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polysaccharide polymer having a D-glucose: D-mannose ratio of about 2:1.
Furthermore, a microbiologically pure culture of a microorganism of the genus Xanthomonas having the
ability to produce the above polysaccharide is provided.
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strai n dgsnpolpmenEohcehteatibndi 6fUlen abdut 100 td)iabut 130005 ksprh | of alie polysacchiride qalymbe are
enpl oyed tapproprigleciee stdhempbiley ctont@n salutiossi. (Pitter [kaswns additiedsy tnay ralso hesused ger oroin t O
xant han asombinatigr oith, fthese salftions teafyaiesn Leshaneedoilirecoviity e Such sadditives ynclufle, Jorl axemplers
of pol yt r isnactants andeaikalinea@dordst condi ti ons of high tenperatures and/or high
sal | ni ty SuBie polysagetiatdespotymer. lie xpntan guwdean eise bs/used 8¢ 2 tiskaning Gaenb far exampionis,
pre %étmcsaﬂﬁﬁt""ﬂb fomagtianse Papssizinas (Frillings mydsiy Pentiag ivks, in-agditiendt can be

pol ysacchéz'P? 'E Yﬁ%‘?"af‘i’fa%?fﬂa' dM0@PRRdi um  The product of this invention
i's ideally sliedfigvipgpxapelas ap Poydes by 3@y P emiicEiPar y . The same techni ques as
are used vgth Xant han gumin the art, and are well-known in secondary oil
recovery propriate with the poI ysacchari de pol yner. See, for

I
P e s 5 S

pol yner . ncent rations of from about 100 to about 3,000 ppm of the

pol ysacchairdpd@idak y3ass ar e appropriate for such nmobility control solutions.
Q her kgowrm additives nay al so be used in, or in conbination with, these
sol uti ons t oxdnthbibras ceipesis B1459Ismamweﬁmed frone NorB@ahi Reiglores Rbseanchl dihorafoﬂés of
exanpl e, shy 7.8.(eparintantol AAghduliumé. iBacterag@rel giown lith ¥M fylastsraalt enaditmsaipglarheyitoe with % ke
xant han guwy) gheoseds Seschisbd by doanass AQ ot dhi (U.BcDapatmentefiAgricuftoe, ARSRNGH1214 ppr(1976)).

f oods, coSuitirescgare prown ti latellogfphaseiat 30 TCoat SPO wane Thestalls weys titethdoh | YiMglusn296l Swhor
printing ighksse plates atidN *Ci The dolis weim hdyeesiag byl canbifugetivn @ed Washest withreakd Tds-HE. GImM,

fluid flowHi 82 p¥ashas celthwerp gesuenanded e Xiiertiffl.e9mik eH &lowithadmMoDTAgndorere freeze-
exenpl i f i dhpwpdthree times by a procedure similar to Garcia, R.C., et al. (European Journal of Biochemistry 43, 93-

105, (1974)). This procedure ruptured the cells, as was evidenced by the increased viscosity “of the
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Exanple 1 45 This exanple shows how the product of the present invention
can be prepared in vitro, and ideiptgditesegigt as a truncated product of the
xant han pat hway. Preparation of Lysates 60 Xant hononas canpestris B1459
S4-L was obtained from Northern Regi onal Research Laboratories of the U S.
Depar t mesuspankiontgand thel domplete I83aof eelli viabllilg r(enegn dQtrsurvivors)\after/tbia dieatmenitt Thedideaen)
suppl enetrewsd lysates waredrozeh in) aligiotacad <49 * G.SPrefeis concéntratioh yasidetanmined vith BI@ RAB kssay U, S.
Depar t mefRiO BAD pghotatori¢s; Bickmondr@3lifsgaiapand wasifopydl t¢ b)Y ©)7) mg cgll|protpirerer mbefdysgipown t o
| ate | og_phase at 30 C at 300 rpmin. The cells were titered on YM plus 2%
(W v~ 5BiogyntheticAssay Pracedure;t 30 C. The cel |'s were har vested by

centrifugati on a;]d vvash d wt olg Tr| s HEI 0mv R Y eI Iés
ver e reSL\‘sf ze yB \fag'et’ Rzg to rte :Eiﬁ %?{%C KE’E Zg;m
for 2 Wi her esure radi g;gp

t hawed t?\ Tns_
Jour n6110 e 8 1 |t%5 W|tho hg:ﬁ i
cells, d”

Id
§, % dd DTA E &] 288
Bl S_USpe % %e@rt‘:gntf d'Ctﬂ II% e:e o(iﬁle WI r11 U é?&%nfs@e bined, |
survivor ne?- hritfan [(fdoSud) viRd [ and 'HE ek SRz syrtmuaRsh &ﬁﬁ%%revﬁ&g te@ i) | N
al i quot SgtRdnolte@%)- kCI(o%%)tﬁierbr&miﬁWMy?ﬂek W5s B8 RpdnBsLEIh Wald sh rébi Rolhassay
(Bl O RADiihedhe feiodd iirfrizorpbrated EB).CRadfoadtivify cbriparhted MEh tHPGund weld db@rrrﬁ\e'&ﬂih d Ny
cel | pr oliqidrscipationlcounfer, lal®é Gata Were PloCusydat it GBtaIC inéWBsoratioih Gprasiofipmoles. descr i bed
inlelpi, L., Couso, RO, and Dankert, MA. , FEBS Letters, 130, 253-256
(1981), an aliquot of freeze thawe@k-Amtie (eqw valent to 300 to 400 [err]
protein), DNAase | (10 [err] and MyCl2(8 m\V) were preincubated at 20 C for
20 .mi A An equalncopporation’ of/ Qatsdled 'sugasiChy fridefe-thawii édll tipeateesi red
r adi-6l abel ed 10 sugar mfckeom%i%m@susme iatel gP- nennose), with or
wi t hout UDP-gl ucuronic acid,” was added and incubated at 20 C. At various
tinmes, the reactions were stopped by the addition of EDTA to 4nM The
sanpl es were centrifuged; the pellets were washed two tines with buffer.
The s@bernatants were conbl ned carri er xanthan (100 [err] was added, and

t he xant
lended_in wat er

et hanol (609 - KCI (0 8% The preC| ' IR
and reprecipitat nore 15 tipgs.to renove, yni ncorporat ed | abel .

Radi oggt i A¢YP E p’ﬁ Bted into tEg Himans r act MHc\Mécdet e@ledB@N n a |iquid
scinti I I a-t-i--en--ee-u.n-t.e-u-,--a.nd.-t..he_d.al.a.me.Le_pLaaes.s.ed ta.chtain. incarporation

internms of pnoles. TABLE 1 20 | ncorporation of | abel ed sugars
by freeze-thaw cell lysate of X carrpestrl s B1459 S4-L into gum 25 Gum
Fraction (pnol) Incubation M x [err]
gl ¢/ man 3&,&% G GDPM , 9
201 OB e coPM UDﬁ8 201 1540
1562 1.0 dpm prmol 3H = 442 14C = 37.5 45 UDPG =
UDP- gl ucagsppG, GDPM, UDP-GA 1540 0l 1369l UCOSe 504, GOPM =
GDP: mannose ="mannose UDP- GA
U!Z)Pf\g’f“tjcuronl c acid dpm = di sint egratl ons per mnute pm)l =
pi conol e dpm/pmol 3H = 442 '
l4c = 37.5
45
UDPG = UDP~-glucose gle = glucose
5o GDPM = GDP-mannose man = mannose
UDP-GA = UDP-glucuronic acid
dpm = disintegrations per minute
pmol = picomole

]

Coll lysates of B1459 S4-L were incubated at 20° C for 30 min and processed to give the gum fractions

as described in the text. The molar ratio of glucose to mannose is the ratio of pmoles of incorporated
carbon-14 to tritium labeled sugars in the gum fractions.
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55 Cell lysates of B1459 S4-L were incubated at [err] for 30 min and
processed to give the gumfractiong §o1{legeddi bed in the text. The nolar
ratio of glucose to mannose is the ratio of - pnoles of incorporated
carbon-14 to tritium| abel ed sugars in the gumfractions. EP 0 211 288
Bl I n the priesensesnoé ofdllthréddug® censttasntss tha sdtio biLglutbss; mérineservas i1.0:10ds egpegied foe .
mannose wasthbn @ub, Whsn URPgitweashicf agid wasblfsant, the matioWrssn2.1UDF8eg | TablarioMhis ratioi isl
was absentgnsistent witht the hwpethedis Ithat . theSpelyshadhiride 1polyTier ds fogrnédoofi timeb urjisswhight argi t h
t he hypot intesnediatesdn the kasthgngurs biesyhibetic gethwayl yer i s formed of trimer units
whi cHY af e i rft Byisemshiasatityitrg experientshavesthat dipidinked esfiphiosa 4 @luqges Jimer) wasprocessed,
pul se- chaw'mdd'n'sthtwaerésaqu-me-mbﬁ ﬁaltsewe d° Poiyitiraey aum| A Beazerthaw (vsate
gl ucose dP grapqrqg fq sanqep ey M ]gluoose was added to the lysate,

(gl %l & they i Ia "{”8‘ ip L?H‘img n4 9f Iy

L%igfgsvgf qg JT $ o?gg ‘ama:g a%g a an sugar nucig‘%r'ﬂ#erﬁm ase;v :.1: van%%(ﬁ:s -

a6 el % %ﬁ Lol fﬁg " %dg\%rhy& @‘P e cam'Z?
ﬂ'ﬁwela &Q:ﬂr% miﬁ 0! Q‘Eﬁ

i ncubat i oé (51 -89 d fl’oﬂ\rlthg c

unl abel ed QPabg bg;,%@da;ﬁe 15 afdShéwaa &,[er - mannose. AliquotsS of t e
| ncubat;zon m xture of |ysate and sugar nucl eotides were renoved at various

times and processed to produce an orgamste@xtract (lipid carrier-linked
fraction) and an aqueous fractlon (cont ai ni ng gun) The ol i gosacchari des of

the organic ¢xg F dbf‘ Ud’lﬁ"‘% Ohrxfoge in 35 se-ch;sé T vitro | vitro 8x :enmgﬁt (gvgb gell(l s%tgs' of B1459 r?"fLL

dephosphoryl sep remove

bm t he

chr omat2egr a andPtl!me?mvol abg| quaﬁtprmlat ed. [The rlénidtlinked ceiabioshiown 1 n
Tablé 2. 15 TABLE EdhinPT UDH-TIACEH ghpCoSe | N PUls&niRffobiode VI TT
experiment wjth ce Ts Iysat es of Bl45,gp§4,rL 20 ,_:gd-,mkedtP ,se°(12 n n)

9 pnfol 'L ni nl L r'l nd r\r\l ! nhl o5 T‘}S% l 1
pm)l Chq,_spgedmpl nked cel | 8§|p5|§b 10 Llpld-lmked Gallobiose

Li pi d-1nked|trimer Chase (16 ffin) 3Pm°| : ""ke?‘""‘e'

Li pi d-1i nked|cellobi ose 25 pmo Oluble polytrimer 6_pnol

Li pi d-11inked}tri mGhass (48rmm) 0.2 pm80| ubl  pol yigid-linked colivivse (48} ni n)
0.2 pnol Li pi d- li nded cebMphicbse 0] 4 p nigid-linked trimer

