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UDP- gl uoese GDP- mannose UDP- gl ucuronic acid X. canpestris $4-L
1.0 1.0 1.0 X. canpestris X648
2.5 4.7 2.0 X. canpestris X655
3kg/ 5.4 1.9 X canpestris X705
4 7.1 2.0 30 These data indicate that the

rate of Xanthan synthesis in wild-type cultures nmay be linted by the
supply of precursor sugar nucl eotides. 35 Exanple 2 This exanpl e describes
phosphogl uconmut ase activity in X. canpestris transposon-induced nutants
defective in sugar nucl eotide synthesis. Cytoplasm'c and nenbrane fractions
were pregpared fromthe transposon nmutants previously found to 40 be
defective in sugar nucleotide synthesis. Extracts of X canpestris $4-L,
NRRL, B1459, were also prepared to serve as positive controls. Cultures
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gl ucose and grown on a tube roller into stationary phase. Duplicate 500 m
Ya%ks gontaining 100 mM YT (8 g tryptone, 5 g yeast extract and 5 g NaCl
per liter) broth with 1% gl ucose were inoculated with 2 m of culture and
pl aced on a shaker at 300 rpmin a 30 * C incubator. After 24 hours the 45
cultures were conbined and centrifuged. The cell pellets were washed tw ce
in 100 mM phosphate-buffered saline, pH 7.2, then resuspended to 20% wet
wei ght #® volune in 50 mM MOPS buffer, pH 7.2, containing 10 nM MyCk2. This
rocedure was used to renove residual culture nediumfromthe cells. The
cetl suspensions were disrupted by passage twi ce through a French pressure
cell operated at 15,000 psi. Lysates were treated with DNAase to reduce
viscosity, then centrifuged at 2,500 x g to renove unbroken so cells and
debris. The supernatants were carefully renoved with a Pasteur pipette,
then separated into cytoplasm c and nmenbrane fractions by centrifugation in
a sw nging bucket rotor at an avérage centrifugal force of 130,000 x g. The
supernatants containing the cytoplasm c contents were decanted and frozen
at -70 G Each nenbrane-containing pellet was resuspended in 1.0 ml of MOPS
MyCl 2 buffer, then also frozen at -70 C. Enzynes required for sugar
nucl eoti de synthesis are normally found in the cytoplasm c 55 contents.
Separation of the cytoplasmc contents fromthe cell nenbranes facilitates
enzymati c assays coupled to reduction of NADP. NADPH oxi dase is a
menbr ange bound enzynme, and unl ess renoved or inactivated can rapidly
reoxi di ze the reduced pyridi ne nucl eoti des whose accunulation is used to
follow the reactions. 8 EP 0 380 470 B1
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The prétein concentration in each cytoplasm c extract was determ ned using
the procedure of Lowy et al., J.gBiodgosfdsin 193:265-275 (1951),
specifically incorporated herein by reference, with bovine serum al bunen as
the standard. The activity of glucose-6-phosphate dehydrogenase in each
extract was nea- sured by follow ng the increase in absorbance at 340 nm
due to the accunul ati on of NADPH produced 5 durfng the oxidation of
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25 " None of the sugar nucleotide probes nmapped within the DNA region
contai ning genes for the xanthan bepoyablaes B¢ pat hway itself. Phage
containing wild-type DNA for nutant X649 did not hybridize to any ot her
sugar nucl eotide probes. Sinmilarly, phage containing wild type DNA fromthe
region of the Tnl0 insertion in nmutant X736 DNA did not hybridize to other
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mut ant s were obtai ned by transposon nutagenesis. A lanbda library of X
carrpest ri sbgepiedi c DNA was probed with plasm d pTX649 derived from cl oning
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15 make UDP- gl ucose if they have the ability to nmake gl ucose-1-phosphate.
Exanpl e 5 This exanpl e denonstr at gp o@goBreseENnt ati on of the nmutation in
strain X736 by plasm d pAS9. 20 A set of 5 reconbinant | anbda phages
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Reconbi nant phage whi ch hybridized to pTX652 were plaque-purified. Southern
blots of restriction digests of thep® asbageBiprobed with pTX652, identified
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Exanpl®e 8 This exanpl e descri bes UDP-gl ucose pyrophosphorylase activity in
X. canpestris transposon-induced gpihaps gzgigf ective in sugar nucl eotide
synthesis. 5 Strain X649 was unable to make UDP-gl ucose (Exanple 1) but
had phosphogl ucomut ase activity (Exanple 2). The experinents descri bed

bel ow derfxasplé 8t e that the nutation in this strain affects UDP- gl ucose
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X1023. Ths ResulS &H rhultipRIdeBMikaddne St difftrdnt dktrs BandenBdcidng aforésbrtéd. t he UDP- gl ucose
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ow}r mut ants, using NADP as .the el ectron acceptor. Results are sunmari zed
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peti

able 3. Resuffpsp. Jco%zu i&gg SRt cy RPEs freltidnk 66 BmpBdtfid|act

concentractions pre prggy NADPHz formed per minute per mg protein. _
Tabl e 3 UDP- gl ucpse—py+ophesphor y. aSe—aetHrty—+—eytoptasme—fract i ons of
X. canpestris, ekpressed $@innnp| LD _{URPHGiiposp-ovraphasphomiase. prot ei n.
40 x75train 6.74, 3.48Bffs G ucose
pyr ophosphoryl asg X77 X1023 1.8%H. 74, 3.46, 3.18 AH1023
1.83 X1024 . X1024 1. 12 X1025 112 0. 57 45
X1040 X1025 23. 0, §.83 X104a.57 41. 1,

. 45. 9, £5. 6, 39.3] X1052 X1040 230,883 42,1, 43.8 50 Strains
X1023, X1024 and| X1025 h¥®#P4ittl e or| no pyr obhbéj‘ﬁ\d?gﬁﬂée activilty. Strains
X1040 and X1041, [ cont ai n¥M%2t he pl asli d conpfEh#ht#38 t he defect| in strains
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activitgy t h@®faihd11028, X024 \aRE X 1025 R4 littieX6r o pykbphbephdrylass attivityd Saiis DA 040Bma Xucse,
PTS13 i S detainiagdne plazmidodoapleimehtintthé @ad6ct iristhaing X1026 pd Xioad ewd pibiasaivity, Sithdrl,

di f f er encewrainX162 had inychnagher adtiVity Ghanathe) eiittygbospant Y@7.f withbut pEyrhid (TaE3TiBecause
extracts pTS18tis derived Mo pisid XEEF4W 0\ high pomypaumber plgsenida this diffgénce drs sdiyitydmay

i mmedi at eleflect @rgeps degade sifeho Cylopissmicaettacls fystraing XE7 andnié104¢ were prepared again and
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EP 0 380 470 Bl These results confirmthat the mutation in X649 prevents
UDP- gl ucose synt hesi s by eli m nat igpg $8d4romiucose pyrophosphoryl ase
activity. This activity can be restored by plasm d pTS13, which nmust carry
the gene for_UDP-gl ucose pyrophosphoryl ase. UDP-gl ucose pyrophosphoryl ase
activity wasThesesresuliecanfimetiatithe mytatiop inaXa4P erewonts UR-glucbsecaynthasis byreldBatbg UDBr i es
of sugar [lyeqse syPrhesaherylasetastivity a@taF‘UﬁV efinybe psteseddiy Plagmid PTHES. whieh 'Neﬁtcarmé%ml ts

are pr eseﬁ?’@d“l UbPalysese pl’°PhP§RS‘P'é"a§P UDP- | ucose
pyr ophosphor 2ANCOSOCRYIIP EXW g also,measured.fy cylopipsmig e ’gyee ngy
proteinj i°f® >?E FugRItyclepid ?&if&?" 'H'ﬁ'&’P%B‘Fu”&‘é"ﬁ‘Hﬂ? gﬁ'f -$epite P@[P§?’§°dd%§ d
for phospﬁbgl ucomut ase activity (PGW. Strain M ssi ng Sugar

Nucl eot i des UDPG PPase 15 Table 4 X77

9.4 X826 UDP- G cA : 10.5 X871

UDP- G ¢/ 1828 UbR—G-€-

UDP- G cA, Wﬁuwvmhpsmwlase activity (UDPG X866

UDP-d ¢, UDP- ngﬁe, expressed as nmol per minute per;megpreigip). if BractRefd n803 sugar nucleotide [SHP- Van
5.88 X872 mujepss Egeﬁously pgsayed fox phosphoglucomutase activity (P% 2 25 Al

strains had ngasur abl etrgiyr ophos )hmsﬁhﬁlswamﬂclewcfes/ The gbeePrERe Of
phosphogl ucomytase acyvity TS5 $ufficrent—to acco ' '
strains X828, { X866, X872 to ﬁ}ﬂ}té}%' ze UDP-gl
elxarrpl e descrilbes phwﬁonannorﬂjt@%&ct ivity in X
ransposon-inquced muigpgts defe tUD\,sghlé gnsmr nuclleoti de gygthesis.
oplasm c ejftracts from prewj WilPmandent 1 11 ed sugar nucl eotide mufants
(Exampl® 1) wgre prepgdgegd as dejappiegs ubh-glenanpl e 2. Thesgzgxtracts|were
assayed for pHosphonmannonut ase (Ri¥Bmant he enzyne that 35 converts
mannose- 6- phogphat e txssgannose- ] aogpkMemphat e, a substrate sg@s GDP- nahnose
pyrophosphoryliase. Thrszenzyne ag¢tubpialy UDB-GicAver si bl e. Thesassay (Tabl e 5)
was adapted fromrtnat or i naar and bUCKe Bl ocnem J152T617-©22 (1979),

speci fi Ca';\'..ystrs.;ﬁapiap.szsa@arsa oAy % stbdied 0 Gl ihg a&%g&i; iy
mannose- 6- At Sor 63 St e d)@ﬁz Yoyl ehYmes
phosphonannose I somer ase cose | SOMBr ase
gﬂlezcose 6eRbdat e dehydr ogenase (GGPD) 40 Table 5 React [ on i xt ur e for
sur eggent of phosphomannonut ase activity in Xant hononas canpestris 45

