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specifically incorporated hersin by reference. It has been found that a modlfled version of this method may

be employed to analyze the Gum™ isolates described herein. For this novel method, the in vitro cell-free

system is prepared generally by lysing cells of a microorganism, preferably Xanthomonas campestns in

the presence of a suitable buffer, preferably with EDTA, and obtaining the appropriate biosynthetic enzymes

so which are able to subsequently process exogenously added substrates. Alternate means of lysis may be

used, including but not limited to sonication, detergent treatment, enzyme treatment and combinations
thereof.

Generally, to determine the defective step in the biosynthetic pathway of a Gum™ mutant, a lysate of

this microorganism was incubated with the appropriate substrates, which may include UDP-glucose, GDP-

55 mannose, UDP-glucuronic acid, acetyl-CoA, and phosphoenolpyruvate. The choice of substrates is depen-

dent on the steps which are desired to be analyzed. The biosynthetic process may, in one embodiment, be

monitored by the incorporation of radiolabeled substrates into the polymeric units. Other methods that are

known to those of ordinary skill in the art also may be used to allow identification of the biosynthetic
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limited to r.ﬁN rlwgtes &9 Hg rg Tns- th the Hgsnr% |olabeled sugar
conbi nat i onél:::?u °':€§ 20 s¥m2 r P%'l“ a“d
bi osynt heti ¢ fi\l trlf Q-EU' @ Sa 0 t%gl W|th E 006

i ncubat ed vmﬂra ioh qheag}a g,escu Bihdd? &ﬁ % (1082 xan han('%lljl:: |
CDP- ss MannQsfesizdopsl Heapnt%féh ith i ?1 |(o Eﬁ}l

The choi ce %cfﬁhﬁaﬁtlﬁ%ﬁﬁ ah® répfitaedd ot m&b @tétrm e% I I'-ﬁa?j

be anal yzed.inchlp6ratel Gritey RHoh§linl Fraddbrd %8s SetéRhed lia RRGd % i ﬁn:émnter d WH

by the i ncorparesséd ©Rbiah incagbratlonMabmd obpiédioledt €s i Nnto the polyneric uni ts

Qt her netdaods tdallow ahdlysisrsd\e lipia dahieSimkedf inintbdias, YtheSkashéd pelletiva® eRfabtod hwic@ WIRY
be used to ahibofam:cstitandiivatart (1:2:0.3DThd fipid-lInkeaisyiosyrinatic MitefnediateERefd cdmRrisHd tRlires

I nt er medi at efigosacoheyidastbiyanildacid hpdiolysisaibld §r 30p D 20 mie) dnd dikaliné pidspraass atehOPethe
t 0 separ at e alkpige pPhosphitase.i OyMM MgCh| angd9awid lglycinel buffemphe 8.8t BZriCewvemighte IThe samples
hydr ol ysi s fWesriackexiragiqs with chierofosm:methanple(@:d) and céniriteged.ihe ahusyesr pheservespdnmyed and
raphy (TL®) f%ﬂqepdhn YRiEmedn vaspypdercapalysiscyitiin-layer ereroalegrapihy (HPLC) . The
cell-free b| os 1B¥eE jcaromptogranhy as aeied b 9n Flioh @ek @al‘?é 280 tumepreiesmed drsed) , with
sequenti al dioxapg; °' j(85:58:20) ising fes,dovejopmeniis. Gompounds sadisfabeled wilttgaghen-14 were
specific sué’gtPCt?l Ry %’@f?dﬂ’g'?phyﬁésob CRiRg B‘Iﬁiﬁ‘fjx@f“ah%f"g‘d’é'@lsﬂ‘@'d development. The sugar
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i ncorporation of |abeled substrate is mniml and does not interfere with

the detection of the xanthan- speci Fb(héi% §ERdi ‘ates or xanthan pol ymer in
the gumfraction. The invol venment of | pi carrr ers, specifically C55

| soprenoi d pyrophosphate, has been shown in several polysaccharide

bi'osynt het i ganpatiswéry Visuahigbdi withCedilihe Hiphehyigmind(aE/ aniid@ tandfi.8% diphenylamine in acidified
pyr ophosphodcytond bbtdirad flompSighnaC Aliemical Co.J0 The mobiliy bihthe) xdnthas piosyinthsticSintraedibles was
denonst r at esbmpared othé mobitityl of Sugarssfandands. Kaxrvadinetrioi apdysist di double-labeted oligopaschaddes s,
at | east upsilica gélmet yaated avitl intsifaning erayshwascscispasinelfited iaud cauntpe witte BusigetrSalyb dquequs
t he or gami cCasiptingfoektdil (BRY incpleste vidis in lacBockman LBi7600 scinfilating. countar wifizing thecytequench

descri bed h@r’@?ﬂ@athGrTheeQ%WB?% dsfa Werie eropaseRdalp ©blgin JiRr elrselute jamopniss of fé#hipbeled and
di scover ed E'ffilebelesiprinials fp alipy F'e'ar,retr?a P’r thwgarsrm 259MPoUNgs, ’F’?‘%edl sat es
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h ﬂhqulpco plp Fcu f and
i:g: h:ﬂ Y n%z EFQIS 8%’9 ﬁn § :ig)§§ [é%r (-} tﬁ? H\a‘ rgtlo anjcmannose.

-mannose and U

gg;lt bﬁglda[). ' &‘;}f iﬁétn o%rﬁans%sé:r ; % mm tr o §te deiheadl. °§é‘§r";ﬁd;°"’ v
genot ypes 0 j& a{Hosp?iB nﬁ aleOb $t|’nd3§ fl ;9 ansg, ﬁpﬂgyt@g eooed

strain tmtmé‘iﬁdé 11881) GRA P&$ beBthhﬁhtJrﬁ FH 3—@ ('b&? Hofh 6f'v$hfc9 alreﬁsp%é\fcﬂuyt 0
have a def a‘g&rﬂoﬁteumgreggpeefgrgroe Transf er ase . the |lysate:
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pat hway ar econidrnoBbynthddiasspolysdteharidenini viviof sould syiidéize Gatithah [uiviiiiv Gitrb Whén the Sublstratexf
t h&” absercewad povidedoll bhtbese eqprintsahdd swiatdnalsibsedions/Ain ONASBlinBéd G gumuitiestdrSThese
whi ch can nmitantgware Bsteg for the piesence ofiteensugdr auciackidesand foendde ke gefenlivede garipaessteps of
f ound. Thesthe Gipgynthesas efsugar pyclsolitlescussed nore fully in United States Patent
Appl i cati on Sdéhd pptanip witlg blocks o thef gure bipgynthetict pativay wereifeund do e of sevprglclypss. T
t he Synt hesRossitle b'sengarca'mﬁler%ﬁ #ndsoupgbseryaticat. gripraseird. ereandee IFigd g wherp ithedpap
Mar ch™ 2425 1regitions gf somgmuiatiens confefting, {hese Hﬁ%ﬁ@ﬂp"éwe? #88%Re gum cl uster.

Specific prEcegureE f(br theBe ‘%Yl | -free studies are described herein. The
Gum deriv M (yeast-nmalt nmedi um suppl enent ed vm th 2%
(W'v) gl ucose@% rr,é%% R¥vel S &rat.o j) ¢ b éPm me%? %Ws&r&&\ gl
AQLY CUT't 4 €%y 187 %Eg% bble af% ﬁa P?@gr

ref erence. ; ion. h,s
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cel s were fasfmh-gsbe aopﬁmhaéewaeémce& BB B ibe\Mubdd nécRofitied faleDrdsbrlt rorZ;

PH 8. 2. \MstHdoiedtips MGTHR the FesP&tRshsiofisd | bi&ladGihich WA Inotdliow cirargid & tieiEM
EDTA andsswedafief wiEghwode ANdathtivoly! i Could ré®uk o atdefEIaR albtiegénb Mat Mfluehdds GRlikitialion
R C., et aloftHehicsyntmes diletly trchdiredtly Bifeatryans exbieysioddf Bansiiitze 1. ( 1974) )
specifically i ncorporated herein by reference. This procedure ruptured the
cells, as viaanstewselbnced by the 35 increased viscosity of the suspensions
and the conplete loss of cell viability (one in [err] survivors) after this
treat ment. Théwe mutentdyseles weawing \assignificanfieqcumyiation efglicasesdni the tinid; canier weiorabperved.
Prot ei n conteralucese; wsp nlarelymerized 1o efliphioge @p the lipd CampThese ky §BI’°@ waffpcted by the
Labor at or i d¥osengecq fFRfymannage; and, YRPaglucyiepic \Rgid- ?‘%Lﬁﬁ’&"al’ﬂe"o@a &ay foypd dnafhe gum
protein peragyon 'fh'ﬁ%??ﬁtt'%thmﬂg”aggﬁ' haege fonTresfeAse . couso, R O, and
Dankert M1A supra, an al i quot of freeze-thawed |ysate 40 (equi valent to
300to401%"—§?38£e|n) DNAase | (10 ug/m) and rvgcrz(s wer e

pr ei ncubat ed gi rLﬁ&ﬁJt cf zQi éié/\ﬁ%&/cerr}rgg‘% g iegﬁﬂﬁlmlx\ég jfr s7aQ r;Mwed that, in
|th

Tris-HG, 1§65, th g s@-‘E
( UDP- gl UCOS& aft garnﬁcBQ&ﬁgg the"‘éhrar mB Twi ihg sgrﬁé' high 'Ieﬁelaﬁdt &C%gnce

added ang I.ﬁ&rbbaﬁ&dofaénh&rem.hoseﬁé a%ﬁixio% Tnb rﬂ%ﬁv frdchiéh 5HR3REd RN Ro @{}rﬁer’rﬁtmﬁ
by the addikdimBsepvas=ihtfiedifad 4Mdliredd16ugers Mo Qe MEUNR fRBIBh WefolBiBifzed 1) ErLE @hd Bbse
wer e washednitais WérsneRowni tb Byritekike Esllobldze abry Aiiciem] Ml Glidblosd BRugulEbAHR the organic
fractions, ftabions Wise presdnad o GDPHEantu3e Tbir IUBP-gluarbiisite Hid Xion taliéun thel Aur@itioha$ the
added, and delinbiosa tiehapiiobjpisel gid pn4dppess ite bl proaissaddurthee Tios Hats indickta tratlthedet rhutants
et hanol (&0%aveliefext ®3e. Transterapa Mci pi t at ed pol yner was re- suspended in water
and reprecipitated two nore tines to renove uni ncorporated | abel.

Radi oactivity incorporated into the gumfraction was determned in a liquid
scintillation counter, and the data were processed to obtain incorporation
in ternms of piconoles. 50 To all ow analysis of the lipid carrier |inked
i nternedi ates, the washed pellet was extfpacted twice with chloroform

nmet hanol :water (1:2:0.3). The lipid-linked biosynthetic internedi ates were
converted to the free oligosaccharides by mld acid hydrolysis (pH 2,

[err], 20 m n) and al kal i ne phosphat ase treatnent (bovine al kaline

phosphat ase, 50 niM I\/gCI 2 and 10 mvr gI yci ne buffer pH 9 8 at [err]
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detect ed by autoradi ography at [err] usi ng Kodak X-Omat AR filmw th
standard devel opnent. The sugar 9 EBR #6326 Bi44 Bl standards were
visualized with aniline diphenylamne (1.8% aniline and 1.8% di phenyl am ne
in acidified acetone obtained from Signa Chenical Co.). The nobility of the
xant han bi oslensfesse V j nt er medi at es was conpared to the nobility of sugar
standards. For radr onetric anal |s of doubl e- Iabel ed ol i osaccharr des,

silica gel nlot ? S Auian Iy ﬁ('r‘ 1?18?) gﬁfp@ﬁ'ulagquof the
count ed wi_t h"PiS] n t" b % L\% n of Ir il Lin the
vials in g ;? lsr Io ed?rlgr rg?mt% lﬁ.ggﬁf O{ﬁ.1 n%%‘%ﬁ
R ) i R

{9°05"of t he

sugars in thﬁa,ggpgpunds to be conmputed. The Gum strains anal yzed in vitro
were assayged ITn several ways: (1) radiol abel ed UDP-gl ucose alone to assess
the chargi ng ofuiaitesteiné bi Bifs thgePiddidVdckdinulbte {6 HtrambricCAlibdsBRthARIE on (1) lipidéaARE Likd

UDP- gl ucur onprésuiébifipradude a0aiRu Bbipsabohstide nitdamb @ tdrifal Glakues shadpprlvddP- nannose
to determine the nolar ratio of glucose and nmannose, and (3) unl abel ed

