Nitrile hydratases from netagenone |ibraries The
present invention is directed toward specific
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enpl oyed in a process for preparing nitrile

hydr at ases. The present invention therefore also

relates to the nitrile hydratases which are prepared

by the process which is performed using the priners

and to otKktrplethidravnbbeh fremrmgtagedomar libearies

nitrile hydratases to be active. The nucleic acids

encodi ng these protein sequences, and expression

sy$teensprespnisi niptdwstomuclisi ¢ déikdstelli kewpsarflor mpecific
[ a of ;

app%%glaeﬁag% b ﬁlretrs T:h%t heli%t{%(r‘e%l é%tetl’ﬁ/g; aétgéesrfas Yand v ]Toyed .

t lFe DHECEHS| rf@mu@pr@péra@gd Btk e &y dretasiasut ezr:han present

a@%&&@n aghadds e LB Pr £seated NVENEHRAN 11 THE 18N AIratases

rboxylic acid ig&uctural cl asses,are becomn é%
eFS msiRaRRS pFBEUPEBFESHI W the dRemezdosmed using
Slt@!é focimernoaniides asichdprpretadgenwhiand are required for

n r ot ej nogeni.c cids are k |nte di ate

3$Psyﬂfh€%?§|ﬁ@k%ﬁ%%ﬁgaequca “a &:ygroch@ﬁgcé?quelc acids
pne@d:g:@u.slgasthm¢ asoteint heefoancesf f enfd ebxpression systems
Ebpﬁhgﬁepﬂﬁ%lgﬁkﬂ%%lﬁﬁd QQF%%f@Q(¥%rM'%n additional

part CU| ar an ever reater ro

aw@mﬁumdsw@%@,tomaa Bri o4t itde awRhbrrtiene The use of

PReGUIS RS 1 cAShRlre tfHH | ethd o6 F pf_ﬁ’@aﬁhﬁar&{}@ng nucleic acid
abovenenti oned conpound cIa gi e read

oBFEETEE Son t3FRSEer iy%édthe present

Sﬁha@meﬁo&ynthe5|s The nltrlles mhlch have been

obtained in this way can then be converted into the

correspondi ng am des and carboxylic acids by neans of

chitwei cainide enzyini calmporyllysi s actldr estenrymeslnhicdlasses are

Hel nv t he en :

nGeSaE, ° ex s P " RSBE el (B iR Cure0re of  finme
mchem@aflanct Pegcdifiect ppineeaicke agnd wHeregsinogenic and
nhbhb&%tax%@tea&%s (ém.ﬁ‘o gbidigl- 84k 1Rl his A4 HtBs  for

t he correspondi amde. This latter can_.then final
béé’&ﬁ@@ﬁﬂé&ngnt%l‘?@%a‘&%‘ﬂ‘ije%%n&nﬁg RIFBERGILE2ACiRFICESs as
nmgang. Ozﬁsamramt@h@seféEdsﬁuffé StileXd. (ﬂﬂm{ﬂicﬂﬁerlcally pure
nitrile hﬁggatase anlg . +N, H4tn tﬁllase Schene £
UET§eFs 8F 5t 88-8R2 it orl%BFE Pt at BIEGEL ént 8"er greater
hydiel ynethet ebbesmentgbredt heeasr pEspppdiingtanides

and acids helps to save large quantities of salt which

woul d ot herwi se accrue in the neutralization step

f sioenAagrihe presuEsPrBydesl i AdwWited | 88T Peeparing the

t Qb%véﬁéﬁ%onbﬁecéﬁébs{lha Byaégéw éaﬁf bai E:élali@iyt @btained in
gl ve, for exanp , am nogam des and/or amno acid

r EPFETERL §°§mrr§%ye W%t aF n¥bPE driodiRAMSh %FB%%E@r pynthesis.
t bl naettivesl ehmchnitarid dwdrodatiesedonsi Shi®fwady can then

nponhonol ogous, .a .and subuni ts. hese

nBEo TR, R TE: Frer ot Mnrpatifd, aiddt effabarponylic
beenddebpnsteatedft ohbmipaksent enmymhe bgdeodfsis.
Rhodococcus rhodochrous JI. Wile the a and b subunits

are of approximately the sane size, they do not

ofheewi smzmese winClsi prpaciopedd e o t bpiaghydvalyess in the
a%ﬁzgﬁgﬁl ! BWQBQYB%SMIO@ %ﬂr’ctﬂlrééze?afe OrfGnt | RBErilases

Nitril I n; Bi ot echnol ogy
V@PHﬁérBaa Bud:tn%f %ﬂmsdwecﬁspﬂé@e theao%Cld whereas

Rﬁ'ﬂﬁkhﬂf\(ﬁ%}i&ia(%aise\é“ ey. cVCk:I 2P1. 8277 in 324is Skaaeertekm the
ove

, Run Kovacs J

VRGTTeSPRARER Y ST abe - MRLSI BRREEF | ASRneChth; veihally be
site of nitrile hydratase? Reactivity and |igand

di ssociation froma five - coordinate Co(lll) nitrile
hydr at ase nodel . J Am Chem Soc 123: 463 - 468;

Kobayashi M, Shimzu S (2000) Nitrile hydrol ases.

Current Cplnlon |n Chen1ca| Biology 4 : 95- 102) .(One

o a1 T o " o - o



Li L, Tamaoka J , Kato C, Horikoshi K and Bull AT
(1998a) Taxonony and biotransformation activities of

W@ oims/0gisep - sea actinonmycetes . Extrenophi | esPRI/EPRED002556

10

15

20

25

30

- 277; Col quhoun JA, Mexson J , Goodfellow M, Ward
AC, Horikoshi K and Bull AT (1298b) Novel rhodococc
and ot her nycol ate acti nonycetes fromthe deep sea.
Antoni e van Leeuwenhoek 74: 27-40). A di sadvantage of

t Rk, eSHRE M D nﬁﬁéod&rh:%sbbﬁtilhbe)cdl@tﬁq*l&d hgc{@i By means
gpd nrcr%p aB 2 geE%F gﬁcoccus
HugTgF S r d the
dlverS|ty of the correspondlng nitrile hydr at ases in

regard to aeidlafiytita@r substrate spagiddé city is al so
limted as a consequence (gunch A . W. (1998),,

Nitrj Blotechnolog Volune 8al

Bi ofra ornatlons i W, Eds. ‘hnf%hﬂ;,
Reed G, WIley -VCH, p . 277 -‘324 Cowan D, anp R
, Pergira R, Gaham D, Al mathawa Q (1998)

Bi ochem ' ~H + NH4

thernophilic nitrile netglgkd Si ng enzynes.
sétéﬁwop%rles 2 : 207-216; Yamada H , Kobayash
i'trile hydratase and its appllcatlon to
i ndustrial production of acrylam de. Biosci Biotechno
B 1 u ‘
e enzrﬁ% BF WhbIR peTr PRLETyBES M, hydrolyze
|ﬂl§rhél§6t o cgmvemet al corsgsaradiner éidesdeand acids helps

ayal | gble ﬁ%&g&?r HhEchEsaQQPrQ@ﬂﬁﬁ Mhi@htﬂﬁmﬁQPV%therw1se
descri bed, net hod

Aman : KH
( 2695y Sphift oEEﬁetl?eél‘?r@ém%af‘%%|%ge%n<§0|1|%°§"r11n@ the chemical
deyaebugelef brrrdl mwmnem cr B‘btra| thekl Srwatsbeut the enzymic
t|v tlon. Q i 14 NR, L4
XsﬁﬁléD i Vi ﬁfof n1%+%%{aIQﬁ %WQ@IHnémﬁﬁgaml es
banﬁpberamlﬁoiaaaészTéprégénts7&0mo€ewansBalﬁabmé)production
N% gl genones - the untapped resource. Trends
otechnol . 18: 14- 16). "Directly cloning" the genomc
DNA of, if at all possible, all the organisns in a

sell sagpLe édtleve”f%rnfm‘tﬁgEQQWé )y @Rk ABEE NG Al St of 2
DNA avail able, in the né §rretagenorre ene
sere

IPBPQPW@%OQPB?'a @bnéFW% HORgLtes t relatter form

!ﬂété@&dﬂ@ré}tsg&hﬂ! Nget rEIEEANCcRhi D edent ide)daﬁt&rfw\/ﬁéve been
|gdustr|al In_this %pproacgg t he genet
S

F@QﬁﬁﬁﬁaFS ﬁgygga P&EGH gL Benthe c 5758 t Rér ggodococcus
efrhedvetironst hglbasivhidfe sedeence hombl dhy, sWasedton are of

C e S SHI t .
CEBREPKIARTEINCIR a0 tsi0, | IR Mo AL SR se share
agnyvisimhbuol biggs ( LYdémile hydhieases | ansl fmwtalterarotelns
Dmléhnkeoﬁkégﬂo%ﬁ%esscem G Qg (@unw a@enowe ,(1998),

from Soil. Biotechnol,. 2000, Book of Abstr. Vol
. N353 legn; 1@ niEiquesmpdosas do R 8 r e%H?tBé’éﬁfOl’matlonS

ampl chegdekr em EﬂkageR@mnCH@meéédn@amlbéyaV@@R p. 277-324;

SPRRESB Tt R Bl dine SOV 1 B HRBE P ROy P BRES iRy (2001)

hivglr degrteeseotinsitmmnleart”t ynatad -ceﬁﬁ%r wirt tHdosetive site of

kn |t rat
PERi e STt Re RREEE VAR BRI i it tion from
nit rﬁi\eemmla@:@nﬁcdﬂiﬁé)gemﬂe@fﬂre sbyﬁrgéﬁbemml J Am
gh&ﬂergée C?zaan reprtd e, &%@Ms@ﬁobwl shehli®hsS s (2000)
47 155-161 I's not possible to make any proper
aNEE54AeNNYEEOLRESEr | FBESSRG OR1Rdendey Ghpmical Biology 4:
tbssneberence since the authors do not reveal the
sequences of the degenerate prinmers or their degree of
degeneracy. The high degree of simlarity of the
sequences to those for the Rhodococcus rhodochrous Jl
nitrile hydratases suggests that the substrate
specificity is not markedly different fromthat of
thls Iatter enzyne, ei t her. There was, therefore,
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forward(f) prinmer and one reverse (r) prinmner
exhi biti ng adegenerate nucleic acid sequence in
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carried out using these priners, d ) the full - length
sequences of the nucleic acids3encoding protein
sequences which are required for constructing the
activity of a nitrile hydratase are generated fromthe
part sequences which are obtained, and e ) these ful
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CCATATATCGCATTTCACCTgwngw t CCCa (Seq. | D NO 32)
GGTCGIGECCAAgent ggrynga (Seq. 1D NO 33)

WOEBOSABRECTGggnyt sccnee (Seq. | D NO  34) PCT/EP2005/002556
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TCCTTGTACCAGGTCggnggsarncc (Seq. I D NO. 35)
GCGCATTTCEECGswnswtccca (Seq. 41D NO 36) i s
therefore very particularly advantageous . Using these
prinmers, i t was possible t o detect nucleic acid

S&Q%@I‘@ﬁ.@l@”%f&t&éé“a{&ﬁ%ﬂf&} a%@ﬁ as %EE @%anslatlonal
other?genes for putgilve ‘act

|
DRRCEFEFaFieR of agcoiapRgl §Y* e ﬁaﬁtostﬂemhé%- 696-704),
watﬁcthﬁﬁt@ﬂrfés@&ﬁﬂimgsﬁntabuuﬁnapPIOXS 248 U/mg of DBM

copstitute n._segue h ar.

gaﬁ¥r OP%FS§0n€ %%M?heﬂgcgﬁgﬁfggn% q?} foodsell DS

hyﬂ991hsénsmﬁ3hathﬁﬁé.s@ﬁ&éhdd% db@%e%@6hg Inserehanngly, it
9 I f b h 7% e

e o T\ SPe BLE, M ohbo BaRcL (kR TTACEBER aqtivity using

t hahr 0bey @ﬁfaﬁc@ﬁ@spr@f@ﬂ aBl yere‘gérpﬁaﬁleowm@ly is closely

Pref ££88! Yol egsda-8a spaéd. e?ﬂ—‘?@@' Yariy eét% Mg similar
| ess than 80% honology, a t the am aﬁ d l'eve
t

WERESTCRYIRTGRT priot e P FEBGERREES, dt typctural genes.
NuEELEC wes 1 SEasentese encadiing tahemeeed ngogenpratedses and

fro art ence [ glve pesitive
h@%&%ﬁ“ﬁat"‘%&% S}Py\h u%gl r RGNt e ST O, B f3F made
tdateapla]niae51acaomdimgert whitdire disn\estequat exfobi theglnﬂestrlal
nggégéc aci d sequences having the sequences ID Nos. 1

The positive hybridization is a prerequisite
for it to be possible to find corresponding nucleic

AL SQIUGRG RS USNY thesPEareasdd®ndebaseBesCreani §9reen1ng
Met hods with WMI%kﬁthe skijll ed gerson is famlar ca

theh Bdtidd@ t'v SHRERTET nBa¥sr nH?ﬁErFSEGﬁbltﬁ)ants"latlng

gﬂﬂéﬁb@rgﬁﬂﬂgmeeSvﬂﬁQﬂithesﬁlbmcleuﬁda@bdrﬁe@@emde@- enzyme
ese reco echni ques are.used t.q.obt

o7 GhY - Rﬁtlsﬁea%cgspa EBBIEY PEYS: 15 i digen taken from

sexqmtlmgl lstq.taes:t i ool lachiouentoirt ysahechlvelyad@qm:@ta@ated in

f e 8N -RAYSLI B0CESS e THEG{LC ( cB%&EﬁbﬂnS%%ue%é’a?ld sc,

accordi ng to e invention are prepare
retofhi FameobrA het ebe hi derdkeshiovh asdt Iﬁels'tklmr ef1998a)

Wéﬁ@ﬂo&@agﬁaoﬁﬁot%ans’fb‘rﬁté%monEactEVJ.t@'@:@ W"@éﬂté ddep-sea
(1989), Mol ecul ar clonin | a or%é manual

2nd
RCLINYBYGRERF | ngEXiaF FBPPL: %ﬁ»at%ry 7t\levF®{joWh°un Ja,
Badbasn F,. @wfalllmarm Fuard 1880) Hdaemcmhnamd and Bull AT

COTSAAAP Lhghes! FRLERGLAN RLESTLAVESRIa 4t Bitliomcetes
[Em@mr&he[ﬁe@i(&m&) @m@@&pe\&mmomeewmaﬂnxéy Ge: 27-40).

TP FEUARTa LG 100 SELIK S L pbiitseg 25 e ney nave
le@c@@l@rI@a{IPO@U%ql thr@t@OO@(@'#Je@% dhf ghe. generr Ree@degoccus,

MBY-D1 Bug eber peduliombhsgsf obkowhag 1|:L'k"eer Sdl &1 diit\;@rsztty of
references cited therein; Universal nonmeWal ke

Kilpe LE%FrW%‘Iiln@I BhtEEhe §V§5@5a83ﬁd 1fh & Q95T é aF(QJ ractivity
ch:I‘ edubBergts; specdffiaity; 1BetaEI§c0n111Mi.te65 asarai Kemgpeguence

D il 280) s, A BRIBFIUGR LA VAT O TR0 votume

kmthBSQQH&msﬁsrmaUEemecIAcChapEEs 616Ed81863ehm H.J., Reed

Fritsc E F :
§§989@gEﬁ¥Iggﬁla C|277 nes Igg%'atory nanga Pgrelra R
e@irahancdd d zggnafrkgaw&ofli%br%tcmlgemfsésw mbmmechnology
39& o%tsé%%ph@lllc and Detfl'i@ft%phl@lc T h%@%hl@lg%étabolls:mg

a _survey of_nol ecul ar_cloning vectors an
t FRAVIR s e s EXPLEREPbE €6, 28tdHEhéh%6Whgaﬁéﬁﬁe§bongpﬁéya5hl M
nucl ei ¢ aci d sequences, which encode the protein
sequences whi ch have just been described, also
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preference is given to plasmds of the pET series. As
has been said, the reconbi nant m croorganisminto
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nucl ei ¢ acid sequences according to the invention are

cloned is used for replicatingsand isolating an

adequate quantity of the reconbi nant protein sequence.

The nethods for doing this are well known to the
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hygféta§©uastlwdmﬁasthe Vit #n - Reel(R00ah alRegtid and spec1flc

th |
SSSRLELERCL LSO ARLeD BLELSCANEY BUAMICEE Acg in cov
r hazpbesm py ef pokphgr&se hobainenseaOSMIA9gRENS Microbiol.
(ﬁg?ggééo /) 185-p@g§essiag %‘aﬂbga$§b§§$bYéth>emgke any

rom Vari ovor ax P 1318193) . Correspondin
r RECRBE e SSHEE SREHEN, © théxéﬁﬂW?rﬁrUﬁ%ﬁ%e@ﬁﬁmMgﬁd in this
putida and Rhodococcus sp. (Godtfredsen, S . E.;
Cl ausen, K.; Ingvorsen, K ; Hernmes, H. F.; Van
Bal ken, J . A ; Mijer, E. M. (1989, EP 0 307 023;
WO 8 901 525). Other am no acid am de racemases have
been descrlbed |n KIebS|eIIa oxytoca by Fbrnes and

o o



sequences on the basis of altering nucleic acid
sequences is well known. In general, this is effected

wb00as9esgs net hods of nutagenesis . Any met hodsP@UITERID05/002556

10

15

20

25

30

35

are available to the skilled person for this purpose

" are suitable for being used asenutagenesis nethods. In

particul ar, these nethods are saturation nutagenesis,
random nut agenesis, in-vitro reconbi nati on methods and

35: fsr ?E%C%‘?ﬂc@utt@l%e%%&r(sacﬁﬁ%oﬂw rewdith Gandi B%&ue}%es of

Evol utlonazy nmol ecul are neeri ng base
er SFURRTEG® UTRELAD pP regept dggeneracy. The
CHQ@h Kegraadohr BQ}anaflty( &»99&)163 E@Z_{Mﬁﬁcéﬁgtﬁeﬁhbﬁg for the

t t
S BPOPeg 6T o BBORPFOPRIE Vh BOFSF L5, DYATE riEbracogpgots that
| Taehmaltprsre 4P0EBifi¢DTY; ildormet zmahvlkedé.yd dioeferdnt from
8 d S d DNA -
siBnabs hR B8 kar TAZanes P ERRERS. 7405 - 7400
Dube, D. and L . Loeb (1989), Mitants Generated By
T‘i\ﬁekese&;a!son E:Be%lﬁ@l@@ Oétgmuclaeotdéé@s E@&o PRecesses and

Active - The Beta.- Lact amase

Bﬁlzféﬁéﬁﬁstwlyl% enppi e %@}‘éirtl@fl%mmﬁmw%c of(1%9m) type in
Rankdteval ubi Ba méda pUelBapleniMi &r fabyePNhich is adequate

89 - 391 d St P.C.
(?9§4§heDNﬁ§§ﬁgFFF Cﬁi randon1ffggnenfg?an and

reassenbly In vitro reconbination for nolecul ar

l ut | BnecEr 0&¢ I\Iaéﬂe Cpa;rdes%‘}lt U%’%iv%}xtﬁ.%(yd'% 1Q£%é)efore to
T “novef “hticl ef ¢ aci d sequences wh are obtain in
thpscwﬁy aree clotdicional a hvecessgakiozm rrparing mnitrile |
eﬁgaeaﬁsgeswﬂg bdee fbover - deser ihertbdme Nodsy1ande ieble to

tern sequences whi ch have been prepared in this wa
aiéeééﬁéﬁt@dtﬁy ﬁe&&?@ﬁt%ﬁﬂ%eﬂ#%?%c?é@npﬁﬁsﬁﬁﬁhdﬂé what are

aﬁgrﬁ@@nnbﬁ@{l@tﬁﬂablé pryasiphe. Aﬂ)/ad@i@ﬂbh@l] object of the
reacti ons ared%$55¢ble for the, cule

aPEeFSFFre&né{reélt%l?Ft dr PERBESE: &t 2 |\}|?¥‘?F?‘éases which
hydeataperaori tot theseainbehdepecdrdatrn. a coupl ed
enzym c test using am dases, w th amoni um bei ng

formed as a by product. In prlnC|pIe any possi bl e
r@hessongbﬂ@ptéete@mﬂngaﬂﬂhﬁmqmai'zﬂhﬁﬁﬂ tim ivdnkch sughe not

aép@@§§k§ﬁ 8RO 5 {1VogeE . which! -enddd88) HegelbvSHous manner -

t ext boo guantitative chen1ca| anaIyS|s John, Wl ey,
&Esems thenrisy nagl, arg7gchised Naw ¥oek )SPqGgfication of
| pephenel p@ﬂﬁér ora;onaﬂtattuteelrc@edaserctmimds ireaefledm 1 and

ner . Neue kte zur_, Stick 0
gvﬁg§F|PS nlﬂér ?ﬁﬁ%%e@ggshvgﬁﬁw£§§éﬁg %Nﬁﬁﬁ of claim 2.
agpadts Bf notrHgerelata yics 'prrre\ﬁ@ttmedchemmsdnylenaboubf the
[ 0
bBFBEbe ot HEluBlon; Ctiafll 6 Protedid cill! BPELALy: sbluences
dehydrdgegage tBer gm@@tlom whijle gh@llrseﬁn%rdlqsecte@) toward
9%@01@@@”&@1(1' Eeqh@h@@gs m@i‘lc@"'zé(ﬁ@éd& éﬂ@in)’selr&i claim 8

- Ver 3rd Edition, Vol
V‘éf-’ﬂaﬁ&?ﬁ) toOrtfeq THRERTT PN %ﬁ@m%nw]&ﬁ?ﬁmar?er%??ﬂ%ed with

etgekeOdesSc1 € SWillbkeghencdet eatidithid . deals w1th novel

Furt her no HPLC net e used for _detectin

B BE S ol Y Rrptesa oy A1 Ve REERoB BREEEdoih "ab88rdance
owmhhhwhﬁeﬁmﬁﬁnﬁ&nmdehbnmstﬂyaﬂd -lkysrei feidfamrted toward
enant&gn&ghgggly separating am no acids (Bruckner, H.