Sol ution This example describes phosphomannomutase activity in X. campestfid trakidpd3dd-iNAdEEY mutants
0.10 10 mdetserivemBgal nyzibomie Baitiesis. 0.10 1 niv
gl ucose- 1, 6- Chtgplasmip lesttaets from previously identified sugar nucleotid® milignts (Btirhple D) wereaysparefi @s I |
0.02 50  described in Example 2. Thé30 ertidcis \Wetecdsseged-1Gt phosphomannomutase (PMM), the enzyme that
0.05 106 rcMVBtE?E@ntﬂgfefpeoSphqﬁ-toTnaﬁnose-1-phOSPhate a substrate for GDP-mannd$e pProptmsepborylased

Xt r act The enzyme activity is reversible. The assay (Table 5))wgs] adaptegnfrom rthat tofi Pindarf ang  Budkesr
EM (380 (Fifichasm. n-=| 152:6176p22 r€197PGFP9$* ingerperaipdhyrein hy crofgrepes. i wigipfformaion of
(1000 uni tanpasy-B-phasehate isneoupied o WAPP redistiesr by ddifion ef| the \9avmas phesahogrannose
substrate '§°5‘°1§F%‘5M3¢p“°§?8%‘9?38 fromerpsoP@Ih @adqlucpserfisnlipsphte dehydreganasg (G8RDH Ut es,
the tin® required for the phosphoryl at e[_dblsggar

ty of
D Thi s

Reaction mixture for measurement of phosphomannomutase activity in Xanthomonas campestris
45 ' Solution mi
10 mM NADP 0.10
10 mM mannose-1-phosphate 0.10
1 mM glucose-1,6-diphosphate 0.02
50 coupling enzymes! 0.02
100 mM cysteine HCI 0.05
100 mM HEPES buffer, pH 7.9 0.50
water and extract 0.21
From a mixture of 0.10 ml PMI (380 units/ml), 0.05 mi PGl (2000 units/ml), and 0.05 m| G6PD

55 (1000 units/ml), where one unit will convert 1.0 umole per minute of substrate to product.

Reaction rates became linear after several minutes, the time required for the phosphorylated sugar
intermediates to reach steady-state concentrations. These linear rates are proportional to the amount of
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vari @t ii9 matafid X652 XPRIGRdIXT14 RRCHProwht BIP-AdhdoddPalhkslsSs ErrettB® b pRSEIA AS7,
I nvent itA§ plaskiid mGdt 2briBihd henb B GDeImahide babghosphaglaésont ract i ng States: BE, CH,
DE, FR, @Byilllbé apdarent tolthosd\kkilledbh tHa artthdt @arpobincdifithtiohiNdhdverthticrisean beedadadn fher t he
productnmasseé arglipgraiuctsiofchecméseatdvention.t he producti on of Xant han gum
conprising: 40 (a) preparation of at |'east one DNA sequence capable
of d¥sr eQ!@imH% an al ternate host mcroorganismto produce at | east one sugar
nucl eot%'@fms Toitthe 84"!4“’%‘8'99"!9@4“9%&5 gﬂn?ﬁ* FBAEB, é&s L, BN 8Fe coding region
of DNA se uences selected fromthe DNA inserts of pAS7, pAS9 and pTS13
cont ai n1ed rﬁ°°|'E‘ bjgnt; D"'I‘_\F_"”%*Baie 'ﬁﬁ'h?feﬁbérlet @Bd“ﬁﬁ'ﬂﬂé?‘ smeuwﬂmsn “l?ﬂ"@@@"m&rﬂi 67

047, resp "s nces whi ch % dlrecﬂ a%r | DNA i nserts and
Pyl 5"&4&5%551%,?@?%"@;%&?@

|t|

encoffng en ““’g&y }ﬁwgcesse i’%qs;m

replicating

the expressE ne s h r ay{atsaﬁtdm .@Aﬁygna%n&e gaﬁzqnmbe/w.hhﬁe e a§t ences
(c) L ansfepy 'cBEng} Mﬁ&tsQ&u%n&O%aét Ne&3E ohd) apBiUS ey thadihred i@ Sdnd

M croor gani @picatky ak lathosf mRfoBidbiidm) Gudd vdc@:?sséon&mﬂg%hts H&Cth@@idr&eioﬁl Bd@e the
direction OfiodyhBetiDbieymasbiRBdR Dy tRDNA sequentdd) culturing the host

M Cr oor gani @NMrahsfdring Eraeciols Coantaifing trRPDNAE&ubiss M 4 hesh aieedrgahisth apabRcsfor s
and synt hespreduding b i€asSang atigah hilettitioivddss thealitettiadfitt@TNA sgquehes; har vesting t he
sugase nucl e} ¢ubt@ring Zhe hbétanicredrdendmahdet keariditiods aphepreterfortmmnana@arof theledcnd ande t O

be pr oduc edsynibediSDP-thgl sugay secleotides; and optionally;
(e) harvesting the sugar nucleotide.
2. The method of claim 1 wherein the sugar nucleotide to be produced is UDP-glucose.
55 .
3. The method of claim 1 wherein the sugar nucleotide to be produced is UDP-glucuronic acid.

4. The method of claim 1 wherein the sugar nucleotide to be produced is"GDP-mannose.
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55 3. The nethod of claim1 wherein the sugar nucl eot] dis
UDP- gl ucuroni c acid. 4. The net hogp@fsgplagbil Wherein @EU%EEHI@ ﬂf[mnt I de
to be produced is GDP-mannose. "16 EP 0 380 470 Bl r«act
included in the reaction mxture. For conveni ence, PWMM acti vi ty was
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i ncubat i oy rraifyiRe incybiatin. ragher e byridaterminingc aotial repaian: rétesn Absatbenco sh4brawese at
340 nm wa®ostwad §fter fhidy reinutaesi; inqubatian rwitkioyband Wit mernosesHPhasnhale M1RIn Besuits pre
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of directéagnsan alternate host mcroorganismto produce at |east one sugar
nucl eot i delaimgifor the foliowing Conjtacting Btatese BGdP'I'pDEsE%;G!IITJ byt NIgi$E codi ng region
ol—DNA sequences selected fromthe DNA inserts of pAS7, pAS9 and pTS13

cont ai ned"i # Ecwqa"tLDEAgg@'%ﬂédnﬂwofsr the praduiien ofASNgE Bidleqides, ingife preductiandof67
047, respect@fan )9”"‘ GPMRRRIAG'sequences which hybridize to said DNA inserts and
encodi Y enzyfﬂeg Qﬁ’ﬁ"'ﬂ" Pfipb loast ope DA P‘W? °§P5 le of d"e"t'(‘!b n E'?eﬂﬁﬁe stinpiesoqrgnism
sequence i nt 0o4y® f’?gﬁfaﬂﬁee ?)‘8?! B‘f'e %'g ?P@P? g’aﬁ"rﬂ‘%c%”ﬁ‘_&

e "eT h
[ o o0 ool m.ﬁae"°i9§§ ”“%mm 13{ 3;%9 eswg fg%ﬂ 028

%e red In an

.éhaﬁgﬁ.eﬂ% nesh 3 e JS %"%{é‘ SRt

the expressio
@rﬁenﬁ ﬁ\ﬁ okgtSssidh @F {het he

( c) trgnsferr tbﬁglogl

M Cr oor gani S

direction of eﬁﬁﬂb@&ﬁ&ﬁd bﬁ@le DNA sequbritbs; CU Tur ng t

mi cr oor gani smgyl t’iﬁiﬁfemﬁ@ B VoL16r8 TortdMcOiRG IDNASSebudhcol Britd) h HBA MG odfanisi Capidiet AT S

. and synt hesi sproducing et Isasme suyaChueiestidé Brsdor thddlrebtidh bRebNA sequences;

§0 {d) culturing the host microorganism under conditions appropriate for maintenance of the vectors and
synthesis of the sugar nucleotides; and optionally;
(e) harvesting the sugar nucleotide.

2. The method of claim 1 wherein the sugar nucleotide to be produced is UDP-giucoss.
55
3. The method of claim 1 wherein the sugar nucleotide to be produced is UDP-glucuronic acid.