UDP- gl ucose Rahettselbl e radi ol abel ed GDP- mannose and UDP- gl ucuroni ¢ aci d to

conpare the nolar ratio of mannose and glucuronic acid in the internediates
and the gum f r Mukntehaindwithardetecive Solymeresh rody ageimeistesthe lipidlinkddyeatemeric koilding blocks
pyruvyl at i orengise gnablede Ralyinerige therilihis phériotype yastnot ohservadpd defoctive gadp for thedolynierase
acetyl - CoA Y [erdisighd diferehiephereieal phenotype. rruethatigo charging, o aclethal| phenabipe didhve:
B{ophys. Resoroansimepesifically; Bolymerang mulants michbehey adrapsfpresediphenotyed-. | Bi ochem

Intem 6:%23-333 (13%3% both of which are specifically |ncorporat ed herein
by reference® fell into two mgj or phenotypes 01e gr oup was
defective i n gl|.|m é&er}gcrt]sevsver und mid{r r*rans rl’oY ﬁ r ‘?
gr uga
nut ati onal tB %F tcfrl Sbr tn n %’;« o on ur a ita fgum
they coul g 554,,5 99 n% ﬁaa "?
tﬁJ th %EW
i

gumin vrtrcgo

mut at i onal 'rﬂ@aﬁ"rrﬁtioﬁ) Gﬁglbd&s%éﬁ Eﬂchd?ha h 4y %&dtéjﬂ ﬁ o da go?rﬁr r% %sults

vere tested frg rﬁm.oméﬂﬁ.maaqqe%tara?eeor%%s IBdéClogRbtvaNgS and found to be
defective in various steps of the biosyntheses of sugar nucl eotides. The

rut/ant s wot rExahgie Bs in the gum bi osynthetic pathway were found to be of
several types. The possi bl e bi ochem cal phenotypes and our observations are
present ed her eExmgleidris fe grepafatiom efradibtalycof mateh gehbmip &S ceimipestiis DNA i GMBdaTLO5at | ONS
conferring theBastajephegeciainbda 196 isod sybetitution elogifigovactor dansinsfod g Karnl et ahdh Riak MNatin
Def ect's ManyAcaditSant)-SiA TE 156 22-597@ (168D). poenificilly dnspiporatad hevein by refeseics | Thd ehiromasorhdief
or gani ¢ f#adbi? @hage\gortains;a kb |corsigl regiom delimitgd by twyl Bamitl sitdseThiggcanhial BarHY, fragmgetr
det ect ed abdb%e"l!?&@'l{g‘f*f&ﬁ’rfﬂas e frreﬁey riegentypartaing ngl gepalis funetioa pasessany far Rkagg grewth
fraction. TH"S °§'HQP? be, (PAoYack dd?p pd vigsiareign PNAe e e RERssf iag vagtopgontpincall of the
and/ or HPLC. °ssle}'f%ar' f“E‘E'Q 'a'ﬂ i F°é'°'e§'!€g’%ﬂ‘é{?‘|°6n‘§abfeo?haﬂ%ﬁ’3§“c Fré'i?d’r' ged by

ight arms of the véctor DNA.

The | evel f' 'B?{“ "‘P
non- xant haﬁ '°" f év'g'gérﬁb'weaﬁqearfﬂc'?wgesg thg gpnome
?s% é all for p ogph
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nuct eot | des &7 plegni %r %‘r o o rr%grrarr g

of 36
carrier W t hppgeUs o gfﬂwtd?lrr%t'"sifﬁﬁsybut khnéﬁ%ﬂi ﬁ%ﬁ aﬁnsftﬂ’a QJ.J?BF bdc@rlop
anot her ggnepat Sidde pL didISERBE of 1A "stitel~irairhdnE) tHe exﬁr@s%ropbﬂﬁé’ P@hdndrypdlis 'h&% rc\gd
or i ndirect Ipy tfdrieRdtion 6F the "&tufit P béwesh 3 I16H and F@ﬁﬁrfnﬁroafﬁSvéctor Transferase

Two nut ant | yswedcs DNAOWdstbdawithi BabhHIi i§ aifdtech @it Gtomic DRA Qrepailed! G Sdigeeiibnt m any
| i pi d carri eestittsncenajpsscthat @eherales stighyrondethinae ddMpatibe| witithe caiRBivé 6nds of BaiHI Rse
on the |ipi dgtiaBell end SHILE Elekyaga bbgonomic DNANaS $@8A @Canhyfettine teahiie Heregemdrating a
GDP- manno®e nearly iaifemg bepulatianéfchigic imdleculdo weigtli ONAebmehtsThécauseathe wacagrfition rste ifor
t he gum f r aclepage byTthissnziefecaseurs en anhavergdet of oucelim every 258 dpgéable fhage pertitles Eantalning
|| . 45 Tran$hdnsersef forpipn DNA willgiproees $ri cplrgmrpygne thy$, beabledegrow fon €8 lysogens but not
bi osynt het i @"f®ACEYHS i xes from sone sates showed that, in the presence
of [err] the off n‘P'ec"Far arephtdﬁfeeﬂath *s°° genpmio INArwas [iselated from| 2 (rers ot S-h rif- 1

presence Bf “SM¢ °d ﬁ"ﬂé‘@‘"ataﬁé"’i"ﬂ%ﬁd P °Uﬁ"! H-’" Yﬁ:é‘é 73819:629,
the same hi Hecl'f I'"° #5’8 eré Rl PhSevasy
gl ucur onat e o o d't' i 7’? f ﬁﬁrlﬁft °5I°f i"ﬁ’lemﬁ W3R &y
was synt hesrpz ree sugar Sy r%"r’r’r é'°“8r r°"f afin'e logticn Sy, fia freaments

by TLC and these rrut ants were shown to synt hesr ze cel | obi ose very
efficiently. The cell obi ose accunmul ated il the organic



fraction. The presence of CGDP-mannose or UDP-glucuronate did not affect the
accunul ati on of the cell obiose; theEreBieopast did not appear to be
processed further. These data indicate that these nmutants 55 have a defect
in the Transferase I11. 10 EP0326544B1 Transferase |1V Sonme nut ant
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pent aner i C b} vbdréhcé) nfdtiehodt KMBOEIgahe a teipd! 11 & 109 whild ins&ioh amndmmasimgase meeRe6 Y pe
was not obaer anad.2 A10beteepdctively. TraerfonrKM3B2 isROMmyastre 28 the @yl viabis hdgel Thediter on
di fferent KROGhemeasale opthe narhbyep of phages witlast amdnsett at X icaropestris DHA,| véhllénthb tilehaA59 pe
to the or gédicaes th&paahef bicrblages coftghingay insed ofrlt campestrisi NAL Thshrelativaly Targemsimberant e
| phenot yp@,'lale Ohage dhal finaat contain Meinsdrid X FmpestrisiBiAe wasssupising Sitngregubiiadigastion-of
st ra| ns. eyvecier iy with Bambisand el ehevld Have prewanted thafermation ob & pignifican gurobet pidambgp

ylture br d? Refticley thyeugh Xe"ga“P@) eventy- Kishewdodlsa be pgied 'f'?Btu"F'e tal I'HI‘QQ!) of viable phage
Pr eC| i 28t ererg\mﬁ foy sHding, the Sitors an, ﬂ%& QPRO ifgepromatel @’d f%{‘f fowpr Haryihg, It% jvieblg),,

HPLC. The. P98 detamined frem dpiecion o §fH cioncy
produce >e<a Pﬂi‘ﬁe \ﬂ Y'@Bﬂtgjq P %'@E& g%gh %ﬁ?ﬁ%_&gm
\émcé[]atzez 1 Hreate‘gloﬂ meé? S O %ﬁ % Tg RQ@I {6 (Bﬁ’tg

n 3! h
he. ket 47 a5Ge bnfﬁg;d Rfsaﬁt %éBEFeE gr ; ﬁx@%a % Eaa EA £ o
prepar at i ol pier la ted o‘ﬂed‘ﬂ

pop Rt S A K e
Bact er i ophagtel 5 625, Grow R Bibd Bl ln&rbnq{mﬁ bRY038Y 61 fon KRB uE Kt ok Gaby/
Karn et al Thishth rp%emtma&f phagQ(‘g?dngSﬁ‘alKMdob Shat'carrf &h i & bdockth® BNA is 62%. This
spekci f i cal |vé|ud 18 G0 hda ragisBiflort Mt the priictel vl BICaB% (fitzex €091 BND T8 EndTihdicafes tial1ihg
phage cont atties nainbbdoflvlable phdgs adntdirirgiisert OBA istexieed by two BanH sites. This
central BanHl Adbitierghprodf tifa Xr esimpastiiscsDNA Bddetieoe duccessially didned ‘wad oftéiead"byf iscletjmgeths ) -
cont ai ns NnONgqmsbntdn $ixiindépendest cnpeethatagrew 6roKM3IA agek Q8HCWt tot an RO aThet sive f Beeh
renmoved andsoketet|phagedchwirobpnieowasi fgundDidlbe slibhtly taraten thap tuef sitehof the dambda 3649t cvaa
al | of tshe mosamenindighting dhab thednsier rprasend rins edeh clonpgy ishlergerr thanl the ¢ ikb (istuffer fragment. A
mat ur at i on Banildigest ¢ eddNAstam pach ebthe iselaigy soweciatispch hageuniaye eestirian Prtagbm t
havi ng a swaedifgrentfrar the Bamb! rpeyriction Ragesm oflaebdp 4089 and right arnms of the
vector DNA_ 40 Ligations of the left and right arnms to each other do not
yield vi abl—éa—'-@%e partlcl es because the genone size is too small for

pr oper Cka |s am tIe dgs r%gs the sc nin: opt%e |lt§’£ ]:nf)?r am esnagﬂﬁpt mP(;e on sqbtgs a m
carries th '\),ogl fi g g—g%nﬁﬁ nder “4Re A oﬁo
i) égfﬂ 3%%‘1 SRl ERE TR

t he Ieftvva ﬁst gThe

rﬂ um r??
vector, ?etrac I e efic ﬁ Tﬂﬂgﬁé%"\béaﬂ u"sgC cl§r¥er @&Fﬁmnﬁﬁﬁdah&:leﬁﬁa eFth
grow on 4§t eéHidibing tﬁﬁb afd fhe cﬂtﬁlﬂ&%ﬂhl%l\fﬁpﬁonpwﬁtﬁﬁ TRNAGS S} Phes enrommbsding sBhu eh&s
al so | ocat ag fhk Ihb §n109Aseibredite pfovia&H WyBHidizalion ProBEdisE fol idbRtifp tvild-Hss XoRbmpastris DNA
phenot ype issquérebs adrie€ i thsliaritvdalgdfontid libRinf shditdfrodiite & PIEysicdl imidp bEjum: PAD vRBBonkhe
| eft and ri ghthronosginad DNAN@s\exRdcmt . any¥/arified foiNAhd p@eThedmutaitd) aldesdibed Sabove in
| i gat ed W Ekangie® Mhis DNAKvap digeated eslcdmpletionOwth résiatioV ehdionadisase Rt THisCdnzynie deg yore
t hat gerser abas withihiTokd "Thepids, oreathroprosomab Ryllafraginkret vll tdntainhtke Totdcatemest iptacksand f
BanH (e. gfuseddyithel X. cBupdstris shromdsand ANA Glaceaytagies indertige sittnThe didsied) PNEwvaBiiyated
an ef f ect i vePtlaighsiecplesmidiSFa@iQ@s fllowsg a 50 near|y random popul ation of

hi gh nol ecul d?'ge\ﬁl*ﬁ"g were DngRitgredy ping pigueiy) efcihe rRactiopscenyraatopd el jin @ typigal ligation
reaction, approximately 8 ug of plasmid and approximately 5 ug of chromosomal DNA were combined in a

55 total volume of 200 ul. Approximately 20 units of T4 DNA ligase (New England Biolabs) were added and
reactions were incubated at 12°C for approximately 16 hours. The extent of ligation was assayed by
agarose gel electrophoresis of an aliquot of the reaction prior to transformation.
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cl eavage by this enzyne occurs on an average of once in every 256 bp.