Li pi d-1jnked|triner 30 10 pmol - Soluble polytrimer 10 pno

Sol ubl e pol ytrTmer The experinental conditirons and the processing of the

organi ¢ fracfp @fbeﬁrﬂa\tatl Béhaiéts ahd ﬁe Bhobaskih 6 lihe digaRic SradiBs Sl thsdiublB gl §adtiSndre OF
Exanpl e 1 destitddlirthélechi gtatpRae from UDP-[err] gl ucose, as can be seen in
Tabl e 2, wasrhb g6k Gilicdbe/frdni) ODP-PECIGicRsh, @S canibdisdenl ih Tatib 2, iwak RtheaRtelyito@si@ted N
“the " pu;k S@ita lipiddinkedadblldbios® th 10é "Sdide. rupom addition bl GBR-aamsd aid- gxbass UDL-glubdse (the
chase), t bkasb)aibe labsledcaplidbiviss @ascconmeted @pidip td lelsbleddipid-dihkgd trimel, abieh @k later detected
|'i pi d- i nleedolytrimermum imthe lquenassfrictidneat aldedt 48 imdrdaitas thp ohage begam.r ThiyLdembstratbethe
aqueous f pacursaprprodust reddionshipsl 6fF UPMgledoses lipid-linked: heligkiosh elipiddinkeiHirimerd entopriytriner e S
t he pr ecugworang theid titionskibsto thorreitiap biogyintheliorpathiwvei ose, | pi d- 1 i nked
ceIHbr'@se I | p| d-linked trinmer, and polytrimer gum and their

rel ati onsEX4P®%H t he xant han bi osynt het i ¢ pat hway. 40 Exanpl e 2 Thi S
exanpl e dermnstrat ei's t he nol ar r§ trimer

nes DRPHP ot Shceip dp Tetroetg V?'@\eéﬁwﬁ ’Bﬂf"d s
The %?Lou‘g Aol y"%@f@qwjﬂﬁ :

| Cnr\',b qsxa%l?

rann by ts Ui a‘i"ﬁeff BEQE i sﬁa ‘;’&? il aiﬁ@ded
to the Wrlsitin P- gnﬁ, H]g\@ﬁn%se cb?%b% cP9
of UDP[ errg sUC@ﬁﬂP hifose 0 lﬁ)@l@ Qﬁlﬁo *%IF\ ditel 18HaR6n ofCthe sugar

UDP- [ er 1] sibstéds the datbious FBEbATHAS BREos8ddand Enalpse heae debefibad! iH EthRgld §. ASSURS ar

30 M N &3 kwnak Chiabié BN Whbn AP sl &lbstrates, UDP-glucose and GDP-mannose, were present in the
incubation mixture the molar ratio of glucose to mannose found in the gum was 2.4:1. When all three sugar
substrates were incubated together with the lysats, the resulting gum had a 2.3:1 molar ratio of glucose to
mannose.
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Substrates, the'aqueous fraction was processed and anal yzed as described in
Exanple 1. Results are 50 showgp gaffsdess- VWen two sugar substrat es,
UDP- gl ucose and GDP-nennose, were present In the incubation mxture the

nol ar ratio of glucose to mannose found in the gumwas 2.4:1. Wen all

t hree sugar substrates were mcuba%.gg g?get her with the |lysate, the
resulting gumhad a 2.3:1 nolar gl ucose to mannose. 55 7 EP O

211 288 Bl TABLE 3 nco n of | abel ed ar s re t. haw ceI
[ysage 5 Ineorporatis’s Aﬁ‘f 2ugdgioby Trdss (%H SRl GRS aum
. o

Fractton (pnol) ReR&tf 53135 polytri e ‘[err]
gle/man 20 +2 UDPG  GDPM 71 174

2.4 +3 UDPG GDPM  UDP- GA 65 152

2.3 dpm pnol [err] = 340 25 14C = 40 Abbreviations are
expl ai ned in Iegend to Table 1. 30 Cell lysates of ATCC No. 53195 were

I ncub Fraction rocessed

to glvethe gum fractions as descrt ' : ro of
gl ucose tReg@PPBACMPR | Ndi cated i §3manat i 0 ql4gIYies of grmidipr at ed
carbon-14 to tritiumlabeled sugars in the processed fractions. The
presenge of UDP-gl ucuronl c acid has no effect on | t he ratlo of gl ucose to

| ysate used is froma glycosyltransferase |V-deficient nutant. The

bi ochem cal phenotype of the nutant |ysate when incubated with all three
sugars is analogous 40 to that of the wild-type |ysate when incubated with
only tao $UgUPPELLEPPMtes, in that @e in vitrol¥doduced gurddoth have a
nol'e¥’ ratio of approxi rrately 11 of glucose to nmannose noieties. Exanple 3
45 Tht3 URBGp| EDBMa0HDPrGAcs th86 the trimeri&® i nt er medi%d® which is
pol yneri zed to forg pol tr| mer gum has the sane anoneric configuration of
t he sugargpfaép'i“ﬁl Ht fia g In addition it denonstrates that the mannose
of th&triner is g Fathe8®i o the non-reduci ng gl ucose of cellobiose in the
i pid-1inked internedi ate. Al pha-mannosi dase (EC 3.2.1.24) and

bet a- gl uc-os4-dase—@EC-3-2-1--21-)—-mm--us-ed-—t—e-—s4 e DRtk Y T I €at

i n-vi 1y 0 AREREXIARTERS L ien SabTaTed dnaT RN O AAHE AT, Il ol Ve

term naI unsubstituted mannose residues attached through an al pha-1
li nkage. Beta-glucosidase will hydrolyze termnal, unsubstituted D-glucosyl

resi dues atdeftfybast of ATEC RE:15318b weldWcdBifled at BE* G fof S0Bhin Whtho FeBABY Mfted inditRtdaARd
l'i pi d anprocbes¥aas Bive insl guinerrhctiohs as dyRbetl e BxaARRCIC trivd MbiiCratity of QEsel th ARRATRSt |
such as mbkdated BIrthe rdtio o8 pholed) BF MoGrPor@édd Beboa A 1O It SIBbea NYIGdrs i e PrdcésBed
acet yl at pgttisennose 55 nmoi eties. The results were as follows. Treatnent
of tri nmeri Ghe pisgamea oicURR-glaboronic tabid hed 8o effectcansthel atie of gliicbsd b manross lireorgarated \WWhen
al pha- nainfvos pelpsechavisie polymar wiment thee edli-fiteh dysate iusest isdrool 2 glysaseirémafieraske [V-deficient
cel obi owtagintherhinanrovcsl pirenalypbof the thutagiipsatetvien incybeted iwith &jll thremsngars iseaalogouait ed
& pledbaighthe yilditeelysatd whep incubatpdiyith qoly twecsygér fubstratesg in that the in vitro produced

gums both have a molar ratio of apprommately 2:1 of glucose to mannose moisties.
Example 3

45 This example demonstrates that the trimeric intermediate which is polymerized to form polytrimer gum
has the same anomeric configuration of the sugars as in xanthan gum. In addition it demonstrates that the
mannose of the trimer is attached to the non-reducing glucose of cellobiose in the lipid-linked intermediate.

Alpha-mannosidase (EC 3.2.1.24) and beta-glucosidase (EC 3.2.1.21) were used to singly or sequen-
tially treat the trimeric oligosaccharide which had been synthesized and double labeled in vitro as described

50 in Example 1. Alpha-mannosidase will hydrolyze terminal, unsubstituted mannose residues attached through
an alpha-1 linkage. Beta-glucosidase will hydrolyze terminal, unsubstituted D-glucosyl residues attached in
a beta-1 linkage.

The trimer was removed from the lipid and dephosphorylated. Thls was then deacetylated by base
treatment, such as pH12 for 2 to 3 h, because alpha-mannosidase cannot recognize acetylated mannose

55 moieties.

The results were as follows. Treatment of trimeric oligosaccharide with beta-giucosidase left it un-
changed. When alpha-mannosidase was used to treat the trimeric oligosaccharide, cellobiose and mannose
were formed. When the trimeric oligomer was treated with alpha-mannosidase, first, and beta-glucosidase,
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EP 0 211 288 Bl second, glucose and mannose were formed. The results
confirmthat mannose is attached tgpphgsBg9ge educi ng. gl ucose by an

al pha-linkage in the trineric internmedi ate,  and that the glucose noieties
are beta- linked. This confirnms that trinmer is an internediate product of

t he nor malsecoadtghmnsecand ymanngsa tvevenformdd. Thex eengits eorfin ithas menresep Iseatiadhedvio thb@on-
met hods ofredutitggiasves by ara aiphadiokage imi they trimbiiiccintenwediete. cang [thay thel glucosg enwistiest ate bdie
mut ant st ripkedsThigteonfimaiinat tirean istanintemediateprpduicicaf the ghormal xgnthan| enzymerpathway. he gene
for glhycosyltransferase |V. Xanthononas canpestris genetically marked with
a ch?‘énﬁséﬁ]‘_ﬁm stance to streptonycin, was used 10 as a recipient in a
conjugation with E. coli LE392 contai n| n | asm d RK2013 - Tnl0., Pl asm
PRK2013 cont HISRxaAple shows fhe methorls. ?cf‘Pe '@95 %e"‘ ‘?’P f?rgg rate E'Be

and Hel i n<¥ tant ains whlglr%%xan r{ gum ggga g%o es gen rg
ﬁgﬂ%ﬂﬁ cal y ar' m ssa strep y

and t he p S a _recipien ju ?\ L ﬁf“ﬁ% z\l? )1% écn %Ej RK2013
supra. ) "*Trg AR Fidhy il 55%9 E en@ﬁn
were sel e 1‘6%-?65 a% I8 IQ)W cateaiﬂ% M%ﬁ et
strept OW%f;S}a )’jl néﬁﬁéoﬁ%i’& Acﬂ&‘es é){o”@ﬁrac %8%¥h‘W§fe
about to" SfepRinGeMt aﬁ’cﬂﬂan% rsala{rwn@amah@deﬁaéﬁmearﬁa R Gebirie® it @f
Tn903. ;Enarehudhdyest 286 UNX BEH RdcipRnt! dn€ BHEBEHASIY FbsubONIM 8 trénsh&¥itibd bF THOOR ITRS fatetnd
pr esumabl yoctuasdl kit £fbqlidneyoBabbiit 36 PO SideipRit add présuntablly Mésitst Om GaraAsPasifh of Tn10
Xant hondnaso magaemb lof Xanthdrdaras tapearisser e f ound anong t hese transconj ugants
at a fr equensuyotmbhsawers ffouddembrigethsse ressdsnjugente ata tejugneylios tisaub 2 pitlein nasdg) weh e
vari ous nuxidelytdistribated mmong the vasindswiridmalorequireinantst Tds intlicatesttimt theset fransrepms dmsotdo
no&jo fea\heveaa paaicuiaubrefpirad Ipgue ffas insertion ip c@hdmonasi Rrotetrephis reviertaniéood thecawmmtraghs

t r ophete selopted. tangh mestceret found A heotrumpsneiivaicihie suggpeicthatdhe aueirophistweygegapsed
found to @étféﬁsﬂgﬁoé@ﬁml% ve; this suggests that the auxotrophies were caused
by trans poso W@ﬂnxwanvamfew@hmv mmfrfm ‘?JW‘@‘F’F‘&'P@H?“’W%W@F%??S

the doupl y "°esr St '§tm°fea 9%63 °' ?PQHE’ Broflieing
nor phol zégl '°s t cen ? ﬁ¥sd?°8mﬁ'8'? ﬁg
26 col Om gm%'n ﬁ%se nt r mcnen? Xta ?re ?h nEd
after 7 tq rsmaa % ﬁ&‘s bl E% 1 G4r6 Stal W B it
found at ‘3.9&)4 i %gl% Qwﬁ ] ratlo of about 2:,

gl ycosygat eaa%e pesg?.&%%o 5@5&&.@% re%ma(f# @9 S,

freeze-t h%\%t i R8bRSILE o BAE [Rsdiith SMRERPAdESY bﬁgbﬂeﬁpﬁ oefQunUQRn tH§ Br%ﬁot?ﬁ% In

GDP- mann 0 @qil¥atanl $8vé bebri Boléd hibihgWhid iohdAblypdviichiWeR) ThducddyChitrodddBariiial I ed
mut ants made a gum havi ng a gl ucose: mannose rati-o of about 2:1, 30

i rrespect ipkgmgid 5t he presence of UDP-glucuronic acid. Several nutants were

found ofs this description. They contain | esions due to Tnl0 insertion.