4. The method of claim 1 wherein the sugar nucleotide to be produced is GDP-mannosse.
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(e) harvesting the sugar nucleotide. 2. The nethod of cl ﬂlm m:"
sugar nucl eotide to be produced i sgplgidgplaggeie. 55 3. Th m ﬂﬂl“lH 1
wherein the sugar nucleotide to be produced is UDP-gl ucurdnit dcid. 4. F
met hod of claim 1 wherein the sugar nucleotide to be produced is °

GDP- mannos®. The methodsof clainT A evhangin aedvectpr ip Istep rie) s setected from thecgreup ccorsistingnof PAS

(c) is sel ectrd® pahpiSiAsonsineddn Eqeeli lFB9hepdoiergsilzundy NI CFT848, $TIP a8bh AT04T-ned
in E. coli LE9gctivai dep05|ted under ATCC 67048, 67050 and 67047,
respectively. thod of claim 1 wherein said host conprises a

deni tri f%i frg TB%E‘F@?q ‘ﬂr‘ﬂa'"‘f Whﬂ‘ﬁ!‘ RS GBS e IngRA TR sai d host i s
selected f t he b of .th nus r 8., The d of claim
T wher o n Lait ABGE SRl Bt o i A ey Bt g bt o el Clsb Bl s

put i da, 208 Tk &sﬂ&ra;ma% Gl honl i GUORTROR o I Lirtbind oS GHG BRRS
f1uor esg i S b B b ik N amonlrice P
cl Oacae 9-  ALcrdfidhla B clohiaE, COTID!
capabl e of diTecting a mmmﬁ' to synthesize at | east one of the
enzymes seb.eqineghicle’ 6ihdnbRctrd RumprisRb it Saét e PlashiRaghold (o Wfecti®y a microbial cell to
pyr ophosphor ysymiedize dDHea3t WA DE tike BYAMOY Solecad, frirh Othd YRsup UsdAitihdi HE , UDP-glucose
phos phonr@nno pgrophwsibeyiase) tDSigkicdss. dehysregenyse Ohlosphagdieornliass phosphemannose infu@se and

i nsert(s) of GDErroanpdsapytopifosphorytasg) whereig Ihe nsert{sk ak $aidoplasmidis) i cagpriseg) @reast orldNA
sequences selceditgeugibn grANAeqURhes isplscted: fomothe PR Thsers AGDASTI dASITEA BTS1SIebataineald
ih E. coli LHn 9poliakil 392 pndsdepesiied) patier ATAGCE7 ©38, (57350 GRd G G474 rreispectivaiyl or DNA
regpect i vel y, soqengephichelybddireda saigPNAHingess prdengoding enzymeVIDINDR Seme ativity. and
encodi ng’ enzynmes with the sane act I Vit 20 10. The plasm d pAS7, contained
'n E. ol | 1386 plespidi PARTeraraEtin ol LESGP end Goponiect under ATOREMMBacm ' pASO),

cont ai ned | coI nder 25 12. The

pl asni d pTé{E31%°B -gpﬁ%doqnﬁmg?mgﬁﬂi@gf’ “ﬁ‘ﬁ‘ﬁ‘gc ﬁefég%g‘?ﬂ]er ATCC 67047.
13. A pI S t. t e or nore sugar
el eof iHo P BRPRY BT ARG EdalL ke Biotopdiddni aToL brodf

UDP- gl ucur egli £ i capitib kY Wicrohlal §! nU?;? bra 36 f tﬁ:@égaéal AL

corpr i ses &t 4 amale Shay relb%césﬁ,guﬁl?lgmlé e o e o e
inserts of thfusdld comprishd &3dEkibe %.&Qf DBRA 88tieriebs SeledlofTront the DNA ke of WIYNA
segliences \Ahl.ﬁéamiayb&dofalng% &y o Bifhs PO 125 DMASsoqUBRLeS WRIBHIhybEdiR) Y8 S&8 DNWiirlsbiist he
same acti Vit Yand drbodidy dhzfihcd Wit e said Lfivity.ne strain X canpestris X872,
deposited under ATCC 53471. 35 15. A mcroorganismof the strain E. coli

LE392 ( pAST).,A diepogartiserthf thedesin X\ oaikopdsiri® X872, ddpositéd indarATGCGMTISm of the strain

E. coil LE392 (pAS9), deposited under ATCC 67050. 17. A m croorgani sm of

t he st r ab n13. A oigloprgaricBodt thesT81B coli Lespd pASD Hepostiesrungddf BTCG BT4E.. 40 18. A

m croorgani smconprising a plasmd according to the article of manufacture
ok—tl ai m 916 Yomiciorgenismyds ithg 2H#i% B ol HESPE2 @f\ﬁ% Positednriel AAEE 6F8P-ng to clai m 13.

45 20. The_m croorganismof claim18 or 19, wherein said m croorgani sm

conpri scra‘z ar- d%ﬁ!cPP’P?Whﬁ t'l?a?ET"éELEB'iﬁ-Esﬁa(pT%ﬁé dﬂH°E'F°SHP‘{?éﬁT%9ﬁ78?7 claim 18 or
19, wh d bact
G ost 1 di ul BeroRshsty ot e R i e b ARG e byclePEr o° Lo o

' f P d tid
ni cr oor ga”?%@%@?ﬁl"&ﬁﬁ‘%ﬂ‘a {Tgrgar @ldg&%m\gqgagh%l ng of Pseudonpnas puti da,

Pseudonona eni i cans, Pseudononas fl uorescens,

Pseudomgp ag? St ivfidedokgani&n 6f edich @Qbﬁg%hm 2 %J?&F&"aﬁlgﬂ @&rﬁp‘ﬁées%'d@ DNﬁﬁ‘g bgété'%rqs

for the follow ng Cont racting State: reconbi nant - medi at ed

et hod f or 24.hehe MiigE§enis Mot @fain® Ye) & muﬁéra@tsa.@laﬁcréovyah.aﬁ i0ERINAE liroiA babtbriaXct Mehan
gum conpr i si ngnusIlClostridium.

s0 22. The microorganism of claim 18 of 19, whersin said microorganism is selected from the group
consisting of Pseudomonas putida, Pseudomonas cepacia, Pseudomonas denitrificans, Pssudomonas
fluorescens, Pseudomonas stutzeri, Escherichia coli, and Enterobacter cloacae.

Claims for the following Contracting State : AT
55
1. A recombinant-DNA mediated method for the production of sugar nucleotides in the production of
Xanthan gum comprising:
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EP 0 380 470 Bl (a) preparation of at |east one DNA sequ

directing an alternate host m crogp g380 570 BP produce at flﬁmmﬂﬁmumﬂmﬂ
nucl eotide, wherein said DNA sequence conprises at |east 6neccoding segron
of DNA sequences sel ected fromthe DNA inserts of pAS7, pAS9 and pTS13
cont ai ned i n (@, Reeplalatiqnpof 3Digastiong RNARegUenesticapaiifcdf ditaclim @7altgn@e hy mipBQragtivn 67
047, respect |t96'l°9u°eé? 'SEF\W"@“Q“ "U°‘°°t'd§e’d19@r'?@é'§ DNﬁlseqﬁ'e lsPTRAS9SCEt ot eae qpdinpA

i nserts and e'PR! ff%thgzm@'%f@ftﬁ % an BTﬁ‘ﬁ °’t‘ﬂ'€9d[§NA

sequence i nt =2l ?q‘? "Pr

repliclting | “‘F?S '° F'%T?r%ﬁﬁ‘ﬂ ﬁ"‘\ﬁ? ts for

t he expressi o ""{g ?J étn §° S poe] océﬁal q@'ca
"SR eeﬂ e | nP’E?reﬁ it

ti
Enc)crfn{)rangme;% Ical‘bfn”ig v °dg mﬁg’“ to NS S0 R UGB 0
) tai h
nder fhe di 1 Ge g ﬁétgﬁ%m iAo f?dbt.o"ﬁ& s e et s

m croorgani s }Eﬂﬁlﬁ“ﬁg 9 AL nlcRiBardirPEraBY dortitnd 4bproprateth ﬁﬂlﬁﬂ&:ﬁnc@fof th@?ecté%%&” S
and synt hesi ssy&f,estsrwthgg@rnﬁmﬁ&ogdd%gma@n optionally; (e) harvesting the
sugar nucl eoteytRwesthy the sughivRciitiiélod of clai m 1 wherein the sugar nucleotide

to be produced is UDP-glucose. 3. The nethod of claim 1 wherein the sugar
nucl eoisi d& Tie hathoarodelaim aovhibsin tBRugHr tetsbisitC beagrodiicedds UMglusoed. hod of claim 1
wherein the sugar nucleotide to be produced is GDP-mannose. 20 5. The

rret hod of3. ciTes mettiodohelzimi1rvhedeln thesogap nudentidetiepe greducedds YR-gladuedicfacidm t he group
gonsi sting of pAS7, pAS9 and pTS13 contained in E. coli LE392 and deposited
Under ATAE BrOMShodaygsn 1amerels Hpsagar pyclegiidetty eproducerids GBP-mamneseret hod of cl ai m
1 wher®in said host conprises a denitrifying bacterium 7. The nethod of
claim1 vher?§ ’He"'é%‘l‘gcﬁ%i wheyeig i yvagter §n P‘P%ﬁ??tst?é'ef}% xR "E%‘Pp epnsising i §AS7,