Vi abl e phage particles containing amp gsmygsad foreign DNA will express a
Spi - phenotype and, thus, be able to grow on P2 |ysogens but not on recA-

strains. Hi gh nolecul ar weight (greater than 100 kb) genom c DNA was

| sol at ed f r omLigationh petigctOferédsetl ta trahsfdrhIE. 63i LEESI2 spleptingderdesistamcedie sitaptdoydn [rarried
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seventy-six transformants were screened using the 4.5 kb Bgll| DNA | abel ed

with [err] b%T ;ﬁeexﬁ'mf?( df?cﬁh%sl Bff’?edi‘fe W?g ﬁ@plem?%g’t?f%'@e’@dhﬁt rdgﬁ'gmsérﬂﬁém S
f d ! ! %:Eﬂl’ﬁa
t“?;ﬁsfgfnnan ﬁi@% a"mw o'paa%Pe pliy fEfgsegaé g mef'ﬁeof@ug
ze ug gure
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15 fragfl In t g § en l?(eﬂglas id (s SF(IS reclplents and

putative re r . o % en &s by
El even of tEk s‘& %ﬂu@a& %s&?tH@ e che f s o stﬁ%
el even, eig o&ﬁfé&ée%e&d&ﬁa d &3R8 Gel bidettopfordsia Pigid Q:(n'u h:ﬂéhts é?ig

RLght Wagy PidnkeRslraleOmat 16kl @e FMRRID wdsScordiRbe tPb@Skb G slpmaﬁtﬁ iPhipRmehtSd
depi ct ed i NstfaingUh Qerdral, ZhlitanteXddid bdinplombite® b pRSIE DNAR I8t shiAfedtRd RRERINATNsoftio

i N Vi vo andsieNFor iekdiplel piadntid gki1y cothpidsen®d X025, REPBI 175, San® I685 5t Adt GdRIBletBAmEANe
DNA segnent steairxor€ dhe gurp b DNARR e by blagmidl pX1a0 bachdssigsifbaity DeFond@e indedtibrosieed
upon subcl osredl tiEoedmpnentad mutationg) HowENE) as asani i Bigura 82fhe dpibtivg Muthtip\VidB@74 ditmde
cl oned DA dghtjuettie rightrhendendpaire of clanad gum DNA carredtihpX1i Guitsomssivle treretbre, that/pXin®,
by using redwsipotrcany abiiact on pithe ggnetelimigaterbyathe dpletion fint $twin, X946 | e factothe falure to
subst i t ut i opPtEcomPlomartatio PHX974 bheX1d0 argeas thet thisdatheease.is DNA. In order to
study the phedduipting resimas ina dpilyg ot 8% spmplenesi¥974 This pissmid isel fily tg corppierpent
the nutati 05%7 Syt dher ¢loned segmestopipRek o § K. bet‘ﬂ‘ﬁﬁ%ﬁ'ﬁel of henXp7s tfl?g’éefué*rif e! 'B'V

r econbi n&ht %'a‘(ﬂ?}eéhﬁt 6‘3’?& ?"?’?‘@H(elgn a\Efﬂ"l?F?')tﬂ??é's Y. %UP??@“ °fn‘l]? 9&“@&"

been i nsert 5| i'h'oPARe
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pl asmi - DOT B Fratfd 'mﬁ‘ﬁéﬂét traﬁsémsq% foguencyand n o

be a
pl asm d pT)@a’égtwwaﬁfdé £ REuiy ﬁ'?b inafioh fQﬁHt pariéutar th%ﬁﬂgog\alcﬁﬁtﬁtloﬁsan@ th-gp azﬂlc;ar
insert in tg&sedDMAlsgrtht. 2 2. 3 kb X. canpestris Pstl fragment cloned in

pl asm d RSF10Mast onIﬁ cOfplerfoha6dn reFIS cand8 iritePprotedinlal skighbrvarmanhdr.Th bﬂ&ﬂh-ﬂome
PRK2013 andgdnt genss e bb bxprasestl dtleast @ X. canidegtrisX. canpestris by selecting fo
novement of the ttetracycline resista.ce encoded by Tn10. The initi al

resul ts of Bhimgle®ating were anonmal ous and suggested that TnlO did not
express tetracycline resistance efficiently in X. canpestris when carried
on the pl asni dhis pmplelilystratels shospqugnaingf BNA frere thaum genecbiasirtiiati¢ elustdry expr essed
when Tnl6F was Thapydestiie) spayeree oo elaasnweoment gi DNA iepreiaining the gimi asne) plaviesie heing
has al so be%ﬁ‘P"B\Q%‘H’ﬁ"Eé'E? ‘?"i'ﬁw‘VT‘ﬁ‘F'O t‘*l”ﬂ'“ﬂm‘ gegpencing proqeques desprbed by Sﬁ@efrﬂ ghip e
that strai n% ?'ﬁ %6 71’@%6"' callydnqoggrated herpia by fafesense Faeh of the BamH)
resistant t E’eﬂﬁ ISR {1 '99 AT AR LBRERAYE PeRN PR (Y bathprientatipps)inte.the Y 3 cloping
strains carrying Tnl0 on a nmulticopy plasm d. The selection of [err]
canpestris out of the above mating resul t®&d in a hi gh frequency (0.5 per
reci pient) of progeny which grew very poorly (i.e., only small, watery

col onies) on tetracycline. After prolonged incubation, a |large fraction of
the col onies (25% produced ;sectors of nore vigorously growing cells. Mire
45 than 50% of these sectors appeared to be Gum in norphol ogy. These



bet ween the pl asm d-borne DNA containing the Tnl0 insertion and the
chronosomal wild type DNA. When thegdiplidgisasg ggCOnbi ned into the chronosone,
hi gh-1evel Tetr is obtained and the vigorously grow ng sector is observed.
When these Gum [err] sectors were picked and restreaked on tetracycline,

t hey grew webtbrs Rl 8 chr 3fFl1QyEath @loaddairagmbre rwas tHef sihtfoned usingho brogdure Tdaksibed by S.
strongl y artpoissff infGehe 2313513869 (JP8Ibpexi6cally intdranratedirheleitsbybeierendsOBy seaniainy ths IDNA
by reconbi nautained ipfa nelsted jgbtans wiverlappingrsubabnds) BOnucledlide sequence idr dhet éndirecdianednBsrokiie .
Lanbda 173,fragment ar bp [sbidingrd, T tak rhe¢ompletensequeanpe Cioensh iot the 3o DG -skrids (he PEaEn,
speci fi cal |dptermipasfprdhed-b d-4hed end2. Hib BantHh fregmeats ap\depicted below:o i ntr oduce Tn10
into plasm dsThedht AfanhyS ke fragmameae ef WIgw’iA.  Thi s bact eri ophage contains a
tenperature-sensitive repressor of lytic functions and a TnlOinsertion in
a nonessential gene, Aliquots_of this phage were uysed to infect a

I anbda-s%nsi tive E%oil carrﬁ? ng a 55 PRconbi nanfmpl asnmid SP interest®%t
mul ti pliCit \GGATCCRETT tGARGCOHTAA ICARIGSATIIG RCATAGCAT TNEACEARAGOGO GARATREGEMge
adsorption, DNA injection, and expression of tetracycline resistance), the

cells are pelleted remove gpy unadsorped phage..Then th ells ar
resuspended in Luri%é)br oth anggal i quotsggont ai ni ﬁao[ err] c ltbs are ple]a7t°ed

on Luri asspl HGESTETHT R FRAFFAAGTE FFRCTGAACACHETITRAGCCOBAMGFAMNTTANFTERAEEEET and
2.5 mM sodi um 17 EP 0 326 544 Bl pyrophosphate. The tetracycline selects
for Tnl O, while th 36)y_rophos¥gete chel 3kgs magnegiggm to m Qipy M ze g4
secondary phage infections. The formation of |ysogens is mnimzed b':\;“T

i Qcubat i ng (HETHPATES GATGCCFAATS GAGTCAAGLH| GRFCCRTGCAe CATCAPGT TS FERBGHCTICC
[err]. I#@ an experinment designed for the purpose of plasm d nutagenesis,
1010 cells are infggded with,ag9 phageyignd 102 phates are sygread. Afdfy -
24- hour incubation, 5 he col onies fromeach plat re spended in 4 m
Curi o br ot h CHRACEBGEE FATRCoESe AMARAACCRAE, FOTTaTsr, ChITEPE AREoalime: oo
fromthe cells using a |ysozynme-Triton cleared |ysate protocol, and then
pl asm d PNA i s purpgsed by ebbpdi um br enpde- cesi wgochl ori degdensity 1300

gradi ent ceng,ri o) f f (g S o gt o o |, as S
used to tra%lgﬁr#qggu ccgﬁdéfééﬁ #é%ggec{:%%ﬁ&acﬁdc [ g??#é%lf%s‘\eq%l%n :
plasmd DNA is extracted fromeach transformant and cut with BanH to
l'qcal i zegyt he i nsersimn to X 320 canpest3dds DNA or3geect or DIgso Those 360
pl asm ds w } i FeHEREh ¢ Aﬁea#%c bk 22 d
into Gum + %G%gﬁ%%%dt; %#Agglcggt%%n for E.%\e?? acycli %e%%%%%%&ea&éééﬁ
canpestris out of this mating frequently results in novenent of the

pl asm d- bomre Tnl0 BMerti on B&00 the cl3RONDSone @0OX. canpeBiris via 420

homol ogoss VAQ#E.%E‘?J\&H!iéKhCA@&GG@tQAé@%A%%VSGcJﬁ%d@ieE%dﬂ&dH %Réﬁ&'b f

X. canpestris strains carrying these chronobsomal 1nsertions can then be
anal yzed. 15 A second strategy for isolating TnlO insertion in vivo was
al so enployed. This strategy used plasm d pRK2013::Tnl O described in
Exanple 1 as a source of Tnl0. Advantage was taken of the inconpatibility
bet ween ®he [err] pMAT9 replicon (of pX113) and pRK2013::Tnl0, and the | ack
of a Smal restriction site in pX113. [err] was nated with [err] E. col
(pRK2013:: Tn1O, with selection for [err] [err] The selection for [err]
with the plasm d inconpatibility should favor cells which sustain 20
transposjtions of Tnl0 onto pXl1 13. Plasm d DNA was purified froma pool of
several thousand col onies and then cut to conpletion with restriction
endonucl ease Smal. Plasm d pRK2013::Tnl O has Smal sites within the vector
portion of the plasmd, while there are no Smal sites within Tn 0. The
resultant DNA was used to transforma native E. coli to [err]. Only
pX113:: Bal O pl asm ds should confer this phenotype during transfornation.
The plasm d content of [err] transformants was anal yzed by BanH
restriction 25 endonucl ease cutting and agarose gel el ectrophoresis. Sone
of them contained inserts of [err] within the cloned Xant honbnas canpestris
sequences. Such plasm d-borne insertion nutations could be introduced into
the X. danpestris chronosone via gene replacenent as described above. The
in vitro nutagenesis experinents were al so designed to exploit the useful
properties of the Tnl0 tetracycline resistance determnant. A 2.8 kb Bgll
fragnent was purified fromTnl QO Previous work has 30 shown that this
fragment contains intact the gene encoding the protein conferring
tetracycline resistance and a regul atorogene which encodes a protein that
regul ates the expression of .the resistance gene. In E. coli, at least, this
regul atory gene nust be functional for the difference between plasm d-bone
and chronosonal | y-1 ocated tetracycline resistance to be observed. The DNA
f-ragnent of interest was purified-from preparative agarose gels by

g I o 1 - o RN I A o, o e . A NS\




35 eluted DNA was extracted with phenol two tines, ethanol-precipitated,
washed wi th 70% et hanol , vacuum dri egp oodd@ sag @4spended in appropriate
buffer. In vitro insertions of this DNA fragnent were subsequently made in
Bgl Il and BanH sites present within cloned gum gene DNA carried on various
PMAT9 derivatives. In making these new constructs, advantage was taken of
the fact that the cofpssi ve endsmoof BanHigsout DNA a6@ i denti 439 to t he480
cohesi ve ends & ¥rcat Aorea kedddeseot Addkcageche

| igated into a&%p‘% %A tégcg%lsm EE%RIAS vc\;/gr ke;l&gltiﬁ{:jested with BamrH in the
presence &f 20-80 ug/m of ethidiumbronide. In the presence, of ethidi o
broni de, the activit49®f the r&®&ricti of¥ndonucl #38e is pers?ﬁrbed ThkéJ
result is thatadiaceactE STACCATEIO GIGRECGEGT GACAGANTCS TEFCAIBCEE NTACFASGRGE

| i near products. A priori, one vvoul d expect that the BanHl site that is cut
woul d be gahosen nor or Iess rando n |rst apRpgxi mat i 0ggg
this appears to be s 9 The pur ed B Ilq&err ment can be I| at ed
to this popul aﬁTWMGAWWFGW%rFEﬁF GC TF'F qﬁ’@ﬁ E %‘fﬁﬁ?@@ WBTEARTERC o
transformE. coil and tetracycline-resistant transformants were sel ected.
Plasm ds were extracggg fromtgase transggy - nmant 554@nd anal ysed by 660

restricti gn endonucl t e
Bglll [err] fré Wﬁﬁgg? %%#gﬁ'%@@n&é%&cgﬁf:ﬁé Were t%g'E Fr'g(%be ITE'[EO
X. canpestris and the differenti al tetracycl i ne reS| stance of the
chronosonmal vs. pl ased-borne $&80r] el eng@ was us®® to i derfdPfy honol?’@ous
ea,om 50 bi nabg@iadlace) Seianakhaéc GRASARAECE GROAT LA CRC CRBEECECCH thcaddagbh
nodi ficatkon of this technol ogy, deletion nutations were al so constructed.
When the plasm d DNA's digested in the presence of _ et hi di um_br om de
incurred two or nore?8Peavages™ BarmH , 7¥he segnef® f1 anked By the t8°
cl eaved sites CGEANCATCT TWGGGGTATA [@GC]\GBQI'G |CTAGEGPARITt AGTCTGAGHSt AGTAGTGSTEN
| i near pl asm d nol ecul es the resultant reconbinant contained a deletion of
a segment #of gum gene . Pl aé&ds contgi ing del ons of ggym gene Ip

e

were al so 55 purposel'y constru to e her choncont i guous
segments of gufT CBNA@quGGFﬁéc[QQ(%]‘Bﬁg‘ﬂ CP‘% TrEAAG: AGETIIRECT

junction to two such cloned, noncontiguous gum gene cI uster DNA segnents,
iy_often gyoved possiggpe to ingggduce evgfpvery | agege del etigyas i nto tooe