WYTH Rd Godel H., (1991) Fully autonated high

- perfornance l'iquid chromat ographi c separation of DL-

g%é%g %%%'%%H;%%hdMﬂJ‘ﬁb@@lhﬁhgkﬁhge%&@%atases is to

her - isopropyl” - cysteine. Application to
f6990é§rfprl@§leAﬁalaCl@1 HBIRNCRM, Wiioh - apgeRbleTfo serve as
am de which is directly forned by the nitrile
hydr at ase reaction can |ikew se be detected using HPLC
net hods (e.g. reverse phase) . In a |ast enbodi nment of
the present invention, the latter relates to the use
of the n|tr|Ie hydratases accordlng to the |nvent|on

r




the part sequences of the PCR products which are
obtained in this way. In a subsequent step, the

wae oooplogtses DNA sequences of the genes are det er PCTER20051002556
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order, after cloning and heterol ogous expression, to
provi de enzynme sanples for actizvity profiling and

i nvestigating applications . By neans of rationally

sel ecting soil sanples, which might possibly contain

Nptbbkes. £40r n@.rl:%’;@._%' NG dHEd, SR O R nlelsD e | €% are present in
(rret agenone DNA i braries) and focusing on ap

cBetaAeremey ANE §&@§?F&?§s W't AeAREh et céﬁ@@%ﬁ@apg degenerate
eprhiaBreRbnekhtueass iffroins thessirble tonenki-chgnioril e

- converting mcroorganisns. In any case, the genetic
screening in netagenone |ibraries provides a pool of
correspondi AgOhEt £ i eshydgashge ¢Bags IDrNSubsequent
expreSS|on h p sg~Serye as the

basi s for en?@%é 0 ?QECE§§CSBSWE§§éa ay Odl?thiona

evol ution. Ré@égenoﬁﬁsgg%@gﬁﬁés(ﬁﬁqehIReN@ pd epar ed
fromfour diffherenty ?ﬁ@@&@%g gséQtegD(g@asg and,

forest, sandy ecosyStem and i ch
cont ai ned ndr @l fhangQBmBB@C%F%ﬁeéseﬁerEDSNQeeﬁéd for

i dentifyi nqunoyel nggmﬁtﬂﬁbﬂd@akséqs I]_fhﬁOfSkﬁ“ﬁd
person is famlJiar with the consfruct c

net agenone Pnhiﬁrfegg?ggﬂ?ﬁgg, E%F ;§2N§ Zy

(2003) B|oteehhnloggwagwptospecKSeQroﬁDﬁﬁ@agéhon1cs .
Current Opi in g 4(3): w3035, 310;

Kni et sch, gveﬁgnjag%%g§§£gﬁ%%,Y%ﬁé‘(%%d@?'N%zagenones
of Cbnplex Bt @1 6br apophsorna (BedvedDfNOm BPIf erent

Soi | s as Sopr fo L GeRescLonf eprig £or mation
of CarbonyFE ??%n18 gﬁ$§§ raln goggols on ESCerIChIa

coli . JourfaPlsf: MBVREWFBFCHRcfBBROI BYyNEndl?2
Bi ot echnol ogy 5(1): 46- 56; Rondon, MR, August, PR

Cehecsial Ted el Wi dib atety el iffly but no
Tl eng, @ldveﬁiﬂamud\lly Ofbur na:hal\ﬂS CtspedyalJ nucleic acid

H%gaﬁeﬁgggnonei?ﬁbqggfgtegy for access %?é%iagenngbes for

amdreenéngontér dindérdiley ydontase ucsian ciBompliigsRrme DNA -
)].’J‘.\BEh'rggsandTﬁggér onpEend 8L M ST PbiLI R LEO) ar%54éegenerate

ese cl ones together contain _about 3000
Dﬁlﬁquﬁiﬁéeﬁef”@é@ﬁon@IDI\WGP i BREr Redne P& s C?Eé%?ﬂe%&‘?f o?nough for

n@!ﬁlilﬁbt rehBy hydratiaseshyraeass fertedCBugCr@iRdng on the
h used degenerate oligonucl.eotides whiich we

QPS5 TP oM cEDod LR Gy Uit af Engt {&1bs Possible,

kadin thér idichyids abhysestasthegdrgenewiat eéh pramer present are

eapLAuRdaveRe hase fepLet @gﬁ' Bn9EANEBHe LD MO8 no?Spossipie
I's connec i on, I'mer' s havi ng

ptonededonst i thesiit @ragafrao*awnuﬁrpﬁxrttbal a@rlCPJﬁ @é’d:h in an

c c d with those having the priner

cgﬁggpﬁﬁeﬂggh%? Or (size of the PCR product to be

expected, approx. 210 bp) or G Or (size of the PCR

pradugt-ebenbeiaypaet ed, a@@@f@ingﬁ{?oabﬁb remﬁtéd tbea process

prinmers having the pri.ner constituent
P ERE e R T h T 1 e P e L e e (T TS o Gt red  for
ObbnésrﬂetmhgthheP@Btmvmdycbfta hetexbechpdraappeoxsuch that

bp rt gen £C
e R S e
|b )i thoet anbreoy ideaphtgrhgdneieh hntedth tgdeathsésast one
W{Eblr%aka? Sﬂ%%%}eréﬁﬁ 2 v&ALe PA) VaLigdy Wehibiting a
correspon in eactlon can be carrled out using
known net hods . \Wen special pol ynerases are used, the
PCR nmust be anmended in accordance with the
manuf acturer's instructions . It was possible to
identify clones carrying genes for nitrile hydratases
inall 5 of the netagenone libraries . The skilled
person S fan1I|ar mnth nethods for u3|ng the part

o o Y a1 oy o o



protei ns were designated P12K (Seq. I D No. 81/83) or
P14K (Seq. I D No. 85) since their nol ecul ar wei ght was

W@b@anws?s or 14 kDa. While it was possi bl e t o PCEPR2065/002556
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sonme nitrile hydratases in active formeven w thout

t hese P12K honol ogs, the presece of these proteins

was essential for other nitrile hydratases to be

expressed in active form In order to investigate the

i ghluepcarel R Hwol ggsa Wees@egeReS MEr €a8k8@dance with

found in three tagenone cl ones, on the expression of

tﬁ@qBSPF@%&n&Png nitrile hydratases, and al so on that

ok)nit Pcke 1bydzlaatt’dsee35 oﬁ;JtOldehk_rerthebenm,lmm of these

genes. wer, | gned_.i. nt t Kov

aﬁ.), %11595 o_air g ecvkvl e (’?/e\e/sgs&%f %Rhg%gagh%s? 8@, %trlcoalng

r@mgeeamme@glamerhBBRl wES, reaivdyiady Hef f eppatructing the

agg't@'v%: Coxl &S Hﬁtt%@ﬁ% %%%%Eﬁ%e gepe gt88ral by %@n the part
hi's vector, placed under the contro

| BEABEDRESeWhiThe 256 POEFSREPNg2BEnst ruct s wer e

desi gnated pBBRSIRA Kh' bEGhENcasd PEBRTToMREK into a host

-M3ad QO 6 an . The nitrile hydratase genes
w&%é@lééea%l BXREEGSE*E@}%) and MBad O (Seq. ID No.

571 79) mere expressed in the presence of the

Sgrrgﬁ Inggfl%ﬁégt?€§g9§uéé§§§ - Sﬁyaygﬁgggs consist

Bbfl LoddeRBlsts Rvb. dmfﬂanemtcasebumtSwa@c pessi b e subunits) .
oV, e fot | i
é&rﬁl%?%% 4o ﬁ[]:liﬁi%% ré:?o{:ggn g&ﬂie’rﬁz be %édrltll%n to these

SEence o P12K honol 0 S([e)gh
N§W08$)ubm’b1r’f§aselﬁa¥hél§@t iBA tyeReired @Porﬁéla%zﬂ% e nitrile

NhiHirbeaBydr att@seeoé Segktife No.7l®/ e dPsmaboubra particular
factor ,of 27, up gFro 830 é&g of DBM (table 1
. PpRath¥ec as%CB"FV"tlTﬂ%r on'é BacEBLEHRInePTRRGIDF D §FC-) may

5§bﬁ8k1meb maﬁxﬁggmﬂﬁdeﬂn)mkd@mtt@cemablg thppEOXreaﬁondlng

the fi [ t N diti ) .
Tﬂg§€l}833%¥§r98?ﬁgﬁ { %t:?l%9%#gg%nce g?eﬁﬁgnPT§k%%§c acid
heeglhegsetSeyhitD Nencgdy déhede aaidiv@tdusr are frequently
' ESES@QHngdxéhecl‘?é:t' [ﬁ)ﬁﬁét@ dyidahkeyl of CEIE%' %cqfelc acid

nitrile hydratases oW _Nng coexpression wt
héﬁeuegeeesw@lcmwdes Rl By TROREH G eabah#eshydratase

feapudi tEerent mmgt a@@ﬂ@@@uéﬂlwsp@ee%w tB¢ screening for

possi bi, | it f generatin

P eeLeiCy Bl FErenass crnehRthp apoLehot, IV orEragespyalso at
COHBI Bamg almebublﬂetmbthaﬂlftheeptobe$nbseqﬂences which are
woul d. b possi Lo t. diyer f

cSﬁguna 9o%§ oghgoveF9$E &ﬁrﬁtgég aggs%g gC%XV8 According
coobichat pmceﬁsssubuchsmdemﬂmmmrat@m nizvépelon, the first
h¥gé?t a3esc i %‘?ﬁt e{%lhéﬁ‘afiq{ bgemi3sfd hiat ﬁ%brary of a

| Tterature.

t'o eval uate thi's possi bi llti\b@
apgnbmﬁuiigrohab%ﬁes Wrsd edidd@MPREae Seyy. fam with the

SQadntndRhi choEnWA me!rbr‘ﬁvasﬁsnﬁieﬁ@ﬁéﬁbkﬁnﬁ.@tébm ARY Tanja;
b subunits, were ex uni t

¥ §§§}9 £ qRuL, | A8 robial
MBS K241 6(% £BRNo. n Metagenqmes (g %dlgﬁcro 1a
ptdﬁsRift1W5é£ﬂ9eﬂolﬁboﬁum.lﬂféﬁeﬁ’oUSdlbg ezpseesedsafor Novel

ga%%élcg%r%% 5 u4 F‘g‘lélr&gg?t hs Egﬁg %las)from Short Chain
erpigsded, dme &Esslmmiichief ctohe ML5EAG (Beq. D Ntﬂolecular

d I .
‘R c2BBEBY S0 DAY BRREREIAIRES 05 £ 261389y ﬁcgl%n, MR;
CaugiakEngPRheBat §QBUARE M,cﬁm@yw chre‘éamamD%H Liles,
SHR; aﬂglb_BgnB sghunirt e, clepne M4 (Seg. Mihdoe @3)T:Long,

surprisingly led to fhe fornati on_of n actlve ni.t

hGHF at@sHHavi G aRSREERSi 1 yM19f dpptoRy+ 0907 BPg9 Sman
DBM (fig. 3 ) . This result verifies that it is in
princi ple possible to prepare active enzynes by
combining nitrile hydratase subunits fromdifferent
clones. At the tinme of the invention, it was not
possi bl e to deduce this, as such fron1the prlor art.

oy




sequences whi ch appear possible in accordance with the
degeneracy of the genetic code. Description of the

wo p@anes9s Figure 1 : Honol ogy anong the nitriPEI/EP2005/002556

10

15

20

25

30

35

hydratase a and b subunits which were found by neans
of a genetic screening. Figure92 : Activity of

di fferent metagenone nitrile hydratases toward
benzonitrile follow ng expression in E . coli BL21

(f@%t%)gmagdompl l{f@OBbl)- C\l’ohﬁng @ﬂdt sghlhﬁéﬂ:a%gﬁéﬁkesi' QR rategy
0 e trigger fac © no er ni.ne
3f°rAcF?9?ggl’ag nF]P‘?ll e%‘%ﬂ%ta@& %‘é’ﬁmﬁ?ﬁﬁ)ﬁ éﬁf"%&‘ﬁlty of

difitaleateget agtopoerghnbsess ar e Aupibieted. aFidgur endironmental

Th t I f

UBGHEPACLRIR A TS Wk, i CIane WIOKTD oSRgpfic  the
eﬂagpheraﬁegurralcsleldheawedt orsemEEEAs eRgogdiegal to  the .
aﬁh@@ﬁ%gt pEofshe fbs%{ﬁeﬁ;' t§. h9)pl éﬁ@ d% REI26,dakd N6 this

D9 as"an exanp . gure e vector map
sholsarie & rBRgEmestion tie quszﬁeg\a@%lh ﬁa@ﬁﬁlﬁdon@it with

MIBBEO ricB Rl B8Mod VABBRT:1 fdd G afrt JEQuMEELHT offBPhe nucleic

shows the arrangenent of the P 2K otel n fromcl one

M3EEFO i FPPISRTRY pBBRS l%gperlilh‘éﬁ dMGGtas@nefypunits.
P@Rp@b?‘iﬁgmneltha:llsg @it gglamgﬂmm gaaﬂt,sntﬁhé' h@kﬂled Obkerson can
C S were uLture an St or .
Sﬁ}i}ﬁpogﬁe {:ﬁ pe ptaggnggaguﬁnc§g %Erls th% corrgspondlng

MiniLatilsngTh., (198deic\bl estildar demuerg:esa IabScJalow, PD;

@QH@E1E§QH ed. J%Z@@bg Spéag\aebﬁﬁBQng%RQr &xsggeﬁé f£rom
ro ocol yplca 0oCco

d@g@ﬁga@@mb@somﬂuwenm PohBiAg h@céégﬁeyhﬂ@lawpt 1gKd) : 303~

pB@bocoleﬂd@ﬁcom@ncmgﬁéb the; wew_f@é:ﬁmaﬂ &D; Brady, SF;
instructions i3|ng di ffer ent pol yner a

oFTPBEBERY TagH rm%‘? BRr xMRE 4G8ACPBO5 Tfof L%Fﬁm?ﬁseMaCNell
208 . niE dNTPsC; 1TXxoRER bt f et lm2h, pupl osbupnepensple€labdy, J;

prool .0 rimer Olr ft | at (2 n .
dggflfieg\gﬁgrrl to 50 ﬁ??’g}‘%}gam niti z?ggléhat g:rLg %%: ?%? soil
1Beiragentm@50CaCysteapeoyr afivr 35a80e8€ifgnathe genetic and

Elfﬁggf}%éﬁ%lghﬁgezes%ﬁ} Yr oG hdsda er?ff@f‘éé?c,%?inls nt Applied

estion with restriction enz

benuEnS ToRBeRad WHGFOD IO LGN ¢kt 14 )HARAL Shry FELBRELY, the

tﬁﬁc@e@érte&&r& bgteaaénaag umﬁe% Oha%vw f@%éﬁqglfroeﬁmd are
di gested w

i ncu ate at_37C. ronpsqnal

Ur6FOoBRZPABEL ‘-frhé’#%adfbeg ol p%?“?%c%a“i SXPTOF S Gy Systems.