Mut ant s i nduThistexixyipld d&Bdstvatasahealss ©f & glycrdylinmsferagp IV ieficigphmutartt ypprodukes palytdingri on

mut ants hagwe iléen i sol ated having this phenotype which were induced by

ni t r osoguani T mktain Hx aivg| yn®esiBd Tuine. BRalitps$ ache powildttyps MERL [fa1498 S4df and the

gl ygbfsyl t ralyaesyéranstocase \V deficiept @H‘P"trmt%fﬂmpl‘! d FEfel iNee 53789y ware perpbigaliyrafonn ja ¢o.
adon fermengenah285\Gie A2, withithe gl gontrplled at pH %10§ Oc 4 Yipirpd! "W'P'HWPE/ P\RHI""Q

B— 1459 S4-1P 94 pefassiye %%P 14?9 ﬂgm@}'%%’"?f?/ 2 eitts agi 30,4 eluprse. g

ATCC No. A8y LS BT Thﬁ Is Jgrograrp ch Yeqen {ug X
Ehe pH cor?f Bl:jt oo % 39” r #SE I

Bl %ﬁ i ut%e iggga, m L.;.grgveﬂ

Srerritiad Odkic? rJI ﬁ &% olysaccharld
preci pi tazpﬁgmgrgqmltslﬂ@semeﬁit Bhald¥is %g igh! ﬁHﬁo andeslﬁﬁiﬁqmﬁa graphy ZHBL 05.)p
chl oride (Bnig¥d ¥/ M9 ratiddBult RF ki ih 3B SsyHRdsRed Py, rfle %cés&lir&rfsﬁ?ab&ﬂ/ aé?ﬂuent
r edi ss0dsV @flitdni\desighatéd. ATEGEND 50TB5 MBIEER GuADKItiG dhicbs1e thaNHobe vatiboof absPRTSH) Whdrbas
(55% v/ v) thid Wila i nfaaé & g@n of ratRGbes0bsiRd i N water. The preparations were
di al yzed usi OgeriyieOfdodvbdcsainplés of peipldmar gamdiedd as8dysd by BIPLTr By anzimétic\aRdlylss éfor
t hr ee day ghe shipes sffetienisiydrolysindoethe aehigSounaralysed godarmbd) 8@ niplar cativsrhnge dromdiad:
hydr ol ysi 3o @441 haf gherloses &c olaanosed €Thp ohganenativ wag 1.98 U 945U dort palywinhey snaleblyy tegh
per f or na&n@lycesyenstérast VolefidestmutpiiptrdilPLC) , and found to conf or m to the
rati os founcAlsagghowmby the HRLG anelyss efitivadn viyeerodyeed pelvirimer writhin dgp itsrweres1-tease
|V defi ci @htencpef glugyrenigcidye-de gheeneacef Ryrayateng thepspenge ﬁh%fé"afa Pqe Of sugars
gl ucose t StRERHRNCOTAE BaROsbout 2. 15:1, whereas the wil d- type made a gum
of ratio about 0.96: 1.
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QO her in vivo produced sanples of polytrinmer gumwere assayed by HPLC or by
enzymatic anal yses of the sugarsgpfgfn sagigy hydrolysis. For the twenty-four
anal yses performed, the nolar ratios range from1.43:1 to 2.44:1 of glucose
to mannose. The nmean ratio was 1.90 [err] 0.15:1 for polytrinmer nade by the
55 gl ycolxginple &nsferase 1V deficient nutant strain. Al so shown by the HPLC
anal ysis of the in vivo produced polytrinmer within detectable limts were:
1-t he absemtie owimpigl shows gt poldidmal ; pro¥ideh equabnscselutions fwhisl rewhikit improged theolggiceksence
of acet aRrepertigs @qﬂwaraﬁ@emtbawmwgar@gepﬁempmw a5 inoganic soh qoneentiaisse. 9 EP
0 211%288 B@L‘utERSa polytrimeriguR (axnthagired I Mivein asedanse M Example Prasdixamiengefeous
sol ut i on@uiiied BiFerclacen 400, warh RIGRaPd 3h BINEYratiep o %@@PW%‘"’%‘H ning 10gveiglint han
gum overP® °Pta§? mcﬂh'°f'@nﬁﬁ’ 'P r%’g' %{'HHSF 'é'Pf oaLey | isCosiiy, thah knHipR gy oves a

Sol ut i on¥ ?p‘f‘"%?

5 oy g@ E s wégff o A
concent r'ﬁ\ ES \ po! tr| t\f?srcos(l\t v eggnt olwergh fg%] ' um
ally, .t

chlori deg fui Vg p% ol oot Bl 8t han
gum overra'égevak o BT Gor Whte i%ﬁfes&ﬁdtﬁio {?bﬂusa:%& cﬁ‘& ot s, ol ytr1 mer to

xant han viscosity at roomterrperature varies wth water salinity and is 10
bet we@n Glamiad 2.5 over a salinity range of 0 to 20 wei ght percent sodi um
chl ori deciaip®s feitasWolloRing iCYHracting Sthess : IBE] CH) DEf Fr) GBY Iy LI/ WY, NiLISECOSi ty to

xant han viscosity also varies with polynmer concentration (Figure 4).

Fi nal | y,1.t hewatemrsolablecyvlysscchanidepdiyyrier containing iesspoiily no giceronix acld maietiesihevisd Dy

I Nncreases \glutdse:t RBMmaenvsd ratie obwaiqut 2:1 wiagein tie Dplutose Triviefiewr arp lihked imat wta-[1,4]

sal i nea i es cofig@ation apd) thacP-giatnogre moieies asso déneraiivc lirikert todaitehate glvcese Shoietips in 4 ai s
d airs f or alphrsd18btonfgniatiop. Oontracting States: BE, CH DE, FR GB, IT, Li,
LU, NL, SE 1. A water-soluble ysaccharide p Iyrrer containing essentially
no gl uci® ofhe: PelisaeehaFisie drolyemer Hfas'P'ﬁgLaw'B[e'"gihﬁ@@@se Mojekigtn e @ctvtitedyatothe Srfout

2: 1, vvherelp?F'tPPre Dgl ucose nDi etles are l'i nked in a beta 1, 4] 20

confi &u D- JBnn | es,_ are ener ter nat e
gl Ucose. L’%‘i pfrchelin PP CErST. Do o e oges Ypael gy e i

pol ymer of aim 1, wherein the nannose noi eti es are acetyl ated at the 6-0
posi tion, %%o%posibm.ot.x.ﬁ@ &Qarna% % BflsatBiad bonfleR g of RIS 8 o RGmBRROS
Mo et heS ahRalBOthantbbit position nposi tion
conprising water and the po ysaccharl de pol ynmer of any of Claims 1 to 3 in
anount s g30The contPoSithedi Clalh®@, vHaRH thé) pblfkhdtninie \WBlyEbH is prsent MCarfolit® Bdktbr dh Of
C aim4, wassuei® by hagmol ysaccharl de polynmer is present in anounts greater

t han about 1% by weight. 35 6. A process for preparing the pol ysaccharide
pol ynar ef Agraebs®ifd prdparinh theqolysacetatde dolymerdf alaimnigwiichamnprsbd: € gr owt h nmedi um
W th a m crodngelaing ra sifitatiid) grogrthnmisdidda mitth @ niicragrganismcdt tven genos Xamtismopasr wiich

gl ucur oni c carostdncomerete glweurprid agisldnie the pelvkacoharidy pelymerzand | ncubating t he

I nocul at ed griesrbatingrthgiinogulaied grawth ansidiumi at syjteble tamperatyrecand disselyed codyasi Jeyela to
level s to pw@meeousaswwa@uwarrhad@ PBioyerse: Thmyrinerg refio ot Hloi@dse:  D- mannose
rat\i~o}4°0f about 2:1. 7. The process of claim6 wherein the polysaccharide
pol ymer ¥ s TRePIcess E*ch'ﬂ"P §rinerRia they RANEIFCHAEER RANMSY ISyPeorarest gt the qrogtn medium by
ultrafil trH'EeF' Bifgtiongr uirAlraiihcess of cI a| m 6 wherein the mcroorganismis of

h X h f cl 6 wh
he ﬁqpﬁr%eﬁ‘aaﬁ?&ﬁﬁc’? SRR FEHEEHH ooy o7 1 5T ShiaRonat paegbuy, "°" ' "

Xant homlf'a%e process of claim 6 wherein the microorganism is a glycosyltransferase IV deficient mutant of
Xanthomonas.

10. The process of claim 6 Wherein the microorganism is a UDP-glucuronic acid deficient mutant of
50 Xanthomonas.

11. The process of claim 9 wherein the microorganism is ATCC No. 53195, a transferase IV mutant of
Xanthomonas campestris NRRL B-1459 S4-L.

65 12. The process of claim 10 wherein the microorganism is ATCC No. 53196, a UDP-glucronic acid mutant
of Xanthomonas campestris NRRL B-1459 S4-L.