Xant hononas c¢ Eh

ol et on ot ai RESRe, R EHRARRE KeraEREr (RRARREIR orfedt fRrbeagit
326 544 Bl gene cluster, was constructed by this techni que. Through the
application of both i9movi VO and20n vitro93@gi onal |94i r ect ed®59ut ageneied
technol ogy t 0 @g@hiiietcOhnddHRG R SErcTAAEPES STeRh cEEAR10 @RPT PR G PIRAGSETGC
pl asm d-bome insertions were obtained which subsequently gave rise to
tetracycline-resistant X canpestris derivatives in the gene replacenent
experi- 5 ment. A p#ySical map8®f sone 8?9these }%%rtion Hiations 4920
shown in Fi gur eadaadicaGhexTCABCAGE hgdCCdT ARG | TRCCEAGAAL CSCIAGAGTT CRTATRRISAR |
DNA' s of fhese gene repl acenent strai ns was perforned in order to confirm

that the positions ggr#he chrgr&gﬁomal Eggétl ons f&{}& espondﬁgmto t he c?
For

positions of the pl d- born sertio rom wh t hey were derive

t hese experi mefSRATGACGAS| CEARIRTIFASE NETCTISNAANR STECARACHY RTESh TEARTAGRRS
gene repl gcenent strain as described above. The purified DNA's were
digested wth 10 di ggagstic rqsppi ctionygpglonucl eagfs; usuajiszp BanH ,1140

Bglll, EcoRl, Hindll » or  Pstl f

di gests were r BRACHHETGR Wg@ﬁgi&@ﬁﬁ@?ﬁ@é&?{}g@,ﬁf??ﬁg@bqqﬁ'u?gggl}ﬂmc
filters, and probed with radiol abel ed plasm d DNA. Aut oradi ographs reveal

t he pattegn of hybriidispati on, raleoch is aonrpared tp189 | d- typEsaont r ol 2aoo
deduce the | OCQE’#‘%%@ eééﬂ’lt&kboﬁrﬁs'r%@c TéHAQGce'Ec@gﬂalrbcﬂ_ﬁ‘é{ TCCIGFER,

i nsertion. e Insertions shown in Figure 7 were found to be genuine
gene repl acenent strains. That is, no plasmd 15 sequences were detected
by hybridi zati on and the chronbosomal DNA's were altered fromthe wild-type
by the inéicated insertion nutation and by no other evident event. The
phenotypes of all these insertion nutations were examned by in vitro
and/or in vivo nethodol ogi es described in Exanple 2. The phenotypes thus
identified are indicated on Figure 7. 20 Exanple 8 This exanpl e descri bes
procedures used in conpl enentation experinents that denonstrate the
expression, in X canpestris, of cloned g&m bi osynthetic genes carried on
pl asnm d vectors. Conpl enentation experinents have been perforned wth

pl asm ds carrying segnments of gum gene 25 DNA and Gunt insertion nutations
within the gum gene cluster. The results of these experinments are




summarized in Figure 8. In these experinents, the plasmds were mated into
X. canpestris recipients and nai nt gpresbetgagmed usi ng sel ection for
streptomycin resistance. The presence of plasm d was confirmed by making

pl asm d DNA preps out of each recipient strain and analyzing the plasmd
DNA with restrictheppendonughbg@se di gesig¢ on andyzgrr ose geiso 1260

el ect rophor egj o Iy Walels i Pk

Gemonst  at e CHECTFSaL BeacRbh CedehRERAF RArPERR, RFCHRERR Wecgiacacn,
phenotype in conpl emented strains. In general, nutants were conpl enmented by
pl asmi d °DNA' s t hat spanned the nutational insertion site. For exanple,
plasmd pX 1 0 copgphgnent ed1¥8@5, X928290975, angooX655 buizywt the geieetion

nut ant st r ai &%ﬁ%%hgg[‘ﬁh&‘é%@eﬁ%?%{ I@GP‘FGIF%Q%QGPA& %ﬁéﬁ{% ons.

significantly beyon e Insertion sites of a e conplenente

However, as seen in Figure 8, the deletion nutation in X974 extends 35
right up to the riigho- hand @ad@oi nt ol38doned gUBS®NA carlI® in pXr3Ig |t
i s possi bl e, géRericeiret EscidirirePXlcchiéc8eE6T NcaGaAE NG TECCBEAGAT GaRETeTTdd1e
gene elimnated by the deletion in strain X974. In fact, the failure to
obtain conpl enentati on of X974 by pX 1 0 argues that this is the case. A
surprising result 1288 the fafPlre of PI®B6 to cdf enent I&U. Thi sitsnid
al so fails tCOraNGCATOECEGAXETECT IGACAATSTCE ANSETSORGE MCCAATACEE TOFIIrgCacds kb
beyond the site of the X975 insertion. It is entirely 40 plausible that

sone el enent (e.gwig pr ormtlggg t hat 575equi reg?é(pr expres { on of X%%@ gene
i 7 i :

that is nutated in 5 is ['oCated ou?‘mdetheconed segnient in The
far | uroof [SGRRATCEOR SPATTERIRAA AFRFTTICHS ATCOACONER TAGAGHARSA (RTCEREARS gum
gene DNA extends 4 to 5 kb beyond the nutation site in both directions.

However, this partiggyl ar magghg was upsgeie IinN thafoit gavessy unusupsdg | ow

frequency of sm. g .t sfer. This fr S | tude
over ¢ pan 1 FRTCARReE, eRRaRGre Rihceofly MinboiRed HRgRLEE rRoREsR
experinments. In all other matings, the plasm d pX206 was transferred at the
hi gher frequency, 13md in al hisepher nmatsegs Wt h1g®y4 as tphero eci pi ené20t he
hi gher trans e‘pé“#;&@ hAkr i

i mpact resul %ﬁ%ééfe riggn conbl n§?‘?g‘$§{%\§%§ ﬁ%%_ par 'f“ Fgﬁ?grd%ﬁfgﬁ%%ﬁe%%g%? on
and t hagy particul ar cl oned DNA segnent. Most of the conplenentation results
can be interpretedédd a strakdghtforwadl@50manner. 166@ pl asni€?®or ne 5068Qum
genes can beckogrmaesedrirde@adi ddAGPCCARITRIICGréccd NeteTond iceTeseE ™ €
illustrates the sequencing of DNA fromthe gum gene biosynthetic cluster.
55 The nucl eotide sequence of the cloned segnent of DNA containing the
gum genes cl ust er i189Bei ng d&?8Pni ned &21%g the 47%Roxy chilIP terni n&?ffbn
sequenci ng pERCEABICes GRATOTADCH ¢BTGATIGEC GUCAALCTCA JRATRGCAGER |GGCAAACGCEC| .
USA 74:5463-5468 (1977) specifically incorporated herein by reference. Each
of the BamH frag s contaiLped in th um gen ust er been ed
(in both orientat ,ngé) i nt oq?ﬁg ML3 crlg?#ng 19 ?7§‘£P 0 32?%%4 B1 vg%@c])rs
MP18 or “AvP19CAGSEOAAEE (FRAT CACEHREFATAREAAER FFCEGRANEH FATSETRET B G5FCSAREET S
described by S. Heni koff in Gene 28:351-359 (1984) specifically

i ncorporated hereijg; gy refengage. By ggsigienci ng;ghe DNA cpgéqi ned i Pgép

nested set of_ overl appi o) nucl eoti de sequen for the entire
O oned e AMETRaRR ARG Eitmalaht foiieRex AL Racd daekatles

each of the two DNA strands_.has been 5. determned for the 0.3,1.4,1.5, and
2.2 kb BanH fragmends as depsoted behewo The 01800 1.4 andgilo5 kb fregpments

50" contooaoRiceidaen rmareaflls. caacatrord bnacrapare adidasarae acaciilorag,

80 50 90 100 110 120 AGCGICTGIT CGACGAAGIC
GGCCTGAACA AGCGTGAGGEC GAAGGAATTC GICGACGCGT 130 140 150
160 170 180 TTTTCGATGI GCTGCCGATG CACTGGAGCA GGGCCGTGCA
GGTGAAGI TG . TCGGEECTTGC 20 190 200 210 220

230 240 CGAACTTCGA TCTGCGEECGC AAGAACCAAC GECCCAEGTCG CAATCCCAAG
ACCGGTGEGG 25 . 250 . 260 270 280

290 300

22



AAATTCCGAT CTTGGECCAGG ACGGTIGGTGA CCTTCCGECCC CGGECCAGAAA CTCCAAGGAA 30

310 . 320 330 EP /326 544 B1 350 360
CGGGTGGAGG CTTTATGCCTG GATCCGEECA GTAATCGCGA GCTACCGCCG ATTCCGGECCA 370
380 390 400 . 410 420 35 AGCGCTACTT

CACCATCGGT GAGGTGRR8> AGCTA$AGCGA CGTQAYNECCG CAGEEGCTGC 40926 50 551200 EP

020 21, sl e it oy somept smmont o

500 510 520 530 540 ACTACCAGCG GCACGATGTC
GTGATGGTEC GGCAGATI®EG TGGCCAAWOTG TACEWEOAGG 10 2020 12980 2849

270 tATTCAGA CARAGTTCC TCTHOOTCEET AGACS R TCCARHEOBGEA QU TGCHOBGAT
TTGAAGGGGA TGGGGCCAAG AGCGAGTCAG 610 620 630 640

650 660 1 CGCTGA TCAGATCATC AA GC GCT T GTC
CTGCAGCT#C 670 3050 680 588" 69(?%% 7(()385% %%EA %EA@AA
TGCGACGCTA GIGGACTTEX mvmme&mmwmso
740 750 760 770 780 CGCAACATCT TCGGGGTATA
GOGCAGCCTG GTAGCGGALF AGTCTEGG ACTAGHEGTC 25 499 21880 216810

820 830 840 T Wﬁ
ACGTCGCABG ARXSRECEEES %TGT%%E%‘Q CW% %%g%o
890 900 TTTTGTTGCG TCGCAACATG TCAGTTCGAT GGCATTCCAG GCTATGOCAC
TATGCGCAAC 910 2170 920 2180 930 2190 942200 03210 2260 35

CGCATATTCC Adéddeerién &E@G@Mcﬁﬂm&aﬁﬁmﬁ@w&%@e
\a80 990 1000 1020 TACAAGTCGG GATCAGCAGG

CGTCCGTARG TGCCCGGAAA CGCTAGAGTT CGTATGCTGA 40 1030 1040 1050
1060 1070 2230 10802 NTGACGAR2ICCAGGTCARAEOTTCTCTRRAR GTCGARRERA

CGAACTTGAA TXretTaalRe AMTCE006CA GGATCAAENT TTCTACCRABGAOCCCAGTACCAZ2GTTGCTGCAG130
1140 AACGCCGTCA AAAAAATGGEC GTGTTGTGCC TTGCGATGTG TTCGTTCTAT GCCATAGTGC 50

GooATTCARC GTTCoriRd: ceaccibe GaaTacT TocoaTa 53931 - Epdgid;