Traat neathads h @ﬂaldoﬂagphahmbatas@ |ni keviiede t known to  the

prevent .vectors h have been cut with one

r%gf’ﬁ%fil ﬁr%ﬂ]aom%ﬁeaggef? %Er igating with

themsel ves t he phosphate residue protruding at the 5

Dﬁﬁn q_ig}\i%%f llhghtne PROS RNYARE-5 1 T EHEN%iC acid
can on ormed

once agaln by |nsert|n
fsagn@m:esm@o\@er@tl@lg viE? chhRas yeation (Fed- aID Nos. 1-12)

rgekr bﬁb&@ﬂ}eéngﬁn*&%be@%%s'e‘htl @ﬁ*&%@%d AT T ddch case
mnutes in order to stg ge restrlct%%%kg{ldonucl ase. 1

Tﬁ§l’6§’6h<¥?dﬂ%ﬁ yFaPPBRSHufer PESMEREN nucleic
veetar sleszulen@@batpe-cblvﬂ thséqu 0b mbei.n ,al kakhde9) and B-0lr

ph hat as 7 eenzyne [

ségﬁaat L8808 Omgt éi‘? rDﬁA-BIl A O I\P 8 and

slip} equnéntalged E+@1:frd§haqr esﬁI‘o‘ Nogr eat rréwtam”ithOT4aDW\C Olr

"(§é‘ e YBChgk apd '8”%%]dt 13he Ysedi ey ithedd gﬁéﬁomn&éh these
3. Th ume ‘i s chosen to be as snal | .

p@g@bbn@tiqns 28T & emplqwiedm xElie e mac]l ¢t@bageid Sequences

0 6 i gald R enakd | Arkherequired for

p%gégﬁggbo?&ié q%)ifd&f gase. @% nsfS ormati on 100 mq f

conpetent cells are added by pipette to the ligation

m xture, the constituents of which are m xed by bei ng

repeatedly drawn up into the pipette. After 30 mn of

i ncubation on ice, a heat shock step at 420C is

carried out for 45 sec and the m xture is incubated

once agal n on |ce for 2 m n. 120 900 m of SOC nedi um

o o o T 1 o, NN~



B- Or ggnggnarncc (Seq . | DNO. 7 ) G Qr
gwgwtccca (Seg. | DNO. 8 ) A- Of gcntggrynga

W@ 3wg/0905h5 D NO . 9 ) B-Of ggnytsccncc (Seq. |POI/EE2005/102556
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0 ) B- Or ggnggsarncc (Seg. | DNO. 11 ) C- Qr

swswtccca (Seq. 1D NO 12) .1A process for preparing

protei n sequences which are required for constructing

the activity of a nitrile hydratase, such that a ) a

nﬁﬁﬁgﬁﬂ%n%y@%tl ISR @Iok 1981 1, hakd t@brésc i epar gd x%f)erred and
1S brary is contacted with in each case at [east

oﬁéfﬁéiﬁaFdT@§n%¥rner and one reverse (r) prinmer

emebekeﬁeea 1@69@1}@1}%@@@! giveACitd SRMUATIGRy aBertain other
clalged in a PCR IS caryi.e ut_.usi ng v
t HBSeSpF rre?%l d )Setqi‘h? (Pefigt h ssetc?g%ﬁc‘e%lrb? { frggions”)

nupkeireaaci dsfencutileng abotrer—deseqmbades Wegeheana&e primer

Sgﬂ's&%ue%s 3%%'1«:“%‘ g&t ' »éhg}as%g, & td@%ﬁ A, 1995,

y ratase are dgeneratéed uences
al'Besbuai rad, uEwl @f)mﬂ-ﬁ@§§ch§ﬂl and dRfenemfienpesners” In:

akecql %%elrnt@_ f5R08htOrganhahandpeXpresssdh thes Dveksler
process as clainmed in claim2 , characterized in

tﬁ§t|<ﬁidé5@ﬁ»°»éas€o&@ T I3 FRTRR OSFPTACQFY nBF €SS, pplds-
exBEbi tidgdim nuel ei 980, d seneeatesa e - @Ixﬁme B-for DNa

Tl 7ok oBP 8L Sl BB G 0152851800 Nl Phoge anc
chppadterioad”i n inhdts MK, etel fand BHqu@maaskaehBEerhite TJ
O e B S0 ST STMEOTTO S| Bt cnis

( Sege, | DINO puB)eBCCOBOtoysdq.in O MO, PEereaction consist of

%%ATT@%%?}A%I\Q(E éncm-@ge‘aﬁé%hd'e@crlbed
CEXPATATCETIORAGED (Me9: (1D F@ 12?0’) eeﬂcch%@c@%elc acid

(§@ﬁeh@e50‘neﬁtiom'r CHEG (opfbndd? Maviddy the ID Nos. 13

o5 T Pt A RheE Bt FERRRBPS: S WeySher ShETelore, to a
npebekessadind vieigitentesleid acIe spoueesesasalainet fnom the

oﬁZPa @85&%&58 Erecedl ng clains 2 to 4,

terize Raf use is made of prlners whi ch are
sel ect ed frOACAMGHFGLH consisting df )
gcsnT sgcst gegd&e@TedEe NO. 25) GGCCCEECET @gg@@tsqqs,cc
(Seq. 1D NO. 26) TCCTTGTACCAGGTC ggs%esagscc %Se(i

NO. 27) PRy (Seq. ID! 5)
GGCCCTAAAGId&dcdgennT rgent gg (Seq. 1(BebQ. 12:9)\10 16)

TGGCOGGTTCT Seq. | D NO. 30)
MTTGTTAQW%‘% narncc (S8§S% DTRONC31)7)

CCATATATCGG@GGcrmmcmn gwr t CCOa ( Sd§eql. DINONO32)L8)

Gggnyt WMq ?(%9%@%% W@W@%

ggnggsar nc &QE&@TAT@WT%&G@@ATT‘SMIQS Weswt0dcca

(Seq. |D NQeRedragoand Protein sequepcerphigh bs)
required for constructing the activity of a nitrile

hydr at ase aFeCOFFEFCHas [ ess than 1089hofdl By, 2&t
the am no m@rT@YchmT@ such knovmeer otr®i NO. 23)

sequences, wth the nces_encoding it

bei ng gener%ﬁ%&ﬁ??% ?é%t sequenc %ﬁ i&@'a
pasetlwaamﬁmrlwpﬁﬁneum3|qﬁalthand@egﬁmenmman nucleic acid
condl |ons h i mer xhi it ] clLej :
aorabaliE, el HaRBh; TR B P R NGt BB Blfences are

séqhewceevwﬁea:hveﬁco&m acpnservadsadionde dwvdvaligarl regions
| O gl aé@%q?tedS o %h@pgsaéhonuéé@éemfﬂh'o%a%%@ ®aving a
one or nore nucleic acid sequences as claifmed 1n clam
7differeptnGEr FPRUAGHEF at ase which exhibits protein

sequences for a subunits and b subunits as clained in
claim6 . 10. The use of the nucleic acid sequences as
claimed in claim?7 for producing inproved protein

sequences which are required for constructing the

act|V|ty of a nitrile hydratase 11 The use of the

e - o o . Y



<212> DNA <213> Artificial <220> <223> Pri nmer<220>
<221> misc_ feature <222> (4).. (4) <223> a or g or ¢

W@r00s0W3e220> <221> m sc_ feature <222> (3).. PGI/ERDBI002556
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a or gor c or t/u <400> 4 ggncgcwdsg g 11 <210> 5

<211> 12 <212> DNA <213> Arti flilci al <220> <223> Pri ner

<220> <221> misc_ feature <222> (3).. (3) <223> a or c

<220> <221> misc_ feature <222> (9).. (9) <223> a or g

or ¢ or t/u <400> 5 gcnnrrgent gg 12 <210> 6 <211> 11

<212> DNA <213> Artificial_ <220> <223> Primer, <220>
Boasonpes oPesetre Db T FHE QeI Hi5HSG Grecis made
opftpuim2O>wk2@h>anessel eatadefx@@2the6yroupb6rsR@3stang of

or g < > < > msc _ feat <222>

(9)..8%S§A§§3§éHgg§§8§§%§§%g%r t/u <4oo>w§88gn§ n¥8h025)
c 11 eQQOGCTCR2EIgs¢lsarsos DNA <213> Ar{Eefici 3P ¥NR2026)
<223>TE$T?§%A§§§%@3§§§%§g§h§§cEigtUre <22334( 3tp- 163) 27)

<223> a o 21> nmisc feature
<222>C¢eFcCCyggncgowhsag or g or ¢ or t/ul{E9ge>IR2HY> 28)

?}SC<%%%§@?HA§GT@@@?géﬂﬁri%&ﬂE%%2Zg> gngSQ%grlglﬂb. 29) .
u n nar nc cC <z > < > < >
DNA é%%égcﬁ@%E?%gE%EXEQQEEES223> Primer <3%@> EEzﬁg- 30)

m sc_¢RANUTETTRR2ACCAAGTCSNggA2Brca or ¢Seq.CIDrNO. 31)

t/ u<4Q0> <21 <211> <212>

3 R R B EE A Bodduiguecdea®) o (deg S 5 N 2
m sc_G@ACATECRLRRGEBYggryRY¥a<223> a or §Sew.cIBrNpiu33)
<220>662ddar8beeabaptubens222> (9) - . (9542285 RoO!34)
g or c or t/u <4 gryng 11 <210> 10 <211> 11
<212>TENRTIPAGSAGETTIPRIGEALDOD> <223> PfPagr LB2HS. 35)
<221>zaheATieetUtEsHRIRTLESta . (3) <223>(8eql TDOKOC 36)

of t/u <220> <221> < > L.
{s therefgre very Sé%%ié&fﬁ%i? a ggntéggous. (9)

Using these primers, it was possible to detect nucleic acid
sequences encoding nitrile hydratases, as well as other
genes for ©putative ‘“activators”, in metagenome DNA

libraries.

Accordingly, a next part of the subject matter of the
present invention is constituted by the protein sequences
which are required for constructing the activity of a
nitrile hydratase, with these sequences possessing less
than 100% homology, preferably less than 97%, more

preferably less than 96%, even more preferably less than
95%, vyet more preferably less than 90%, very preferably
less than 85%, and extremely preferably less than 80%,

homology, at the amino acid level, with such known protein

sequences, and with the nuclelc acid sequences encoding

them being generated from part sequences which give a .
positive hybridization signal, under stringent conditioms,

with the primers according to the invention exhibiting the

nucleic acid sequences having the éequences ID Nos. 1

to 12.



<223> a or g or c or t/u <400> 10 ggnytscene c 11
<210> 11 <211> 11 <212> DNA <213> Artificial <220>

WO 2B3891p3 ner <220> <221> m sc_feature <222> (BJT/EP1085/002556
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<223> a or g or c or t/u <220> <221> m sc_feature
<222> (9).. (9) <223> a or g d2c or t/u <400> 11
ggnggsarnc ¢ 11 <210> 12 <211> 11 <212> DNA <213>
Artificial <220> <223> Prinmer <220> <221> msc_feature

<@38>p6§ﬂtiv%323&%%%ﬁz&ﬁﬂbﬂyiﬂ & Prelrbyusdd2 ¥dr it to be
smnsmq%iccta %1 3210> és <ﬂé;§ 12 % 25 DNA . <213> ,

APPFFTRI G tRo5310 595 LEPPPREFNL A0S §3C Rk Adg§Eayepees using
1?has2 > i:éaeﬁlibla basedl 2zcfiidnikd 3>Mathiodisci aith which the

L T A LT S

<gopsegpondsnggt aeéomggn@n% rRPADsine agcmsmzeszmsom these

Eﬁ@bfg§§>aé{glgé%hghcé§20> <223> Prinmer <400> 16
cccgecec 7 <2 7 <211> 15 <212> DNA <213> Artificial

<’912@S/~e<22§9mbrlm@rt LRI LESS T alEgS TGt toRBR D 1 grganisms
l@hf@ﬂ1Eré2a52é2%oDM&dﬁlE§>UN@Iﬁﬂdﬂéﬂn<§§ﬁﬁeﬁ8£3in question

Pri mer <400>, 18 cg ttc, t 2< > 19 <211> 20

103 BRACLIY "R () A0SDICE T28Sb THEF- Shbdh Bgocess-

c%hatt@mkpﬂummmaa@eunQCQQ1eacaﬁdsﬁglﬁuﬂOthélszﬂmtlon are .
| < > i < >

éé%%%?£%a F@icagc%ﬁﬁﬁéggi&ﬁh% 5&? 1§%95T2§ﬁﬁW$nown to

<ehs> sok;tll’ce@u aperspn> (Spdxaud.ned .<40Fxizgch, E. and

OgLteoLo9sC aadg 1319800> 22038H1all cloning: a laboratory

manual, 2% ed., Cold Spring Harbor Laboratory Press, New

York; Balbas, P. and Bolivar, F. (1990), Design and |
construction of expression plasmid vectors in E.coli,
Methods Enzymol. 185, 14-37; Rodriguez, R.L. and Denhardt,
D. T (eds) (1988), Vectors: a survey of molecular cloning‘
vectors and theilr uses, 205-225, Butterworth, Stoneham).
With regard to the general procedure (PCR, cloning,

expression, etc.), the reader may be referred to the
following literature and the references cited therein:
Universal GenomeWalker™ Kit User Manual, Clontech, 3/2000,
and the literature cited therein; Triglia T.; Peterson, M.
G. and Kemp, D.J. (1988), A procedure for in wvitro-
amplification of DNA segments that lie outside the
boundaries of known sequences, Nucleic Acids Res. 16, 8186;
Sambrook, J.; Fritsch, E. F. and Maniatis, T. (1989),
Molecular c¢loning: a laboratory manual, 2™ ed., Cold
Spring Harbor Laboratory Press, New York; Rodriguez, R.L.
and Denhardt, D. T (eds) (1988), Vectors: a survey of
molecular cloning vectors and their wuses, Butterworth,
Stoneham.

The corresponding nucleic acid sequences, which encode the
protein sequences which have just been described, also
constitute" a next part of the present invention. These
nucleic acid sequences are therefore all those which,



<212> DNA <213> Artificial <220> <223> Prinmer <400> 22
ggccggtcect g 11 <210> 23 <211> 15 <212> DNA <213>

weRasOPEBPRI <220> <223> Primer <400> 23 tcctt gt BCUERYPGH/G02556
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15 <210> 24 <211> 13 <212> DNA <213> Artificial <220>
<223> Prinmer <400> 24 gcgcatttigg gcg 13 <210> 25 <211>
24 <212> DNA <213> Artificial <220> <223> Priner <400>
25 gccaaggtcg tcgesnrsge stgg 24 <210> 26 <211> 22

<%}gﬁ19N%hég%%ﬁﬁﬁ§ E C%ﬁ O> 52 <211>%%§ é%%%ﬁ:%@ code,

ggccg tcct gSCt SCCS CC
DRIACQ @3>t}met|f5‘@n%| 1@22991@22@9@?3@&& <fPuts 27consequently -

t ¢ehb@t 86C ADGS COSSEASAASES hosdl Onu28edEl>a8 3<2383uences
DNA <213> Artificial <220> <223> Pr, 20> <221>

18 CRe ROSFESEr0EE (HR TUphD5C <3938 deyrle G hompLogy with

t tHe <4051 2% gaccgcm;mergmmsgguﬂa 421 02c@8rd2ide 2 th the
<212> <21 i fi.cial 8> <§% FPr|ner <220>

S359EnhtER 1 dat uPb <IHEEY 1 <03%. JEgfrgsponding
ofrggmentéu of22thes@2tuchisc ﬁﬂakhr@eqﬁeﬂoe$24Whlch in turn

( 4 t

(Bibegiripotsth, £oliofols iy 808 25,09005 ! Sfonstructing
<21_ne>a¢\twitmgf &ZQDBJ?J:?QSBY@F@‘F\@%BG<2@7€)$f22§1163 is given to
m:ﬁésfaeq{t&’éfefc'?zeﬁl(il%equéﬂéés <o R Y Srotedndl sequences

t/u, <220> <221> m s¢ eat ur e<222> 8) 18), <223>
LBi.C g7 oy IGPHONS LARSCABBEEo B L ke A Sequences
(2dhnd iﬁlécéaﬂaa’nanW1ﬁhOthg Dnvéhticsd00> 30
t cc ttc tgggnytnce nc 22 <210> 31 <211> 31 <
BH388 AP { PRCARLE0 2681605 SEHTEF 232%% é%z‘i% to  the

nmiscehehdnr ere22Bose2®f the O)y-mp@@red dea oD Nag. 37 to
LR <.%€0 s<pObR i B RAER TR i, dPEs&2E Aucleic
ac1d sequences which have been found to obtain the protein
sequences according to the invention in high yields from

rapidly growing host organisms, e.g. E. coli.

This takes place by incorporating (cloning) the nucleic
acid sequences according to the invention into special
expression systems which can be wused to obtain the
corresponding protein seguences recombinantly from
preferred host organisms. A next aspect of the present
invention 1is therefore constituted by a (articially
prepared) expression system which exhibits one or more of
the nucleic acid sequences according to the invention. In
principle, all the systems which are familiar to the
skilled person for this purpose are suitable for use as the
expression system. These systems are preferably plasmids or

vectors and microorganisms.

In principle, all the embodiments which are available to
the skilled person for this purpose are suitable for use as
plasmids or vectors. These plasmids and vectors can be
found, for example, in Studier and coworkers (Studier, W.
F.; Rosenberg A. H.; Dunn J. J.; Dubendroff J. W.; (1990),



<220> <221> m sc_feature <222> (29).. (29) <223> a or
c or g or t/u <400> 31 caaattcttt ataccaagtc

wa@arngosEphc ¢ 31 <210> 32 <211> 31 <212> DNA <PABEP2005/002556
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Artificial <220> <223> Prinmer <220> <221> misc_feature
<222> (23).. (23) <223> a or cio#r g or t/u<400> 32
ccatatatcg catttcagct gwngwtccc a 31 <210> 33 <211>
24 <212> DNA <213> Artificial <220> <223> Pri rrer <220>

<%%té> o $he @'e}t ﬂ\ﬁ f)%gg'ﬁeﬁ”%@e tol a@reﬁ%'z%?cp@ %)l b9 cloned

/u <220> <221> m sc _feature <
Soeusta dletnos gEBFYRPE - <400 38 gé?égt%cé—n the brochures

a@g@@mtl@@lr Wﬁzg%h%‘lzggﬂ]@%aﬁés <3ﬂolfhc)g2321 <§ifzam@blé <AN&8% England
| a < > < > < > < > mS e

A% f4) Clamech 95> d:aﬂoocr cB%ﬁ g% elr/up]%? rgézfj.asmlds
masd frest tLes <Eaﬁ> kééO)Eoun(iZOi)n<ZG$Dvaror . oM.g 61985), DNA

(L3R5 3 SO I £ 2 05 e e

<QZ@9rd22_B:Ddﬁlslil€fzeat1&rb <2212?l> qug)ardq,lsp <X23%e@sbr (1988),

CV@EtBrQr td Us 52205 6%2%501@&9151961&%&1&2%&%% -and their
<223> a or cortg:or tr§gq< 0> 35 tccttgtacc

(24)

a§eeggndd Isédlfficc &6 <2 BlEoTERaEy 2 SCopaded 3D, V.