O ost ri di unPAY ang RIS E90Ipe,fn By coll 92\ gad danasitad Ainer YU SP G748 B10BQ a8 0Fom

the group cBEEEMng of Pseudononas putida, 30 Pseudononas cepaci a,

B O RS TSRt LR ol S R ALl A5 B om0 ot vt zer

Escherichia co ero acae I'cl e of manufacture

CONPri Sing he héifator A 13#h%ﬁ1sgdﬁ@spégel§ct&ffromtﬁ g%f?}]%%%%ﬂhl gell to

synt hesi ze at [east one enzynes sel ected € group consi sting

of  UDP- gl 8JC 9REmEthdd-of diaim 1 wheRihsaiahest 6! BR&ted fdling s B RsiiRG I P QRSRIEE putida,
phe'sphagl Uc peauliciRas SRR POITBHASLIRRHIGHS, FRBiofbNRs FRURRESHS, Pssudomonas stutzeri,
pyr ophosphoEsxdharfia coahdEnierobitter tibscas.t (S) Of sal d plasm d(sS) conprise(s) at
| east one codi ng regi on of DNA sequences selected fromthe DNA inserts of
pAS7, pPASP andripié St Inapdsdiee Benbrising Bt leasbiohe piksndd® 2apabiél ofl dipetirigt £ ehiceobide tell Ad CC
67 048, 67 6phesiredattiéas4ig ot ths penriey eblyctedoironDitbd grapuennsiging \whiUDP-glydse ipth-z e
t o sai & DNAphassrerviase, aURP-glrosed dehydregengser phasphioglu¢ometases mbospbenanndsy . muldde 1dpd A
met hod for GRE-manp PeORhosPhorilaseh whastim thei icserSIST saidrplasimiciish gompsige(eit at ﬂ@stsfalﬁd
Phdsni d f r oReding regign| of DA Gequdesse selected fram e DN inEors PORASTi RASE andpTRIB citRingd p
se. 11. A mift Boeplifldy 3%21qed depqsiadyndeyATRC 67,048 B3 ORY andy BE047c (aspeciivaivn g DNA

i sol ati ng sa?%e'lﬁPsa‘g'T‘ﬁhd‘V‘P’IdGﬁf@a'd@&'l“l'"SE'ES“BQ enpgding enzyfags ydith tha JaRRAENIY-ATCC 67050

nﬁ’n
R B T

ATCC 67047 d?f’ A eranner nown "sr e “gﬂn A nmethod for the preparation
of a plas i | . gar
nucl eofy d{g‘sﬁl fr&%@?&ﬁﬁ» g%ﬁoﬁ%iiaag:ﬂ frg e EE })JTHB@B%ag E%@Sg&’rk E'Ri EestY
UDP- gl ucuronl c acid GDP- mannose, whereln the i nsert of said plasmd

conpri sesiga Hnaﬁo'atfopme p%adrhaw of A6 SRR P\ cERSHIME FBRtInG MR iR Midl FoTEL &iﬂ DNA
inserts of {Bs2absbsitk drdep AFEEE7087 .aemhw K@wh perapy of clains 10 to 17 DNA
sequences which hybridize to said DNA inserts and encodi ng enzynes w t h t he
sane aed i 18 tAyméifiod for the Preparativh ) a PRIt rodpdbiernd diectinh picabial ynthesisaof A DEmork NOWN
per se. 14. sigamaiclectifies salectel dromp rimpgroupt comsisting’ of WDRighucases WRAGIwmonié atidh endsGDRi N
X. canpest r imanig Mherde fodnsert df saitddesmi[@BpEE8s] @ lleasbone rcodingwggiorubitONAstenuegces ai d
m cr oor gani sefedtaq frormthe BNA insertsyal tlpgqlasg\igl_s prefared according to any of claims 10 to 12 or DNA
sequences which hybridize to said DNA inserts and encoding enzymes with the same activity

65 comprising constructing said plasmid in a manner known per se.

14. A method for the preparation of a microorganism of the sirain X. campestris X872, deposited under
ATCC 53471 comprising cultivating said microorganism in a manner known per se.
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EP 0 380 470 Bl 15. A nethod for the preparation of a he
strain E. coli LE392 (pAS7), deposr@gsodvdat ATCC 670431“]!%"”"' ﬂmmmt
cul tivating said mcroorganismin a nmanner known per so. ) n'et Hod *f or
the preparation of a mcroorganismof the strain E. coli LE392 (pAS9),
deposi t ed 1&ndigethed for the ARBEaT 6 Micweranian nhhe el G008 HiEpo3 £0ASTntlaposited g@ht sm
in a manner ATG§704$comprising yltivaling saig Firgporagnism jac 'pﬁ"ﬂﬁﬂé\“m‘ iPFeof a
mcroorganl sm of the strain E. coli LE392 é TS13) |ted under ATCC
67047 conp n%% fhe peapartion Of p gnigieorgapisyp ﬁ?é‘i’ﬁ'ﬂ ﬁé‘i" SQHHS"ﬁ‘éP""@e
18° A metrofOlsemptrios 6 E"ﬁtéﬂga?f“f’&‘?’"??fga S’N"é’r’ﬁ‘ﬁ' ?ﬂwgr‘?F'vﬁ’?l ch conprises a

praom RN i ghg’%ra%gﬁ ok, Eﬁ‘{ S e
19. A net hod" D gam sm corrprl ses a

pl asmi d,prygpR Fn%{ﬂo@ﬁpﬂé gﬂeﬂé?aukr?oftahﬁcr ganism Qj *&%ﬁ%s acﬂa@lnf&‘ a]:@br&% oSl of

transf or m Ngmatattu@ of il g%ﬁﬁw“t orfihd s ﬁﬁ‘cmo afigh Wit 8did) ibsmid VA midfrler S€-
20. The net hegwPpersd.ai m 18 wherein said microorgani smconprises a

denitrifying bacterium 20 21 The met hod of claim 18 or 19, wherein said
M Cr 00r ganv.SAwethod Bt 16 p@pardtio® o admcroGGdnBmGrhich ldémgiieésLESpldshitisdrépla@ll dtording to thd1e
nmet hod »f cl aéthodldd claim 13Scompdising eriansfcmingl said dic@onyarésm Sith saifl piasrhid @i £ thadineoknowi e
group consi sparsg of Pseudononas putida, Pseudononas cepaci a, Pseudonbnas
denitrificans, Pseudononas fluorescens, 25 Pseudononas st ut zeri,

Eseheri chi2e. Hl nethod pticldim i & prolg aweesin seld niaroneganiom cormpigesis @Blmgwﬁmwmcont ai ned
N E. coli LE392 and deposi ted under ATCC 67048. 24. The plasm d pAS9,

cont ai reéd 21nThe, methnd; of |claw 38 41, . AbprEia jspid AnigrpriganisM oSSl Eg H9m Bpgterasof it genus

pl asmi d pTS18es¥¥R-ained in E. coil LE392 and deposited under ATCC 67047.

26. A plasgid capabl directing.mc¢ ob| aI synt hesi s ne or nore suygar
nucl eot i dé& g'?l %’f o"‘?f’fL A ‘H’ 15 Ksidje i‘\')'ir'] i dfmgv:@ group consisting o o
“UDP- gl ugur on o5 Srfpougomonas cepact seu raq @égorescens

i "monqs‘%iu erl,

pl asm corrp Heast sequences sel ected from

the DNA | rk%eﬁesplﬁfng g'z thm 40 abfdsiblNinddf AfGcié708s, 23 10 25 or DNA

sequences whi ch lze to nserts and encoding enzynes wth the
sane acti \da! ¥he p?aZmlcéAﬁb Chritsod e, S50 18804 4M8 dSosittk indér AFGETERS]. Ui S X872,
osi tgd under ATCC 53471. 40 Z8. A mcroorganismof the strain E. coli

LE392 ( pA38) ThetlismRii T8 B, bonthbd it ECEoliQ ES09Gind dépositdd tider rpcgagd7sm of the strain
E. coli LE392 (pAS9), deposited under ATCC 67050. 45 30. A mcroorganism
of the strasi Apksmidaipablk bBABcting Mistdb)a) sydtbpsissaf tosalorinte sugd nutlodiddd élect@ilirom’the
m cr oor gani Sgmupocnpsisting nQURP-glhasariUDPguicweniti avigl and GDIRenaandse,cfhereidnftheniaseuif disdidir e
of claim 9. Basmid\camprsesat igashpremodicayegion piriNAsseplencasisdeciasidomaha BNA insarts @i e 26.