13. A microbiologically pure cuiture of a microorganism of the genus Xanthomonas having the ability to
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10. The process of claim6 wherein the mcroorganismis a UDP-gl ucuronic
acid deficient nutant of 50 éﬁcx% . 11. The process of claim?9
wherein the mcroorganismis ATCC No 195, a transferase |V nutant of
Xant honmonas canpestris NRRL B-1459 S4-L. 55 12. The process of claim10
wher ei rexaigle 81 cr oor gani smi s ATCC No. 53196, a UDP-glucronic acid nutant of
Xant hononas canpestris NRRL B-1459 S4-L. 13. A mcrobiologically pure
cul t ur e ofhigy exampleothrys that pelyfimer Hsoviies aguelien sdidinmsnwhichhexhibih dmproned aksologital t o
10 EEfFopgriios] compgrgd Brxafthangyieovey aTTANGS oblemnpsktures prshirpraahig salironsenirationsr  provi des
aqueéus sBIutierpisPaitinen suRHpYsthesizedp yivadn pereprsgivith| Expnele 8} F"deéa"@e'hﬁw ed to
xant harfPyiied 'Ef\?%’r”%’"’? 4500 eveisr Preraradatt & concerdration ot 1.A0RpAYID 8 waisy gontaiging A weishti ons.
5 ﬁ °B'E‘|58 d’P 'Y‘f"@? ?H°t"§ ﬁrﬁsﬁé’éaf'& 8‘83*?’ "'%FP% ‘“aﬂ x&%‘E%S‘rQi‘Hh&"é’ fith

t an vr

Exanpl € Q?% Qﬁ zer FlosgI 4 w'h ared at a

Cﬁrcenzﬁ;‘ E’r 0ve Im r eof E ercent d| r? g% ré O@' uhm

ChIOr'l Gy [¥ler G rtn >ant an
peg rto

gum qufnaﬁ\/ \Me o@&%‘?\t ﬂ po ﬁr@rr vrgcﬁglfaysov )lagﬁﬁnev rﬁn agétvhtﬂt

xant hanaige E85th 7y @Trormmahrﬁﬁ%{@io%%’&ﬁrpbﬁént% ty an 'S 10
bet ween and 2.5 over a salinity range of to 20 wer g percent sodi um

chl ofsi d@aim@s shown in Figure 3. The ratio of pol ytrimer viscosity to

Xant harciaiims @@rhé 1oliawing Contracting Statds :(BE, CHEDE, 6R,/GE I, LALE,0n, $Ei gure 4).
Finally, the inmprovenent in polytriner viscosity over xanthan viscosity

i ncr eastes Awratehsdlublg®ivadcahagdepatymen cordairiig es$enidily ho glieuranjc deidrmoisibehavisgliDai ti es
of 0 to 20luggse:gPrmaprose eatio of @bkiutidiic whevein dhe Digiugese andidties 86 KDked imsa Gbtad ] f or
t he #eol | ovenfigurationandi e Prgadioss mgistiesrare generdhE linkek to @pmaleTgludose mpigliesNp. anSE 1.
A wat er - s@&phadrt 8l gepffoptignc har i de pol yner cont ai ni ng essenti al | y no gl ucuronic
acid noieties having a D glucose: D-mannose ratio of about 2:1, wherein

the D@ u&es BOlyacaBRTig Polmar Pt IR 1§ Kot o Jmangose] maigies aro ‘E?SWPF’@L?F & 80 and

t he Drranﬂ Bnpi eties are generally I|nked to alternate gl ucose noi etles

inaff ap nfigura saccha | de I Cl
whoroi A8 pherooR bt it bl ap BetEE Fele ' B il 80"
pol ysacchari pol ymer of Claim1l, V\/nerel n the mannose noieties are not

acetyl af eq @rtnpashign Brfbrie fwsta%a 1 pdysEhe b&r%m O?Wéf'(ﬁdrrng1 V% & anitifhs t e
pol y@acch?,re S ebY B0 Bl pARMgHRS dains I'n_arounts 30 greater

t han about 0.001% by wei ght.. % The corrposrtron of Claim4, wherein the

pol ysachatied einpdsiioyi B [Clain$ 40WiRFihe ipblysaBENdideSpoliirRalsresbitam ara&mstgréa% l@34n

wei ght. 35bouf1% By peigitess for preparing the polysaccharide pol ymer of -claim
1 which conprises: inoculating a suitable growth nediumwi th a

M Cr Borég aAipsieessiior preparing thespolysastaddepvlymendficiaim € ahicrotomprisesr por at e gl ucur oni c
aci d into t leecyaing sasuithiee igubethpmediure with anudicioprgerisat ohthe tdeausi Xepthohertae avhigh owt h
medi um at cannéttingbiperate @lvpurenia agiddnte the pdliysacehiaridscbolyrrpiand | evel s t o produce a

pol ysacchar ilepebayng ihedrocieiod orgwih nediym e gulieblolemparaise and dissolyeoexygasoanelsto 1. 40
7. The pr Bedés agplyaceiardegoimer heving ?H@‘”ﬁ’éﬂey%‘ﬁ\éﬁﬂ?ﬁ’ﬁwfﬁ@"y?rbr i s recover ed
fronfo he rowth medi um b lprecr itation.or ultrafiltration. he process
of clai’m 858§ of %ﬁ‘r% 6ﬁ¥‘8 PBdRANSaGHrge BRlyRYf s ?ﬁ%&’?%é’mﬂr?t%%ﬁ‘&@“m
canpestri gec'ﬂ?t"@ or il M ess of claim 6 wherein the mcroorganismis a

gl ycosyd. t li’l‘?lenﬁ'oc%ssa r§ %la mVG gﬁereug {hg Hrﬁcr&%aﬁ‘% is off the specres Xanthomonas campestris.

45

9. The process of claim 6 wherein the microorganism is a glycosyltransferase IV deficient mutant of
Xanthomonas.

10. The process of claim 8 wherein the microorganism is a UDP-glucuronic acid deficient mutant of
60 Xanthomonas.

11. The process of claim 9 whersin the microorganism is ATCC No. 53185, a transferase IV mutant of
Xanthomonas campestris NRRL B-1459 S4-L.

55 12. The process of clarm 10 wherein the microorganism is ATCC No 53196, a UDP-glucronic acid mutant
of Xanthomonas campestris NRRL B-1459 S4-L.

13. A microbiologically pure culture of a microorganism of the genus Xanthomonas having the ability to

H
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Xant hononas. 10. The process of claim6 wherein the mcroorganismis a

UDP- gl ucuroni c acid deficient nutagpgsitzegBt Xanthononas. 11. The process
of claim9 wherein the mcroorganismis ATCC No. 53195, a transferase |V
mut ant of Xant hononas canpestris NRRL B-1459 S4-L. 55 12. The process of

cl ai m 10 whe mpeduret 4 @olysaceherisie glymerncontainig GEsdxtially 5@ 1dh@yroaic GEP-rodieties baving aaBi d
mut ant of XaiubeseroPrnannoseprlio tof jaboukRRL witbrdial 3B Bglugose nRietigy arp dinksldi i |aoksitecias] y
pure cul t ur e cofiguation.cand dhey Rrivasipse Mmotefies Fe gererakn fitkad i AltedatecaliceRy meieion i a1 ty

to 1 EP G'PQ‘!*JI‘*IZ‘B’B"QBT"?S* oduce a pol ysacchari de- poI ymer cont ai ni ng
essent’i &l I I ucuroni c acid noieties havin | ucose:  D-mannose
e FuzoouPesT  oitged Fp utagenesi

ratio of E gb'q;?ﬂ‘ b pyre cpjurerof claim: s Whatsih
beta-[1, 4] c 8ha 1B SRPRIEne RISEPOBAYS™. rannose noi et i es are general l'y |inked
to altern L1, tg 0

i cr Obl g‘gsl.e Tg} tl-?c?o%%loggéllgtptlrgscuﬁ ?ar}]la% H’i‘ %é{h% \m‘i’c],roogq% qgvm t*(\:er 8‘!’0 (%Cl gér?lesss%ﬁ No.
obt ai ne by rrut agenesi s of a xant han- produci ng mcroorganl sm 15 The

m cr obi ol ofy &gl h%rd%foﬁ‘c&il&' |pBHdrc€|tu?J of i 72, bfHthe %cr&ok’qim% RhviH" RPRTSOTALBIoR ol hE
ATCC Accessi ggghlo. 10 53195. 16. The mcrobiologically pure culture of
claim 14, of the m croorgani smhaving the ATCC Accession No. 53196. 15 17.
A process 10 pretessaShdighsihd) e VisosiBSdf Y aquboud tneadin &0 prisiNg dissoifing @i olySdcBiiride

di ssol vi ng t peypealoy gamalined d@edad mpdiath atf desitabletorkentatimn aqueous medi um at a
desirabl e concentration. 18 A process for the recovery of oil from an

oi | - bear i ntg. fudrbe@sy tan dharredogeryrat oibinn empi-basringgsublemgneat fomeptian swipritingo imjecting a
cont ai ni ng a seioy sentaitingrd phiysarohayides polyrmen tentaining pssestiathnog glidugonin @cid) mgietiasdwying
aci.d noeet i e thaelvdopry Dagannose rajio P gfoulcdsiswhereid. e Rraliese mpjeties &i¢ linkbd inta etal- [1.4]
whekrein the I9° 9‘!!%‘@3 and e Bimagrosemaletos ateganaraly binkpdtoltergteiglucpsemgigtie egmaa@lp'am
and the D manrib3lecatfiguetione itoqp éveﬂjéﬁélselﬁqey"qu?ﬂ(@H frerp tag P@?‘ﬁa’f’@‘ §nd, eflegting the
moi eties in &i%P'8AA% - 11,3] configuration into a well to displace trapped

| f | Lecting the displaced oil. 25 Clains f
The 1 of FouPREREBTE? 5&'?%3%95?%'%&%? ‘A brocess for preparing a

| upl
s o oL S A A A

D- gl ucose MoyGLl 65 adef-f1, draaora 909.9. egLHr@ bridFbil nsﬁa alternate
D- mannogg rm'gﬁ':&ds@?noﬁﬁé% lrgﬁ'rﬁ?ﬂ 1.3 cJ)rJh Blegitn hRichPdompridast € gl.ucose

hoi eties in an alcRbfig lol suithblés gmngms&dm QA WhhirBorGmRRY & 6f5tﬁ‘§ gerlul OGhthéMonEOwiich
suitable gr O%rhotnm.lpume\gmb.h}oﬁc ABAGHt6 the PaIdabditiite pbilpRergamaUS Xanthomonas: whi ch
cannot i ncor porigdubatifly tHelnceikiéd growel nddlum dt BGitapIe ltensperatuidinddisspladdyoxajen levéis] to

I ncubat i ng t p@dice@agalysdcerdridp polyinkr Waing 41 Dighitoss:\D-iharbbse ritioropaboat 2. e and

di ssol vesd oxygen |l evels to produce a pol ysaccharide pol yner having a

D- gl ucose: 2. DThapme@seofrCGim 4, WiereiitbainarBosh m@Heof theipelygmcdhedidepolymerGireacetylbted at
wherein the fhedfbeesitioroi eties of the pol ysaccharide polymer are acetyl ated
‘at the 6-0 position. 3. The process of Claim1l, wherein the mannose

noi gties oF (The PIREPsysHcEipidr 1. aehepsin ghmanmse mRities; f the RebysROphagtie @olypert e ngt o
positt of? 4. aﬂ%“?ﬂ'*’&ﬁ‘é%’ﬂ??‘“%ny of dains 1 to 3, V\/nerel n the

| h [ d f t t at
BRI B SR o A A 0
mi cr oor gani sr‘H 'gmc??' pfeﬁ'B'ta WA IO honpnas canpestris. 6. The process of
any of (J & Mgpd ol Qes8 of W&eblgimts "€ 1o}, GHBRI IR o ganién W ¥CHS 3é£écfe§”3<§ﬁt%n?o§§s v

defici ent campestris.