?r(ubbbt;i alés%;%%%?%@a@hete&g%ggaa@ g@ﬂa1>e£ﬂ>§§ss:;on, Methods
ature.< aqQr caor,gort

%65@% gcéégttt%g gcggéﬂ? it’:cc‘g'24 g?jig§‘3£§7 <%11>F' and

786ns2t2s, DNA. <2](328L9nk,n0\Mol<e’bZDlar<22<Sl>omAaﬂ1@genane1aboratory

gt oo (5| oA ot MEBHS, A e, v

cdorfat tac tac gcg aag aag aag cac gac cac 48 Met Ser

L¥$ o Eh$ a¥akaHich ASBn TWerly oAb fetdiSi Y $el Ve &l S S R:lone the
H's 15 10 15gat cat gac cac gac. gtc cac gag gcg ate

gagnghELEEg cgalcta@&@n@gttlg% %@Slﬁ-ﬂ@ BSH OHi SeqBPNERS Prsording -
Gty Ahe Illrﬁre(attioﬁspnﬂcg 6 GbHtCGorgddidh &@cgp@@gs (Roche

cbgothanira1df SERGLIToNE GlRdie vetiedveRfepls D  peTace
MéRoEhe G Bibeheldrals)40 4®mm3g@g aa(Amygcsigime gt Pharmacia
aﬁfo%&@hgg p%%g2$%0 quté%%ag%% %&9@& g%éf Extreme
@neSereaceo:Laagrtfe@ gagryasmgdsy @f gtlkecoEdcseygeggg

gﬁ.g EQQ Eééngéglacgtﬁécrgégmlbi’ﬁaﬁ)@e ﬁ.Hr%k‘%ﬁleﬁeHnto which
Tyr a Val Val Ala

E]éet é@laa%%ldfac Oécg"%%%mﬁ c viEGh 6035613& otRe g y&deic acid
gééqﬂ@ﬁcé@&]a@@@rdlng to the invention are cloned is used for

replicating and isolating an adequate quantity of the
recombinant protein sequence. The methods for doing this

are well known to the skilled person (Sambrook, J.;

Fritsch, E. F. and Maniatis, T. (1989), Molecular cloning:
a laboratory manual, 2% ed., Cold Spring Harbor Laboratory
Press, New York). In principle, the microorganisms which
are used can be any organisms which the skilled person
takes into consideration for this purpose, for example
yeasts, such as Hansenula  polymorpha, Pichia sp.,
Saccharomyces cerevisiae, prokaryotes, such as E. coli or
Bacillus subtilis, or eukaryotes, such as mammaliaﬁ cells,
insect cells or plant cells. Preference 1s given to ﬁsing
E. coli strains for this purpose. The following are very



Ala Trp Thr Asp Pro Qu Phe Lys Lys Arg Leu Leu Ala
Asp Gy Lys 85 90 95 gcc gcc gtc teg gag ttc ggc ate

W@ai0509F95aa gee gag egg ctg ate 336 Al a Al a VBCT/BR2005/002556
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Gu Phe Ay lie Asp Leu Gu Ala Qu Arg Leu lie 100
105 110 gcg gtc gcg aac aca ackh gac gtg cac aac gtc
ate gtg tgc acg ctg 384 Ala Val. Ala Asn Thr Thr Asp
Val H's Asn Val lie Val Cys Thr Leu 115 120 125 tgc

tﬁ&r&%u&éﬂ %xce&%x%% Cl g, e 199¢ckat 9rEGE, Cafr a@zé‘z JM101,

c 432 er Cys Pro_Arg Thr Leu Leu
l\/gﬁlﬁ’?o r R TyPHE %é@ 1382148 aagTagdPHt - ad%lLZl BL21

t a0ES9C begBLge @gbg3yt eotlen gAAsCRYULCYC gcg gtg 480
Lys Ser Asp Asn Tyr Arg Ser Arg Val Val Tyr Gu Pro
Arg Ala Val 145 150 155 160 ctg aag gaa ttc ggc ace
grfgrehgrmogegagthgec gticlate gagidgcsgtigeb8slewhliyh

GIERRTY (1o G0 i ol ol 88, o vos
089 gbgBabe arsk V@'tlgil't & cafdbisl CHiL%l 1413 pflgé’ﬁhge;g nimpgoved, and

Hl&/ﬁt APy el p Mt e esgwe%ésAWl%'ho 230 d83uired for
cag gga ace gad ggc. t gg age_gag gag eqg etc
gca@n%t;guéggnacgt%% FWhi vy TRE Gau ey rids éwdéagasef are

GHefegabe @lﬁ.tﬁblé—eﬂozbe@rﬁbaﬂﬁgZ%a?QSaQ@C tEmeat Jwhole-

6991 % GaRGaVAe Lot Yy o T Varo ) (CTyeIars of chis

thlpéa/alazﬁa y r8eombifadts 2R ogeg@aisneg sawiu ggs dgdwse which

LA GEC 9001005000, Beiiobes S1Y By o e

Unkmwd ge@es epegdingt agehbhele byﬁhataﬁm Bhesel whole cell
h%QEQi?éE E@L@BB %919)%1%% Malgcliari dasd H gnMahed SwhSEh  are
Tyt Lys His Asp Hs 15 10 15 Asp Hi s
Aé%qW§e%§°Vaﬁeﬂp§P8ﬁ&nﬂl éﬂﬁréﬂesu RGP /G IS 4§ yexplained
QY 2h2503@sBtg PreeSer dAyniie &rd | dezWids SomhiAh) exhibit
Al a.%t GlntGI utLeu Leu 35 40 45 Qu Gu Lys Ay Val
VAP SRPE AP~ & 4B n val Arg Arg Ser Met G u 50 55 60
Lysr Phehid urébsod, u wimil draeIllyr cAtgl@sysAl whicly Vmmprise at

\V/ 0 T P .

Lgéa@: }XIFS ?gngﬁ %gllg féféaa éf’o{g Q%Q%éxgggpyogg?ss:mg (D-
Vot Seba@damaeagtyvurca A@p’l pé@n@dJ gEnesG enge@inguan active
lﬁﬁt%/ggelll(?lgfd]rja@a@lea é’ﬁ.ﬁérz ﬁg%oﬁbgﬂde@rag Fije\@:lg Hkécomblnant
THECPPOr@pPlTRe Péu theu agoyementiogesy SYRf- mbtﬂmally, the
]43190]1.—§5cés4@|—y:%t3§.&9%5 PcdsN chtbrAls@ SeddAt Joval Walc1Bilc acid

Gu Pro Ar a, Val 150 155 16 Lys u Phe
Gsarrnceh ) Rl indrat A TR OR) SR Ahfeypeous for
1d8cdmbosling As mBeriPsnfuhat fop Meto Any JgidVElndalon. These

| P Ar r Ug

Ezygé E’?%eg gnAﬁr;gr% %{’ érq Qs Eaerﬂulﬁ 1%5 éﬂo cted from
2@5€AI997QN$7p ahr pﬂ-’@dl‘—e‘qlall Lpgusptes hpovéleslsli@gLy@-%lnonltrlle

I 2 -
e wie E i
o18Y, mﬂﬁ%wklz@o@—@@wm%%c a%%h%afa%m%se activity -
nd)f” esbrdeahgse (o-M 224 B2P02mi231>a6D8 <22&¥e racemase
657) <223> <400> 39 atg teg gac gga aca aca att

g@ t %ag gcc gcg aca ace ctt cga 48 Met Ser Asp Ay
Thm Jcﬂlcﬂlti@n&g predi@indl thdl prdteidhsedieendey dcSodding to

o et gt S R Ao R S R rifing -
Ahatlr_elleG n Avdrahesal aaz¢izdt3o cddegt cwfgs]@vcce@llcgtcatalyst
%? %@& Igg t%r etﬁ@glﬂG@nAFQneE&éf%%agﬂ?y ;ISfoé&éeEr% protein

G eARERCB5 mwa%swgtt@—%ved‘c@%% RECHaEtycalgee cba@lzoblum'
gaa ttg age cac ctg gcg gag 192 Ay Leu Asn Al a Ser

Asp Ala Val Gn Gu Leu Ser H's Leu Ala Qu 50 55

60gag caa tgg att ccg cgc aat ggc gcg egg gtc gtc gcc

aaa gcc tgg 240 Gu Gn Trp lie Pro Arg Asn Gy Al a

Arg Val Val Ala Lys Al a Trp 65 70 75 80 gtc gac ccg

.. o 4 a



115 120 125 tgc teg tgc acg gcg ttc acg ate ate gga
ctg ccg ccc gac tgg tac 432 Cys Ser Cys Thr Al a Phe

waboosiopes9sie Gy Leu Pro Pro Asp Trp Tyr 130 1BGI/EBD05/002556
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aag gac ctg gaa tac cgc gcg cga gtc gtc egg gag teg
cgc ace gtg 480 Lys Asp Leu GueTyr Arg Ala Arg Val
Val Arg Gu Ser Arg Thr Val 145 150 155 160 ctg aag
gag atg gga ctg gat ctg cct egg gat gtc gaa att cgc

gt Lys G 1&h¥eledshs Pr :
VaE %%%aﬁhﬁl’ei’ R Va?u%%g %061753t @4933 ac(gog?@4%@5517 oF

gcc
gROSEEFSdg@ t%éalﬁ%ﬁaﬁ?a Qg vVady gt% @ag thaf 570 ffariovorax
AspThiziBio3Al.a Asp Thr Arg Tyr Met Val Leu Pro Val

YA GRS 8 B It fron
GBsetidonrasGnu tGlda laysl IRhpdedoksis |lsipe \,(alodﬁ‘frrel'%n, S. E.;
6%3 i%r%%nchK gaczxggxfofé&natﬁ %gﬁe%ﬁn%sgc%{ig? aéigalken, J.
<2\10>Mmjenlﬂ 2¥8 1PB9, PFEP D BYY @@l@no\m <822c§ﬁ 5253 Other

Ml ag@NoNE-1q al Hﬂﬁd'én' trdbdiddes hydpabas®een described in
ML2K24<400> 40 Met Asp Gy Thr_ Thr lie Ay lie Gn

Améqu&e##@-ﬂ%ngﬁﬁpbg ﬁegmﬁé f@dSéKM@%¥9%ﬁ h&%ﬁm$%, H. F.
Em NP%e%&G sg W. Zripe Alr tleets EP” grg %@@O% ,a 520 023830403), as
ro a u n e n

NI 2R gi8s A IRR e ST Ak Boaret | A mtpacter iun

Gamt@lmplleu (Beestien, Lal. AFa Ju; 50R&ENEKeE vF Ghnkdnp H. C.;

As g Val,. Val Trp 6
R A he 69 el el yfl abnpdls, 0 Ravantase
A@ﬁ Gsyindr gAtrestian@orasengdesl & Graseduod fheefact that
Sgiyohlet ol oaLyfaéléﬁlél' Snftt.:.g:l.i'gs 8y %\ﬂéﬁ:éﬂl O:|.1'1to the
Val Leu G u As hr Pro Ser Val G n Asn Val He
c,\,egrmﬁpenﬁllws eilwtmslee}gaééw epsithedapgiphe Thr H
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gggb%%gi%? gi%%gt%? geg ﬁl %gl%} ﬁy aﬁe%ggnéte%lucidates

G:heAﬁarEhrSelo_mensfe@(bi%tlgechRt pcr@dua:as otlgi ¢t ea gk gobtained

E%}gc §9 %t %%tse%ﬁl% %%g Thrh%a!elc?m lete DNA
1@eqae:5caao aftc tdtey gepegggateg ie;tgemmm@cat Jlrgg order, after
a c ag, agéd oA\l
@goﬁlgﬁg %@yr él%gsrc%%g Pro G}%rTyrSlﬁg 11 1%8 ?Ege SRzZYIe
g%%mléb%sgtcf@i-’g e@§tdagtocg RFPfdgd gt g c@ndcegeigggstigating
ahBpUPEationd32 Ala Arg Val Val Arg Gu Pro Arg Arg
Val Leu Arg Gu Met Gy Leu 130 135 140 gag eta tec
gag age gtg acg ate cgc gtg tgg gat acg act gcg gaa
180 fmbanteufSentGonaddy ¥alletiting edArlg é&ﬁpﬂés), Agpich might
I]?(és%%l}étt c%n% 45 139 11.‘115.2 égg gi.gcgrc;g é)%r%f% gtlgetagenome
Al goPheiésu Vmetaganéme L@UAAr g}lhr@rﬁ.le&)a yarkhr fzbo;usmg on
%ﬂpﬂ@a&@g&lln?gléga:.’n@gesgﬁgtgégegagmﬁ'i:‘ﬁl%fg glfeg eéc?ntext of
gt’c acg cgc CégL ate, ggc
Leir ielmegek |G 1%iqesrm ik gley PoRsivie B @nylge-o nitrile--
185nvEPc Dby Ofbcessrgheigng . dt a0t dahg 68deYal A genetic
Ar(g Val, Ju Val Val 195<210> lg%lé<211> 199 <2&2> PRT 1 £
SRS RG o <FBDSAISHHLE et B phieeni 12 Poo- ©
ntdriéepdydindg asaitrifeE2 ADOS &2 l\/bgeﬁes AsforPr osdibgequent

Ar Pr ro 5
AL MR D el o dB s A S0 e
\laasj;aso o 28030 cRbipize tiion Aby Gnaaval ny $erectional
;%é % @lla Gu Ala Trp Ser Pro 35 40 45 Arg Asn Qvy

al Val Ala Arg Ala Trp Val Asp Pro Glu Tyr 50
55 60 Arg Thr Arg Leu Leu Ala Asp Ay Thr Ala Ala Cys

P Ahdnbfd CHY1S57Qs75 ﬁelaﬁyr Aozl YoPEeaed Gffom . four
r Leu 85 90

Gu r lie Val, Val Leu GQu.Asp T 5 A
VA £ fTent - nhi veks vandy S1FRP GlRTESS1aRA o EoRrE,  sandy
Aé@oé‘f@téxﬁ)o b B PArim)Val alel GhycheucBnoaPhedAspore than

A U W ettt R G gL nierile
Ueydd30ad85. 140h6 uskéyledr oeysSer Val Temiliiersr grith the
Vﬁ% ],;_F @::‘POII hig eThEyAha Iﬁ%’@a%éﬁoﬂéo 1]3_%';5553:@_%3Th r( Séhgoss , PD;

Leu Pro Leu Ar Ay T
T&I@n%]asmar@, 178 Sef?Hid q l@a‘-ﬁd}%@lwacg%r @é@%cts from

Trﬁét En&hicdN achbteht eofdyi d80id 851 JO oAb @y Ngél V8. 303-

G u Val Vval 195 <210> 53 <211> 45 <212>
UhkRowiPkebeeh « 98 Tt iyenome %%h%%@%ﬂ fetagenones
hyflr edrisPex MESAIBL &P 20ons@2t]ta @E:iqwi:(dm DifBdgnt Soils

<223> _<400> 53 at

B8 g RPuEars gadotar Berdls GRFel, CEflEeSRInES Rfthaiiln
Asprivbsy s p ficen A§b0HrtsChsanlléowfala @nloEssheaﬁ-cmg coli.
91?&1%%&%?8% P@g%@aﬁgga&lé%b%@ 089'0 agl&c BH?t\%HhHI 2 5(1):
Tﬂv -5§r ®PAdpau 2@,25A%u%¥c §&¢ eﬁ%tfg%rénaétré ARa @5@ Y, SF;

C&Bo&iRaid] Or G2 BEPedIMB! LM £oies, Wi, L@yhéi,y BRU MacNeil,
Ala lie Ly Gu Leu Leu lie Gu Lys Gé val lie Thr. 35

SR YR 5o gBPRE g St Eaddjtg Mt & Dfeg Xy Gerdy, Ji
Og&n@é Bside, cCcg; 19Zoddmafl,a G Var0dopy GthoAlagl i €he soil
Gu Ala Arg Asp Ala lie Thr Pro 50 55 60 teg etc ggc
ggc aag gtg gtc gcg cgc gcc tgg ace gat ccg gcc tac
240 Ser Leu Gy Gy Lys Val Val Ala Arg Ala Trp Thr
Asp Pro Ala Tyr 65 70 75 80 aag gcg egg ctg ate gcc
gat ccc gcc gcc gcc atg atg gag atg ggc 288 Lys Al a



Ala H's Asn Val lie Val Cys Thr Leu Cys Ser Cys Tyr
Pro Arg Ala 115 120 125gtg etc ggc ctg ccg ccc tec tgg

WO amsaxgoyac cgc gat tac egg teg 432 Val Leu GPEI/ER2005/002556
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Pro Pro Ser Trp Tyr Lys Asp Arg Asp Tyr Arg Ser 130
135 140 cgc gtg gtg cgc gag ce® cgc gcc gtg etc aag
gag ttc ggc acg gaa 480 Arg Val val Arg Gu Pro Arg
Ala Val Leu Lys Gu Phe Gy Thr Gu 145 150 155 160

;rggtgggn@@& Jag géégr% g;gt Cf&ﬂc Qé&e&é‘fn%at tﬁsg §Cfetic and

HEen@sporset CFhVeAEat)AsﬁfLéHlC}@G:W er%ﬂll%ﬁ% Applied
9499 Ct Sh-FLshrdthéh t4C %&mlcglgfgﬁce @®%)J9C abg429¢). These
576 Arg Tyr Leﬁ Val Leu Pro ﬁ@o gg Ala Gy Thr Th
Gﬂdo@‘?/ pgsthRe¥go CPEsaid l@’ig QOCMEngé’fgadDNA €
ahetyenaed OYe Jhibigcied gwake ggu:eg&rgacBZﬁoﬁl thAtel nitrile
uAadulieVval T g A8 .
%Yd]@%ai% 5 al§3y cocr:% Q%a gce cqc%x{%gnggg %ﬁlCh used
\aegéherdys AIOd.lIQOmluZ:Zﬂ@OQﬂES 54wk2¢h> 2efre2]1 Berpred from
en al '
nlﬁl?}e@%ydﬁ%rjgé%Q? I\éé&c%ﬁré@ QR irsll R Lﬂ&’lémﬁ nitrile

8 <400> 54 Met Ser Ay T
Hhsdrpsases. ASTheH slougnagadans prierAs p eFPdoxed 1wsreg those
@eﬂét&aolﬁye nébarbygods e tolys, Val Hs Gy Tyr
G n Leu 20 25 30 Leu Gy Leu Alalie Lys Qu Leu

Leu lie Qu Lys Ay Val lie Thr 35 40 45 Ala Ala Qu
\@16:8&%1@ n e%r%léételéﬁp AkaeAr pAserd a hb.zllfﬂbr Firh:ehSOprimer
955 er Leu Lys Val TrpaT
ASPRBFDERERE Tt (%JS 7)6/:‘—"L SbEysp%%chl?lé{éu ]Ir?e D Agsse be
Pd':@m]éiﬂe@d arisha tbsdehaGiuogMethed prifeg @B aEItygys B-0lr

U € As Pr

T TR Srp AL s Aol iRm0 o) o
QysOBer (GjseTyefPridrear §CRI apqq@qizotmsbﬁ/aﬁwt@% approx.
L%%O%@ Promsee Wme T E:lkﬂlé%SA%Ehﬁrgg AspeTyrMidr Sebnstituent

140 Arg Val Arg Prq Arg Al a Val
L§sOEFu PRB GPF TﬁPmélﬁleii45“T§g‘ 16PORD (RA IS A@i‘) primer
Aé@né/@itﬁé@tV@LoAfg (YakeHos At m wocmcac Asp heuexpected,

(13%91%%%9 (1318 @ﬁ éguﬁr\léggué% g%rge%@e’“‘@ore” part

Aba tha brimdas Tllmndérglme@ i}yssmemce WyNem) 3B5to 36) is
200 R AL 0 SRA0TC Sty LA whil
é;@%@@ f}égj fﬁ%ﬁ%ﬁyﬁgog@% 3> Il\/let ag%no%’e - al pha whase
uhhe nondegenayatat aggmenhosarbe svapsed22>
(1)..(627) <223> <400> 55 atg age ggt cac cat cac gac
cac gac cat gag_.cac %ac aac cac ttc 48 Met Ser. Gy Hi.s ™
HEBe H Qomegsignaing Fls ¥§CH P A asheH @PHEd” §Ufp using
1§n@ﬁﬁ m@@h@tgi@ gm;m:g?mé;t gpahglK?z@sefgagaa Usegl,ctighe PCR
(oo r.Pr.o lie a a S re
G“ - er e PRRASAI A a B ? aag‘ﬁvgg%{c #al%é g@%ﬁagsﬂturer s
ctfisgeacgtgnetc gat gcg ate ate gac ace tat 144 Lys
Gy Tyr Val Asp Pro Ala Ala Leu Asp Ala lie lie Asp
Thr Tyr 35 40 45 gag acg aag ate ggc ccg cgc aac ggc
gtt cgas gioosgtiblgrc teagigeetify @lomes IGprnyingy genes for
Pﬁ?té‘ﬂge‘ @ft\]/dga)ﬁd@e% ALY Nah ValoAl %hbysme%aﬂge'ﬁb@ 6Qbraries.