0 33. The nplesmigdsrageadingnto afy of cleinm 231to 85 oGDNA edquencesrivhinhi hybrigize faotsidRi igverts
ge(rprl ses a @ngrfineqding praygewithitea saapctgly: The ni croor gani sm of claim 31 or
32, wherein said mcroorganismis selected frombacteria of the genus

C ostri %I h AS‘B"’%’!W;“?’H@* ?@B&mwz GP%'Wﬁid%ﬁT@zss%gr ein said |
ngﬁégﬂoﬁ}f?gﬁﬁé"g'ﬁtgﬁﬂ% R g d@uﬁ't%‘%% I borescens.
P . 19 EP
PSEUTNG, Hdhagn PR B 0 R RPRErpocE 10,

E%t e&}_ ag; RioJA fferdotdanibim LORE Sfin S i BBIE P8)dbpodibd untib AT@E erdaR GB, I T, LI,

31. A microorganism comprising a plasmid according to the article of manufacture of claim 9.

32. A microorganism comprising a plasmid according to claim 26.
50
33. The microorganism of claim 31 or 32, wherein said microorganism comprises a denitrifying bacterium.

34. The microorganism of claim 31 or 32, wherein said microorganism is selected from bacteria of the
genus Clostridium.
55 :
35. The microorganism of claim 31 of 32, wherein said microorganism is selected from the group
consisting of Pseudomonas putida, Pseudomonas cepacia, Pseudomonas denitrificans, Pseudomonas
fluorescens, Pseudomonas stutzeri, Escherichia coli, and Enterobacter cloacae.

19



1. Durch rekonbi nante DNA vernitteltes Verfahren zur

Zucker nukl eotiden fO di e Herstelgppagoa70 BYNg von Xant hgmm“ﬂmﬂml"l“'
unfassend: a) Herstellen m ndestens ei ner DNA- Sequenz, wetche dazd fdihfg
ist, einen alternativen Wrtsm kroor- gani snus dahi ngehend zu | enken, daB
di eser nmiRatentaneprichs n Zuckenukl eotid herstellt, worin di e DNA- Sequenz

m ndest erRatentansprighsiiiciolgends\Vatisagsstonten HRE, OHADEFH @B A6 b, LILINLBSE di e aus den
DNA-i nserts von pAS7, pAS9 und pTS13 ausgewdhlt sind, welche in E. coil
LE392 enthaPrEhn %@lwe DNA vemme@) Vegibren ATCHErsiglivnocion Zupserppiectivaniindis Hergtal, 67
050 bz 67'“091%’"3?3??{‘%?@ '”§‘if"ﬁ§f"dode DNA  Sequenzen, welche an die

besagt on DNA‘i‘ “]"I P(';& Yok f?@'grﬁt'te'"a%?'?@P‘b’é’thf‘ik(?P‘r at
kodi er en; 'I‘ enz est e . E’F% b Wtk ?:
‘neinen w rt ! '" iiég;’;"h DA ﬁ?.“éﬁ"F L Yoo
e R e e
Transferieren @{5“}5@, ,rmqren W Sﬁg d| e quenzen ent hgl § R nen

W rt sm kr oor gg)rkighrereRdr DM@#&:U&H& wﬂﬁﬁ&bs{eﬁ@blﬁ’en'\ﬁhor W&&Qreiﬁtem%\hﬁismlkroorgamsmus
Zucker nuk| 00t weisfordit@ha Gk redRERY viortas kaHR! wobbiolchoRbkBIaR EBmbIAS k@ BkdréBon bt

Kul ti vieer en dBissyMihésbEndylne @0t4)E) dBaiGh 1B DRA-SBREBE KsiBaRIng:el che fUr di e

Er hal t ung derc)\kedosiorictsn 0 Vektoren, welditddieliDNASyqIsh@8 @nilfion, 4kl 6keT WiHsIhR@brigshes-

geei gnet si ndmusuraicha hdawe ifdhiy; isie )mirdestensneim Zlekerniddaniic lunterk He OAriweigung2der DNA-

Ver ¥ahr en nac$eapeneqhechstdion;wor i n das her zustel | ende Zuckenukl eoti d

UBP- G ukose i ®tKultigigten ges WidsnfilkiparganismuscunteABeqingungden, welche flii die dretelitung derskteleh ende
Zucken®k| eot i ¥dUBFEyahese dprAveienyidedtids gesignet gind; tiahwasiwelsesc h Anspruch 1, worin
das her zust el P&eyEnep JeruskprUBeRtif)] GDP- Mannose ist. 5. Verfahren nach
Anspruch 1, worin der Vektor 'im Schritt ng )Z aufs"g"ewghlt | st aus der G uppe,

best ehend® 3¥erfahren gach AB?%'?“ 1.1Ra% das herz pakerRuljeptich UOPGlgkosedsyy j | E392 und
hi nt er| d H t, 70 7050 .b 67047. 6.
Vlep f gLr gn na '%?ﬁﬁrg?l s%r 1'\/&%"?{%333@' ”%3%“{9&g%°"W'1"$°°t5’iA1ﬁjpa(g'l’ﬂ"f°P§&f’T€évﬁter endes
Bakt b t Wrt
s yondnit ”&}rh%sa%% TJF{“& T o 16 hodAllrdd il Al dafhnigg i 210201 = TR T
Anspruch gl, vidRhieR nSlRrAnBERAY! Foridet V&Blbg?%hm ) msﬁ&éﬂlpét § rc:ier%r%;:?estehend

best ehgnd aus fABEUshBERRB ST S%'tdnﬂﬁten e @@é’-ﬁndcrﬁrﬁéﬁét%nte e Uee logungs-
deni trifi capsmmdrs 61098 BRIB0.B=w. BEUAF.€SCENS, 40 Pseudononas st ut zeri,

Escherichia coli und Enterobacter cloacae. 9. CGegenstand, unfassend

m ndest erss  Werfahieh asfriAdsprusk i oFvas déll Basagth At gn d&itifiz@lends BhltdriRiutlidee Zol | e

dahi ngehend zu | enken, daB di ese m ndestens ei nes der Enzyne synthetisiert,
di e aussgefvaNerfahen machadsspaielr 1Gvapder Heeagtee Wirh dusgevetihit wird aus Bakierien der Gattung
UDP- G ucosefipstigitiosphor yl ase, UDP- G ucosedehydr ogenase, Phospho- 45
g\\u’com}t ase, Phosphonmannosenut ase und GDP- Mannosepyrophosphoryl ase, worin
das | nser® Norfghreninach| Apsmsvahs!. wesn doe besgate \VirPRizsgewalIiL wind ous dee Gruppes hestebend aus

Pl asmi de ni B&Q&MMMME ERspusipmenag) denitrifiqanscReaudomonas fluatescans. bz w,
unf ass&n, d iPgpuderqnas stitger, Espherichia coli H@@"MW%G'EW% von pAS7, pAS9 und pTS13,

wel che i COI I LE3 tha en unq> unI e(” AA‘ Hi nterl e Hn snurmern
greoﬁgsa end zug: di@?i mm I de?I 8 aﬁﬁ%h ﬂ
gt e, ﬁ :&g ﬂﬁoﬂ SE %?gg%; '“ b

ALt i Vi fat kadéoe.{u ?ﬁﬁﬁ ?(Jé &g%gd.e
hinterlegt g} rﬁrdeéjﬁ'ésa Cﬁa Hid@ EW d@r%é%fbﬂlﬁmﬁe g ilaia iSeiiel' B der

ent hal ten i BNAsSeuehden Bz phidsden ! did I irR au€’§h DNA-Inserts von pAS7, pAS9 und
ATCC- Hi nt er [ esiaNgsiRe e eolPLE3BD enttfaltonAd u LﬁﬁmAqlc@-ﬁﬁﬂaﬁeguﬁdQﬁM&@@i 448, 67 0560| '
LE392 und hbas. &7 logghinteidgEsindd 6der AliASedtoRtos, WeRBd! BU&E YEEdEEn BNALhLerts %andlswl%

380 47& Bl und fir Enzyme mit derselbein ARtivitit kodieren. s 13. Plasm d, welches dazu
fihig ist, die mkrobielle Synthese von el nem oder nehreren Zuckemukl eot i d-
(en) zu |'®nPesmiddASY, enlisaliewAdiE. icolSLEIR @nd hintheegt Giter ppATCIOHittalbgungsnariser 67048.
UDP- d ucose, UDP-d ucuronsgure und CGDP- Mannose, worin das |Insert des

besagt en Pt Rligerie gATH, praliendm 5. asli HE392 knsidiintariegt dater dae AEGC: HiinterlegurDBdtmBe§res e n

unfal t% die ausgewAhi t sind aus den DNA-Inserts der Pl asnide nach ei nem der
12. Plasmid pTS13, enthalten in E. coli LE392 und hinterlegt unter der ATCC-Hinterlegungsnummer 67047.



