)

.(315) <223>

<400> 31 atg agt gaa gac aca etc act gat egg etc ccg

gcg act ggg ace gee
Arg Leu Pro Ala Thr

48 Met Ser G u Asp Thr Leu Thr Asp
Gy Thr Ala 1 5 10 15 gca ccg ccc

0-1 FO @cga@waaAF gc gag ctt gta ttc ace gag cct Tgg gaa 96
Mélr% T, plAsn Gy Gu Leu Val Phe Thr Gu
Maém(ﬁcmt@mbxéio ( gca acg gca ttc ggg gtc gee ate

0-11  |PgesgpdE¢ite t eg gat cag [Ram-<AEE t EEad4nodles Thr Al a Phe
Gy Val Ala lie Al aVexsiSsr A GRuillys 09@2 .o )35 40

0-2 IntpFnatipnel Apriieptioallp- tt ¢ titc cga cag cgt etc att cac tec ate
get gag gee 192 Gu|Trp Gu Phe Phe Arg Gn Arg Leu

03 |Apliganigogaogp file fefereptey (@ @0 @% aarb0 55 60 aac ggt tgc gag
gca tac tac gag age tgg aca aag gcg etc gag gcc 240

1 TM&SﬂlchﬂoysrhéGSbéldMelaﬂéta Tyr Tyr G u Ser Trp Thr—Ltys—Ata

R RO Tl D0age ol olc oac 1eg 09g clg ate
ag atej|cgc gag cgc 288 Ser Val Val Asp

1-1 pﬁerGlyLeuI|eSerﬁuAspG|uIleArgGIuArgSSQO

i-2 ;;&5 atg gaa teg atg e ate ate gac tga 315 Met Qu Ser

5 Rt R s e ASPTI00—<230>-32—<231>—104—<212> PR

131 INERbBRpRROBOEAGCUS erﬂéﬂ Ctp.':q’iﬂ-%)euz*:%% 7S t].u$ I v&hY Tikroor-
Asp Thr Leu Thr Asp | defdh Rirx eq At E.'n a

132 |Afireddt deposiBlydhsiiti@n Pr o WA oL ASD wg 14 uDggﬁly%: Phe
Thr Gu Pro Trp G u|gdh2nsciir e y Val

133 [pAl Aadpés® Al @ Leu Ser ﬁ%ﬁ&élyao%gr g é@zggzgS Gu

13-4 Ac;gjgsgon(aquePhe Phe Arg ﬁn& %ﬁ eu I'Te er I'ire Ala

1-5 D‘ﬁﬁté&'s‘ét for Which
lnihc%tlinsare I\‘lalzldgr © all des:x.gnatlons

2 The indications made below relate to
the deposited microorganism(s) or
other biological material referred to in
the description on:

21 page 22

2-2 line 8-13

2-3 ldentification of deposit

2-3-1  |Name of depositary institution DSMZ DSMZ-Deutsche Sammlung von Mikroor-

ganismen und Zellkulturen GmbH

2-3-2 Address of depositary institution Mascheroder Weg 1b, D-38124

Braunschweig, Germany

233  |Date of deposit 25 October 2002 (25.10.2002)

2-3-4  |Accession Number DSMZ 15265

2-5 Designated States for Which : .

Indications are Made all designations

3 The indications made below relate to
the deposited microorganism(s) or
other biological material referred to in
the description on:

3-1 page 22

3-2 line 8-13

3-3 ldentification of deposit

8-3-1  |Name of depositary institution DSMZ DSMZ-Deutsche Sammlung von Mikroor-

ganismen und Zellkulturen GmbH

3-3-2  |Address of depositary institution Mascheroder Weg 1b, D-38124

Braunschwelig, Germany

333  |Date of deposit 22 October 2002 (22.10. 2002)

3-3-4  |Accession Number DSMZ 15258

3-5 Designated States for Which

Indications are Made

all designations




50 55 60 Asn Ay Cys Qu Ala Tyr Tyr GQu Ser Trp Thr
Lys Ala Leu Gu Ala 65 70 75 80 Ser Val Val Asp Ser
wGl2yoslmos7i e Ser Gu Asp Gu lie Arg Qu Arg 8BCPEPIW5/001688