ace gaa ttc gcg. gc ca at
gﬁgbeaggl é@dz@@rﬁo‘;l s gé 1&%1: gt %%g %%, using the
Ledrkys ddduehdesd Yofer thlea 6hi 6L I/ 8ﬁygeatgse gcgenes for

aaetcgctat gc g cat cC g ag ¢ t t :
OBAeREAEYART A Chey GLE P YRE GOty ) Gdting the
GEulH-$ehbtha§ec§5er&Eb 9 sgitd. oisgt; tPD adaratglgrean gad (2003)

ga ac, aa te cg e
ABROFRPRPoE 128 1 T IR Lo i rD VAP Gyer iy oy Curwent
10pit®BnH EntgbloEQChgelng,ccé4ﬁéb ccd0yrgllic ggburan, R;
ctg ccg ccg gtc tgg tac 384 Cys Ser Cys Tyr Pro Trp
Pro Val Leu Gy Leu Pro Pro Val Trp Tyr 115 120 125
aaa tec ccg ccc tat cgc teg aaa gcg gtg ate gac ccg
cgc ggc gtg 432 Lys Ser Pro Pro Tyr Arg Ser Lys Al a
Val He Asp Pro Arg Gy Val 130 135 140 ctg gcc gat

X a2 o . o

o o I S



576 Ala Ay Thr Gu Gy Trp Ser Qu Gu Gn Leu Al a
Ala He Val Thr 180 185 190 cgt gac age atg ate ggc

wae®sgysIyt g gt c age gcg gag get teg cga 624 ApQI/BBIN05/002556
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Ser Mt He Gy Thr Gy Val Val Ser Ala Gu Al a Ser
Arg 195 200 205tga 627 <210> 56 <211> 208 <212> PRT
<213> unknown <220> <223> Met agenone - al pha unit
nitrile hydratase <400> 56 Met Ser Gy H's Hs H s Asp

i.S Hs Gy Hs is Phe,1 5 10 15 Thr Pro
Wésﬁgaﬂﬁa Ar g Val ésg ﬁ?ucﬁeu e SS’Ser %88 PYeu a?f) (1933)
ACha?8cBBr3fatyenGof Eertl\ialle A]smdPaba;éeagAMSLeleo&emi by DNA

Aéer éﬁlkg g&nﬂﬁhgé’cgc%clfé\)/a;a yH 5? E)ggéy Biotech

TBpoqrhemA%(&bo @B@%ﬂagzma Al a Arg Leu Lys G n Asp

Gy Ser Ala 65 70 75 80 Ala Val Ala Gu Leu Gly Tyr

Gy Ay Arg Gy Gy . Gu H_s lie,val 85 90 _95_ Al

pﬁé Wa# ithsPPSS@ﬁlea GorfstaERirguthRetVAL - '@gg’frhrsequences
é@ﬂu%@elgoécéﬁo s\?ﬂ?eﬁeés}%}/%ﬂ)& ﬂi(‘fz%al'{rzcgf EIZ) %@ﬂle%e@lncodlng o

eu Pro Pro Va yr s .Ser

P?%bﬁﬁtirg r yst %% VAL | |]l Qo&fy VB subunits
136i43bel1dD. L'@heABanspcé’beoG yhk/aé @’bnesethch Gbuld encode

g Lk Va 155, p

%ﬁt%ﬂvg Jﬁl;igr g thgyé?‘étéég é@@v éBr%f Sﬁére also
18sterningg. Al a GIy Thr Gu Ay Trp Ser Au Glu Gn

Leu Ala Ala H e Val Thr180 185 190 Arg Asp Ser Met lie

Gy Thr Ay Val Val Ser Ala GQu A a 195 200
268 ou@Rr 5LUOPTSPEEE <6h9> Wkﬁsmﬂﬁ@ﬁmﬁe%zzébe genes

<@rdsdMayagenone -ardl ppa dibuninid rwkeehyidr atase -case placed

Zg%%g?éz §>a€1§ %g(@% %%ttfg’é) 09869% N <48E?7 géne 10

gporombgeace TBe MetedsmrPr @EMN2IAr gndlr,g BespBhéilvellyp apET26b

Sgﬁoggée}{al A aBlLoesUca.-QCHcel S0, 15,898 glggdg%ggghfé €ourpose

gca gac cac gac cac
A(gi85a Bi and 6) As@a_léxg R EWR IO @%@Sﬂ@wtem made

th ZBogél%Qecaroatsﬁ@ﬁ alcdmrth €0 #ee %itﬁigegcﬁydratase
etc 44GnH|ané§§§) u Pro

Sﬁldb%bt’ée%rﬂma @’egf%%n’@/aﬁn@gleger Gur gaanstructs
t?@rét @x%ﬂzes@;fe@ %&g %agcﬁg@ Sﬁzlgagtng %m CgaEllii)CaC%@clgnPlus RIL
etc gac er,Leu Le u Lys.- @Gy Leu Va

GiioREgenr oo HiPeh AR oot ho hg TEbL b UoHRc qpwpated at
ta6°gagusiangaa:aa gteddge cegdcgindacedgavigdy 406G Al IPTG on
Leu @;%%T&engl%ﬁ' fL S V§!§ Gy 1Pr00 @'Lg x/gg‘sr,' possible

egg gcc tg
gao aibeﬁJga@vltt@c the cm%o ,tt‘al 28 pecagiongtly grose, of

Aggoééﬁn-rri)gé@é gdSio Y Qdﬁ:@.@wﬁb‘ LMW?e%préQsi—Sﬂ 8x 987°c by .

ttc C aacC ggt ace gcc g%ﬁ QS ttc gg} tac
tﬁédggénge’@h%éepﬁﬁr%‘ér ﬁsﬁo‘@ly t?’h? a SPFREPSALRI various
G-HapBeofb¥ Tzn@gérGEacS@f 1800E0%c1dfs cagdgynakebnad /GrpE)

¢_ate egg gt a aac_ac C_.act a.cat _aa
A5Gy R 2O | S50, GOYa B C I RS AT TR E A ch went
Theyyal thatAanmiévéélObijBeéuc:ngctgegtEJQDeaaguneg tgc
tct tgt tat ccc tgg ccg gtg ctg ggc 432 Leu Val Val
Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gy
1’3f1e1351a]4@5 t g the gregrr @t ot gycE bl bag agedngdg eezonitrile
t %r klghs‘i@%rgﬁgygt Q:LéSOZ e%l%ho l%ﬁloﬁlsbé—iﬁb T%dSss:Lble to
1é©m9¥1§t§atlecc@nlz'gacé@ﬁrgt @°E¥@1€5é°@agb?FWe@’@c By protein
gbdaftdt Cgﬂl&?&q SRl 1 BréeRr&R 0 AP Ghe @dtileitAr ghich was
G'u Phe Val Val égu Pro p 165%158 17 ia.t agi? £
gﬁﬁoétl[jeégt THUE ¢ At g&c UdGe © \Eaei gott case o
etRe5¢é8 obes dontt a@nid n\da It hay gn\fa*lll'é/ rhyARe tSere THAOLD A (Seq. ID
Gu @n Arg Tyr Leu 180 185 190 gtg ctg ccg gag egg
CCg gcc gga ace gaa aac ctg aca gaa gaa gcg 624 Val
Leu Pro Gu Arg Pro Ala Gy Thr Gu Asn Leu Thr Gu

Gu Ala 195 200 205 ctg. gcg ctg ctg gtg acg cgc gac
gcg atg att ggc gtg gcc aag gtc 672 Leu AI a Leu Leu

llllll PNA PN



<220> <223> Metagenone - al pha unit nitrile hydratase
- MBad O <400> 58 Met Asp Pro Thr Arg Arg Ser Phe Leu

wWe@s820595Thr Val Ala Leu Thr 1 5 10 15 Ay G yP@&/BEPADE002556
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lie Pro Asp Leu Ala H's Ala Ala Asp H's Asp H's 20 25
30 Gn Hs Gn Asp Leu Pro SepysAsp Leu Ala Leu Arg Val
Lys Ser Leu 35 40 45G u Ser Leu Leu Val Gu Lys Gy
Leu Val Gu Arg Ala Ala Leu Asp 50 55 60 Al a Leu Val

W75 00 g VAP VI Ry R BV AR o Ugpias mot

Tyosditsl &l o Adgteet 83y0 P 1OH s AﬁcarAgheGn,thmrlem laydratase
gl‘? éﬁg %ﬁs %A@ﬂr)hgn%} sI)ér %15(3 Eoﬁ%%aé@g ]x%tﬂ-lghe clone
e Val

I2HRE Sea 11153 M. 1 Q_PE)U, \7@}1%|Wﬁ,§iqqﬁrl]l_:@.ye@1§o have an
ek £ /8 roﬂ:’ r @pBut Pro sVal/ gl—ebbfG EBﬂI30e*l§15 1l4AobEH it was

\%)Sf\%) E?L4‘3° ?%P%y 3 S o r ea-a&we%fq strongly

A QG usBBhet&hyidal pig’ﬁbotélﬂoﬁ’r 001%(1 1b§5 fordl A Hilse soluble

ety 98 VBholloAE) B8 B NRGAG " Aeqenciy
Thepe@ide Ado Leu ThghG de@ree Alan 185e20pazbscudarAl gnzyme in

I\_é]ye%‘%cavm Thr Arg Asp Ala Met |lie Ay Val Ala Lys
1'215 220 Ala Pro Pro Gy Ay Arg Gy 225 230
<210> 59 <211> 609 <212> DNA <213> Unknown <220> <223>

Met agenoMecas@l R Ui tyai-tdiy e cﬁ"ﬁ’drr@itt@_sﬁle W}S@f@tases, an

R o g ity g,
t g t ac
gb€oBEEn %d@n@rwl'&fh Lagso s Tho K8 Ui rAsgl ed ﬂyac'ﬁl:livating

Tyr Gn Pro Ley Thr 1 5 10 1 atg g :
gtRe aﬁ’elt&tlaecggyéﬁatéFﬁ’ct‘ﬁa tgla&g:]eangtaigfége%gG Sﬁyrg%lgr %%ﬁedlate
Met et tyE eff e Speneeuf oy gl sWainites) ol tidk uenyym@Q These
a C C C t
grcég%gggt‘gése El%i%%%ag@ﬁ $10:03Gdl C BSONEIC 86933t br P14k
Al Sedy gTTAl ¥o NEB5GI §1@pe theig yloéﬁcméaxsv@é@%aﬂaa?g@bout 12
CGH 9a0xPEC YOG 19CH Bagasdt Q)&'{s(ibg.@g €@CpgePakey Win@® nitrile

FECERT NN (RN ENICY Mo .

at]ﬂe Ctﬁr@“e@ﬂ_c@awggcum a@q@e&ngccwé@O ebserRrimlAl for other

r,. L l\/bt r a
% t%%i/@%ﬁg%%r% Ube t% ﬁé)s %c%/ ﬁgc%é%/%{;éle célé A B2 order
ctg atreegtjggte ghg Zasl@leucel QfLé’lJ-Z- aleu veRe s <Pt \ﬁéhose genes
Pro -y 18y L¥s, hgu Lhe Yak-oMal pfdia 3530 9 1@AedfCe on  the
9¢g" gac acg cac aac gtg gic gtg tgc acg .ctg tgc teg
tgepBessem T Ahe A@@rnﬂ#ﬁpw ingnngdridy Pyfreyeses, and
T?is&eanttﬁasieron’r%.@@l%%&@té@és fﬁgoﬁg‘ét%ig% _leilganes , two
et c ate ccg ccc gag c eg, ¢gC_ yr
gfées’rﬁfe QL%":FSLel‘J"%ey pﬁ%m@%o g gh $GF Oy PBBRIMCSS
S@Ko%@hl& 120. 12598g¢e tmmgﬂe‘agelecrgﬁraemmaﬁ gofgcthe broad
gag ccg cgc gcg gt.g etc gec _gaa T er
RS TRER TR X T T e

13ht1¥80otic- g@s:iat@naeecasseteg gégnaadG@tcldég-]aﬁé and, in

cga; gt e b ERr

/-\gﬁ %?eéﬁér Iaél%rggd ﬂd}%’t} t%y é?lrtr?}S dlf'sgcl'g)é's (5’15% 'Spromoter
aThegcr@:g%&smr@iw@c ﬂ@@sétf‘écgﬁg wane cegsiogesqs ceBBR5-P12K-
J As@ Vet 259, Tyran@w Val Met

Pfrv}g9%€{§ QArﬁg @%R%Ihgléglc?v%hr 16t5 170 175%aa aat ttc ace

gaa gag cag etc get gca ttg gtg acg cgc gac age 576
GI'HeAﬁﬂtE’EEeTH’yd%dagbUg@h@sLMVwHDa Alsaqj.ean/aNo Th9/71) and

Ar er 180_185 19 ate t a

aMga%AfB ?@8 %t adP60® - Le%ﬁég erE ,&ltn %éa bresence
Les Pttlce1%&%@&21960%2]{1»@1@@1@@&2%%. <ZIB>No. 83 -
Unknown <220> <223> Met agenone - al pha unit nitrile
hydratase - Mr3dC9 <400> 60 Met Ser Ser Lys Pro Thr

Gu Asp Leu Gy Thr Tyr Gn Pro Leu Thr 1 5 10 15 Tyr

Tyr Gn Met Met Gu Val Ser Leu Arg Gu Leu Leu Val

Gu Lys 20 25 30 Ay Val I|e Thr Gu Aa Glu Val Al a

~ A Al o
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Tyr Pro Arg lie Leu Leu Ay lie Pro Pro Gu Trp Tyr
Lys Ser Arg 115 120 125 Ser Tyr Arg Ser Arg Thr Val

woe@s@s9Pro Arg Ala Val Leu Ala Gu 130 135 1EOI/EP®05/002556

Gy Thr Thr lie Pro Qu Asn Val Ala lie Arg Val H's
Asp Ser 145 150 155 160Thr Al gsAsp Met Arg Tyr Leu Val
Met Pro Met Arg Pro Ala Ay Thr 165 170 175 GQu Asn
Phe Thr Gu Gu Leu Ala Ala Leu Val Thr Arg Asp

3?%9%%% 2%%‘1 %Lﬁél 2 11>¥I§\2<§hO§1?>L%L§A°@<§fgzéuh§8%%}m5train
B2 <2FPamibisagBibre In bécdhuncesabirile hedr apessible to
SRR PP P 5222d 1) tnd 82808333 <400> 610810 nitrile
gty ggd aag t

gt 999 gg gca ctt ggc agt agg cag t
durdnrtpads et Val Gy Arg Gy Lys Trp Ala Leu Gly Ser

A @redbiecdl @ Alge 19152:4%&509@@ 0S&q Aatp ti9d. €@d) Cihicreased
ate agt c¢gc¢ cct tea tggltea Ala

Asn
Tehe GRRELEGLY| @fsdiear bfr‘? 3r‘fli|ea W?@F’% (Seq.
2fp 3GcAt At gt Byetabaty age fgc:tto&c gofaTLC 1Aa taagapprox.

o g 95 %@@ k%éb!&: ® 13e Va' 1%%“2%%5%3[ é:ﬂgechTf‘éne M3aG10

ATz yamal qc&eoggclgcg\Tcgthgja{éwaoe gtg wes cassgdolat go detect
ggt:wetxg Ya; ¥o€8 éygéél 3 CeMY 2z yal Asp f-_rLtlrstAI E"J.me under

aag ttc tgg, ag egg cag
aid’@e@@ccgm@l’@:g@ngce’f@@@e P EHeP R P ThAt Fﬂ;]]ée-[pf,esence of
G ABY 2R MhAh816§8 Ad%qteUIﬁr adhr eh)a kel A9 Ar@cBRl for
70 75 80, aat gga ct age gta gat gag ctg cgc cgc
GERCERITHRY A 9‘2]8@9 J@y Leu Met Ser Val Asp
Gu Leu Arg Arg Ala Ala Gu Asp Leu 85 90 95gga gac

ac gc ctt ga tactt g c ttc
Hrlde NEARRl, 97 WRllB ) CRSRaRE (| frottoming
M@eﬂﬁuregmo@hmiﬁdl aPJJZIO 11@6311_(1@5 ct%echclléd@O@t@ c@@d 85)
etc gaa aag ggc tac ttc acg gag gag teg etc 384 leu

Ao ]lr Val Leu Ledd ihdys Mo Tyr Phoii Mag G u

ey 115 12012 gcg-gcg

g—aag—at-g—g6
2@1&9@ @&tBFQa t ot| YeeULS ED@EMI2 Al |82% a7 Ly soHEDBY

I\| i 120
I\Ic Pro-ley I\rﬂ Cys I\Ir\ a—CGh—3136

18P d®® gaa gga att Yoo/ gght gmgaa gaazhgf/@a@fg@gm

atg—aac—ccagcyg acy 480G U Gy H e Aa Gy GU TU
Gu Ser Qu Ala Met Asn Pro Ala Thr 145 150 155 160
98Gm5 P91 £ &9 sﬁﬁﬁnggg Cﬁ%ﬁ?gﬁlﬁf&:éﬁ@ Inét:a@éﬁofnét dltdhes opens
gcg %cg cCc Ags Gn As Gn.Arg Lgﬁf Pro s which
he ‘F&Prssﬂ?rllﬁdté[ L #PBeuR llig/oni%l&&g hgragse
@sélé‘és gt poﬁ@htgamlygm@tﬂelgt ¢uistraag cEpdcafbatties. By

%1&? % Elggt%‘g 131% %yefag’ﬁt’aﬁgsw}@ﬂl V Vf'l'; would be

9o cce ggc cac cge’
asgs bl eatot aenatreteg@ %Eea’agdavgrgngGM F@anklﬂrl’eatlons of

%v%én@&% @r&g }gﬁrf\{a&;éﬂ S EﬁEhHa? éﬁﬁbﬁlé(tﬁ:%ﬁ UE' subunits

gc ate ggc gcc, ttc

cEcomanrsy afasl g@gtr:xbe gélé(d@%‘_’la\?ﬁﬁ Hﬂ%s GRQtAr gy e far Dbeen
3 sA ¥Ysbhai RhenEr pi dsraRise G u Gu Leu Ala 210 215
2 tac gga ttc gac ggc gaa ccg aag aag gtg etc tac
cgc gtg cga ttc 720 Tyr Ay Phe Asp Gy Gu Pro Lys
Ly& ¥ehekew dyevAl galval tAlg Rive <2256 1235,,23502460, egounits of

Galones TopT) €n ot VATIT, URIPN & i dag 100 for

Gwlaio iA awdxlss nitp MassPdbe 250 26Endt engagb athlng@th: were

att ttc t et g C e 6
SRR G T o e B O o el T P A A aledr TP
Seo . GbB) 260 ze5ch a’aaaa@eBmgﬂa %Q@omygl%r&l‘zhw 62

<211> 274 <212> PRT <213> Unknown <220> <223>

Met agenone - beta unit nitrile hydratase <400> 62 Mt

Val Gy Arg Gy Lys Trp Ala Leu Gy Ser Arg A n Phe

Ala Ala 1 5 10 15 Ala Ala Asn Trp G n Leu lie Ser Arg

Pro Ser Trp Ser Ala Cys Asn 20 25 30 lie Leu Val Leu

Met Ser Ala Thr His Pro Lys Lys Arg Ala Ala Asp 35 40

45 I|e Gly Gy Asn Lys Ala Gly Ala Val Asp Thr Ala Asp

N e~ oo/~NN T



Ala Ala Lys Met Ala Qu Val Arg Lys Pro Leu Arg Cys
Ala Ala Gn 130 135 140 Qu dy lie la dy Gu Qu

wWaes895955 u Ala Met Asn Pro Ala Thr 145 150 1BGI/EBID05/002556
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Gy Lys An Asp Gy Gn Arg Leu Pro Ser Thr Tyr Thr
Ala Ala Pro 165 170 175 Gy H.g Arg Phe Asp Val Gy
Asp Arg Val Val Val Lys Arg Ser Asn 180 185 190Pro Pro
Gy His Arg Arg Thr Pro H's Tyr lie Arg Ay Lys Thr

Gy 195 al Jlie lie Cys G
A ReRs pRO R RS, Sy E1 e f@@%ﬁs—ﬁ% 4 2apffoxinately
Asguédy sGlr@nBlthsLyoﬂqdrystNal ak®l3TZe aAbgMVaAK2 Ar g( Jelee ID Nos.