544 Bl 1210 AGCCGTTGEG (FGGCGCGTGC RFTGATCCGE| SAAGCCAAGC TGGATPCAGGA cheggg'r'rc

(5) 2350 2360 2370 | 2380 2390 2400
AAGGAGCAGG TGGAGGAGGC GCTGGCCAAA GCCGCCGAAA AGAATCCCGA GGCGGGTAAG

2410 2420 2430 2440 2450 2460

35 TCGCTCGATT CGCGGCAGGC GATCGTCGAG CGCAGCCTCA CCGATACGTT GCTCGCCGGG

2470 2480 2490 2500 2510 2520
CTGGTGGTCG AGCCGATCCT CAACTCGCGC CTGGTGTACG TCAATTACGA TTCGCCAGAC

40
2530 2540 2550 2560 2570 2580
CCGGTGCTGG CCGCCAAGAT CGCCAATACG TACCCGAAGG TGTTCATCGT CAGCACCCAG
% 2590 2600 2610 2620 2630 : 2640
GAACGCCGCA TGAAGGCGTC TTCGTTTGCG ACACAGTTTC TGGCTGAGCG CCTGAAGCAG
2650 2660 ' 2670 2680 2690 2700

50

TTGCGCGAGA AGGTCGAAGA CTCTGAAAAG GATCTGGTCT CGTATTCGAC CGAAGAGCAG

23



CGITCGIGCT GECAECCTGAG CCGGTTGAAT GCTGCGCGAG GTCCTGTCCC ACCCAACAGA 5 1270

1280 . 1290 1300 £B 1026 544 B11320 GGCAGCCAGC TACACGCATG
AAGAAACTGA TCGGACGACT CGTCGCAAGG CCTCAGCCTG 10 1330 1340 1350
1360 1370 1380 GCTCTGCTCT GCTCGATGTC GCTGGGOGCT TGCAGCACCG
GCCOGGAGAT GGOGTCTTCG 1390 1400 1410 1420 1430

1440 CTGCOGCATC CGGACCCGCT, GGCAA_TGT% CGGTGCAfgC CCGAAT%%ATCTT 1450
1460 1470 2710 14802720 70 TCTGT
TGCTGGTGAA ATSRIFTIEAC TRFCERTIAN FBATCEIRAGCCIACQIGFGCRRATCTSAD CGATCTC&SQO

1530 ° 1540 1550 1560 GACCAGAACG GTCACATCTC ACTGCOCGTTG
ATTGGOGACG TCAAGSHREC $33CC 25 Jhg0 285580 814590 520 1600

1910 e Aot rsonnll, s el

CAGATTT(GG TATTCGTGCA GGAGTCCAAC GGECGTCGCG TCACGGTCAC TGGTGCGGTA 35

1690 17002830 1719840 1738%0 1480 281040 GACeB&¥ CGG
CCATCTACCC REHEATERAGREAE W QIS GFomAREATRORR LR roaacedtd?
1770 1780 1800 40 . CAGGCCAAGG GTGICAGCAC
GGTGGCAAGC CGCGGECAACG TGATCGTGTT CCGCATGGTC 1810 1820 1830
1840 15 1850 2890 18602990CGCGCAARIAAAT GATRE2OGCGGTTREAS CTGACRRR®A
TCGAGAAGGG HaARasAGAGETGEETEr GACCAGAGRS) TACCAGCAL]ORACTGTCGA OB rcaagece 1910
1920 GATCCTGAGA TTTATGGECGG CGACATTGIC GIGGIGTATC GCTCGGATGC GCGECGIGIGG 50

%(ZJZTTGCGCAEP (c):ciz%%’r4 Blagiﬁ’m@é’rmmsfé%gw gggGATEs%‘E?rAlgm

1000 » GARFACCCGG AGAFSGAGCG CCTCAARGEG CAGATCRAAG AGTCOCGIEA (TCRGARTARIGA
CAATCGITCC TCTTCGTCGC AGCGGTCATG GICATCTGGA ACTGGCAGAT 2050 2060 -

2070 2080 3010 2098020 21443010 GTCGAGHTCA TG396GACTG CEEE&6CCCTG

GTCTCGCAGC . - 40
5150 R e T EaGTic s pacsdriiv aconesGild cozeraresdt
GAAGTACEGC 2170 2180 2190 2200 2210 2220
GCCACCAGCA CCCTGBATAT CCGAABTISIGAC TCREUBOAATG TRIPGAACGT GGMTAACCTG3R20 2230
2240 Gaditceree TCARGOACCG CATCEEOEST cTGCeeTddd AJEAISTed LS rdStaGREECA
GGATCGCGAT TTCTACCAGA CCCAGTACCA GTTGCTGCAG 25 2290 2300
R310 4 2320 2330 2340 AGCCGTTCGC TGGOGCGTGC GGTGATCCGG
GAAGCCAAGC TCGATERA cood¥4srTc 235830 2336 3379 33880

2390 CHIAGCATCC GCTACAACAT GCTCAAGCGC GAACGTCGAC ACCAACCGCC AGCTCTACGA

o

3190 3200 3210 3220 3230 3240
TAGCGCTCCT GCAGCGCTAC AAGGAAATCG GCGTGGCGAG CAACGTGGGC GCCAACAACG

3250 3260 3270 3280 3290 3300
40 TGACCATCGT CGATACCGCA GACGTGCCTA CGTCTAAGAC TTCGCCGAAA CTCAAATTGA

3310 3320 3330 3340 3350 3360
ACCTCGCGTT GGGCCTGATC TTTGGCGTAT TCCTGGGCGT GGCTGTGGCT CTGGTTCGCT

3370 3380 3390 3400 3410 3420
ACTTCCTGCG TGGGCCTTCT CCGAAGTCGC GGTTGAACTG ACATCGTGAT GTTGCAAAAC

50 3430 3440 3450 3460

55
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30 AAGGAGCAGG TGGAGGAGEC GCTGGECCAAA GCCGCCGAAA AGAATCCCGA GGCGEGTAAG 2410

2420 2430 2440 24590 326 544 Bft60 TCGCTCGATT CGOGGCAGGC
GATCGTCGAG CGCAGCCTCA CCGATACGTT GCTCGCCGRG 35 2470 2480 2490
2500 2510 2520 CTGGTGGTCG AGCCGATCCT CAACTCGOGC CTGGTGTACG
TCAATTACGA TT 2570
2580 mx&%ﬁ‘%émxﬁ?%ﬁﬁ@%?&%wme 45
2590 2600 The| @equence ofigbhe 2.2 KbrBamfil fragmenisAs @gafeusA
TGAAGGOGTC TTCGTTTGOG ACACAGTTTC TGGCTGAGCG CCTGAAGCAG 2650 2660

2670 5§ 2680 10 2690 a9 2700 T3HGCGOGAGA (4CGGTCGAAGAGCTCTGAAAKG

o730 - ppRyRCckus SRR ofdenmo m e beblachorT RRRAGS

CTGCCTGCGC AGAATCTGAC CGATCTCAAT 5 2770 2780 2790 2800
2810 2820 CGCGIMECTGG CATECGCACA GCRACGCCCGG WNCAAGCCCA IMGTCACGCT IR0
GOGGCAGGCT 1%1%%%@%& 'rGG%ﬁé‘PGce ccmei:’@éfb AGCGCGERHA0 GCTCGCGG&%SZ'QCAGTTTGCZSSO
TCCAGIGECG A G GIGITGAGCA GCCCGCTGAT TCAAAGCCT

2890 2900 2910 2920 2930 2940 CGCAGCGAGC
AGGTGCGTCT GACCAGCGA® TACCAGHMGA AACTGIEGAC CTTCA%OCCG 295070 296@®9
2970 15 29RIBTTCTCTG GHRBOGGACE CGROGOTRIC CRAGECTHANCGACAGEEEMACCAr trEBAACECG
CAGATCGAAG AGICGCGICG TCAGATCAAT 3010 3020 3030 3040
3050 3060 { GICA T TATCCG '(I)'%GTCGCTG GGCGACC'I'2 CGACGCCT
CGTGCATCAG 25 3070 3080 110 3120
GAGCAGCTGC TGSATCRELTS GSEETESTRST mmmwm&@wc@
3130 2 3140 3150 3160 3170 3180 CGCAGCATCC
GCTACAACAT GCTCAAGCLq GAACGT% ACCAA%:C AGCT CGA 319 32

3210 322 3230 3240 35 T q@é‘l’ GCAGCCCCT 280 AAGC-:%%ATCG
GCGTGGCGAG 0@&%@?‘@%&9 BRI SFIRBETCET “g%?FGTc GCGTW TCCTG%G
3290 3300 40 TGACCATCGI CGATACCGCA GACGTGCCTA CGTCTAAGAC TTCGCCGAAA
CTCAAATTGA 3310 3103320 320 3330 330 334040

AecTCecerT Cigpriaslie UGS deg b S R et

%AAGI’CGC GGTTGAACTG ACATCGTGAT GITGCAAAAC 50 3430 3440
o 3460 55 70 380 390 400 410 420

AAATCGTCGC TCCTGTTCCT GATCGCAAGC CTGCTGGGTA CAGCAATGAC GTTGTGCATT

430 440 450 460 470 480
35 GCCTACTTCA TGCAAGGGTG GCGCTGGCTG CGTTGGATCG GCGCCAATAC GCTGCTGATC

490 500 510 520 530 540

CTTGGCACGC ACACGTTGGT GTTTCTGGTC GTGACCAGTG TCGTGGTGCG AACCGGGGTG
40 .

550 560 570 580 590 600
ATCGATCGCZ AACTCATCGG TACACCTGTC TGGGCGCTGG CTCTCTGCGC CTTTGCCATC
45 _ oo
610 620 630 640 - 650 660
GCTGCCTGCA TTCCCATGCG TGCCGTGCTG GTGCGCCGCG CCCTGGATGT TGGGATTGAA
50 670 680 690 700 710 720

ACGCAAGTGA GACATTTTCA GAATCATCAG TCGATGTGGC GTGTTCGTGT GAGTCACCGG

55
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EP0326544B1 GATGGTTAAT TGAAGTGACA ACTGATTCAG CGTGGAAAAG GTGGGATCC The
sequence of the 2.2 Kb BanH fragnemt sessasgiol | ows: 10 20

30 40 50 60 GGATCCAGCT TGTATGTGCT CCCGGCCTTG
TGGTTTCTCC CCGCACTGTT TGTCGCCACC 10

100 110 120 GREGTCTACC cT A

STCA0aGTC TOCAGTHAC 130 TR0 0 750 1%9 6B CCBgOAmA%
180 15 TWWGW% AR RIS FEEC R TS SA T TECER G EEACT
190 200 210 . 220 230 240 GGATGTGCTG

CCGGTCEGC TGTTCTHG8T TGCAGHGGGC GCATGEGTGT CAC@EHTCCC 20 g350 84360

TroseTaoTc SRR ISR BB RSN Gy ARG,

350 360 GCCTGGEGEEGEG GCGTTGCAGC CATGAACGGG CAGGTGGATG TCAATAATCT
TCAGTTGEGA 30 850 370 860 380870 39@so 4390 960
420 MAT%T&@-M@E@E&&%@%&E@@%@%&&W&E&Q&E&%
440 480 35 GCCTACTTCA TGCAAGGGT G
GCGCTGECTG CGTTGGATCG GCGCCAATAC GCTGCTGATC 490 500 510

520 530 910 540 CPREGCACGC ACACGTTGGT %PTTCTGGT@58TGACCAGRED
TCGTGGIECG ACEXESPOCACrdACEITI TG TCGATENOTC GCATCGEEMA TCGTGGTTCASPCGCaaTACCS90
600 ATCGATCGCA. AACTCATCGG TACACCTGIC TGGEGECECTGEG CTCTCTGCEC CTTTGCCATC 45

610 620 630 640 6 660 GCTGCCT
TTCOCATGOG TGCCGTRRPG GTGCGB&&CG cocT@Rrer TG%%R?TGAA 50\%% %A
680 GGATCGCGCC GTGRRYGCTG GGGGCOGATCC GTTCGGUSCACCEPRISRCATATEIATIRCA
GAATCAPEAG TCGATGTGGC GTGTTCGTGT GAGTCACCGG 55 25 EP 0 326 544 Bl 730

acrooTen geTeiis conhfiar ooctine 5 127 Tate S
810 %ﬁr TTT CT CTAC CTG%TW

CACGTCAGCA TCAGGCCAAC AGTGOCGACA 10 850 860 870
880 890 1090 900 mTGAGAT 1986 GACGTTG 168 TCGTGTGR 36CACCGATGG o

ggg 15 A %é%%ﬁ T '”"'C\r CRETE &i‘?‘%@ﬁ?ﬁ%@'fcﬁﬂ%&m

970 980 990 1000 1010 1020 CGATCGECGCC
@CGGT@TG GGEECHASCC GITCEBEGGA CGIEBTOCAT CT@TAGGECA 2Q1%030 1200040

%;(c);ig\ WCGCTGG%% G%cwééw'GET@F ATGEEEc FEfEaYehoE AATAESERERA

1210 1220 1230 1240 1250 1260
36 ATGACGGCGA TCTGTTCGCC AAGGTGGTCG CGCCGTCGCG CTTGCGGGTG ATCGAGAACG

1270 1280 1290 1300 1310 1320
o GTCGTCGACG TGGAGAAGTA TGCAGGGCAG GGCGCTCGAG CGCCGGGACG GACCATGCTG
1330 1340 1350 1360 1370 1380
TATTTCGGGC GTTGGTCGGT CAACAAGGGC CTGATCGAAA CGCTTGAATT GCTGCAGGCT
45
1390 1400 1410 1420 1430 1440
GCGCTCACGC GTGATCCGCA GTGGCGGTTG ATCATCGCCG GGCGCGAGTA CGATTTGAAT
50 1450 1460 1470 1480 1490 1500
58