6. The process of any of Claims 1 to 5, wherein the microorganism is a glycosyltransferase 1V deficient
mutant of Xanthomonas.
50
7. The process of any of Claims 1 to 5, wherein the microorganism is a UDP-glucuronic acid deficient
mutant of Xanthomonas.

8. The process of Claim 6, wherein the microorganism is ATCC No. 53195, a fransferase IV mutant of
55 Xanthomonas campestris NRRL B-1459 S4-L.

9. The process of Claim 7, whersin the microorganism is ATCC No. 531 96, a UDP-glucronic acid mutant
of Xanthomonas campestris NRRL B-1459 $4-L.

-
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nmut ant of Xanthonmonas. 50 7. The process of any of Claims 1 to 5 wherein
the mcroorganismis a UDP-gl ucurgpigp3ggglpdef i ci ent nutant of Xant hononas.
8. The process of Caim6, wherein the mcroorganismis ATCC No. 53195, a
transferase |V nutant of 55 Xant hononas canmpestris NRRL B-1459 S4-L. 9.
The pr oce®s Agirocgbsafonpréparing e rcemposttibre comptisiag welamans ithe golysddcharitie polfrad b anmaof

UDP- gl ucr onClimsct t 3rint amvunty greptanthiro alwnta@00d %nipewdight Sy iinidg- thel 5Ondedents in a  EP
0 211 288 Bmansrknawppessess for preparing a conposition conprising water and
t he pol ysaccharide pol ymer of any of Clainms 1 to 3 in anobunts greater than
about™#. 13p RFOGRES @j Ay 0. v preip HlerPQ'Vﬁi@‘aﬁ@rPﬁUW@H? Rrefant in ameyivcareaten tiamanguly
se. 5 11 ”f’r?é‘“ﬁtg%ess of Caim10, wherein the poI ysaccharr de polyner is

pr esent m)un ﬁ?ﬁg%&ater than about 1‘V by ' A m crob oI o caI |y
pur e cuIt froglo h |ty
to proguce ‘rrrea :r:ogf rtrnr s il AT :rr?' Vit
aci d I'TDI etl I n t nnose nge © | f@érfg {en?jh 0 ttre |n aln
wherein the % ' es are nakeg con igurati
and the D-ma nose rror etres are generally Irnked to alternate gl ucose

i et i es 4gn rﬁmme.lonbrag.taty putd cira ok BleirAid, ARbreinlife michdrgdhis RRLRINGDH Althgbndiisr €
cul turg of &faAlahhand .g;c,raorb i croorganr smis obtained by nmutagenesis
15 of a xant han pro ucing mcroorganism 14. The nicrobiologically pure
cul ture ofa. Cheunigtobidingicdlly bive ciliurrod Claga s, SN aNtrodakise héving Ghe XOESAocEu8ioMlo.
53195. 20 &%95.The m crobiologically pure culture of Caim13, of the

m croorgani sm havi ng the ATCC Accession No. 53196. 16. A process for

i ncr ea®i M§. Thremigiobiglogically pré culinreznd] Glaipu £3, wkitie mipraowganism baving ttki AEIS! Accesgiot No

pol ksacchar B¥€6.pol ynmer of Claim 1 in an aqueous nedium at a desirable
concentration. 25 17. A process for the recover of oil froman oil-bearing
subt er r ari@af} PrOSPSEAYiinsrpadinghipe viggosityof ﬁg igpn §6PR5'F'PQ)F!S§9UH9 HepplyRfceparide

pol ysacchar P?J’é“eﬁBT Gsigr e ghiwpys Agdive 8 °F'$b WWB"*G‘Y‘%cur oni ¢ aci d noi et i es
havi ng °a mannose r t|o o abou 1 where the D- uc se

ot oo % A TEREC g‘) ksl Sy i N

o et e ar H'%a rm sl pr

al pha-[1, 3) .&& e

POT 0US,yT OCkgp et rat.annra N ﬁ@toua&ﬁwe' ng
a m crobi ol ,gcaf Liv/ pure cuture amcroorganlsmo

Xant hononas havr ng the ability to produce a pol ysaccharr de poI yrrer

cont ai Ni g, RpEREYsitekIpteparing aGhicteuidicyithify pafel ctlituPdof a micrBBgRisme? the 3¥ud Karthomonas

D- gl ucose: hvingheO aBility ab ipfodede @ [poydaccharide pElyaer icohtdidig é3sghtially OmCgIitalchici &8l ar e
|'i nkedssi N ambiefies-hiving’d DGREIsb:gR4NBInbSAIVatiods! dbduh 21, [WhBrain NS gINEDSE inbietis aredinked
general | y | innk &eta-{10t) @brifiguratiab,cand | thec Dwanimose @tolotes arel ganieratly frikad fidlalfdjnate glucose
confi gur at i owiefies imart aghe+i.3)icanfigtatieh fhg mutegenizing Xantheumnes in larmsamner (keewnsier saghd

sel ecti ng t batecting the tmsstaints rfor| lossof dife ability talmiake kanthan g lerd/orzaleting fayuie abilitly tor

sel e\egr ng f Breduch golgbiu¢ose-glugogs-parwerste pol y( gl ucose- gl ucose- mannose). 19. The
proces® of Claim 18, wherein the m croorgani smis obtained by nmutagenesis
of xant ha¥- g;‘)ﬂﬂﬂﬁ?ﬁ Gl 1% giheyain e fpicroRsgenieids phtaited &% MytRoRnPHs ehxartanrivevaen

the microor PHAYE™S t he ni croorgani sm having the ATCC Accession 45 No.
53195. 2 [.OC wherein the. nmcroor anr m
m CI 00 .;5 g;zﬁ.l %—%ﬁ ggg ogaahné %C&erﬂhg érgcg?%q_?mm is %%Tgoorgamsm ving ﬁte All'éc E\CCGSSIOI'\

21. The process of Claim 19, whersin the microorganism is the microorganism having the ATCC Accession
No. 53196.

50 Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, L|, LU, NL, SE

1. Ein wasseriBsliches Polysaccharidpolymer, enthaltend im wesentlichen keine Glukurons@urereste mit

einem D-Glucose: D-Mannose-Verhéltnis von ungefihr 2:1, worin die D-Glucosereste in beta-[1,4]

' 56 Konfiguration verknlpft sind, und die D-Mannosereste sind im allgemeinen mit alternierenden Glucose-
resten in alpha-[1,3]-Konfiguration verknlipft.

2. Das Polysaccharidpolymer nach Anspruch 1, worin die Mannosereste an der 6-O-Position acetyliert
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50 Pat ent anspr Uche Pat ent ansprl che fOr fol gende Vertragsstaaten: BE, CH,
DE, FR, GB, IT, Li, LU N, SE 1. %Frd.,osl-i ches Pol ysacchari dpol yner,
enthal tend i mwesent|ichen kei ne G ukuron urereste mt einem D @ ucose:
D Mannose- Ver hAl tnis von ungefghr 2:1, worin die D-d ucosereste in
beta-[1, 4] - Sihd. Konfiguration verknOpft sind, und die D Mannosereste
sind imallgeneinen mt alternierenden 3 ucose- resten in

al pha- [ 1, 33.- lResfAolysacetteridpalymer kavh pAnspruch, 1,DagrinPdip \Manoeskrasté dy odey rfe®@-Pegitiom nicht
Anspruch 1, weatyligtghde Mannosereste an der 6-0-Position acetyliert EP O
211 288%B1 sind. 3 Das Pol ysacchari dpol yner nach Anspruch 1, worin die
Mannoser este ER Zygammenspizpegs pmfassand Vesser uag das,Rolveacehaddnqtymernach-pingm der Anspriche
Zusamrenset z Ui 3 1 Meagen grigenplsungsiahy, {01 Gew.-fg | ysaccharl dpol yrrer nach ei nem

der Al 3 Men fah

Zosammensekz @;g Jiond oAl R Dol e BBty Mavoeh ozl rgpiv

al s ungé’f ahr vor a" -% vorhanden ist. 6. En Verfahren zum Herstellen
des Pol ys. r wch N . ei nes

e oLy Sk [ amnvm @rs&ﬂahdﬁgﬁ gaw&i% &ssnaenmépr o wa%gL il Kanuaro
nas, der G ulghy QQWDn%ns@ fent'ifd fl‘%ly?a@ h‘éﬁd?:@l? éPreH )(Jﬁﬁruné' nbauen” kanm—und
1t hi KU IiHiEi&6h G SnguteitbA et RImYME s HPdEB eI ok irat AR GAkEeR Saverstofis-

Tenperat ur Unpiég@|aséif PolpRLardpIfhe: - mlpélmbfalucbﬁ& DiMANTOe4-VérRmAiE A6r GHaerbrRI
mt ei nem D Gbiagst@e. D- Mannose- Verhal tnis von ungefihr 2:1 herzustellen. 7.

Das Verfahren nach Anspruch 6, worn das Pol ysacchari dpol ymer von dem
Vachst unsnediDasVeltaheh nah AnsprudRréa wbrni daa Polgsacaharizipolihdrivad Hént MWathstimsgedivom tach

wi rd. ‘820 Das Pzipftaibw eder tidiiraionggewerobn Wird. wor i n der M kr oor gani smus zu der
Art\Xant hononas canpestris geh6rt. 25 9. Das Verfahren nach Anspruch 6,
worin der ¥ |Beyyedpbranstegls Assorush @ weds gert Miiearpanisgye 2y oA denthamonps. campestris
Xant horonas i98%" 10. Das Verfahren nach Anspruch 6, worin der

M kr oor gani snus. ei ne UDP-d ukuronsaur e- Mange| nut ant e von Xant hgnpnas i st.
30 11, B vers X?rfae'g" A%l H‘"i?ﬁ%cbrsu‘&%‘" ger Milgporgrnisers fipacThsapYiansierpie JV-Nrgeimygan-
53195 ist, eih®" e V- Mutante von Xant horonas canpestri s NRRL

B- 1459 S4- Ver. f hren ac n
ATCC Nr. 5§1§§L ﬁ'%" nach Ségwop" é@% a’r‘f%"éul? re\éﬁgl\%qa,an%l ero\l')égn'rey %ﬁononas

canpest Lj -L. 13. Eine mkr ob| ol ogi sche Rei nkul tur eines

M kr oor ganhs 'Bds V%Ere%&%gpr%ﬂ@t RETTRRA RikiBbrgarfiiius roE %K 851os i dhe Transferase Iv-

Pol ysacchari m%%mgﬁxg,moﬁgrzaggg@ﬁgw@mﬂaé i&p@sm wesent | i chen kei ne
G ukuronsgur ereste nit—ermenT - & ucose: D Mannose- Ver hal tni s von ungef ahr

2:1, wori mxlipas RrekAdnOndRh SAnbrudhN 16| wollh doE Mikrdolgadidmus™>ATEHD Nr. 53196<Gstf bigeluBPI ON

Veranpfed Si mihkurokddureiviatahle M EABOHENEE Canpbsiis NRRLEB-14g@s®BL.nen mit

al terni erenden 3 ucose- resten 1n erner alpha-[1, 3]-Konfiguration

ver knUpf t . 131 £ine [Dhilgobialdgisolm Rdirkgiius elhes Nkroorianistnus devaGatiungapthenadnas] @it devofghigketier

M kr oor gani s m®insPalysaccharidbalanee rre sezeggane onthaltendh im -wesentichge ridiver Gldklnotsdnrg@stp Inius

er hal t en wor @¢inemiDs@lucosss DMpnmise-Verhinig lvproingefiihe @1 ewdrin idielDBluceseresiecin eingrdpledibd- 14

des kroor gdanfiguation yprnlgs sind\ patdipiDriiasneseigetn §iad imeligeragines BiitgliernigrgndemGiicose-

m kr obi ol ogi é‘iﬁ?@ 'menkla'rarlbﬁl-mafemramgarﬁnﬁm 14 des M kroorgani smus nit der

ATCC- Hi nt erI e Eng’re 53196. .17. Ein Verfahren zum St ?n %er n der
I{i u

i I or r Mikrpor mus durch genese
\/ skositit 46 ngsg‘ gr'ggrz(ﬁgenden Hlkrogg:mgg\ﬁ 'ﬁﬁgﬁl g’orgynﬁj t6'\gl Q’ﬂ ﬂaé'g
45
15. Die mikrobiologische Reinkuliur nach Anspruch 14 des Mikroorganismus mit der ATCC-Hinterlegungs-

nummer 53195.