5° "AnsprlUche 10 bis 12 oder DNA-Sequenzen, welche an dml‘mm“mll!m”“‘
DNA-Inserts hybridisieren und fO Igpeyaso sfotBer sel ben Akt

14. M kroorgani smus des Stammes X. canpestris X872, hinterl égt unter der
ATCC- Hi nt erl egungsnumer 53471. 10 15. M kroorganlsrrus des Stammes E. coil
LE392 ( pASH$., Pleamic awelchagtdazw flilig isti die @@ lipiSyntenst eqrueinpsdenmpehr@&028keruBipoti-

M kr oor gani S nGe) 24 danken; diprprsgewdhit siesl 4us HerSygpp ¢ hasiehend s UDBrGlusgte, UPR-Glucutansiure
ATCC- Hi nt er | e% riYiatAgse. wpdn das Insgry des(pesagten meszmln@ramwg kegliesendpnoRanich der
coil LE392 (p que’ﬁ?’ht"éia?fe ayppewihitcrind augcen INAdesrts: dorritjasisie: napie pingy Glar

20 18. Mkro S queazen. waiche @ gfe fessgten DArineers dvidisiagn HadHr
Anspruch 9. 1?%1??1@%?% W’L?%k dl?fﬁ“assend ein gl asmd nagfﬁAnspruch 13.

%AO kr ('\)AO :( (E] g(r)] Ir g alu{kfggp#%lsﬁ'ﬁg Q?%%r%\es% O I‘le r3(87129 hi nt\ér\gelgt gr}t?r L?rleﬁ mwrleglingsnummer

M kr oor ggni srrus nach Anspruch 18 oder 19, worin der besagte M kroorgani snmus

ausgew hit 4s f by

M kr oor gani g&%ﬁ%@%gﬁr%ﬂfﬁé 19pgm7g?]fn#l tHm%edgg&%zﬂwtﬁﬂegm%ngwpghus

ausgewghlt ist aus der G uppe, bestehend aus Pseudononas puti da,

Ps eudonbnags.CRir@6rgahismis 8e0BUMINGE. OSINIEBYA (HASDH] Mitor &3t GrEIUBPATCT-HiihtHob @S RMher

Pseudonomas sémsweri, Escherichia coil und Enterobacter cloacae.

Pat ent anspr Uche f Ur f ol genden Vertragsstaat: AT 35 1. Durch rekonbi nante

DNA verm t t18| Missorganisiak demStarames-B.rcoll £E392 el SY3)hiferibiteutitek erotTOGeHN B ungsnem-

:ﬁwstel | uUngm¥@A04Rant han- Gunmi ,  unf assend: a) Herstel |l en nindestens einer
Sequenz, wel che dazu f ahi i st, einen alternativen Wrtsm kroor -

gani srus? ddhi Wj'@?f@‘ﬁ‘éf"‘z'ﬁ umiagseathoin Blaﬂ'iﬂigﬁeéérdewqqmtﬁmcﬁﬂﬁpwwer nukl eoti d

herstellt, worin die Sequenz m ndestens el nen kodi er enden

Berei ch voﬂgdqmbgﬂﬂ‘if@t‘l%é'ﬁ‘faﬁ?ﬂ’%g—? P'W'%"%ﬁ@“%?é‘ﬁ BNA- | nserts von pAS7, pAS9

und pTS13 sgew hit sind ,we E392 ent hal ten und unter den

ATCC H ry e elliztt e S75%0078 o G yoi o Besro Mo Ao esongttr

DNA- Sequenzen an di e besagten DNA-1nserts hybridisieren und far

Enzyme mit 2?’%&:%!: #M&K'A%Q&mchqg'oﬁ&% wé];? cﬁf besa%te DI}kroltﬁl Qrﬁénﬁxr n gv%hlt ist aus

DNA Sequenz | gudlidhter &&iing GbdiffamyEKT Or Ghi

V\{ sm kr oor gani smus trans‘f‘e‘r‘l‘E'r't und darin repli zi ert wer den kann, wobel

he \ggkt20r RiRroby@ismié Rach Hnsphich 1B06B6rCRBSVAR ddbesEitd MikRfoldSHHFEE 2UdHBwanit ist aus
ent hal ten, di dr dinippd) bdétéhohd\bus FRENBMERE pb’t@dl rbidombrial cepadia, HsaUdsheHat B&rRicaHR!
Vekt or en, wel pdaadofhosas MifesSeng rsButiomoral Ethadri, Bstherichia &0li mweﬂmﬂmﬁ? -
nmus, wel cher dazu fahi g I1st, mndestens el n Zuckenukl eotid unter der
Anwei sung detenBhipriiche fiir folgendebdgumpsstaat hAT zust el | en; d) Kul tivieren des
W rtsm ksoorgani snus unter Bedi ngungen, welche fOr die Erhal tung der
Vektoren urld Rureh rekombinentee DRk verFiitielies Veriakior aitriHgistelime ivgmasickesiukieotidenitr die Herstel-

wei se; e)lungagn ppnthen-Gurmizymiesentik| eot i de. 85 2. Verfahren nach Anspruch
1, worin das he¥ Herstelien mindestens gleer diNAcfenant. iwgichosiazuciig it einensattornativer\iirtsraikrparn
nach Ans Jgr uch anisypys; qshipgelend au Jenkens dpf-digser mindreian, @ip| 2uskarmykiegti heystatit werinsdisur e
i st . ) estens einen kodlerenden Berelch von DNA-Sggu?qun urpfaft; qi¢ pus den 11
Il B | 4 Verf % rp%:??, H“‘iPT%B %J L5392 enthalten und
I'l ISIel’en

! t Iegtﬁﬂd d
Zuckemukl eot i d « tgﬂ?n%&g IS E?tg&g{g J,\é ?fer Bﬁgﬁﬂg el:‘f;tﬂneaﬂlét cgeggg

Vektor im Schri hen

PAS9 und,pTS13,p RBLIQ‘@E B&'bNArSegjenfﬂlrﬁmdeﬁg’r%?eﬂén Qe%%e% m smus
ATCC- Hi nt er | eguRgkterierPund darin fSBHIXIER Wordéh’ %}H
nach Anspruch IgiosyesdEnglfie dAaRAllaR difch rd.eerm-sée&hieh ik s%endes Bakt er i um
unf aBt . c) Transferieren der Vektoren, welche die DNA-Sequenzen enthalten, in einen Wirtsmikroorganis-
mus, welcher dazu fdhig ist, mindestens ein Zuckernukieotid unter der Anweisung der DNA-
50 Sequenzen herzustellen;
d) Kultivieren des Wirtsmikroorganismus unter Bedingungen, welche flir die Erhaltung der Vektoren
und die Synthese der Zuckernukleotide geeignet sind; und wahlwsise;
@) Gewinnen der Zuckernukleotide.

85 2. Verfahren nach Anspruch 1, worin das herzustellende Zuckernukleotid UDP-Glukose ist.

3. Verfahren nach Anspruch 1, worin das herzustellende Zuckernukleotid UDP-Glucurons3ure ist.
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7. Verfahren nach Anspruch 1, worin der besagte Wrt ausge ﬂymlu!““ﬂ“"“m
Bakterien der Gattung 10 Cl oErro ggodvo BY. Verfahren nac

worin der besagte Wrt ausgewi hit wird aus der G uppe, best ehend aus
Pseudononas puti da, Pseudononas cepaci a, Pseudononas denitrificans,

Ps eudonoAasVerihsesy nasi Amseruchis werinsiss heizusisliende, Zuckemuklagi 8PPMeMeseist i und

Ent erobacter cl oacae. 15 9. Ceg enstand unfassend m ndestens eln Plasmd

wel ches (‘TazYF’ff"P’ °'F §’Es'°“‘ e WI ineSe EW’)E“ g;wgﬁﬁ%ﬂ?ﬁﬁ‘f %HR%??G"ddaB
di ese m nde¥f fhintegegt (Finterieqiiasy s
der G lppe, ug*g)g{n ucosepyrophosphoryl ase,

ubP- d t t d
e M;;ﬁozg%gw%%%%ﬂﬂﬁﬁfha@%%fmws%ﬁ?mfom%%@w%ﬁﬂ?nzzst
b t Pl 6%“!’ n S&G‘é e\ﬁﬁ t al IWiq U, v 5'(?6“6
Bgfggc,gngerc,g}ﬁ%fﬁﬁ%\é&\nzen hu‘r)nc af ? OEQV%EA gém‘ asse%a&gﬁikgggsge\g A(glglnggﬂgﬂﬂsjegen