26 1090 1100 1110 1120 1130 1140 TCTCGACGCA

TGGCGGGITT TTCCACACTG CCTATGCGTC GCepA4a8Aisa BAGATCTGGT 30 1150
1160 1170 1180 1190 1200 TCCAGACGCCT GACGCGTACT
TCTGCGCTGG CCTATGCGCG TGTGATCGECC ACTAGCGAGA 1210 _ 1220 1230

CrTeoaaTe ARMRERRES TS7fcRRaoc ‘SYSEREAAY alipfdodiaRbigls RaCHigRy 2

1320 GTCGTCGACG TGGAGAAGTA TGCAGGGCAG GGCGCTCGAG CGCCGGGACG GACCATGCTG 40
1330 1340 1510 1350 1520 13601530 1370540 .  13EEBOTATTTOQBE0
GTTGGTCGET CAvpbAEEkEe GERAEASAN 1900836 TeRPdEXRACaEcdEadHR0 TTCGTGTGH:OO
1410 1420 1430 1440 GOGCTCACGC GTGATCCGCA GTGOCGGTTG
ATCATCGCCG GGOGCGAGTA CGATTTGAAT 50 1450 1460 1470
1480 1490 1570 1500 E%8%p BB 326 544048 GAGCATIRTC TGCAGRAGGEC
CATCGOGAAC GOEITETENA (JGAGAREIINS CGAETTEAICAGETIAGAAGC GATESAIGCE GOOTHEANC
1540 1550 1560 5 TGTCGCCATC GCAGCAGCAG TTGTGOGOGT TGATGCAGCA
GGCGCAGTTC TTCGTGTGEG, 1570 1580 1590 1600 16

1620 10 TGT ST eeATTAEES coaTadAY: et oG qas%lé%mc
1630 1A TTCTCAG QSAGATTCCT CLGRPCCTGC GGCTTGECAC CGAGHERAFACCATIGTATRA
CGACATTC&T COGTTCGTGC GGCTTGCCAC CGAGTCCGGA CAGGGTGTGA 15 1690 1700

1710 1720 1730 1900 1740, 7,G5T CAATGG fgGACAGGA R (CA
1760 o0 1#@

CoMRCHCOT CRERtiSs CREISH: Alpsoneer ekl cendiirseossecah

GIATGTGECG CCCTACGACT 1810 1820 1830 1840 1850
1860 25 ®CCGGCACGT1HHal GCCCCAI7T6ATAT CGALE 0AGTACCALEH GCCCTEF8H6A CACCAEGHAC

1870 188Qaa 1390

CCAGGAGECC. oriRgeges aitdearcce coliibaces conelitee apntgitde Saamacone
1940 1950 1960 1970 1980 COCCGGATCA CGGTGCTGTT
CTCCACCGAA AAGOCGARRXS CCAACABEZW. CCCGTIEROTC 36 180 L8500 185010
2020 2 @REGGCACGT APBcACEET \TRATATCANEA AGPATEA STCEAEEEEGARCAREE ESTAC
TTCTTTTCGA TGCGOGAGGC 40 2050 2060 2070 2080
2090 2100 GITGITGTCG COGTACGACG TGCTGCATCT GCACTGGGCG GAATATCTGC
TGCGCCATCC 2110 18702150 1880 3930 1890 57 44P00 21630 B30 45
\CAGCAAGARG COCACSRNES GIASGATEG. CGTCINISICTCIITRYAGT COAT@ICTT COATQIREG
2180 2190 2200 2210 2220 50  GCTGACCGGC

ACGCCGGTGG TACGCACE;I;IB GCACAALLILG GCGC%TG AAGA&%%CGG 1970 1980

CCCCGGATCA CGGTGCTGTT CTCCACCGAA AAGCCGAACG CCAACACCAA CCCGTATCTC

35

1990 2000 2010 2020 2030 2040
ACCCAGCTCT ACGATCGCTG CCGGAGCGGT GCAGCCGCGC TTCTTTTCGA TGCGCGAGGC

40 © 2050 2060 . 2070 2080 2090 2100
GTTGTTGTCG CGCTACGACG TGCTGCATCT GCACTGGCCG GAATATCTGC TGCGCCATCC
- 2110 2120 2130 2140 2150 2160

CAGCAAGATG GGCACGCTGG CCAAGCAGGC CTGCGCTGCC TTGCTGCTGA TGAAGTTGCA

2170 ' 2180 2190 2200 2210 2220
50 GCTGACCGGC ACGCCGGTGG TACGCACCTT GCACAACCTG GCGCCGCATG AAGACCGCGG -

55
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55 27 EP 0 326 544 Bl 2230 2240 2250

2260 - 2270 CTGGCGGAGC (@A{CGTGGATCG ATCAGCTCAC GCGGCGCTGG
ATCC 5 CGCCGGIGG TACGCACCTT GCACAACCTG TG AAGACCGCGG The G+ C
content of Xanthononas DNA is relatively high (reported in Bergey's Mnual
of Systematic 10 Bacteriology, Vol. 1 (1984) WIlianms and W/ ki ns,

Bal tinore, Marylandigs 65- 724y cent). Bpsguse of 2268 high R27Q content,
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DNA concentrations and approxi mately 100x nol ar excess of |inker fragnment
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and the i nsenethyigtionuspd)terpheck| thesiniil rqapiinn wollg aotrhaveodatrcied 3t5% level ni whonethaleted Barahi

anal yzed. Pu9s il '"fﬂ"ﬁ’?i‘ﬁ gonpmprokablyedrese 9 clgecriead abgvef larany ovreh dher sructgregypfaitie vt
cent ri f ught iRCHRHINGHEP FHUH MFOYRAH  di gestion and agarose gel

el ect rophor |s !1he restriction fragnments generated were conpared to t he

BanHl di gest duct s of Iarrbda 655( L' ) The vector pKR290 has no BanH

sites (the Dr kers on.its ends

nto a B gﬁl |b| a+:h h%ixg'%ﬁr RCE{S 5{%6 un;?L ic é.ssa S ih ttﬁser}%mﬁamdeg H Blg gum

outsi de the tTapg 3 ol §§tﬁ|’0t§g %&I 8 o monstrar h%%ﬂs?wﬂﬁ %%
a a g‘[m{a t'

PRK290 der i \which Wa$ aifié st ﬁ&%&%dw@ktl’am@fcolﬂtgﬁ? Biolyn : es. The

found in | arpasin frofuséd tb beTJD? Mrdm—gﬁa&ee%mésMthﬁe Sa%ﬂa o@fh@fsédoﬁkﬁ raift. An X.
uni que ard eempdstisGlitn SdlddaElr 06 edtiegim BouTithetit cRGBBHs Also TP z60 Shveldl [5dtekhs were
expl anat i on riissing tomSatrdctsUh GatdeiBtionl seaif SThb Sntdnkigytof tHeepdte blopdsad todrrésporidastie gum
sites (a st dpsyntheir apwneatwagverplowt he Dral fragnment for cloning) was

i nconpl et e. Thixdditipnal data greaptolvidéd: A insetipnarutatibrein Beardehtrat pdriied ofvihe @.2rkdtBamHI fragment
met hyl at ed ®rerdueeh @rGumGreutand whighy is tdefectivelinlraisiarsse Hi lacivigu e ipereton iSacetdd at the Bglll
di gest i orfu$iRiapPr>imalalypbposion Ha2 inttheRifeseaeneral the 2.2,k Bambl fragsentyihe DNB Beauknce
the BanHl siftdicatepiaa (oras eppl Feading frameo (PRID i, Regsent e thiyy ragiort pithersenuenceyoie dutative
contain an i pofust bRy ng, Tranplerase; L activjiy, beging with therATCRSIRA-Fodgn alcappiogThaialy pogition
cl eave thes 150259, BRifS PSR from the sfatt Godgp isyarbpsome binding sits AGFAGA). TRe ORE dpaily
be cloned in pRK290 The assay of BanH nethyl ation used to check the
initial reaction would not have detected 28 5% | evel of unnethyl ated BanH
sites. The inconplete clones probably arose as described above. In any
event, the structures of the five 40 clones obtained are shown in Figure 9.
Exarrpl e 11

®




Thi s exanpl e shows, through the use of imunol ogi c assays, that the enzynes
encoded by the gum 45 bi osynthetic @H%&@W‘(’Ffe present only in small
guantities in X canpestris. Proteins were displayed through the technique
of two-di mensional el ectrophoresis. Wld-type X. cam pestris was conpared
to a X cagRémwbwel bajdndithe g?]mlsheawhae MeNihdoadh Ditatiors dddiaing thecCTraraterade Il activity is
precursor, idestbd.Whi ch was abl'e to synthesize xanthan in vitro. These two
strai ns cont apeptides BorbEspming Redeveralaagions®s the Finelicied (rrateim squuence werd seloctpe for their -
UDP- gl ucos grediefay dnagrepenisty bas hydeghilicly piot knaen fraiheserim figlfl and devolopasintey Heppeand .
An X. s0s Cavgodsindidescibadzin thecigicleteatified BRredidtion efifirgteie ArfigenicPeiepisemeirone Aming deid
was al so arfeduenme” iSRSy MNatl.phaad.cBeisUSerVol.nfss Mon b P o1BRE3ERP atune 1881, speeifically
del eti on stinceperated hasein hy refpsangs; The papfides shreersandthal decatipn wihig the 22K Baght fpopant
gum bi osyntateshewn iefgdfnds was very | ow. Additional data are provided. An
insertion nutation in the central portion of the 2.2 kb BanH fragnent
produces’®a Gum mnutant which is defectmadlemn Transferase |11 activity. This
Insertion is p'egf&ﬁié‘éi HoskREERA ltheSS. 2 Sit SanBR! Sxddi¥ne! Yol aiiivelria0prdd 32
in the DNA seqUence of the 2.2 kb BanH fragnent. The DNA sequence

i ndi cat es t hd5*?%r ge open reading frame (ORF) is present in this region
of the sgquence, The putative protein product havij -
activity begins with the ATG start codon at approxi mately position 738.

Ei ght base pagit e the start codon is a ribosone binding site
(AGGAGA) . Th%‘pﬁgﬁy@‘%t;er ?%%%P‘m EP 0 326 544 Bl extends well beyond the

Bgl ;| site wH® &-8H& i nsertion nutation defini ng the Transferase |11
actiVitysis |freghent (FEirsides) corr eSpothétis Peptides |13 sgstduedf the

predi cted protein sequence were selected for their predicted i nmunogenicity
by a hydr ophiZTTI Ty pl ol KROWN i e T.el.d el d by Hopp and
5 Wods and °®scribed in fthe arafq'l cpggen}%& I ggh,, P?i(;%i %i\‘lonszgi‘E Protein
Antigenic Determinants from Amidf® ASPE RhieAEBs, ™5 n Bloc. Natl. Acad.

Sci. USA \ol93078, No. 6, Bp. F02¥- 3888,Glundyt9o8Arg sidyi f Penl | y

i ncorporated herein by referencfar TRegPeRs d@goChosen saad their |ocation

within the 2. b BamH frggne are.sh i ab 2.5.10

Table 2 Pept i]%é’g chosen frgl’nt . %lﬁbogum%{h}r aL 1 ntp orLgtr:lt i sera pro-
dicyion. 15 Approxi mate | ocati dhd nGry2 ¥as 26rc Hehg¥akt (first bp)

Synt heti¥® Penteades (13 residuesdp 8@1le Pro Pro Phe Aal Awal Ala Arg

An Hs dn AaAsn  SerpeyAaja AP ol seMalgigd 930
B. Arg lle_ Ay Tyr Ar é %gr ASer Ar Txr Pro Ile
Ala 1041 1677 C. E- Lefrt AR Vabu ASPhprd %}‘? Bfo Leu Hi s

dy Lyg Pro Mt Val 163Zle Gln Ala Alap Ala &8P Ile Pro Pro
Phe Val Anggbeu  Ala pThr ald uasnSeAla Q@sy 16He¢ Asp Ala E.