16. Die mikrobiologische Reinkultur nach Anspruch 14 des Mikroorganismus mit der ATCC-Hinterlegungs-
§0 nummer 53196.

17. Ein Verfahren zum Steigern der Viskositdt eines wissrigen Mediums, umfassend Auflsen des
‘Polysaccharidpolymers nach Anspruch 1 in einem wéssrigen Medium bsi einer gewlinschten Konzen-
tration.
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18. Ein Verfahren zum Gewinnen von Ol aus einer Ol-tragenden subterranen Formation, umfassend:
Einspritzen einer Ldsung enthaltend ein Polysaccharidpolymer, enthaltend im wesentlichen keine
Glukuronsgurereste mit einem D-Glucose: D-Mannose-Verh#ltnis von ungefihr 2:1, worin die D-
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Pol ysacchari dpol ymers nach Anspruch 1 in el nem w-ssrigen Medi um bei einer
gewt nschten Konzen- tration. 655 g@g o Bga/@§f ahren zum Gewi nnen von 6l aus
ei ner 61-tragenden subterranen Fornation, unfassend: Einspritzen einer
Losung ent haltend ein Pol ysacchari dpol ynmer, enthaltend i mwesentlichen

kei ne G ukuGioaserastein@nbrebetar(l 4l onkymatidnGenkaiips sind, DadvBie Deaardsarpdiasindimsllyenisi-
ungef ahr 2: den roibatiemiechindenRlucbsedesten in einer alpha-{1.3}-Kotfiguration @gdlipft; infeine OlquBlieQui 1 1
288 Bl G ucengssehiossnes Dl @iyiom toeisen Gaistelr] zuiendftingpn uad Sammeledo verrtingtasi Mel,  und
die D-Mannosereste sind imallgenei- nen mt alterni erenden G ucoseresten
in ei "&Pﬂﬁaﬂt'ﬁc@]mmhﬂ"ﬁﬁﬂr%ﬂﬁsﬁs%r RRupft, in e| ne ilquelle, um

ei ngeschl ossenes 01 aus dem orosen Cestein_ zu ver ran en und Sam"rel n de

ver dr angt enE'BI ahyen z“P’a ﬂ?' § F%E’f?éerp 'l9P°"fP Iy

et e 3 %Eg% : f&:ﬁ.g?ﬁag Wiz ;“a %ﬁ .5%83; T ﬁps

Dl\/annose %1 m |t 'e °"Ve " |)&n

bet a- 11, v n?\{ Eysgéc 10
al | genei nen_mbtereﬁ dB@SHg@i 8Rac M@lﬁﬁ§£§ Beé eﬁ? 'fH?r(peratur und geléisten Sauerstoffs-
al pha- [ 1, 3] pikgeinf U8 WinPbdiyaibcNmbpon/miel it ofiem MEHnbaiVarhamis\Won uaGRIng Bt en

V\achstﬁnsrresgrﬂ.gﬁ"emt ei nem M kr oor gani srrus der Gattung Xant hono- nas, der

G ukuronsaure nicht in das Pol ysacchari dpol yner ei nbauen kann, und

| nkubi er @n D&sveagen mpdht Ri%pr\l&ChSWdﬂﬁ&I&?ﬂhmmrdéﬁldeg%iy%ﬁaﬂdpoffﬁa?p@hadewa-mnd
gel ost en SabPesition adefytert sidegel n, um ei n Pol ysacchari dpol ymer mt ei nem

D- d ucose: D-Mannose-Verhaltnis von ungefihr 2:1 15 herzustell en. 2.
Das, Vewof @nhrBas ViextshrerAmaghr Anspruch, 1,vwmrin redied Mennhéeraste sdes dRolysaccharidpolymers an der 6-O-

Pol Mcchar?@ﬂ@?%ﬂ@%@ﬂ%@r 6-0- Position acetyliert sind. 20 3. Das
Ver f ahren nach Anspruch 1, worin die Ivannoseres'te des Polk/saccharl dpol yners
an der 6-0-Dgg Verfahren nachpgigem i dop, AneReliphe acéﬁé‘;\i Wrip das rRplysaccharigpolypet e dem
nach e| nem Wa@ﬁt"mﬁgmwhf r43ipitatian odgp Pirafiltealicn gewprpenWitdh 51 | dpol yer aus dem

Wachst® urch Pra |tat| er Utrafil]tratjon n wird. 25
6. Das VB { R VRNt e R PRl B et 5 st G A oo

M kroorgam&nﬁs—z—@ SF Art Xant honmonas canpestris geh6rt. 6. Das Verfahren
nach ei ngm gan, Ansar ,]mg& '

G ycosyl ? r ag%\a% @,ﬁa'd 'ﬁﬂ%ﬁ?{f{, Eﬁﬁmeiv‘prrﬁ% gn"&gﬁ \c}%ﬂn Qq ﬁ%nrr%s nas 'ﬁ? gﬁ(?r.‘mf%sg
Ver f ahren nach e| nem e 1 bis 5, worin-der M kroorgani snus el ne

ubP- d UWW&&W&@W@'W%@ AvRuckA Nt BRMBNSBrid Ybr MidoorganisthiisS eME T BsHIN €N
nach Anspr uglikuonsaip-Mahgslmtitatth YonOGRtBEAUNSS BES ATGC Nr. 53195 | st, eine
Transferase | V- Miutante von Xanthomonas canpestris NRRL B- 1459 S4-L. 9. Das

Ver f ahss e8. neasivefiasg nach Ansprudi,i worinl @sr MikréorgaoisganATOCLE. 3818 0stine Hrddsftase Sit-,

ei ne UDP- Quuthnie wnofothanovis campestris IMRK8AdbasEinas canpestri s NRRL B- 1459

S4-L. 10. Ein Verfahren zum Herstellen ei ner Zusanmenset zung, unfassend

Wasser ufd BessVerishps rech &nsprysb| % - warip r den Mikroesganismus AZEC Aiivs 98196 hiet, inbi WDP3 | n

I\/Engen gr 6oelukuzdnsduraMddnisvon Yamipmomgs\gampestrig NRBBA#NS4: er en der Bestandtel |l e
b nnter Weise. 45 11. Das Verfahren nach Anspruch 10, worin das

PoI ysacci%r Fa rf! 'i?élz“'i‘ He’ﬁé Herg%me"a%nwg‘@ﬁ%mv Waessepynd das Bolysposhasigpely-st

12. Eine ni B?%E | P53 di fYloaoal ¥PR56 Al5arnoetils0.od r Cewsh (figh

el T

Xant honmonas" 11 PWP‘?%accharl dpol ymer zu erzeugen,

;ent hal&qu J\)Eé:%ﬁhegnt* u r}{u{cﬁh& oﬁ) H!ésuﬁo?ngﬁ% ari po e\?\g:ﬂnenggi %'6%35 EFI neertghm

D- d ucose: ni'S von un sereste
in einer beta- [1 - onflguratlon verkntlpft sind, und die D Mannosereste

sind i m ghi BRRiIKRBRIoGEdhe Ro it Hirfsd MlibofdahléR Yor Gattung Xanthomonas mit der Fahigkeit,

~ein Polysaccharidpolymer zu erzeugen, enthaltend im wesentlichen keine Glukurons8urereste mit
50 einem D-Glucose: D-Mannose-Verhéiinis von ungefihr 2:1, worin die D-Glucosereste in einer beta-[1,4]-
Konfiguration verknlipft sind, und die D-Mannosereste sind im allgemeinen mit alternierenden Giucose-

resten in einer alpha-[1,3)-Konfiguration verkniipft.

13. Dis mikrobiologische Reinkultur nch Anspruch 12, worin der Mikroofganismus durch Mutagenese eines
85 Xanthan-produzierenden Mikroorganismus erhalten worden ist. -

14. Die mikrobiologische Reinkuitur nach Anspruch 13, von dem Mikroorganismus mit der ATCC-Hinterle-
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resten in einer alpha-[1,3)-Konfiguration verknfpft. 13. D e

m krobi ol ogi sche Rei nkul tur nch Angplgush 24ggyWoki n der M kroor gani snus
durch Miut agenese ei nes 55 Xant han- produzi er enden M kr oor gani snmus
erhalten worden ist. 14. Di e m krobi ol ogi sche Rei nkul tur nach Anspruch 13,
von dem M 16 O gjembidogissheRéinkdiee ndeh @osdriich 118, oe derg Mg rganistad1Bib der WICC-Hibterle-L
M S * EBur@s2.15819888 Bl 15. Di.e m krobi ol ogi sche Rei nkul tur nach
Anspruch 13, von dem M kroorgani srus mt der ATCC-H nterle- gungsnr. 53196.
16. Ein Vel6f &hr Vorfahramzumt Stpiger rrlet] Miskas|td elres t whssrigph ddpdinms, s ymigespndyAefiegns des
unf assefid Aufplypesharspeiymers nach Apgarych 4de piBem H%T‘W@'"H‘é@hﬂmﬁ pyinethten Kopgen-

ei nem wassri E‘H“I\/bdl um be! einer gew nschten Konzen- tration. 17. Ein

Ver f ahr en 1zu nnen vo 61 aus ei ner tra end n subt rra',nen ‘ o
Formati on, emer qn? rgleﬁ‘és'l5 gg?[“ Q“h d m? w:szrr‘lth:r:r;:sls(:?ne
Pol ysaCCharl n urér §e mlt elne

vo U 21 worm die D~
d “k“fonsa“r%ﬂé nel a%n ﬁ% E %éak int 4] &ﬁfi‘
2:1, worin d'n&. al rhb%?ﬁ&(@lﬁo@eré h@ﬁ dr ﬁ‘ér @A&%&G& b t
sind, und di gind shﬂ?&%ﬁ@élea% &‘en$bd? eh Gla n% HPJeF&?dn.edﬁH SQ’nrtneI sSefdtangied '
a ucoseresten I'n el ner al pha-| -Konfiguration verknlpft, in elne