DNA- | nsert s—von pAS7, pAS9 und pTS13, welche in E coli LE392 ent hal ten und
unter ders. Alddahréil Rick WhpRlidh G SWorifTHer bbsihle WitausdbwakioMraleiyVdertGudpé,/besiehdna lalie gt
sind, oder PYddomontspalidan Psedfdndi® cPacit, Psdaddipasdonibiifank, Eseiidomonty Hlubrébcerser en
und f Or EnzBssedombias dtatzert [Esharichil toliuint Ettersisdieeti@nas. 25 10. Verfahren zum
Her st ekl en des Pl asm ds pAS7, unfassend das |solieren des besagten Plasm ds
aus E. c@i | Gege®®Rd, binfassend mipdestans ein Blesmid TW@heé deayr fakig Ustg sinel muilgebicdd OB | n
ei ner an si dshingabRndAutienkenyddBskose mindestpns eindsdenEnzyme syaihetisiott) dis-pugpewahly sind gt s
g‘éﬁg, unf asdes ifupge sreptahond avseHDRiGlycasepyreghasphomyiage; (HDRGlugaspdehydrpgenase, Prmgpho-

i LE392, 9'¥ﬁ°ﬁt"é§°+ BhgephamanepsepitasenehGDPiMannosqnyg EXHFR&W"B’T@SUS"W Wd“her
an si c bek E‘?f t\?&ﬁg?é P'ai'Q'ds ‘?@’r F%I’?Pséﬁte% B' "F%er'g'f‘ 'ésne
unf assend d "F I‘?@’Tg% g@ of :3 (o)} ”s"EB Eﬁl egt
un.t er der ee telrle sin enz%n WelcheFﬂn ie bégafgﬁ;ﬁgglgﬁ] seris rnﬂsn?rglh
Wi se. 35 1 df %rn Mt&ﬁ( ‘ngrg I'nes asmni

ist, dje m T<ro iell e ese von el nem oder nehreren Zuckermkl eoti d(en) zu

I enken,” wg| GJ?EthrPﬁﬂﬁ élFen Eés”tqasﬁhlﬁ oS/, uﬁa%ﬁ(?dash&%r&h&g BodalhiSn Hﬂ?m@ S eSe,

UDP- G ucur 0gs5 ai5dd, lo Rﬂ?@mm\éﬁbﬁb@ of 6728, In eiliePan iR BaRflon W dS
m nde- stenS ei nen kodi erenden Ber er DNA- Sequenzen unfalt, die -

ca}‘l;ig ewdhl4l. Gdridflernilin Héstellohdes Piidmids pasd) SRfabsendl 8ds 13i6t6r \ded Besablie® PESRE S iENEM

Angpr ~Céui LESH2[Mirfleribgt ubler @R ATEY-HibteSgliigsnuieter 67050)\in eOANCHLE BBkanriléreweise. di e

besagten DNA-1nserts hybridisieren und fU Enzynme nmit dersel ben Aktivitat

kodi er en,12uvdriarsrenth idastellio dsstRlasniels pTS1dA8nfdzesd ghsisoliblom 84% basagten Plasmids aud . Si ch

bekannt en V\éilislE392] Aintevegt funier der ATCO-Histerspaighremmaien 604K/ inrairer garsich rhekanaters

Stames X cWeipestris X872, hinterlegt unter 45 der

ATCC- Hisnt er | egungsnumer 53471, unfassend das Kultivieren des besagten

KI@Er oor gdfi Veviakren puneHeralpllep gines RigsmisisicualghesedpzyBihig dst. dl%m'kvé'P'fea?rvf‘@?Pez'mrP'"em
stellen %qeh@gh'WP Fushprapk t@f?ﬂ&“d%""st”ﬁ?h?égs@wf@!“ﬁ a‘EsE!!’Q "‘ ehend aus

hi nterl egt Pcmru%%uw P' PP pringgia m'"de'

%f
Kul ti vier e”%selggj%g? 'Pf'°’MBR'i"8 ° ’Ofa”‘ dleﬁ?%? "g
Veéi se. dje. a dle bes -Inse Pﬂ% nz rs |g8iF
ol | LE39? %ota Y enfilb i GLd p, SR

unf assend das Kulti VI er en kr oor an| srrus | n e ner an si

bekannt e“|4V\9érF§ﬁren 200 Hérstolld reﬁr@? m&orgu nhﬁrdgg %{ahﬁ:@s & %e%é‘k@@rlﬁﬁé}h&rﬂﬁ&r des

Stamreg E. gQlArchirivfieduRdsmdmmer 534711 Gt Eﬂd 449 kBilividl&iT des besagten Mlkroorgamsmus in
ATCC- Hi nt er bikg 4R & hoRERion GJZQA? unf assend das Kultivieren des besagten

M kr oorgani snmus in einer an sich bekannten Wi se. 22 EP 0 380 470 B1

| 111111 15) Vériahreh kunh Hérstelleh elnbd Mikrobiganismus dbd Starfimds H.&oli Me302 @SB hideHsyt unter

Her st el | en adrgeCitiintariegungsaurnissn 63048)\irhfassand das Kulliaended bgsagei Milkeswrgatigasdn and
nach Asspr ueiter@n sidf eBinntenMfe@esend das Transform eren des besagten

M kroorgani snus nmt dem besagten
16. Verfahren zum Herstellen eines Mikroorganismus des Stammes E. ooh LE392 (pAS9), hinterlegt unter

der ATCC-Hinterlegungsnummer 67050, umfassend das Kultivieren des besagten Mikroorganismus in
einer an sich bekannten Weise.

65
17. Verfahren zum Herstellen eines Mikroorganismus des Stammes E. coli LE392 (pTS13), hinterlegt unter
der ATCC-Hinterlegungsnummer 67047, umfassend das Kultivieren des besagten Mikroorganismus in

einer an sich bekannten Weise.
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Plasnmid in einer an sich bekannten Weise. 5 19. Verfahr n
ei nes M kroorgani snus, wel cher ein gp gsdp grogif af t, das gmwm&mﬂﬂ@“an
nach Anspruch 13 hergestellt ist, unfassend das Transfor ' " glen
M kroorgani s- nmus mt dem besagten Plasm d in einer an sich bekannten

Wi se. 20. 1&/eYertalimrerumiiarsteliam sipasUdilrodr@anisties, wélher wip rFlasmidegembi: deny Gegenstand nach

M kr oor gani sninserughrP ehefpittumfgssend e Fremstprmieren des Rsdoten Milueorganifralt mit @ besagten
Ver f ahren nac'?iasﬂi’s'f’aﬁ'ﬂ%’ﬁ"i'eh brkannten Weisapr i n der besagte M kroor gani smus
ausgewAhl t s\} aus Bakt erien der Ga ttung Costridium 15 22. Verfahren

r |
i a6 e e mﬁ%?’sﬂgggmﬁ;mmm
Pseudononas dami T Jefm Resiolen 'g'ﬂéfb?ﬂ?ﬁﬁ'bs e ﬁ'§° Pseudom)nas stutzerl

Escheri Chl a C 2 AS7 te

£ ool | ETbo *:{lf*acg RS Bl t?e"‘*‘v%?‘ e B AP e

24. P asm d pA89 ent aI ten in E. coil LE392 und h| nterl egt unter der
ATCC- Hi nt ey, ogHaBs HaBR RrspradPf8®derdd; wdih 3 T

LE392 und hi ndepGhtag mugﬁdm‘m der ATCC- Hi nﬁelggguhﬁggoﬁ%ﬁgr@?@u%%%mnﬁgm E%ehen
Pl asm d, wel ches dazu fahig ist, die mikrobielle Synthese von ei nem oder
mehr er ens Zaz Kerfehténe aich d\ns;(n&ﬁ)182ddeﬂ ) kein déh Rsas BRWaighdisnfub Rdsgewghitd&laus der
G uppe, best cGrappd, bestehblioPausl PspodoenondsDbeiida, URssudonems reepadiad PSilibrdaas Oenifics3) | N
das I nsert deselsiomangs Huprdetems, HselslomonasisigtbatinBschricidaicol ool Brtezobdetor ddatael ch der
DNNSequenzen unfaBt, die ausgewghlt sind aus den DNA-inserts der Plasm de
naeh ei neme¥ e'?'asmﬁs%shm@a“!:@ﬂ inEscoli RE98 aind inilegiaunter dar ARCC-tiivteddpengsnumines 67048

besagter‘F"DNA i nserts hybridisieren und fU 30 Enzyne mt dersel ben
Aktivit W RbdilRsmidpASY-Enthafiep jndk politR92 114 higtedegtmian Ay ATRC-Hintarpauogsniramex$7qs0.

gggt g ;ﬁ,?r; gy Esl 5’i qelrsﬁgggga_lt?rbﬁggj %%? édp #@%ﬁaﬂﬁggge% 6@$(§Hlnt%§£eghﬂg§;u%%e9 27%4;5 s

ATCC-Hi ny DS Ry dazuf | lt kr"o ani snmus des St
LE392 5\33 S T CIARS o °’
M krooﬁgamiergﬁzn I (%aug % in\ ﬁ%ﬂx mde LIl ech%ﬁt%m ”md' ﬁ”re

ATCC. Hi nt er | E’éﬁgé‘n E%Bt ieren ere| der

ge h elnem der
Pl asmi d GeTTE R o o a,cJa nm e .§.gaar$und o
assengl ei rEnE?;Ln@esmabmmAﬁmpﬁddﬁ#&nZG Or gani snus nac nspruch
31 oder 32, worin der besagte M kroorgam srrus e| n denitrifizierendes
Bakt eri um Imm%orgdﬁﬁmﬁdldesl\ét&ﬁmr)g&&hﬁe@lds XB22C RintéWbgPiintt RerSATOR MteriBgungdMaimbr
der besagt e Mskrioor gani snus ausgewahit ist aus Bakterien der Gat tung
Clostridium 35. M kroorgani snus nach Anspr uch 31 oder 32, worin der
besagt e 3¢ R$. ddikrgaganismussdes Stgreveg IEL ColiiLES925(pAS7 binterlegt oraer déium@a-;intérbgdngkmmﬁhenaus
Pseudononas i7648da, Pseudonobnas cepaci a, Pseudononas denitrifi cans,
udononas fl uorescens, Pseudononas stutzeri, Escherichia coil und _
Ent er obact &9 Mikreergagismusdes Stammss . cpli 4-EIRApASP). hinterlegt unter der ATCC-HintgrlegungsnummehuB
11111 3| 1 187901 *~ C L M~ S* Revendl catl ons Revendl catl ons pour les -

Etats cdh nts sulv LU, NL,
Proc6d6 ut géi%' i ga gemts W@Bﬁr&—%h&%éﬂﬁ@é‘"ﬁ?’%ﬁd’@ﬂ ol ﬂ‘&“fr‘rlntﬁ"e-%f’sm@g de
sucre dans Ia r| catlon 5 "de | a gorme de xant hane, conprenant: (a)

| a preparag;, qurgoreaa.sm Difabd3fs S PSS Sonthn Ath B SRAR dFadCandbidn@Er UN autre

m cr o- organi sme
32. Mikroorganismus, umfassend ein Plasmid nach Anspruch 26.