Val Ile Val Asn Arg rg 3 M Ile
Adn Ala Ala Ala Asp 17 J %rg Thr Ala F'_rhr ﬁta Asn Ala Asp

Phe Asp Ala.Arg _Arg  Thr Ala.__ The

synt hesi aed by solid- phage pepti de synthesis, conjugated to bovine serum
al bumin and used to inmunize rabbits. After four immunizations, t

h

hyper i nmuneThs @eeiidesowase pysthagized by EelidiPhrsh PPRiidp synthesis. coniygated Lo Rpving, "b%gf"éi% and

speci fic td'sehdo i"ﬁ'?fﬁ!ﬂ'ﬁez'iaP!ats é‘ﬂﬁ’ifﬂﬁs'“{gg[“ﬁf'i’ A Mee nygne et SIS i, conain

bent assaﬁy)mﬁﬂeﬁ%‘?' titors ofjant °“1E)°ﬁ§,”j‘°ff'8| t HB'“W&“SJ PYdRs Ny vy nosor
n g y u h7 eld vall, Me zyi

g ] V . 7 1
Vet hods f t'gﬂtiz q ||n the Jield and herein referenced Eva Eng ods n gy, Val. 70
Pp- 439,

, "Enzyme Immuno- Assay ELISA and EMIT".

These specific antibodies also reacted with a 40kd protein encoded by the 2.2 kb BamHI fragment on
Woestern immunoblots as described by Towbin, H., Stashelin, T. and Gordon, J. in "Electrophoretic Transfer
of Proteins from Polyacrylamide Gels to Nitrocellulose Sheets: Procedure and Some Applications,” Proc.

50 Natl. Acad. Sci. USA 76:4350-4354 (1979), specifically incorporated herein by reference, of cell lysates of X.
campestris S4-L, The—protein was not present in cell lysates of X1107, the strain with the gum cluster DNA
deleted, or X928, a strain with a mutational insertion in the 2.2 kb BamHI fragment. This 40 kd protein is not
visualized in S4-L, by the less sensitive method of direct staining of protein in the gel with Coomassise blus;
thus, this gum biosynthetic protein is a very small percentage of the total cell protein. It appears that low

55 expression of the gum biosynthetic proteins is sufficient for xanthan gum production in S4-L.
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pp. 419-439, 1980, "Enzyme I muno- Assay ELISA and EM T". These specific
anti bodies also reacted with a 40kd ppq $8es48'Eg0ded by the 2.2 kb BanHl
fragnent on Western inmunobl ots as described by Towbin, H , Staehelin, T.
and Gordon, J. in "Electrophoretic Transfer of Proteins from Pol yacryl am de
Gels to N troeebkd2ose Sheets: Procedure and Sone Applications,” Proc. 50
Nat|. Acad. Sci. USA 76:4350-4354 (1979), specifically incorporated herein
by reference, &his example| djssugsessthe spegitic & eusleptidg pexls identiffysicin parsue Krcapaestiscitrains
present in c'é?tla’q%t.&ﬁ%ﬁ"%!wf'aﬁq?@ dja aligmetye hpeis. gum cl ust er DNA

del et ed, ér x9 svefaéGg'Pr aﬂ'ﬂ"ww a%le R ake; ’@nta#" Mﬁemhprbﬁumwdtm@ the sugpryuBastidps
fragrrent P-g F‘g {jhese, mutants werg slefeptive jnsugar nucleotide
sensitive ﬂﬁeeﬁ;s '°s tlo al " :'FE tﬁgl?sﬁqﬁe Iy ’ﬁ’éh uant ; PR f%‘b?‘?ﬁ’% 't"’e
bl ue; thus an?f ns' '& 198t B199°1°8 rARPE: YPrR ARpTed r??é?‘?f"%@t "he

t ot al ceI

bi ogynt het? fupy et..ﬁ'fnﬁ ik bailsfu L% EQ{“ o té%ﬁé&%ﬁ? ik Ew y¢ %°§%ﬁﬁ"ﬂa' tod ?’fﬂ’

EP 0 326 5444084 ¥ax |_§_ B G &tr §ptc$n %erslmqh 2% gt in a 125 ml
nucl eoti de p@rﬁhnﬁeﬂeﬂ%ﬁ' gdltﬁiés lNQre\'il%‘hbé?é&Sat%O §3é39¢§ﬁ| I'forS 24 hdufd &%nﬁlh%%ndaﬁ'@e

in vivo, andndcilaWarttRhdetred @oh¥Ma lﬂ&tﬁ%t@ﬁun&hltsﬁlfsr}ﬁédiu\'f\ewnm%ﬁfc&e a® the_carboifsb8rcs nd
Gum st r aisN Sallkesdeto gRweat BO- CTRKR4 Hoard! O@ilrok WeréinaivEstei sy bomidigution? tashbd fvidsiWith salts,
sugar nucl eocdnddeaspohdsd g a1MBR, to CRARIGIRBLVE @n alfdbaridDlat €0 A00. Samfibsi 1.5 FlQRR
mut ant s wer eplabed &ci0i nricErionmeyagiasksnionthiging sullieiehtygiich@Sto Bring thé EddtentritdA to 20mM. Each
bi osynt hesi ssamblexas inbuoated inse30* C watebbatiyat0Q ftpyn, forderciinutes, tiad $ mvedsarehoved and ddddare
sensi tive tdoOienl@yl N domic d@dichin ah Forendothenttifugstabe. Shegalre was cimped, iteeonterttomixed for
wer e obt afnetisagonds en a serien gixgt, fen thestube was placedh in af dy ice-atahpldiatheAftet allsamples had been
sensi ti vi ty.Praqgssed, theres mwerel rempvad) frere the sty '%@tfb%w%ﬂé@mdemmﬂﬂ fand gefntefuged for
specific su F“"H'BE (RpRliptfhe gelk dobrisy Tl“h S@P'i"étm% WVWPLaﬁeq/\E regectiligg) 15 mirCoplosl rcgntrifuge
Qm in vivd °ﬁ\ﬁ§g‘l¥9’ét" ’Y:HP Biaghok hally again Frozen sample sware ‘?ﬂ@c? '&?ﬁ’ﬂ"‘?ehﬂlgl}?ka{' &d

into 10 m- m t Yga ﬁsolvgd 0.2l HP or psted
per liter W, Ig glon 0 tolgani r?ﬂ ?e %'% Ie \;lalsf
Verse O all rate o
i ncubat ed ato lﬁw nu 1o t ;‘1 fie II'rm Pr lO ?ml:ﬁ\g] 0860 %rds run
i nocul a wer eunhér it r{s in heI séam& WE@J est
glucose as t heF&fi‘El 55 &Qﬁﬂapﬁlc@&ﬁe t B¢ IQ@§ i tlfl us{: n
Cult ures wer e ()i ukdiedy synfiadisel lfd#g;?dcbémnd Sirdnlt i salts, an
resuspended i Ie)suisnts UREdIoit® symthbdidePYhanhssedi VE an absor bance at 600 nm of
100. Sanpl es, (3 nvtahts ablVe Hnthdszé GO0PGiicd28 bitnottUDPYNFEYRE adid; asks cont ai ni ng
sufficient gl () afuRnts Ondbreitmglnthb&ewmmb{ea@mmmaﬁn%GZMMDP@ﬁﬁ&oﬁ@m. e was
i ncubat ed i n aEftects fromadiatypd akdmsadf X4Edhpesiia Kadrall ok the ughld hetteotidel @suitod by »amthan
renoved asd bicgghdtibsis.cOun~Imutintsodefetiivelih fhe xanthan aipéydithbtit pathwinpipei ar Higheicddhtenkatio
tube. The t uhdhevmecusapivgal, nutipaidescthanedid wildryme collf.oThe@0dala indicatmthat the rate vfodabittan
m xer, then sypbesisimwildiyps cylusasenny iba limitedrby tecuppiyl o efecirsdy adar nudlbttides. al |

sanpl es had be®® %9%@@%35’@@3 in Paracpeepdentliificans (ATIGGIZ (1}, Pegudorhanasistytzeri (TGN 7588),

:

t hawed at r Bt Rseygemensg  porectomerina; é‘\TPF. T440R) overep ianalyzed| ygifge procesiugse | devalopehdor X.
cel | debrfs. ﬂﬂ%“_@ ?f?P&tsaﬁfﬂgfev%?V@ %{e'whquw' Pée!ﬁﬁmeéwmls miierat gaite Mgglium, with
centrifuge t ?)L% 1 N b°('}l “°8e %ﬂd ang-resyspanded 19| 485
were pl aced ;‘Ba:s: i ef’:: P éﬂ: feé es §ﬁ99§ 'f"é! dadlg "aéf%?tf’h ha"e
tube vere d'lﬁl §o m %\ |tra was ncl o]

SOy v o) *s o wfég;tf ok
0.45 um 11 tydhdur hiphs) oibh GReRIR omt. sov V-
4.6 mm x 25Qn@€ha@¥§d bEUPLS PaRbRER deﬁlﬂlfl%é haocg Qﬁor DP- rQi\%er teun9 tec g
M per mi nutafount! @RUDPIGERIICT RS a¥brified BF Ebédkr a s(apfmafsg.&s o GG Siflarly,

times to theseudohoraé PaAksttotarinal hdUPébBdomioRR Statben ﬁ‘e@ndlblii bi0ddSe aRd) SOPYNANRY] Glbﬁlg
the spectaa gaburaridigpling Sotelotsttbd ekifackiom et 6ganithr. i Nt erest . Four cl asses of
sugar nucl eotide mutants of X canpestris were identified using this
procedure: 3Bampl® nutants unable to synthesize UDP-gl ucose and

UDP- gl ucuronic acid; (2) nmutants unable to synthesize GDP-mannose; (3)

mut ants abl e t'B“ss?‘H("Ple@% teAdRovgral g biogunthetivoanzyimie-hgve basn erpressartindhe aitechatvé)
mut ant s fa P%Et@_synt hesi ze UDP-gI ucose, GDP-nmannose, and UDP-gl ucuronic
aci d. Extracts ?’WOQH"\Mq“ﬂe’t ’F‘%ﬂ‘sn§a"6f begn (clongst it the sexpraesion| Yectof pph evhich e
nucl eot i des ®PRIeF & fEP’:{b*“ef( ﬂ?ﬁ'?ﬂa%% deggribAd by, #a McKenmy f et cal.i ipeGeng
t he xant han ASIPESSAOP Aad fnalviis "l Et'sse@?'f P dofiang R 383 A9 etpesificalvdpeerngrated fherein
precursor sugar nucleotides than did wild-type cells. These data indicate
that the rate of xanthan synthesis in wld-type cultures may be limted by
the supply of precursor sugar nucleotides. The sugar nucl eotides in
Paracoccus denitrificans (ATCC 17741), Pseudononas stutzeri (ATCC 17588),




and Pseudononas perfectomarina (ATCC 14405) were anal yzed using procedures
devel oped for X 40 canpestris. Al Eporzesusps were grown for twel ve hours
in DENITE medium a mneral salts medium with two percent glucose as the
carbon source. Cells were collected, washed, and resuspended to an

absor bancevaelere®e- nm of 100. The cel | E’el | ets had a pink hue typical of
deni trifyi ngTheat2 &E‘iﬂlﬂkﬂ?@l‘?"h‘ﬁ\ﬂ@% encadings Tranisfoase 4! vwap clorrd iRfo PRt FRSHHRGS

required f"E)P"%TnEe‘EBH H’W'ﬁ‘e it oif c"éﬂs cpl 'h§@‘ medium, é??dlwi%"?'rﬁ 1873 M)
during gr &t Il? aﬁ 53 ﬁ? r t% ﬁ‘@?ﬂ g PW’L&I
el ect o ar&,ng PE?FS hbibiptie il gl Sk
i ncubat ed i un 15 % én??? ‘pJ o g %5 st%ﬁ}%aﬂg eﬁfﬁ‘?’fwiﬁmm

then extraghg u e | Wi 2?: den 'kd L H{%
TEA- phosph ‘ih%C)PESfMﬁst Obreli ' t\%é‘ﬁotné ie

UDP- gl ugos c%B ruHEiaﬂﬂ @nd thwwag QQ%I? 1 2ol Protet v

acid, as V@il &di %1@’@%? &%rdaéd WighPdfhity- ﬁhnﬁé&%nﬁ&%@% AAlibokies ReaSE su:?ularly with
Si mi | arl'y, TifeRi HASONDIME Gurh BloéyRhbiRJBAd W uRdlivEaMUSEYREd M ES EAklURROS,