QO quel | g, 18MER VEISHEN2UAS ASESIRN Q%e%ﬁroﬂa@s&mulﬁeﬁhﬁl Mukrbbkga\h%ﬁﬂé asHRiturignd
Sanmel n des warbmdndk ent dol Fanigieit, elntPdysBechRidpaNeR RerZustBlidrc bithaRbridaim Wdstrfiichen

m kr obi ol ogi &eiEGlukdedsierbdta) mitaine@sD-Mubdse:on-gammossveraiigie rvorCahdgstaing2: Xawdrih @omoas
mt der Fghi gluessbreste ineifénbetsil@iKanfiguehtiar werkaliptiising zund tielO-Mannoseretth aihd enaligenmai-
wesent | i chen néremihgte@ierdodencBlanosarestss tircsiner hipieHh8kKobfigltatimosdknlpft, durch Mutagenisieren

D Itn/no@ever lori Xanthemangsin bakpeiitbr Wigiseund Selpidieriom detiMutaiten @if Yerustder Edhigkéit) Xerithaer
bet\a/( 1, 4] - KGummipherzystplign, updpden Sejektioran auf die [ghigkdit, EolpiGugesadiiuspssddannasp)idrziisiel-

al | genei - neMmi t al terni erenden G ucoseresten in einer

.al pha-11, 33- Kon ur at | on verkn~pft, durch Mitagenisieren

‘Xant honona® g8 ¥ %’ Apgrrech 1l§nﬁ°"3é1°émkf°€'igé'f?"ﬂ’é F"\%Eﬂ“a'f?f‘@ﬂ '%GF“"VMPP@%‘Pseder
Fahi gkef®t, x8f¢ a'"J""z"“g""‘d"" M'krﬁfﬂ?ﬂsmﬂﬁr zustel | en, undl oder Sel ekti eren auf
di e Fahig g her zust

Ver f ahr enk"'ﬁag| "ax'(e" " smuc WOr i n i Ng?\/lnﬁ'ﬁrg%)?angﬁ‘f’ss nﬁr?!‘"érro ?1r§7 s('a" i \7\“/(')" E‘aé n‘ T?%'t
durch Mt agenese e nes Xant han- er zeugenden M kroor gani smus. 20. Das

Verfahr gn gaghs %%ﬂfel-}(}@chlﬁnsp)ﬁﬂﬁ's”w%r ga! Mﬁirwgaga@mssa@.mﬂeé ?MsJSEQQ{t%P AYEHS

mt der ATCCHmlngHugé heeBganr . 53195 ist. ahren nach
Anspruh 19, worin der M kroorgani snmus der M kroorganlsnus mt der ATCC

Hi nt er | egun@entiicationsl 96 | st. Revendl catl ons Revendl catlons pour les Etats
cont r act arfeversdidatony gour I8 EtatétbntidbtantsSulvants : BE, CH,DE,|FH, GBILIT, LBEUNL, $E
Pol ynbr & pol ysacchari di que sol ubl e dans Pteau, ne contenant pratiquenent
pas de gr oupesiyraire gelysicchatdiquai sgluble daysal'dau,unre copfepont prailjuginerd qie de [Yronpes adds
d' environ 2: gluciranisiug raganp ers rappay Riglowee G6P-snatnokd denvieon L efsiogpupast D-gincobe-¢étant ids, 41
et | es gr oupes cafigrmatiom bésa-tit4h et led groupes Banammoné Blens liégl del mahidre gfndeatenén epnfigurationn

. al phaalpha- 3.3 en altgmasgeeaMeccosaraupes @ucosy oupes gl ucose. 2. Pol ynbre
poI Mc@harl dique salon la revendication 1, |es groupes nmannose dtant
acet yl 6s o | SolBYPp piyRcahersique selgn a W@*"‘BBW%%Q'@W&? PEINBIRStaabicaiyiés 3 ta position
revendi catloﬁol, | es groupes mannose n' 6t ant pas achtyl ~s Ala 45
position 6; n c
pol ysacgnah i Bpkes BFeRrGite SGER TRt l B hultn ndrPRfhll Seoontey b
des quantlteg superl eures A environ 0,001 %en poids. so 5. Conposition
sel on | a revepdihabi WindtenahtCad® PbatMBN 1§ JdMYS Sk achaAiie sdlin?fine RfugiSsBle 8&) ON

des quant it eayendications 1 & 3, selon des quantités supérieures & environ 0,001 % en poids.

s6 5. Composition selon la revendication 4, le polymére polysaccharidique étant présent selon des quantités
supérieures 4 environ 1 % en poids.

6. Procédé de préparation du polymére polysaccharidique selon la revendication 1, dans lequel :
on inocule un milisu de culture approprié avec un micro-organisme du genre Xanthomonas qui ne
65 peut incorporer I'acide glucuronique dans le polymére polysaccharidique, et
on incube le milieu de culture inoculé & une température et avec des teneurs en oxygéne dissous
appropriées, de fagon & produire un polymére polysaccharidique ayant un rapport D-glucose : D-

mannose d'environ 2:1. -
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superieures a environ 1 %en poids. 6. Procede de preparation du polynbre
pol ysacchari di que solon |a revengp(aaéﬁ%8§1 dans | equel: on inocule un
mlieu de culture approprie avec un m cro-organisme du genre Xanthononas
qui ne 55 peut incorporer |'acide glucuronique dans |e polynbre

pol ysaccahaPtotddd selon 1atrevedididatione) Gank @qis! lel polyméhe poiysacthadididua estuéctpdis tinmilieu de

t enper at ur euliete, gay pécipitationtcanuiatigation oxygbne di ssous approprides, de fagon a
produi re un pol ynbre pol ysacchari di que ayant un rapport D-glucose D
mannose &' Brepddéosplon: g reveagication 6, dans lequel le micro-orgarfigmel hpphrtient Y |'esplice Xamthe| UL
EP02t% 288menas cappestiBde sel on | a revendi cation 6, dans |oquel |e polynbre
pol ysacchari di gue est rdcup'r4 du mlieu de culture, par precipitation ou
ul trafil%r gg’ _sejgn 'W%E’E‘tfam“s%ldﬁ‘ﬁ Ipayel, \SV'B'H’GPE?&'P'?%*’% un JaifRst de SEG@_E’EIEL‘S

ni cro- or ga f@ﬁ%“’&ﬁﬁ‘é‘?ﬂ"?@ﬁf?’*’? i espbce Xant ho- nonas carrpestrl s. 9. Proc6d6

| | t 6 tant d
Sant nBmoRElone Soh ?&&jﬁ% Eotel B, M eroPert o o epl o6 gt o
Ue

d
r evendi catlonle'ge"(?%{nesu f‘e m Ccr o- or ganl sne est un mutant de

Xant homogag, s8|b Btre\gﬁhl gjfﬁedmpeq% WY fHGne dofres EcP AT éa?sg
revendi cat pQist RSdshiGEht &1 tranSiéreGV da R&:%%ﬁa@%arﬁ&% 1484 sgyrer o ATCC
53195,5QUI est un nmut ant d6ficient en tramsterase+Vvde Xant hononas

canpest r2s piieds $3tod 48 Jevarttidation1fe, bighs IB§UEC RARicRVgAMsrhe corRYRAE iaG Huing8 sAhiec dans
| equel | e 53196,30¢a06 inSHiRant O¥ficIOR A REldAUDMIRFoRighs] ddKnihdMdnas Lantpaitid NRRLNB-

nmut ant d~f h4s9esadL. en aci de UDP- gl ucuroni que de Xanthonponas campestris NRRL
B- 1459 S4-L. 20 1& Culture m crobiol ogi quenent pure d' un m cro-organi sne
du, genr e3XGuitureomionbisipgiqupmanit pue diapeiob-danisneldy genre Xanthqamopah. ayast la cagacitéydebr e
polysacchapiodiirgue palymére ipolyseasharidiqua tne crartenantt praligesmvat pps dia Gepescicide glybwronir oni -
quo, ayant 94fn ayabporaprat Gralusesve: Dimanneam g'savirdn @y jes arpupes] D-gluease @teplfitssen:

D- gl ucose 6Rfigwatipp Béla-fyfl. 2 iesi Qjenpes Pwnennses 4tapt jliés]de raanidyegéngialg Apcasniiguetionn os e
6t ant | i dsaPhdl ﬁﬁﬂlaﬁ?'@“%ﬁﬁ?ﬁfﬂm‘éﬂﬁsﬂ'ﬁ??ﬁ? guration al pha-(1,3] en alternance
avec ‘Fsos grou ucose 25 ure mcro iolo CL errent pure selon | a
Fevendi ot Cieiimihde o oo o Erg BatklE B Bl gisions oo

nut agenbs e YUY RTEIE 5P HF‘é"FPe”%"PB%BP ’3?5 Rane. 16. Culture

m cr obi qQl.0 e I Y

Cor 1 agpondauB mﬁgﬁg‘,ﬁfmﬁﬁ e b 8 SEBRGRI 08 ol b bhlidle TS RRR TR,

m cr obi ol ogl querrent pure so on a revendication 14, du m cro-organi sne

cor r es pogdaniureiicrbuigiEiGuerhef BRI betdn! 18 TBUBhdicAdnC1 D 3l %cro—&?arﬂs?ne é%h%%ﬁm au

d' accr oi SSRIHREA a'bifedistroridnt ATGE §330¢]’' UN mi | 1 eu aqueux, selon Iequel on dissout
| e pol ynbre pol ysaccharidique de |a revendication 1 dans un mlieu aqueux
Sol onssUNEe. PERESYE Nd'dcabismefmOdtNRI isabdite .d'uh Emiliddr RLewtdsditn 164leLsT Bisdou0R psdgmpRt r ol e
A partir dpalysecch@idiqad deola revandication didaes up Giille ladueer Sjon fiGd @NcdnBdfioesoubditabilé)] eCt e
dans un puits afln de deplacer le pdtrole piege A partir de |la roche

por euse,18uRwrckis | datrécupération tde rpéingle & rpaptio demed foemation swiwoaite pétdlifére.cseivo lequelmor t ant
pr at i queneiniectp adansden guile Lafie slo Aiépiaher 9l pétrole pidipé Acpadir dayia rache) poreusppune tsolution

D- g\‘d@ose confgnant i peiwndte ahippackardigueine comporigntpralausmBnt pas decgieupes aeise glupweni-en
conf i gur at f¥sn 2yt 4 Deglucpses: Bmstneess denviram Ads les Sroyps Pplyeose @Biniiesi aor e
gdneral e, EfiQuEaten %&? 141 8h'es, ofpHepS| Drmannose, ftart figs, 4sy é’&\@ﬁe'?'%se"d’l%‘l?ﬂ’é‘é"“

gl ucose, efPBHPLPOFTIAAC ?é{%'@ ’8‘?"83 BPe obon reuPdR P RtgIe diPlaths pour | Et at

contrac R{.dpar ation d' un polynere

‘pol ysﬁcﬁ:‘% Wd?fa %’bsp°8rﬁ%?‘°°a 'sglglﬂ'? ne contenant pratique- nment pas de

groupes qac E‘:g%dg | G leloqu@unf sgcgpap Ep{ o K ugJe %RSS Peﬁ.'aﬂﬁ- TAE ratique-

d' envi ron gy Réide §@lrbfllon 2:1, les
bdt a-[ 1, 4] grofde lﬁ@ucgéomsﬁé Fmﬁﬁh@ﬁ&oﬁ B3Rl Ies ﬁ)upes D-mannose étant liés, de

50 mamére générale, en configuration alpha-[1,3] en alternance avec les groupes glucose, selon leque! :
on inocule un milieu de culture approprié, avec un micro-organisme du genre Xanthomonas qui ne
peut pas incorporer de {'acide glucuronique dans le polymére polysaccharidique, et
on incube le milieu de culture inoculé & une température et avec des teneurs en oxygéne dissous
appropriées, pour produire un polymére polysaccharidique ayant un rapport D-glucose : D-mannose
55 d'environ 2:1.