Met Gu Ser Met Ala lie |ie7Asp 100 <210> 33 <211>
1200 <212> DNA <213> Rhodococcus erythropolis <220>
<221> CDS <222> (1) ..(1200) <223> <400> 33 atg gtc
gac aca cga ctt ccg gtc acg gtg ctg tea ggt ttc ctg
ggc 48 Met Val Asp Thr Arg Leu Pro Val Thr Val Leu Ser
Gy Phe Leu Gy 1 5 10 15gcc ggg aag acg aca eta etc
aac gag ate cl goRdcEAinGLiFHas Wetoby Ala Gy Lys Thr
Thr Leu Leu Asn Glu lte Leu Arg Asn Arg Gu Gy 20 25

Nte Aaarn Aan At N A ~NAaAa At A

04

g AT T T AT avTdaryragvTgaoTatryT

TS oA Aty @ _.
|nt‘e§¢"}agnatarﬁ8m@3&\ 1?2 XA

(veddeto) Ser Gu lie Asn h‘; 35 40 45 agt gca gaa gtc

0-4-1

Aulgergd gt gag ate teg ettiradteye m gag aaa 192
Ser Ala Qu Val Gu Arg Ju lie Ser Arg_Ser

Gu Gu Lys 50 55 60 ctg gtc gag atg ace aac ggc tgc
ate tgc tgc EQR INTERNAFEONfg BYREARAGBH @¥LYal G u Met
Thr Asn Gy Cys lie Cys Cys Thr Leu Arg Gu Asp 65 70

0-5

el a8 PR Bl

0-5-1

Autidliad Acad Asp 'y Arg P Tyr 5 eta’etc ate
gaa tct teg ggc ate¢ t gtc gca gag

336 Leu Leu He Gu Ser Ser (5Iy € Ser G u Pro Leu
Pro Val Ala Gu 100 105 H O acg ttc aca ttc ate gat
ace gac ggc cac gcc etc gcc gac gtc gcc 384 Thr Phe
Thr Phe He Asp Thr Asp Ay Hs Ala Leu Ala Asp Val
Ala 115 120 125 cga etc gac ace atg gtc ace gtc gtc
gac ggc cac agt ttt ctg cgc 432 Arg Leu Asp Thr Met
Val Thr Val Val Asp Gy H's Ser Phe Leu Arg 130 135
140 gac tac acg get ggg ggc cgc gtc gaa gcc gat gcc
ccg gaa gac gaa 480 Asp Tyr Thr Ala Gy Gy Arg Val
Gu Ala Asp Ala Pro Gu Asp Gu 145 150 155 160 cga
gac ate gcg gat ctg ctt gtc gat cag ate gaa ttt gcc
gac gtc 528 Arg Asp He Ala Asp Leu Leu Val Asp G n H
e Gu Phe Ala Asp Val 165 170 175 ate ctg gtg age aag
gcc gat etc gtc teg cac cag cac ctg gtc gaa 576 H e
Leu Val Ser Lys Ala Asp Leu Val Ser Hs Gn H's Leu
Val G u 180 185 190



ttg ace gca gtc ctg cgc tct ttg aac gca tec get gcg
ata gtt ccg 624 Leu Thr Ala Val Leu Arg Ser Leu Asn
wol2e0s30057Al a Ala H e Val Pro 195 200 205 at g aegraPe005/001688

ggt cgc ate cca etc gac acgsatt etc gac ace ggt ttg

672 Met Thr Leu Gy Arg He Pro Leu Asp Thr H e Leu

Asp Thr Gy Leu 210 215 220 ttc teg etc gaa aag get
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preceding claims,

characterized in that

at least one nucleic acid sequence encoding the p47K
protein or the pl2K protein is present per plasmid set

employed.

6. The expression system as claimed in one or more of the
preceding claims,
characterized in that
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A method for preparing nitrile hydwxatases using an
expression gsystem as claimed in one or more of claims 1
to 8.

A host organism which exhibits an expxression system as
claimed in one or more of claims 1 to 8.

A method for preparing optionally enantiomerically
enriched (amino)carboxylic acids or (amino)carboxamides
using a host organism as claimed in claim 10 or an
expression system as claimed in one or more of claims 1
to 8.