230 2 240 al ro Tyr
3 @ P e due) SiprShEedl OIS [ edhdf)f of clome
GIuS&h6e PReqgd GDHNS. T&@ Lappepys Pt@ h@ﬁedpﬁelseexmrﬁssed more
2 7QpLys OB Odubdiiy 627 3ES VKR 18%eq. 1D
L?grgﬁ l§ ggéﬁ<g§?%r>s Met a;Benorre - beta Snlt nitril Peq.
hijelr aﬁ%e - ML2K24 <220> <221> CDS <222> (1). (627)
<223> <400> 63 atg gac ggc atg cac gac ctg gga ggc agg

Papg B i & p e W aGh [88gpephdt. 59

a@gdateh@acﬁ g(xgmlﬂmtgcaaﬂta:l@aietegzmg t d§egaa Gbg No. 63)
cgc_96. Ar r T h | r
HABAGL J0, Yoo o Seadl oo e
ghgdgagasgc k@t\urmgcalat @eattiyvidat afg aRProx-a ﬁsﬂ Séfg of DBM
gf éry A a e AbacMak Argrifled \Hdte Phe Asn it p§§nc1p1e
2%’ gat gaa tac cgc cat gcg ate gag egg atg.gag
c:g@S@ablﬁactCét Preparas Re vy enEYges PN qrqlkgr@qg “nitrile
?d%%agau RIRARG HiSorl YB1EEBreAt5T1eREEC OR€ @Be time of

tac cgc teg ttg ace cg aett g
2Hoe QL yVATALERy Toruag et PRSI BEF FoLIaRrot bteq 28 such,
Afaodihthkepriey &bt70 75 80 gtc gag aag ggc gtc gtg
acg cgc gag gaa etc gag ace egg gcg cag 288 Val Qu
Lys Gy Val Val Thr Arg Gu Gu Leu Gu Thr Al a
G hr86g60t95 apydicgonisac coy cthigcgrawegesde ag&lg@%}lt the

Ké%cpgggsggiri Zlqgﬂ.c?@zt Qeglﬁééng kd@&%tﬂ)&?% 81%8%1111@1@:5tood as

cégsgeabedc l@a@%@ﬁ”@i‘c e&aélccg(sg”&@r&?&"e S igt rjcl'g%Ch E. F.
g&ﬁda%ﬂ%lgdf N (Albg oA, g M LeAi PaPhelGhinBr: 0 &5 Yaboratory

Asp Val, Ar Val 115120 12 at_ _ttc gt
t@@nb‘ég egg gtdé é?%bnb%g}l?gg Jétz“ raé:&: yg Fress, New
488rRsp PAne s\taimaenta I;tybrsdi/zatmrg et @coomiancrgr with the

REoPBEC oy PRER Rty 0P Bele iy &) positive

Vapyb¥adivatiGer sGonaderi®r @tﬁéé T?bsﬁﬂ?‘fﬁd?héfpﬁﬁ Agshing  for
A ap 143 1pQplSP Q%@gklgg%ﬁa%oﬁﬁ%gt&ﬂﬁlcﬁcc I?@QnM sodium

g cca ace tac c 528 His Al a Hi

C
vant%@,‘peAl ®HGn OAs@I@ LR THROAIE \AAASARY 1%‘51fate at
14@od 75 EEEeEQE13@9§t9%°Qat e hHeReehgat 4ec6gU and most

gat tec ca etc 576 Phe Ar Ser eu Tr
PP6eJ5§6a &Y At %§ CRePIq PG %ﬁ’bfgp #@5 Cjagnour with
bczgg0sgcaaﬁacocag gpe aacsela, gag:equ:eg?m;abégr &g 55°C, vyet

A BrSEF=ThIY fD 1Y 199 906 opeefeh ALy S5165 .

<211> 208 <212> PRT <213> Unknown <220> <223>
e It Al e e 4y enriched
Nﬁ’égg‘ S %%b%e%m?EHft;HéAséﬁﬁgﬁaéﬁ Goﬂ\%r?é@ Y
¢n9n51@n¢r?p§lWI eprg.chedy5 %Egntlﬂﬁm%remﬁed%%% ) AFgEpounds
P%Q anfbes Ebsa Sefs Preahibd Hh¥a|pfége12@e 280 cfled optical
Ser Leu Tyr Al a Phe Al a Val g gﬁ GF¥ Ileag ghe At de.
Aélﬁ-tWE’Pd?SaEOMéOAnglGI iNTHr PAFGUEFSTAFR FR8 SFBSAr gRtiPo
Met Gu Pro Arg His Tyr Leu 50 55 60 Gy Ala Ay Tyr
Tyr Gu Arg Ser Leu Thr Ay Leu Ala Thr Leu Leu 65 70
75 80 Val Gu Lys Ay Val Val Thr Arg GQu Gu Leu Qu
Thr Arg Ala G n 85 90 95 Gy Arg Tyr Pro Leu Ala Mt

Pro Ser Ala Pro Ay Arg Thr Asn Ala 100 105 110 Gn
Ala Arg Gu Arg Phe @n Pro Gly Asp Arg Val Arg Val

Al A A - A PPN AN N



<210> 65 <211> 660 <212> DNA <213> Unknown <220> <223>
Met agenone - beta unit nitrile hydratase - M9M4<220>

WO 2R38903D6 <222> (1)..(660) <223> <400> 65 at gPEHEPIPOF002556
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gtt cat gac atg ggc ggc atg cac ggc atg ggt gcg ate 48

Met Asn Gy Val Hs Asp Met Gy Gy Met His Gy Met

Gy Ala lie 1 5 10 15 cgc cgc gag gag aac gag ccc get

ttc cac gag ccc tgg gag ggg egg 96 Arg Arg Gu Qu Asn

Gu Pro Ala Phe H s u Pro_Trp y Arg 20 25 30 .

oftltt EvHes CPS a@éniﬁ ﬁgﬁaﬁfi@ S’N gdiNfegghich  is

t ggmplemehcadddtNarePbe ohl alohﬁxle'Flsrtr'ﬁknﬂe@l DNl (&d@. genomic
Trp G g Trp T Le 3%1630 at tec C

ééﬁAeé% af:él\@;g eag%) g?glaa Sgcg gcggggé ctg fég mixtures

AS]pe:édaafSeraAleg Hwogumed i eutierAr et DsnIHAI avleic acid

? %gu 50 55 60 egg gtg age tat tac gag aag tgg
C gag eg ctt etc get etc ctg 240 Arg Val Ser Tyr

Tyr Gu Lys Trp Leu Gu Ser Leu Leu Ala Leu Leu 65 70
Pm8BotE8 gﬁﬂzl@ﬁc ggeiat gs@@@eﬁ@és C i Jagpabde@idprotein

agt ggg gag t 288 %er G u Thr Met Ala Ser Pro
MPATEFLCFT e r@p@\‘e WES e g o95° gc%r%act]@%%e which
aéilhi}]@gt aam gCth_:aﬁﬁreT@'ltCCg ae;t C c@m@ag‘eél gatthactieg original
Thr _PEr hr r P
ASTAERCRES VA TRnr ToRor AT eg e G Ry emd/ox

gggabititcec @cgoagenggQOga@eggglvwalg@t msTmeamsa that the

Lé):.eo!iggnfl %u:%ermg&é Fhec 10 Al /ee ﬂsQeGééﬂ@cﬁé’ or less
20125 gcg cct cgc ttc age gag e

gtglegelivce @prRaCIAre a&RP h%zumeg%r PF%G A&?@aqbﬁéowglondltlons

Val, %&e@ u Vﬂi]gl.é/alth@' JadbivAcg Asidl iheAsrth®A113y of the

140 ccy cac ac c ctt cc atac
SBECRECRe! EPGUY B BrG LI ey oF DBl 9 gPbeGiBlG foT the
Algadytrdha Aigp A gatien | euard y1:fl;_4:50x1é16)eﬁ‘65 @bth acgegard to

a gagc g t C it t g

aa@l%gglggéyfh%s %g %% %ta% tt%ﬁ%tn la E}‘?% %bstrate

Pselés’plv'htyAsi‘edxrwﬁﬁ bm 1¢Beca@1agé11@te:le}§§wgetgf of the

ag .C t tt

ﬁ?oﬁ&gn% 9s afn%fé;aépé;’% G%%ll%l Sa% %E/)rglggrg \5/I:Z1c|§ r%telns as

Pﬂ@ng:ytu%tﬁwflg@tgééec&f{dg‘é‘éaéﬁé L§§05GE iy Gy help to

g@SnEQQ €Ré Qéﬁrgé‘éoﬁéﬁn@t L BEVER 4o Pd e Dedd on Lehle enzyme.
Trp Ay Gu Thr Ala Arg Pro G u Asp Ser Val Tyr 195

200 205 ate gat ctt tgg gac gag tac ctt gaa ccc gtg

t A68c6681i 1ty € tAsrHeuidventsmn G thEy rclladmed wRriveMal sequences -

210 215 210> 66 <211> <2 P > U
<3985 PUT R R A nene S0 a2 TR SRR Sy i s eguences

MeBARH ezftﬁﬁ)bl’GGa Meompagw yevaludisg Ashe I\/éﬁ’CG-”?l Glggeneracy)
a o/e 1 4

N\%I‘llg‘l g ér%ﬂ:eg lghéﬁhs 7id & évrlgth_l_%pe%rﬁ& %':0Ar th&d ﬁ*u@iélc aci

30eyuenPak Ara §&% Wi thhregegrdyato gtieal %roﬁ‘%l ;°/e$é(|=16nces

Tﬁ?ef@%aﬂ}ﬂ" %{?eﬁ@.eﬂf’ 1&5@1%@%56@1'@{9 bbsg, Argg;%H érGaL%, more

Al a ASE ély‘ égg 50 55 (gal Se{_' ularl
Tgrei?Fa@:\a LGESFF BT Le By L&F L m 1E pah 68 Y
7§r55e§@b§ﬁr gEhsatdhr thhy MEE, APa%Ser P9% Alvat@ wiée eof these

Aﬁgqﬁ*ﬁ?cﬁ?o ﬁ%vﬁ%d Ptl;g%g c?é%%fﬁtg’v% ﬂ%gﬁﬂ]gégi%—yéf such a

Theghbacsl eikeu péd%e%nede'IFH@e PexpygssiSwy Aller@legy”  (or
5 P I r

P T A e e T

Thi%)HFs[Thr Wl L>éul¢ﬂr,o My gimhgh N Aenegesr BOE‘%O%U X is the

A yeddo njdnr%\%el550é6ﬁu5méo]bé§eé3 dniMd é@@déﬂl inG ¥h&/abkomparison

Phe Val Phe Pro Asp Thr Asn Al a_165 é éh

LEGIEEPCE aneyY F’?o téen nppey, PETE £ @Fe’ﬂ? 3 gses/amino

Ghui480 1485 90 AnuAngel dolebe Trqord yddHad, Thivalked on the

Arg Pro Gu Asp Ser Val Tyr 195 200 205 lie Asp Leu

Trp Asp Gu Tyr Leu Qu Pro Val 210 215 <210> 67 <211>

660 <212> DNA <213> Unknown <220> <223> Met agenone -

beta unit nitrile hydratase - MKL17 <220> <221> CDS

<222> (1). (660) <223> <400> 67 atg ace aat teg ctg

o - o, o o, o o 2 o2 a AR A ——
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gtc gag ccc gag ccg aac gag ccg ccg ttt cac cag cgc
tgg gag ggc 96 Val Gu Pro Gu Pro Asn Gu Pro Pro Phe

WoOR®s@s9Arg Trp Gu Gy 20 25 30 egg gtg ctg BUYEPR1005/002556

cag cgc gcc atg ggc ttt ace ggg ctg tgg ace 144 Arg

Val Leu Gy Met Gn Arg Ala Mgig Gy Phe Thr Gy Leu

Trp Thr 35 40 45 ate gac gcc ggc. cgc gcc teg etc gaa

gcc ctg ccg cca tta gcg tat 192Iie Asp Al a Gly Arg ,
. Leu Ju Ala Leu Pr Pro L t%ﬁ-ryﬁ a

6‘5?3?%"’1%01"( eﬁegggn(fgc t 4 cge ?gg £ d]&mcl(ed'c aci

m@me&xjgwm&mean@geswolsmeﬂ@ﬂrdé@r e&@n@a@sﬁsp all the

P (€ Ar 7 0 tg

Ci‘g%qugeg%&g v}h[qléh Hpggérga%oéénggget eaéfgg ag%cg)rgitgaglcc% with the

XS en_rawi q_felthr@ lEeGO%QI- Gy Gu Asp Gu lie

Ala Ala Gy Arg 85 90 95 teg atg cgc gee ggc gcc atg

ttg ccg cgc ace ctg ace cag gcc gat 336 Ser Met Arg

AE G IPHIR \wk q_léeu B Thr Leu Thr Gn Ala Asp

100 105 110 gtg gag aaa ace ctg ace cgc ggc gac ttc

c e gac ace 384, Vval hr. Leu Thr
5 ISP FRERE B ot hh RS B Ppase and B
wwmmm AR chguydoygareatyy ot ¢ cgeneltic aagreening.
aac ate aac 432 Pro Ala Arg Phe G n Pro Ay Asp Arg
Val @n Thr Lys Asn lie Asn 130 135 140 ccg gcg ace
Rigure Tydctiyidey cgeft at dgéfeegitgge Maigamongyc nitrile
Z&%Pé@as%§ T%wzﬂ& T A8 et £ Ofoaiﬂoxﬁ/ﬁgA' é‘xﬂéﬂss:mn in
Gy Lys, Thr 145 150 155 160 ac %;g ﬁ
c@c %f@%lgtBﬁ'zéac BER) t 190t §a¥sSa 18 V%ttg" without
:%J’.cés%ﬂ)ﬂ/adf%@ﬂld@ér Hisct@t fhal Pr odspddtermined) .
a 165 170 175 etc ggc gcc ggc gac gac ccg caa

tgg etc tac gcc-gtg gtc ttc ccg 576 Leu Ay Ala Gy
ABigdise Pr Add vilfnp d:fémﬂ@arim arxdatabadePhendn osllBdnits from

1 t cCc gat ccc
%gf a?%gelgégn a]}ge?eg% %%5&; %u E(eige rp Gy Gu
Ala Ala Asp Pro Alalle Lys He Ser 195 200 205 ate

90 9ed 41 Grlgé‘avéégoi‘aha ! &1 CElke 06@8NEHA 166 HrRyement of
Gu Ala Phe Ju

Pro a 21Q 215 <
6@1%2%1’5“]?11@12%1?9 ;@%S@?@s?E@ﬁ@nomk&?@oﬁﬁ 2R as an
Netagernonme - beta unit nitrile hydratase - MK17<400>
68 Met Thr Asn Ser Leu His Asp Met Ay Gy Mt Hs Ay
Phe Gy Arg 1 5 10 15 Val Gu Pro Gu Pro Asn Gu Pro '
Frigkhe 5 STI@ nvacgofr pagl shevs 20h@5g80enpd Valrangement of

t a t @ﬁTh L p
Pt |F§°9\%§E%l ?5@5}%&“?3’ &5 El_%%ic? GE4pREP MHEDS a5 an
Pexamele Al a Tyr 50 55 60 Leu Gy Ser Ser Tyr Tyr Arg
Arg Trp Phe Leu Ay Leu Gu Ser Arg 65 70 75 80 Leu

Leu Leu Ar Leu Val Gulie

JiowFYy &5 e Jecier mpA%Oﬂﬁa SRTRTr T, 95 Fhe PL2K
Bod&in Letond hé1 A& M Fors pirl Gl i A I¥BBRE . G u Lys
r Leu Thr Arg Gy Asp Phe Ala Arg Pro Thr Asn Thr

115 120 125 Pro Ala Arg Phe G n Pro Ay Asp Arg Val

Grigdhe LysTsnvéceoAsmap36ha3s the Iarmramlgafmﬁnrt Kfs the P12K

Thr r 145
1%“60%%‘ 6P rﬁ:h&@{? @égﬁ a”@raé;la%m%y@ H| % Val
Phe Pro Asp Thr Ala Ala 165 170 175 Leu Gly Ala Gy
Asp Asp Pro G n Trp Leu Tyr Ala Val Val Phe Pro 180
185 190 Ala Arg Qu Leu Trp Gy Gu Ala Ala Asp Pro
Ala lie Lys lie Ser 195 200 205 lie Gu Ala Phe Gu
Pro Tyr lie Asp Pro Ala 210 215<210> 69 <211> 663
<212> DNA <213> Unknown <220> <223> Met agenone - beta
unit nitrile hydratase - M3dAl2 <220> <221> CDS <222>
(1)..(663) <223> <400> 69 atg gac ggc gtg cac gac atg
ggc ggc atg cac ggt ttc ggc aag gtc 48 Met Asp Gy Val
Hs Asp Met Gy Ay Met Hs Ay Phe Gy Lys Val 1 5 10
15 gag ccg gaa gcg aac gag ccc gcc ttc cat gcg gaa tgg
gaa ggc cgc 96 Gu Pro Gu Ala Asn Gu Pro Ala Phe H s
Ala Glu Trp Glu Gly Arg 20 25 30 tgc etc gcg etc _aac

I o " S o, A
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g ttc gcg ggc gcc gat gaa
8 Val Ala Arg Ay Phe Al a
a Gy Arg Al a 85 90POBER®G5/002556
cgt ccc ggc aga teg gtg aaa cga aag ctt acg gtc gcc
gaa gtg 336 Ala Arg Pro Gy Argy Ser Val Lys Arg Lys
Leu Thr vVal Ala Qu Val 100 105 110 ccg cgc acg ctg
acg cgc ggt tea ttt ttc cgc gag gca aca aag ccg 384
Pro Arg Th eu Thr Arg Gy Ser Phe Phe Arg Gu Al a
Tﬂ%‘p%’/gmﬁ?%ailgeigboﬁﬁ gca cga ttt gcg gtc ggc gaa
cgc gtg cgc ace agg aac att cat ccg 432 Ala Arg Phe

al Arg Thr Arg Asn lie H's Pro
%%%%%l%%%%y%%g%ia/b act egg ttg ccg cga tat gcg cgc
ggc cat gtc ggc gtg 480 Ala Thr His Thr Arg Leu Pro
Arg Tyr Ala Arg Ay H's vVal Ay Val 145 150 155 160
ate gag,gcg ate cgc ggt tgc cac gta ttt ccc gac teg
el GeHlRg MEPBOPTEAE A a lie Arg Gy Cys Hi s Val
Phe Pro Asp Ser Val Ala lie 165 170 175 ‘ggc gcc ggc