2, Procédé selon la revendication 1, dans lequel les groupes mannose du polymére polysaccharidique

sont acétylés a la position 6-0.
ST
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SO mani bre gdndral e, en configuration alpha-[1,3] en alternance avec
| es groupes glucose, selon |equel: EPBM%&‘@ un mlieu de culture
approprid, avec un mcro-organi sno du genre Xant hononas qui ne pout pas

i ncorporer de |'acide glucuroni que dans |e pol ynbre pol ysacchari di que, et
on incube g epistdds BblolR révdhdidatich 1, BME Wabl s GREpds HiEpEELL pdlynRte RWeAcchbRGique ne
toneurs en o¥ngEasRcslyIce=H postiBWB-0Pr | ees, pour produire un polynbre

pol ysacchari di que ayant un rapport D-glucose : D nannose 55 d' environ
2:1.. 2. Praocecesds gbiom'una ghatavequeidea teverdicdtiond b A S, dang leglel leawiygeouplysacolmridiase
du pb¥ysmere psjlrépsm&mrﬁrdh qilieu deeiitura paftpydcipitation duulpdlyation.on 6-0. 16

{ Iilgg gglN 111 I" 111, EP 0 211 288 Bl 3. Proc6d6 saelon |la

r evendi cat® ofrogédé gelers'yng quﬂqonque Segyievnndieationscl b slensdeauplde fierarqsganisme appartient
pol ysacchari Brsire Xarthomongs Gameestiset y| es a | a p03|t|on 6 0. 4. Proc6d6 selon
| " une quelcon ue des revendications 1

ysactndr on v e, G vocosons o, Y e oM TP R Aft
B?ezlsgft at i oﬁ‘ug@édﬁagfﬂ-gﬂ-ﬂfrcgg%f'lg %Vmﬂpjggs&%asgéel on |'une guel conque?)des
revendi Cat') 09.5 céldé oh I'dr%nil g Ides ?vend%?tanoli %ag“d%ﬁrse le ?er Hc%g)égsaﬁisrjne g§pul?'ce
% t dﬁo

Xant hononas (':h Burdni gie que
ficient ni
revendi atlon 'c' ?‘1% mcrgo 6r gani snme: est un nutant de

Xant hormnaa? BRbdde Bidh Iaeﬂv&ld%&ig§ ¥l &Jner%gd ru@ﬁﬁcrd an.zme RbssBH8 20 SHumBro! de ddBat

quel conque dagce 63185 @l savdirluR Mbtaht o3 nirbinohdd carhskains RRBL BS4s0UN
nmut ant de Xaeﬁ_hormnas deficient en acide UDP-gI ucumrrr'qcre—‘IB“&‘Pr oc6d6

solon Ia revendication 6, dans |oquel |le m cro-organisme correspond au
num-r o she g6 pBdtsda sl Ta3rbGdndication XY @ns Iddel A nithd-orghfsing icodspandl du rmbiméib Gleadspst! V
de \X2@nt honDNATCC &8M96.54 kaveir MRIRiutaht dsA&éht B4 -atide DOP-Blucutininoe de Xaratiooandsacampestris

r evendi cat | ONRRL Bd489sS4loquel | e micro-organi sne correspond au numero de
dep8t j, ATCC 53196, a savoir un nutant do6ficient en acide

UDP- gl ucur"@n Ppossié de piéasration WM@mmwmnr@aﬂmLeqsﬁlhwy@re polyspgeharidiqye gqle de
pr epar atti on Bengrfeleqsaysodast ipyondieations loh Aneelatedep quaniités sunédeyrrs| & awviren 0,001 % en
pol ysacchar i BPi¢fugn &pcist losscomposants, AR fagRnaopyA gl des revendi cations 1 a 3,

sel on des uant es sup6r| eures A environ 0,001 % en ‘1?' g &%SSOCI ant

| es conpos' 'nf ?Ji% B% $] é&édg'l?l lequelyle PRiymere fRlYBeihaique opt RIESAN iSPgR %5,
10, dans | oqBEM LRIV RE? 2B SPERYS i dl que est présent sel on des

.quant It S 2 Bfilu l'eeH cfoBio S Werqtopmre d't(? r%@rogrgénqsﬁie eJn% Xa ;gnttcﬁ &}m ia c%w)zcué de

m crobi ol og g v.gg é}@H re o gnaﬁd] (g 20t fio 5m-l a
capacite de pfo %n{ n%éﬁﬁb@& @hvirdh auenegegr&.esgt 6/3@8dse étant liés en
prati quenent ;RS en GétQ-HQQSetQJs' p6d BUiARrdBd staftliBs, d@)ﬁ?dﬂi’ere%énéras)maféonﬂ uration

D- gl ucoge : memm@tg}n@,&/évg@@sgmapesb@&sgroupes D- gl ucose 6tant 116s en
configuration b6ta-(1,4], et |les groupes D nannose etant |ids, de manibre

gener al e, BNceRRS Mmitbbpiohigubmaht pure séldrpiaarelehdiciliore M2, adahs laGiNE & ﬁﬁbﬁﬁordﬁi%me est
groupes gl uceixenu pamutigéhdse idan Mictd-@EEni3me gioGutesede xapthiane. sel on | a

revendi cation 12, dans laquelle | e m cro-organi sme est obtenu par

mut Nips e14d Cultwrarimizrobiologiguemestnmire) salaiule trevendicktionx 18 i amiero-organistnd. cofedpbndast au

m cr obi ol ogi quredieds dépbrATCEFBRT. | a revendi cation 13, du micro-organi sme
correspondant au nunero de dep8t ATCC 53195. 16. Culture

m cr obi ol o4 éfH'E'fPeWF’OB\QP@‘q‘@EP@rPW"aSQ'@v'érfﬂﬂeﬂ‘h‘iaf'%‘nwl:‘!” igo-RIRTINeOTYEIRPAdIY au
'correspondanf‘“’%ﬁP i’ﬂﬁ?@?’o“ && 5alﬂ§8t ATCC 53198. 45 16. Pr ocede d accroi ssement
de | a vf’scgs lieu eux t%‘%f’ oquel on_di sSou I

pol ysacchali Effg °'I°'§s°r"80t VS y Wsa‘\ﬂ?f’xmlqne'ﬂqug s°§'e hgﬁbﬂﬁé

concentr at i Oﬂ Sffﬂ%{ d{qg%ﬁe la revenc atuon 1, dans un milieu aqueux selon une co on soul

17. Procédé de récupération de pétrole & partir d'une formation souterraine pétrolifére, selon lequel on

50 injecte dans un puits afin de déplacer le pétrole piégé & partir de la roche poreuse, une solution

contenant un polymére polysaccharidique ne comportant pratiquement pas de groupes acide glucuroni-

que, ayant un rapport D-glucose : D-mannose d'environ 2:1, les groupes D-glucose étant liés en

configuration béta-[1,4], et les groupes D-mannose &tant liés, de maniére générale, en configuration
alpha-[1,3] en alternance avec les groupes glucose, et on récupdre le pétrole déplacé.

18. Procédé de préparation d'une culture microbiologiquement pure d'un micro-organisme du genre
Xanthomonas, ayant la capacité de produire un polymére polysaccharidique ne contenant pratiquement
pas de groupes acide glucuromque, ayant un rapport D-glucose : D-mannose d'environ 2:1, les groupes
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17. Procede de recuperation de petrole A partir d' une formation souterraine
petrolifere, solon lequel on so gpggdi1om@1dans un puits afin de depl acer

| e petrole pi6ge a partir de | a roche poreuse, une solution contenant un

pol ynbre pol ysacchari di que ne conportant pratiquenent pas de groupes acide
gl ucur oni - Deglegseadtantiédian caftigwation Bégi14108Eles giduptR IMINEMOSD' AW ilié) e Anahisrd €S

gr oupes D- géndcalss en dbrdigération sipbs{ 13D ef ialtpmaade avac st groupds dilicoses tpat metagiindeepdes

D- mannose &ardhwmohassde fagon reammiub ee sgjcet-séladtion denmutand ewgégaat 2 Gnpestb dh @arfatiiédde en

al t ernance pegdestion desgapmesgeantyinecstiorepar géleation eu-égarsiy la chpaciffeder oductive gb aole. 5S
18. "‘PRocedplugesergiucprgmaniase). d' une cul ture mi crobi ol ogi quonent pure d' un

m cro—organi sme du ?enre Xant hononas, a%ant | a capacit6 de produire un

pol ymer ePpbrogéds selen 14 grendisatinn. 18 lapsiagust legpiciopganiimertst plenupar FHisefsRse e de
gl ucur oni qﬂ@%ﬁﬁ?eﬁwdﬁ‘éﬁﬂbﬁﬁnﬁ'& ucose: D-nmannose d'environ 2:1, les

T e =17 ~ e |
4T T 2 Py s D Y AT et 3 TSP P

i
b~ta-11,4], € uTmé’"sé'rogrou es nmannose 6tant |ids, de mani bre generale, en

confi gurgt i I ; y . es. dl .

mut agkn b@é Eﬁgﬁ?&ﬁg@dﬁﬁ%ﬁ%ﬁ%@g@%ﬁﬁ rllﬂéﬁ'(gnolr 0 ?’gg gétll Iilas@'lmg'é) tH%% @%ﬁ%g@% Tant s
eu dggrd A la perte de capacite de production de gonme de xanthane et/ou
par s~lection eu 6gard a | a capacit4 de production de poly- --5

(gl ucose-gl ucose-mannose). 19. Proc"d4 selon |la revendication 18, dans

| equel | e mcro-organi sne est obtenu par mnutagen&se d'un m cro-organi snme
product eur de xanthane. 10 20. Procbde selon | a revendication 19, dans

| equeds | e m cro-organi snme est |l e mcro-organi sne correspon- dant au nunt~ro
de\dkp8t ATCC 53195. 21. Procdd6 salon |la revendication 19, dans |equel le
m cro-organi sne est | e mcro-organi sme correspon- dant au num-ro de d6p8t
ATCC 53196. 15 20 25 30 35 45 50 55 :
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