33. Mikroorganismus nach Anspruch 31 oder 32, worin der besagte Mikroorganismus ein denitrifizierendes
Bakterium umfaBt.
50
34. Mikroorganismus nach Anspruch 31 oder 32, worin der besagte Mikroorganismus ausgewshlt ist aus
Bakterien der Gattung Clostridium.

35. Mikroorganismus nach Anspruch 31 oder 32, worin der besagte Mikroorganismus ausgewihlt ist aus
55 der Gruppe, bestshend aus Pseudomonas putida, Pseudomonas cepacia, Pseudomonas denitrificans,
Pseudomonas fluorescens, Pseudomonas stutzeri, Escherichia coli und Enterobacter cloacae.
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h8te a produi re au nmoins un nucl eotide de sucre, dans |aq |
sdquence d' ADN conprend au noi ns gge 38@4ren1codant e de se@*ﬂﬁ”ﬁﬁﬂb&””"l
choisies parm |les segnments d' insertion d ADN de pAS7, pA s %
contenus dans E. coG LE 392 et deposes sous ATCC 67 048, 67 050 et 67 10
047, respiavendicaiont | ou de sequences d' ADN qui s' hybrident auxdits segments
d' mserU'EﬁY%F'%E!RF%W“&!?&zﬁWSWPc@&sEHM SYCRE, FB, GB. e L bY:iNLi 8% (b)) le
cl onage de | a sequence d' ns au noins un vecteur capable d 8tre

transferet d dét“""&é’“ §8 "ﬁ “"cﬂ?é’z'e Aidyefion 45 ’HF'@‘QH?%‘??I?”%SP@S la1labricgtion

vect eufs co ex - Sion des en
bi osynt het i qu 6%?%:" f I'f'ﬂ'és ‘i?s gﬁrﬁma 9 o diiger un qu %e ?’%ﬁ'i‘??‘ rt
e o gu s ity gﬁiéii e o §

capabl e de p é’ﬁT

Sequenges d ) respidetiv std"i(lﬂu fideRt £

condi tions ap&ggﬁg,bueﬁ,gem“gsivgcmép, b la @i es vect eurs ot a synt ese des
nucl eoti des dg@) @ \¢hsye de &l sshamed &'A0N NART 8 broindun vecteur capable d'8tr0 YrarlsRre’ RfPtlas du
nucl eoti de deseSngikgéer cRéd uk midrs-Srg@fbe hBleOdb this vécRRNDhtERA doB cidmeripbir tngtbal | €
nucl eot i de desiehdds enAlnsstidsy@idtiquep EsaBés dar BS §éqglienkdsiyanm ;ucose. 3. Procede

sel on ka r eve@pisdraisfortitied yoctbam sontahent dds sEqueives H'ADN idahs ud eicddiaraisohe \hawe tcapble €
produi t est | deJipbiuir@&u moins updLckstidd decucre siug lacdirection Fiscépeicesd’ADN; | a

revendi cat i on(dila mismen tueraal nigo-orggriseethidtbedadse desLronditiodeapropridss peur fr meiatish est
| ¢ @GDP- mRnnogas veQwrs & la spathse des nuciéatides|da suase cat iicetaivement 1, dans | oquel le
veet eur dans ®© lg résplte dumycidotide detierai dans | e groupe constitu6 de pAS7, pAS9
et pTS#¥3 contenus dans E. coil LE 392 et d6poses sous ATCC 67048, 67050 et
67047, re&pErrsdfetiona regendipstion. &, fang lepyah ley nycléetie dpisucsy deyant ftre grodult esh fiiR-
ledit h8te @YFSPitue une bacterie denitriflcante. 35 7. ProcMi6 selon |a

di d te t bact f
ooy Wi e, B RO ol 90 4
| oquel % edi tac'?]°8que°ur8'§ %choi si dans | e groupe constitu6 de 40 Pseudormnas

put i da, Pfe%%g %Qn Faq'g\%ﬁdlé’attorP § QHI%OIQ&EPQ nﬁlﬁ‘é&irdeféug?%ﬁvamp %ﬁt o gg&@% GDP-

fluores- ceRsm dononas stut'zerl cherichia c acter
c| oacae. 9. Artlcl e de fabrication conprenant au npi ns un pl asm de capabl e
de—di r boes. PrRédEslok i€ reidnaicatioh @NdkRs Roqbdl ¥ WRleliSdihs PélapdTié) bst EHRPIHE o GDFRETES

choi si es dameénstites @ sASP SO BEHTISH 3IonfRus! dahd ool LEESR Rt dpbsEP BsuS ATEO 67048, 67050
phoryl ase, let 670¥: gbpeetdemedeshydr ogenase, | a phosphogl uconut ase, |a
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10. Plasmide pAS7, contenu dans E, coli LE 392 et déposé sous ATCC 67048.
11. Plasmide pAS9, contenu dans E, coli LE 392 et déposé sous ATCC 67050.
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12. Plasmide pTS13, contenu dans E, coli LE 392 et déposé sous ATCC 67047.
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2. Procédé selon la revendication 1, dans lequel lo nucléotlde de sucre devant &tre produit est I'UDP-
50 glucose.

3. Procédé selon la revendication 1, dans lequel le nucléctide de sucre devant &tre produit est 'UDP-
acide glucuronique. :

s5 4. Procédé selon la revendication 1, dans lequel le nucléotide de sucre devant 8tre produit est le GDP-
mannose.
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85
19. Procédé pour la préparation d'un micro-organisme qui comprend un plasmide préparé selon le procédé
de la revendication 13, comprenant la transformation dudit micro-organisme avec ledit plasmide d'une
maniére connue en soi. :
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constitue de Pseudonpnas putida, Pseudormpnas cepacia, Pseud
denitrificans, Pseudo- nonas fl uor ggcgngo gAgsgpdononas st ut Zﬁmnzﬁﬁﬂlﬂumﬂ“w
coli et Enterobacter cloacae. 10 23. Plasm de pAS7, contenu .
392 et depose sous ATCC 67048. 24. Plasm de pAS9, contenu dans E. coil LE
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2 égdzrint e, de 513 uences 20 d'" ADN choi sies parm |es
segnents d’ n&% éjge‘:‘gpﬁmﬂe ) fof @q“%bfeﬂ'ﬁ"]ﬁﬁ‘f;%m 2P &sh t@f gus le 9";’99
revend cat ong et Bl ot mlp ﬁgg?ggg b, e o A, ot
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sol on | a revefPd#EBYY 55 ongymes pvapla mgmp activilquel | edit i cro- or gani sne est
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Pseudonona?zd@ﬁﬁ%ﬁqa ' ’Eea%g? SQuEhe K GARAPSLIS PP Bégﬁgsﬂ%s,mlggéaﬁdnonas stut zerl ,

Escheri cfi is.cﬂf.cnlo-o?gtanisEnr\]et &8 Qo%gﬁeel:r. cglil L%a!ng ?ﬁAS%,Sdé%Qsé_SsoSus-zAz'cc 67048.

29. Micro-organisme de la souchs E, cofi LE 392 (pAS9), déposé sous ATCC 67050.

nDi NS une r?gl'gro

k/ 30 30. Micro-organisme de la souche E. coli LE 392 (pTS13), déposé sous ATCC 67047.

31. Micro-organisme comprenant un plasmide selon 'article de fabrication de la revendication 9.

32. Micro-organisme comprenant un plasmide selon la revendication 26.
, * 33. Micro-organisme selon la revendication 31 ou 32, dans lequal ledit micro-organisme constitue une
\_/ bactérie dénitrificante.

34. Micro-organisme selon la revendication 31 ou 32, dans lequel ledit micro-organisme est choisi parmi
40 les bactéries du genre Clostridium.

35. Micro-organisme selon la revendication 31 ou 32, dans lequel ledit micro-organisme est choisi dans le
groupe constitué de Pseudomonas putida, Pseudomonas cepacia, Pseudomonas denitrificans,
Pseudomonas fluroescens, Pseudomonas stutzeri, Escherichia coli et Enterobacter cloacae.
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