S50028° 560 ERITGLD ) SR BE Phcrivea in

\VedamPheck at GiY. 188ariiBBodR) dge Brytstl, tBg BygcagdtManiatis,

e t t L.c_t 4 r nd
(B0 FE5edy fEReRERaq) k130G Cal RURhRREY Bl 2 ea.,
| Celd 9Sp 2009 288rigey belgoraeoragPEesst alewt ¥oxkh- ccg
gcc caa cca tga 663 Gu Ala Phe Qu Pro Tyr Leu Gu
Pro Ala G n Pro 210.215 220 <210> 70 <211> 220 <212>
PRT <213> Unknown <220> <223> Met agenone - beta unit
nbeRi beobydbat ase - M23dA12 <400> 70 Met Asp Gy Val
Hs Asp Met dy Ay Met Hs Gy Phe Ay Lys Val 1 5 10
15 Gu Pro Qu Ala Asn Qu Pro Ala Phe H's Ala Gu Trp
Ghu t@by cAlg RIR 25r80o&ys Leu déscitidedsheloy, Awd thetit being

HeihaayS @ bRl BT clh, BrinfonguSusen cn
S8aBef @ user’ Ser Mwtmyetimys Ly vimmp Apl&i;s;,gg APg Ldyfferent
g)gl%ﬁgrg/gé_vm 65 70 75 80 Val Ala Arg Gy Phe Al a

y

a Asp Qu Leu Ala Ala Gy Arg Ala 85 90 95Al a
Arg Pro Gy Arg Ser Val Lys Arg Lys Leu Thr Val Al a
%y %‘ﬁl i?@ ﬂ@és&éﬁTﬁi_’djOmalﬂjége%zhixl_e%iél'@éénAr% Ay Ser
e e u a r s Pro '
Phe Al a végg‘;} %up%rﬁm%?s’ﬁf g2%rmir%qt§%’ ﬂ‘(}éﬂ&% butfer)
Pro 130 135 140 Ala Thr His Thr Arg Leu Pro Arg Tyr
Ar ' I y Val 145 150 155 160 lie Gu
%g Pﬁ‘@l%% ﬂfiﬁ'/m%%soﬁs Val Phe Pro Asp Ser Val Al a
lie 165 170 175 Ay Ala Gy Gu Asn Pro Gn Trp Leu
P{g 51 VaF ¥alnEhepdu Gy 180 185 190 Arg Thr Leu
rp Asp Ser Ala Asp Pro Thr Leu Lys Val Ser lie
195 200 205 Gu Ala Phe Gu Pro Tyr Leu Qu Pro Ala
GnuPro 249 2dmplafe<BiA>(74 <2140 8B <212> DNA <213>
Unknown <220> <223> Met agenone - beta unit nitrile
hydratase - MA9bD9 <220> <221> CDS <222> (1)..(888)
<@23e. <#@ber7toab@ @hc ggc gta cac gat ctt ggc ggg atg
gat ggt ttc ggc egg gtg 48 Met Asn Gy Val His Asp Leu
Gy Gy Met Asp Gy Phe Gy Arg Val 1 5 10 15 atg gcg
gag gcg gac gag ccg gtc ttt cat gag ccc tgg gaa ggt
cgc 96 Met Ala Gu Ala Asp Gu Pro vVal Phe Hs Gu Pro
Trp Gu Gy Arg 20 25 30 gtg ttt gcg etc aac atg etc
ggc ate ggg cgc gag ccc att ccg gtg 144Val Phe Ala Leu
Asn Met Leu Ay lie Gy Arg Qu Pro lie Pro Val 35 40
45 gac gcg ctg cgc cat cgc att gag egg ate gag ccg tgg
cgc tat ctg 192 Asp Ala Leu Arg His Arg lie Gu Arg
lie Gu Pro Trp Arg Tyr Leu 50 55 60 acg teg age tat
tac gaa cga tgg ctg gee gaa atg gag cag gee ate 240
Thr Ser Ser Tyr Tyr Gu Arg Trp Leu Ala Gu Met Qu
Gn Ala He 65 70 75 80 ate gat gcg ggc acg ctg act
cct ggt gaa ate gat gcg cga atg ggc 288 He Asp Al a
Gy Thr Leu Thr Pro Gy Gu He Asp Ala Arg Met Gy 85

P - — o,

65 70 75 80 gtc gca cgc gg
etc gcc gcg ggt cgc gca 28

g, - o o o, o



Thr Arg Lys He Arg Lys Gn Pro Arg Phe Thr He Gy
Asp Arg Val 130 135 140 gta acg cgc aat ctt aat ccg

We 250959 at acg egg ctg ccg cgc tat 480 Val TPCT/BPH05/002556
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Asn Leu Asn Pro His Gy H's Thr Arg Leu Pro Arg Tyr
145 150 155 160 gcg cgc ggc aafcgc ggc gtc gta acg
ctg cac cat ggc gca cat gtc 528 Ala Arg Gy Lys Arg
Gy Val vVal Thr Leu Hs Hs Ay Ala H's Val 165 170
1/5 ttt ccg gat acg aac gcg cac ggg ctg ggc gag cat
ct§o8hg éat etc 576 Phe Pro Asp Thr Asn Ala His Gy

Leu Ay Gu Hs Pro Hs Leu 180 185 190 . tat acg
830 edibetesgs 200 24 e

Ser Asp Ala Ala Gu 195 200 205 ccg aaa gaa teg ata
atg ate gat ttg tgg gag age taf ictdircaa epp®72 Pro
Lys Gu Ser He Met He Asp Leu Trp Qu Ser Tyr Leu
Gn Pro 210 215 220gat ate ggc| age aaa gcg teg teg tec
degclaapgggrana gcg acg cap A3 iedr @5y -Seg9dey's
Ala Ser Ser Ser Ala Lys Gy Lys Ala Thr Pro 225 230
235 240 aaa gtt aag ccc gca atg gcc aag gca ace gee
aag gta age gtc teg 768 Lys Va| llysrnPec A22Avet Al a
Lys Ala Thr Ala Lys Val Ser Val Ser 245 250 255 gcc
aag gcc aaa act egg gga aag gcg gcg ccg aag gag cgt
cEanadae8080Aataonys Al a Lyls XThr 7AmgnGaE IA2’CAl a Al a
Pro Lys Gu Arg Pro Lys 260 265 270 ctg aaa cct gcg
g ace tea a gca tec ggc ggc gaa aaa 864
Lgésgy§xg?63APﬁ AngAPaa%I 42Thr Ser Ala Ala Ser Gy
Ay Qu Lys 275 280 285 get aag cga aag gcc aaa cga
tga 888 Ala Lys Arg Lys Ala Lys Arg 290 295 <210> 72
<211> 295 <212> PRT <213> Unknown <220> <223>
Mol ggetbom wibbkt aegbrfichibni evzimedsat ase - MA9bDO
<400> 72 Met Asn Ay Val Hs Asp Leu Ay Ay Mt Asp
Gy Phe Ay Arg Val 1 5 10 15 Met Ala Gu Ala Asp G u
PEbeVAINAhgoH ke GautPr s Trpr ayifeay ywakl 29 ¥5odp yaptriction

Pgﬁzg}né %A%Be'vbé é@f‘téﬂéln’&" USSR A Sn&d Ulﬁfl‘ééé eotherwzl.se
Pro Val 35 40 45 Asp Ala Leu Arg Hi

)
eTeRBiPee. Trlﬁl%k@tﬁﬁr 2Bu385%%s5 %f%ﬁs%%’iﬂ SBNATy“rS TWgested
GyatAr 91070 Lesl Abmzyahel, Methdd U rGubaAliarH @cd8od I8 1.5 -
ig E|N§As Ala Ay Thr Leu Thr Pro Ay Gu He Asp Al a
g°MBPUE&y 85 90 95G u Leu G u Thr Asp Pro Asp Arg
Pro Leu Pro Arg Thr Asp Asn Pro 100 105 110 Qu H's

y b Ala Gy Ser Pro
%?eﬁﬁeﬁoﬁ% %gaﬁgefégo%ﬁgaﬁégews Adn Pro Arg
Phe Thr He Gy Asp Arg Val 130 135 140 Val Thr Arg
A LelhepSn &@&@Ve&@rg hinEH hﬁ‘&eprdi’ll@' b cut with
145 150 155 1 Jy Lys Arg Val ?l Tht
LebeH sTRPETEFyiaRa kFi%dVHPCiGBS@?o i#@mpherﬁ bgﬂgibng with
ThhefisB14ka, H*tﬁeGﬁ)Ylols@%a@ey rdsd ddes g rfddidd satethe 5° end

T3 SEROKER Wl EOARIET bE0dn900n 9685 Pr (O Eph S gpn only

epbefordnedAspckedgdtipn BlruiteeriyngleuDKBANEPagmei0. 215

220 Asp He Gy Ser Lys Ala Ser Ser Ser Ala Lys Ay

Lys Ala Thr Pro 225 230 235 240 Lys Val Lys Pro Ala

MeheAl ardatorAl awiTheh Al habys befin Segut/al wdsh 245 2B@striction
Ly; Y65y I

T e A e M iy i

ALa $hpps*éheAlrsSAréCSéPneﬁyd@l_VCéE@SEys’l‘b?sd%go%éorylatlon

A%?iziké%\%@%gzﬂhéil %c&iédsaﬁgggﬁggggﬁﬁoffl@ 17.L'ECLﬂ:%]tJe?i 6:3:Dth 1U

< > < > Unknown < >< > 0]

URFL HEEHIR o ST e ePhORBRRSS 55 20 <3318 ¥ <3Dolin. The

(1) .-. (630) <223> <400> 73 atg gac ggc att cat gat

etc ggt ggg atg age ggg ttc ggt etc gtg 48 Met Asp Ay

lie Hs Asp Leu Gy Ay Met Ser Ay Phe Gy Leu Val 1

5 10 15 gag ate gag ccc gat gag ccg gtg ttc cac gag

ccc tgg gag gcg ctg 96 Gu lie Gu Pro Asp Gu Pro Val

Phe Hs Gu Pro Trp Qu Ala Leu 20 25 30 gtt ttc get

L, o, . o, o, N S



65 70 75 80 etc gtc gag aag aac gtc gtt gee cgc gac
gag etc gaa gcg cgc gcc 288 Leu Val G u Lys Asn Val

wWO/200580@9Ar g Asp Gu Leu Gu Ala Arg Al a 85 90POGERZ05/002556
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ggg ccc ttc ccg ctg tea egg ccg gtg gcc gag egg ccg
acg gcg 336 Gy Gy Pro Phe Prg Leu Ser Arg Pro Val
Ala Gu Arg Pro Thr Ala 100 105 110 gac ctt egg ccc
cag cca caa cca cgc ttc gcg gtc ggg gat egg gtc 384

Leu Arg . Pro Pr 0 Phe Al a Val
WEBeRPE e ER PRI o5t oTERY GAE APRAR W by means
go€ gggubataqaentcgelgegec‘chp]goreaESMZ Val Val Arg
Asp lie Hs Pro Ala Ay Hs Thr Arg Val Pro Arg Tyr
130 135 140 gtg egg ggc aag cgc ggg ace gtc gtg cac
gtc gcg ccg aaa ttc teg 480 Val Arg Gy Lys Arg Ay
ThroYaheNal Wik ¥l phal Psaskys Phe Ser 145 150 155
160ttc ccc gac acg gcc gcg cac ggg ctg ace cat egg age
gag cac acg 528 Phe Pro Asp Thr Ala Ala Hs Gy Leu

Thectbs ém SelscDitu diies Jdud 1865r 1¢¥0elllghati o@aci gty ratio of

27637, SIS RPN W > SoroARp oy o PATEDIe (7 -

A2p NMa) .AlBhé&d ynliﬁﬁlxﬁ%lﬂsgm:agebaaedgagvagei@‘m’a gtlc 16°C in

t 2 r
& BotEE oG Pl e R0 1A §E2s0A0:CPF 70 P2 1890ee-
Gy 195 200 205 gca tga 630 Ala <210> 74 <211> 209
<212> PRT <213> Unknown <220> <223> Met agenone - beta
unit nitrile, hydratase - ModE2 <400> 74 Met Asp Ay
| TEapE§OoREptiel Gy Gy Met Ser Gy Phe Gy Leu Val 1
510 15 Au lie Glu Pro Asp Gu Pro Val Phe Hs Gu

P T Al L O Val I Met Th

Tefodd 108 Geforlento, SIS T ey AOdes BT AP ety to the

A3 hgEtioly miAtgrd,s See toasGlouvangsMstf Agipli@no afea mixed by
L T

Rl <BBBheR avaghaydl eoln UL TGy B, A0gHE00 min o

Lyscnbﬁtvan val inca ArgeakpslkpokLeter at AEA°Ar §SsArgrgbed out

9@095 44 %eg Yarld ch‘Pehemf}Et%f@U:L§eﬁ.néﬁﬁaEéa YalcAl g on ice
Pro Thr Ala 100 105 110Asp lLeu Pro A n c%;;ﬁlgand the

Pf-@rAr%; pHe- Alg Ovd00cHy AQh %Cvalle 1¥8 19821
Vak xfugeAspsl | enbiiBaPe@ Aka (Bycotl sfdbr Asgm¥al Rhéle being

Arg.Tyr 130 5 140 Val Ay.Lys Ar y Thr, Val
vabitpteda Fhe PROEE RS F>h’gS Se%(u?%%qi%‘gt%s q@%t%ﬁe out and
PLacAbpt&lr osban®yht Hrs & 9Cleu Thr His Arg Ser Gu

His Thr 165 170 175 Tyr His Val Gu Phe Val Al a Ser

Asp Leu Trp Ala Asp Val Ala Jy 180 185 190 Ser Asn

G u Ser Val Leu Val Asp Leu Trp Asp Gy Tyr Leu Qu
Coyp183:200 2058t 8552005 A5cERid nfslaradss DNA <213>
Unknown <220> <223>" Met agenone - beta unit nitrile

hydr at ase - M25A18 <220> <221> CDS <222> (1)..(651)

<283> ot ruldesat @oﬁg@ug%gg ?/e@? %?tﬁor@ﬂie% c:wa;ge gA%q:ﬁLetged in
ccc gc c CC c r H's Asp Leu
@?c&éaggﬁ WghAf:g (3?91?3?‘8 P ﬁ%ﬁ ig% 10 15 ace get

CE0 mac qjﬁabmgoacmedimt gongadndag cagiftPegadtgege and in
ate 96 P G Phes Tr oy,

chAels, Uog 808 D U By TR AULIBAD were
aagocg&ad;gd ame acyatig efc Yool g%igtll4@-nH|CsV@13/19’_]%@ culture.
Lgﬂf&g‘ry a’%iSFbD%% é‘ﬁ’sa]tﬁ!iﬁoﬁr gdol e nhld deth A& A883 G ExBRession

aac cgc etc tat_ ate gaa teg etc ggc gac

c gtc
t & a‘a‘l‘}eaclgl’élf%:lqg HaFeu VAR  HREUCRE S@’F%%eugd‘ﬂ;\ﬂ LPTG
A?Qsﬁ%@oﬁ?htﬂ!bgﬁécfﬂﬂélﬁéﬂ 50 H% 60 @Qa d at wede gaBarvested

cgc tgg ace cc_at ¢ ca gac 240
Gﬁ?p?‘?lx Tyk St @f‘??g #’ﬂ& A 5O %tl\/ég @y Arg G n
Leu He Asp 65 70 75 80 aag ggc gtg ctg acg cag gac
gag ate gac gcc aag ate gcc gag ctg 288 Lys Ay Val
Leu Thr G n Asp Qu He Asp Ala Lys He Ala Gu Leu 85
90 95 cgc gcc cgc ggc gtc ggc gcg gga cga cga cga aac
ggc ctg caa ace 336 Arg Ala Arg Ay Val Gy Ala Ay
Arg Arg Arg Asn Gly Leu Gn Thr 100 105 H Ogtg age

o, o X a2



cgc acg ccg gtc tat gtg cgc ggc aag acg ggc gtg gtg
acg cgc tgc 480 Arg Thr Pro Val Tyr Val Arg Ay Lys

wabkoos@opd/al Val Thr Arg Cys 145 150 155 160 tPCT/BED05/002556
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25

gcg ttc aag aac ccg gaa ttg etc gcc ate ggc aag gac
ggc 528 Phe Gy Ala Phe Lys Asp Pro Gu Leu Leu Ala H
e Gy Lys Asp Ay 165 170 175 ctg ccc aag aaa att etc
tac gaa gtg cgc ttc aag cag ace gat etc 576 Leu Pro
s,He Tyr., Vi Phe. L G n Th

S adh BTt T i oo D G ol grgpattete
gat acg ctg ctg ate gac ate 624 Trp Pro Asp Tyr Al a
e 2 Ho e B had Gk s ARl 8nl% 40m1 scale

tac gaa cat tgg ctgaegac% g.tga 651 Tyr .
Hising p deerser ASY A% 21f30Mes821{90g6 = 5) in
Woas S Wissp M%@%@f@@@ f@@%ﬁMj\/Etﬁﬂe’ﬂoﬂe Th@eiﬁcubatlon
uni t nltrllehdratase- 5# 00> 76 Met % Y.
THROH PLAGS L8 V& ¢rdeut R o SARE G Pr GORSERASFTLOR  was
apdr 695 Thr mi abé]ﬁ@oxiri’@rﬁel PsamphesPheede p t@lkerl ysvery 5 -

T V92 BT AP BE T i AT hsp BPites Ty sl volume

Avgs L2000 Tyt &#hé Ghe SeacteonGA@SAﬂtde\/dly Badiaeg 10 ul of

T, Tyr Tyr Gu Arg Trp Thr Ala Al a

I\g({S CL@JKJ %)hé%g (gudH e Asp 65 70 75 80 Lys Gy Val

Leu Thr Gn Asp Gu He Asp Ala Lys He Ala Gu Leu 85

99h§5ccﬁr18eﬂ:§a€{8ng )SfV%'engoYllﬁ'ril@ Bty b A ASdire then
O Val Ser Ala Asp Leu Ala

Aqigt%rral%@ Wa{ﬂ?—ﬁ%ﬂ@% IiB?TeCArg Phe Ala 115 120 125
Ala Gy Asp Arg Val Arg Val Arg Asp Asp Tyr Pro Pro

%lHl s H e 30 13501{1%1%@?{“ ﬁérﬁ/jsj V@és glsca/-\%%m (with

Pf_bteeﬁljun%h}i Phe Lys Asn Pro Gu Leu Leu Ala He Gy

QPO e pne 0y Rt WL AP0 Tas 150 115

F!F‘bO\ASJpaEI'@'r JAIIalGlijl’lPro Ala Thr Asp Thr Leu Leu H e

ﬁi%v%ﬁ%n%@é G208 Tyr Gu H's Trp Leu Ser Asp Al a

1 10> 77 <211> 657 <212> DNA <213> Unknown
<DopeckbonvakiEgendetl beta unit nitrile hydratase -
MBORDO: 52 260F XBRA>r@DS ¥2225 i) . . (657) <223> <400> 77

atg aac ggc atg cat gac atg ggc ggc atg cac ggc atg

gga ccc att 48 Met Asn Gy Met His Asp Met Ay Gy Mt

Hilse (RigttMeﬂ.tﬁl waBr @aﬂical@.t@dl@m&adagﬂateir@ga asep hagurnover

920:489 G Pl AALIEIEnLO%uRAD %Jagreggoﬁ@ﬁ& tb€one U
Atgn o) 2ssgecgﬁgcCaatgvgtaﬁg aae aa@e@cénatUt Ry %c‘bf DBM or
%ﬁgg %]Qéefﬁg gtg ctt 144 Ala G n Ala Met Tyr Asn

I e a Ala Thr Ay Arg Leu Val Leu 35 40 45 ggc
ggt aga ccc aca egg gaa ggg ttc ccg ccg gcc gaa tat
etc cgc 192 Gy Gy Arg Pro Thr Arg Gu Gy Phe Pro
Pro Ala Gu Tyr Leu Arg 50 55 60 atg age tac tat gaa
ttg ggt ttc agg gtg ctg gtc gag gac ttg gtc 240 Met
Ser Tyr Tyr Gu Leu Gy Phe Arg Val Leu Val Gu Asp
Leu Val 65 70 75 80 ctg aac ggt ttg gtg acg cgc gcg
gaa ate acg age ggc cgt ccg gca 288 Leu Asn Gy Leu
Val Thr Arg Ala Gu lie Thr Ser Gy Arg Pro Ala 85 90
95 aag ggg get gca aag teg acg ccc gca ate ace gcc gcc
ace gcg cag 336 Lys Gy Ala Ala Lys Ser Thr Pro Al a
lie Thr Ala Ala Thr Ala G n 100 105 110 gca tat atg
ttc gcg etc aaa teg ace egg cga gac gta ccg gtc acg .
384 Ala Tyr Met Phe Ala Leu Lys Ser Thr Arg Arg Asp
Val Pro Val Thr 115 120 125 gcg cgt ttc caa gtc ggt
cag cgt gtg cgc gcg cgc aac ate aat ccg 432 Ala Arg
Phe G n Val Gy Gn Arg Val Arg Ala Arg Asn lie Asn
Prol30 135 140 gtc ace cat acg cgc ctg ccc cgt tac gcg
cgc ggc aaa ttc ggc gtt 480 Val Thr His Thr Arg Leu
Pro Arg Tyr Ala Arg Gy Lys Phe Gy Val 145 150 155
160 ate gaa cgt gac cac ggt gtt tac agg ttc gac gat

N 2 o2 a J e T o S T J N S



195 200 205 gaa ate tgg gat gac aac ctt gag cca gcg
tga 657 Au lie Trp Asp Asp Asn Leu Gu Pro Ala 210

WQIW5AAB0> 78 <211> 218 <212> PRT <213> UnknowpCHERBS/002556
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<223> Metagenonme - beta unit nitrile hydratase -
MbObD9 <400> 78 Met Asn Gy Mgt; His Asp Met Gy Gy
Mt Hs Ay Met Ay Prollelglo 15 Gnlie AQu Lys
Asp Gu Ser Pro Phe His Ala Arg Trp Gu Ay Arg 20 25
30 Ala G n Ala Met Tyr Asn Ala lie Ala Ala Thr Gy Arg
LRAteRF Fed®B 40 45 Gy Gy Arg Pro Thr Arg Gu Gy
Phe Pro Pro Ala Qu Tyr Leu Arg 50 55 60 Met Ser Tyr

Ty O UGt Nl LSl B FSPAR VAIn5S oo

Ser Gg/owsgsﬂmgmﬁ% 90 .95 Lys Gy AI a Al a Lys Ser

Thr Pro Al a, | Thr tk 110

Al a Tyr aAP(Lff c%‘.nﬁ:%cgséﬁ % Arg Asp Val

Pro Val ThrB-Qkt 12(9@82&5@%&3%9 e dh Nad Dy Gn

Arg Val Argg A A gy @géa@ﬁn (@, 139 1\3(35 340 Val
ro

oy var 12201%% resaEIee U AL 4 var
3 2 B i iy e o 5
N A T 107 AY %n‘i%u(sg%‘ éﬁ@ D riA B

Pro Pro Arg3-A@sl:rAd aggimqmncme S5 20D ND5 Qlu lie

Trp Asp As ’Af?ﬂ‘ gé&) 235 2103y 79 <211>
696 <212> &\IA ;ngﬁgmown <22 > 223> Met g?)enorre -
beta unit Mt?1f e HRtEESEga MRRY O 1D 1> CDS

<222> (1). 46860 %@ dned I g, @ wsa BPg agy
cgt agt ttc ctg gcg tct ace%t %%i({: %#; ce Met Asp
Pro Thr ArgB‘,ﬂ(xi”gr SerIPHPTHRR o &F- 1 "At’a Leu
Thr 1 5 10 d50pgc: gomPas gata afSegccImyalo ctiR get cat
gcg gca gac cac gac cac 96 Gy Gy Ala Ala lie Pro Asp

Leu Ala H's Ala Ala Asp H's Asp His 20 25 30cag cat
caa gaA prpcesg tm grtepayigeg mrareigy geguangesegihich are

etc (%%ps%gyg 1By SEhe AL {L&H A} ackeWY nitril
Arg Vi ]?%/s (-ggr Leu 4 4%aa ?ES ctg&ctt%tg gag nitrile

aag gdgvérgytese, gAeckgehafea gcg etc gac 192 A u Ser

Leu Ley %Véum& éﬂ&n@ﬁ’Nﬂ:elhB@érﬁ&fAég’lé%@tﬂ aid eprrepared,
Asp 50 55 60 gcg.ctg gt gac ac ag.cac _aaa qgtc E
ggg cchy) 5%1%161&%@%’09 4?%?%%?&Vgﬁl Rs pHhre al‘g? case a
Gu H }.Seé;s(ﬁ ¥ak EbywRed (A) gphimed urdl oS FOvdss80r) primer

tt {
can oo TiEL OB D WBTOVRTEArS APGCHFEe TVl SEfpence
Pro Asq:alél’ymecﬂym@:hamgl.Leu 85 90 95 ttc gcg aac ggt
36
gﬁg geg) ggaP%&C %Cga%aﬁe%&lgg&s%f% %%s%%rirﬁ@ré”
Ser GI@:) S@heloblllb‘sl@'ﬂﬂkaé%lj{ergﬁs g&& aF@eegg‘uﬁX@lc acids

gtc ¢ e’%yféﬁ aAc mﬁﬁ.‘blﬁ ar@l yrAgaired for
Asp | ?%néArQ&lég & Thr Alg Thr H s

n
115 129011§’5r‘é’t3’61@$ct§‘?g %&V&&@/ ? ?g&’”‘t tlltegt ﬁ?atase are
CCC t0gefi6Batbd EiEmOghed ParitesSdalendals Gytsi diirateuobtained,
Cys Ser é,ys Tyr Pro Trp Pro Val Leu Gy 130 135 140
ttg ccd™€cg gtc tgg tac aag tec gcg ccc tat egg tct
cgc gtg gtbeéBthém PengPhos¥alielicps Tyrel ysl cad Alato a host
Pro R g145 150 155 160 ate gat
ccg cg%r%%]? gﬁgarc%g ’\C@EL: %/% ttc ggc gtg gtg ctg ccg
gac 528 lie Asp Pro Arg Gy Val Leu Arg Gu Phe Ay
V3l %héegrgéesésgs 16P 1403 175 &o4imle, gaa gtg cgt
age, ac gcg gag caa cgc tat eta 576 H s
lie Ggh%@cib@gl ‘g Ser Thr Ala Gu Gn Arg
Tyr Leu 180 185 190 gtg ctg CCg gag egg ccg gcc gga
ace gaa aac ctg aca gaa gaa gcg 624 Val Leu Pro Gu
Arg Pro Ala Gy Thr Gu Asn Leu Thr Gu Gu Ala 195
200 205 ctg gcg ctg ctg gtg acg cgc gac gcg atg att
ggc gtg gcc aag gtc 672 Leu Ala Leu Leu Val Thr Arg
Asp Ala Met lie Gy Val Ala Lys Val 210 215 220gcg ccg

o ~NN S Al ~ ~ o~
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<400> 80 Met Asp Pro Thr Arg Arg Ser Phe Leu Al a Ser
Thr Val Ala Leu Thr 1 5 10 15 Ay Gy Ala Ala lie Pro

wWe@shei9Al a His Ala Ala Asp His Asp H s 20 25PGDEPA0N5/002556
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H's Gn Asp Leu Pro Ser Asp Leu Ala Leu Arg Val Lys

Ser Leu 35 40 45 G u Ser Leu éeu Val Gu Lys Gy Leu

Val Gu Arg Ala Ala Leu Asp 5 %5 60 Ala Leu Val Asp

Thr Tyr GQu His Lys Val Ay Pro Arg Asn Gy Ala 65 70

75 80 Arg Val Val Ala Arg Ala Trp Val Asp Pro Asp T

Lys G BrAr §8CBu @550 95T PRRr Al RAAER GOPrDesed a qsta primers
Val Al éxﬁlb‘lf’ﬂ@g GcMeT}t&[lciéﬁcG'a)blﬁers nje% ]Pl—ooﬁ nand B-01lr
Gy A a Ji %) g g Al a Thr

Hi s As?lr 1@50 %0 saja%% Rap 1 a1y s & %Jé% ‘@%dsje? the PCR.
Cys Tyr Pro Trp Pro Val Leu Gy 130 135 140 Leu Pro

Pro V r Se Pr Ar Val
v%r L qEnq crdeks l“Ics?)ﬁ”l?{e"i%i‘%%d g ‘7%/5“@9 /5B A g

u Pheh&rgcharized lemutiPao Asp 165 170 175H| s lie Qu
Val r S L
T80 16809554 aFEd Pfsgecggnd%sa Pr olﬁaecggf%% gie  grow
Asn Letomhisting @f: Ala 195 200 205 Leu Ala Leu Leu
Val Thr Argcésinddecdbt |lie Gy Val (Bkg.Lyp Mal 230
215 220 Ala Pro Pro Gy Gy Arg Ay 225 230 <210> §1
<211> 327 FILEGHEELS13> Unknown <3869 -<3 14
?/E; ag?norrge FCEIMTATEAGERR20> <221> ¢98q<222>>No 15)
1 327 & > <400> 81 atg aaa ¢ age gt
cgc gag ccg & faa gcg cag gcg tttqgg 8’8 Ags Ser
Pro Val PheGECGLCTRATGXTCTTp G u A a(Squ A[EE Nhe 17% 10
15 gcg ttg %%C%@F{ @, ttg caa gac Q%qugﬁngé ttlg)acg

Asp Ar y

cga gac eu Ala lie Ser Leu Gn g

Val Phe ThrCM@T%’-BT@TﬁQ@A}ZET@O t g4Sg€gy é@gN@eal tc

Ao Al %fac"ﬁm'ma o TTe Oy (Foa-ame &0 A
a Ala Ala Leu ulie Lys Lys Ala @n

Ala Gy 35 %" %‘é‘? zgg% gat acg ggdS§9g &Pt MPat 21130

cat cat tggEtceegrecTeg etc 192 Asp (Beq. A$p Nbr. Ry

G u Thr Tyr pl\/letAIa 5
gaa egg ctg (ngg%iC#‘(gG%%g ggt gtt §Ie§ pg@g cag
acg etc gcoC@AATITCRECE Leu lie Al a(Aeq- L?Q WPy VY4
Al a ASQr%h lgcféd-rhﬁ Ledehha 85 {He/Hegdlefdbe CRAWM e acid
gac gee cag gee tgt gcg cga acg ccg cat ggc
288ArgS€F<EF@eW§SAsp Ala Trp An Hs Ala Cys Ala Arg Thr
Pro Hs Gy 85 90 95 gcg cca ate gag et a aga ccg gac
gacttcag aat tga 327 Ala_.Pro lie Ju

ASp AsPR @h%rg\?%sixs?ws 1%%7)3%% <’21109n%2°’%21i‘1‘59 1@% E]E?ngrecedmg
PRT <23Bzitkknows 4220> <223> Metagenone - pl 2K unit
<400> Lys p, Ser. Pro Val Phe Arg Gu Pro Trp
G u N%ﬁ?\cﬁ?]\é%@é <'E’)JE15 Ala Leu Ala lie Ser Leu
G n Aspsdr gsGmadal th@ﬂimema“ gwhAsphGare0sebegbedr from the
Al a Al Po uI|eLysLysAIaGInAIa
Ala G %8 {3&%%1 ylé% o]gAsp Thr Ay Gu Thr Tyr Tyr
Hi s Hi ecmG%@wa 55 60 G(§eAr-gIledlq.i &5)
Ala A gty '&Q’Té’s&@cé@@cThr Gn Thrgegy ApaNGh 2F)
7580Ar8[p% ASp A2 TTp Gn Hs aQ/sAl%p g]
Thr Prec 'EG'@*C}C 580989 S | e GFSeu R §oPra’)
Asp AspePbecisendsewiddPg 105 <210> 83 <q¥ke.32D NZ)1228)
DNA <213> Unk > <223> Met ageno plL2K n|
<220> 9957 M<zn>ﬁ&@> é@’ gtég aé)a{
aca ¢gtTGQeCGGRICTEguEay engegcget gat ctt(Sgeg &t Nocg 30)
wa setmrlipribinctodtddiunie (o Podt
gag ccQCHTRTATCCCAETHRRACCEIWRE geecde (Aef-| e Moo %@g
Arg AS@G@%MT@@CEA@g&%g&’P@n@éD Gu Prqglip @pumd0 23)
30 agt cgt gcg ttt Ogy ata gcg gtc gcc ctt tec gag ggt
ggc etc tat 144 Ser Arg Ala Phe Gy He Ala Val Al a
Leu Ser Gu Ay Gy Leu Tyr 35 40 45 tea tgg gat gaa
ttt cgc gat tgc ctg att get gaa ate aca gcg gcg 192
Ser Trp Asp Gu Phe Arg Asp Cys Leu He Ala Gu He

2




50 55 60 gat gcg cgc ggc gag cat acg age tat tac gaa
egg ttt etc gcc gcc 240 Asp Ala Arg Ay Gu Hi's Thr

wW®2005/090595Tyr G u Arg Phe Leu Ala Ala 65 70 75 BOI/EPZP05/002556
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cag cat ctg etc gcg gcc aaa cgc etc tgc act ccc gat
gaa gtc 288 Leu G n H's Leu Lgy Ala Ala Lys Arg Leu
Cys Thr Pro Asp Gu Val 85 90 95 gag egg egg atg aac
act age gca ggc ace tga 321 Gu Arg Arg Met Asn Thr

Ser Al T 00 105 < > 84 <211> <212> P
<213> W%&Mt agenone - (éfg'g{}( é#l FTO&ZF%(L)L;

84 MetTQETTCIACCAICTRIgor@dsa@ned e Al a (Akg.ASp Neu Aba

Ser Pr, Pro Arg

pro VTR TEte R ded 170020 508 "R bta 30

Phe Gy He Ala Val Ala Leu Ser Qu Ay Ay Leu Tyr 35

l“é). 4?%@%'%@%&@ p%%ﬁggﬁgg ﬁshgcﬁ\s @s%déﬁld:ég efcﬁ!y 3cc§i|r1]$*tructing 4
I e r a Al a . u, Hi.s, Thr

Ser TybenaCi O ¢ i T o T e 4 gTie, has less
G n Hmdreu des Wmo W@y Lyest Artge e ey sadhit ReweAspwith such
Gu Val 85 90 95 Gu Arg Ar t - Thr Al A :
Thr 10885 21058 <f%fl§e%fg§&2ﬁ§% Eg%bn?}rﬁ?r%v(\:m acid
<220> sAfndds agenodding pl 2K ubeting22@enegatedcDErom part
<222> ) > 0 CaAGe diLh20% si

cag cg%é%laegg Cé%% %ﬁg%cgﬁté}%gagggsgtggvgtt% crt c§118£1|\/|9t Thsrl?nal'
Thr Lemnd®y GtAmpat APIEEmRS ser W G (theu Pprimers
Leu 1 SdiGi15 GRocifd s iR adild Segh gt ase ackaigacl .

ggc ccc gtc ttc gcg gaa 96 Asp Leu Pro G n Leu Pro Ser
Asp Thr Asp Gy Pro Val Phe Ala Gu 20 25 30 cct tgg

P L B e R A B e bha Aa Lou Aa var oo
Ser LeFBEG %%%i%ﬁ%fglﬁ%glgaal@a "ttc acg tgg aag
gaa tgg gca gca acg etc gcc gat gaa ctg 192 Ay H s
o s Er%é%%sg%g%%%%%”g%{%p Lﬁgz%%ﬁ%%‘ét“ more
%a;:/ %gbu%%lisﬁcisfzﬁ l’ﬁﬁ (I—Ttsj Tya?m?yr ﬁé;o 75 8?)

gag tac tgg ctg ac cc ct aa a C tt _acg .ate

adg gt BEET288 &9 r%ﬂas?r g“l%e%‘ Tlglghi’k#gt el?r@q%lﬂr gt equences
Leu Vafodhy ddeunitss Guvd LUl 95 excacgaimedgicazlaim 6.
gcg atg cgc gag cgc aaa gag gcg tgg gaa gaa gcc 336

Thr Asp Gn AGn Ala Met Arg Gu Arg Lys Gu Ala Trp | )
GL0. GThél as&0®@Efl08hd 10utdeicgacdiast sR@IeREETapSggdaimed in
gcg ccC t LS %ﬂo Sapihs which
Thr Pr%‘lﬁl{é %a%%l%r%?%c%/% Gu ﬁﬁd t %éé(%né%o ]_euceS :
115 12@rd2sremiized afer egePni e RAa A gacthgety of  a
gaa tegitepdagyd2beas®. Gn Ser Arg lie Ala Gu Gu

Asp Ser G u Ser Ser 130 135 140 <210> 86 <211> 141

<212> PRT <213> Unknown <220> <223> Met agenone - pl 2K

upit <> 88 Mesf Thihelhmilked 18er hGimaAaged uadl achhamed in

Pro Ser_ Al a Leu Leu 1 1 . .
Pro Serlasp ? hfoﬁs%r%??/rﬁi Q%Q%hﬁs%tgéﬁfg%QZ%%gé’clds'
Pro Trp Gu Ala Qu Ala Phe Ala Leu Ala Val Ser Leu
Ser Gu An 35 40 45 Ay H's Phe Thr Trp Lys Gu Trp
Ala Ala Thr Leu Ala Asp Qu Leu 50 55 60 Gu Gy Ala
Ala Asn Arg Gy Gu Pro Asp Asp Gy Thr H's Tyr Tyr 65
70 75 80 G u Tyr Trp Leu Thr Ala Leu Gu Arg Leu Val
Thr lie Lys Gy Leu 85 90 95 Thr Asp G n G n Ala Mt
Arg Gu Arg Lys Gu Ala Trp Gu Gu Ala 100 105 110
Tyr Arg Hs Thr Pro Hs Ay Ala Pro Val Gu Leu Mt
Ser Pro Leu 115 120 125Asp G n Ser Arg lie Ala Qu G u
Asp Ser GQu Ser Ser 130 135 140