UDP- gl ucose pumter@derta iy §heh by tHabxprastiol lofi faghdits 6f B6 b BRasynthetic D&t aGste? diohdd
extracts fi#to pp® whibie werd lugdinto Inamsidny Y poleF 1 8o8T (il Fanes as & keansthithyiles SBVST aal
gum bi osy nineepil @il @isipmednitelly ehithednnoe x@itairschenthosomal DNA alitt dercoatbin ¢epies of the p3-E.
col i . Manydeguerhplabroigs. She ¥elof iminkgpiketatapalyza \geneexprassivh dsndedcribed bhé Ee Clarkedudisoand
vect or pp3. OnttiscH imMsthedsdn Rezgmelohyf 1008471368 (19B3)seppcifichliyrindorpdiated herbia birivederengs.
descri bed Aftgr fe ninioaliy, hgve cieer fepariaiqd Bamenhnlersiellst byc eantrigation dhrough [ayssofies, of \rutrosee
I\_/El sevi gradienjstheyminisells arainduged vgiy3PTC and they areradiglabelad whilejonpresising prateiag| envedadi n
31 E0 (Py3hesposder iysq ""ideT'?ér raipicells a'ﬂq'é‘*"'z IELH 9k AT 0% SR§rernemige gf'ﬁé‘"ﬁm

i d
gIO:JisthAlgrSﬂ’,‘U pr Bﬁ%’ﬁ F YF“t ?d t|0 $§3 resul t n? in
| PTG ( 10- $ en pr e. 2(?% Sﬁf‘%e : °§"

mo cul rwei
yoate g S %%g%?ﬁ 1‘*5
18, 000 i tatltl f ﬁmgz‘ug Pbl@l?lsby
ol ecul ar ,gwnghaﬂe, Pl gélg%l;y\ﬁrgec ant |es specitic to
Transferase |1l by t Vestern i mmrrob‘t‘ot—r'echnl que The cell lysate of

JMLO5( pJPlgxaspioned a d| stinct band of the 40 kd protein. The
Sim | ardy-Treated E. coil cell Iysate with pp3 without an insert did not
have the 40 Tk ¢xaapietintenipla®s the Moo aehisving Qehd exprostibr Gresh aRymdtitblkest. t he 40 kd
prot ei n fr omt ish@ndéivaiia thipeihé purs clostarne diokiNhetivagones) ivhani istioblicad Inftb arbaitefnatvahess,i €
bl ue st ai milhigp eithet ttahscaptinaatly silesina |tiansiationalyndilerg.at is fcorichivableceisalthat ednhe, putabealinof
When t he eheebibsyothétiotgenesf wilEbe eedresse/MGB nGidé 2did wobes pdclotimdies tirected against the
af fi ni t35- prntdins endodgd tbiy Hedgues clusidictransariptivo cind dransiationt of @l pneg (ithin Ithe clisteh will be
Tr ansf er agesapyrgd. The gum bi osynt heti c gene was unequi vocally expressed in
E. coil JMLO%soms erigiesf the\gemsrase notdrapsciled, neguiatable rsamaters will b addeditp sherplugtes inof
the gum bi% X‘?{Pﬁé‘f‘%"i’f’"ﬁﬂﬂe 5?‘6§P’é‘?“°’ﬁﬁ°§) Altie pubeciers 3o RRY sipjlat, iBpludingstagse frgm Gram-
t ransf or m"Eg jtive s ;s'%th e F%q“%["’%st H‘f?"?‘hﬁl"at F\?&E‘a’ﬁ?’\m“”‘b%fe i s
I

unequal “cé&f °f“'ydf"\9 .
do cont ai Qraﬁ n are n 3) !izle iy ve%r O§D§ne ng s.Ags wglchIc aF'b Engra CIE:S%
anal yze g . g,lbste ngamh g

LT in Vet %rﬂ% &9{ wulﬁgggdj sted 36

herein Ry ait& aqi(,é-:-ﬁbgp After the m ni c een separ at ed rom

cells by centrifugation through a serles of sucrose gradients, the

m ni cel | s Bamplé tEluced with | PTG and they are radiol abel ed while expressing
proteins encoded 20 by the pp3-derived plasmd. The minicells are :
har vest ed, rThis exarhple destiibis bbasad thyimarstability gEgutn bidsirihetil enzgnigs. essed pr ot ei ns
are vi ssal i zte poyserat inventierdéontymalatay the Tisecof Qrganidmsaibat gtolvabove 3DNAapotmtidl yiteamatheded
sever al prhostgiXasthanhaidsyntimsie oogussuepkiinallydn My campestrisnat tdmpelraturas betgrbeni 27 ° gihd 30° K df
was agai n teseenzyines [volved|ip gumnikiosynthesis sdodeqt dundtiant welinaboyee 347 Ce bid recee expfestdde e, 2
kb BanH fenzymee il benaligresk toj hermp-sighie variants | as cdepasibedaini igant etvghsin dindesti Stdted Patente
3.5 kb BarﬁHP"CFtPa N° 783 fSoantified "Method;fopthe Gegpration anscRsiRstiontsf Epsyae Wariants with

canpest i Enpaqeeds femestapity ged ectwtv" dt%obz 265 1989 3 A Aaniniptan ofbtied Sipgg Patont
evi dence f‘iBP"‘:B‘P e?s" B‘?zc@ fl97e EIPE’"‘B? Fﬂ‘?“'&ca"yc i 'deé?"} By yaference.
tentati ve e u?rP(?feth‘fa@ o) Jeﬁ‘p?'ﬁ d’t M AP EHYEet
E. coli as |°g ugl’el r:im e%qn? Sequences %enge&llzfregbrea perm such replacements.
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Thi s exanpl e contenpl ates the neans for achieving gene expression in an
alternative host. It is conceivabl e gfhgB2¢ 541 BLUM cl uster of biosynthetic
genes, when introduced into an alternative host, will be either : _
transcriptionally silent or translationally silent. It is conceivable also
that sone, Bxampled al |, of the biosynthetic genes will be expressed. Wth
nucl ei c acid probes and anti bodi es directed against the 35 proteins
encoded by thé h@lﬁﬁ'?ﬂ'%gqs%’lbes ﬂd&w&bmpmw%m ‘”t" P&?YST"&E"F*% hests tann“&arr?ego'vsac
within the E'I“"trjéfl‘ervm not
transcri b"lad"‘o Tftye 5??}:5%*?‘8‘%?‘3 g ‘f"t "45:' Lﬁ % %E?‘lﬁg’ frign ’T“ﬁ transiation of
appropriate 8 fII’S?S enml? c Il%a% rgss%; E}%

simlar, ingly ot oaeﬁmg‘{i"ga'%ﬁ'éfeﬁéaéis“ftﬁe
DNAsequenc tﬁfow%@ lﬁﬁ clron | nes for

P pgﬂw J IEBIB 'fng )p@a oStris rfg methbds described
ciently qug g% %olysaochande
pronoters cﬁ&ﬁ ﬁTe ?ébFH'pr @t )éam é%aawm Fb@sah&dd\&@ e %ﬁer@’t:?é%daﬁ §RY AltéRative host

ri bosone bl Ry i@n Gibib eaeqﬁéf@bdmao%ﬁﬂdy%eﬂe teb thayi b Bwl r ansl ation) are

under st ood sufif ihe iréitot Polysacoharab &yrhdsik abrhainkt 1w thd socaity iniprvmet wilibeN@&Bmpbee By
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product required for polysaccharide production. If this experiment fails to
yield a polysaccharide producer, thepgh ég& | I ecti on of recipient
alternative 25 hosts (now containing t -expressed gum bi osynthetic
genes, the m ssing sugar nucl eotide enzynes, if necessary, and a random
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known t aylie seqiendalcan bs obtairiet &rore ldbtal kharis grelviy ckablbar | de bi osynt hesi s. Such
stralns man easily be nmutated to incapacitate the en- 40 dogeneous
pol ysacchari de bi osynthesi s before pRK290-H336 is incorporated into the
strain. Such strains could contain inportant gene products that mnust
interact with the X. canpestris gum bi osynthetic enzynes and/ or
bi osynthetic internediates in order to facilitate polysaccharide synthesis
and secr®tion. Since the plasnmd transfer experinents are so
straightforward, hosts with widely varying capacities to nake a gumw || be
tried. 45 The proposed i nvention contenplates an alternative host,
produci ng pol ysaccharide, within which reside the gumgene cluster of
b(/ﬁynthﬁtlc enzymes, the genes which provide for the biosynthesis of the
appropriate sugar nucleotides and a random X. canpestris DNA fragment. In
addition, the strain may contain a nunber of base pair substitution
mutations fromthe |last step of the strain inprovenent. The alternative
host will be successively cured, by standard techni ques, of the random X
canpestrgss DNA 50 fragnent and the sugar nucl eotide biosynthetic gene. If
pol ysacchari de production renmai ns unchanged, these DNA fragnments will not
be used in the alternative host production strains. Finally, the successful
alternative host will be used in conbination with those nutations in the
gum bi osynthetic cluster that cause synthesis of variant polysacchari des.
Thus, th® alternative host, with its conbination of advantages from
netabolic rate, growmh tenperature, and anaerobic netabolism wll be 55
used to make xanthan and the xanthan variants of Vanderslice et al. and
Doherty et al. and any ot her exopol ysaccharide. 33 EP 0 326 544 B1
Exanpl e 17 This exanpl e describes the derivation of the nucl eotide sequence
for a 16°kb stretch of Xanthononas genom ¢ DNA which contains a cluster of
genes invol ved in xanthan gum bi osynthesis. A portion of the 5 DNA
sequence (i.e., the sequence of the 0.3, 1.4, 1.5, and 2.2 kb BanH
fragnents) that is presented here was previously described in the patent
appl i catdoon of Capaqe et al. entitled "Reconbi nant- DNA Medi at ed Producti on
of Xanthan Gum' filed March 26, 1986. The previ ous sequence has been
nodi fied (corrected) by nore recent results which were derived from
sequenci ng reactions that utilized deoxyinosine to resolve areas of band
conpression on the sequencing gels. This exanple al so shows how appropriate
anal ysi sssof 10 the DNA sequence reveal s the structure and organi zation of
the gum genes. The conpl ete nucl eotide sequence for the entire 16 kb
segnent of DNA is presented in a double-strand format in Figure 10. The top
strand of the sequence reads 5 to 3" in the left-to-right direction of the
BanH restriction map shown in Figure 4. The conputer technique (frame
anal ysis) described by Bibb et al. in Gsae 30: 157-166 (1984), specifically
i ncorporated herein by reference, was used to determne the G+ C



15 distribution at each of the three nucleotide positions that define the
t hree possible reading frames of thegpgusgraggin each direction. These
frame analysis results showed that all of this DNA is transcribed in the
| eft-to-right direction. Thus, the top strand of the sequence shown in
Figure 10 is the coding strand sequence (i.e., the sequence of the nRNA
wth T substituted for U).. The exact |ocation of the genes defined by the
sequence can be obt ai ned ﬁrom data that is shown in Table 3. 20 25 30 35 40
45 50 55 34 EP 0326544 %81 [err] An overview of the organi zatr on and
structure®f the genes com @nﬁd"] n tfle 162kB Shdient Bf DRAY S35
presented in Figure 11. THe %08 Rne §n thd & K@ s & BamH® r&s® i ction
map and i ndicates the Iocalon of each of the BanH restriction sites in
the sequence shown in Figure 10. In Figure 11, the Hine drawr> abowe t he
frame analysis curves shows the approxi mate posrtr oﬁ' of orre e

dbbjl

mut ati ons that have been isol ated and_charac er zed (exa ml, 7, 19,
20). The frame anal ysis curves presen ed i E 1 h‘gwgte E EP O
326 544 Bl distribution of §ont fj b I'd @ S econd
(red line), and third (bl ack Ieot dg g t ido Ng) tﬂat%
di stribution of G +C contentg a 'g’] ree I Eéd sHt 2okt # t’-"

th

non-random t hr oughout nost entire seqguenc i ndi catjng t
virtually all of this DNA codes for protein pr ucts Eachgdar ea of

non-random G + C di stribution al gng ge seé]uen r d| cts gi o@s of the
DNA t hat code for 5 protei pro rea eac protein is
defined b% the nucl eotide | ti %c%‘ E %Hg r‘g"e,g d WlSl hi n each
regi on of non-random G+ C tf.rr o]

di stribution at the three;_n Eos-rtgo S & ngeg)red t e t r the
begi nning or end of a g@gne or he end of one gene and the glnnlng of the
next. In gach case, t ege oints were found to correlate with the presence
of eithera start or t'ﬁp on in the appropriate reading frame. 10
Bel ow the frane anal Xg geg ~Separate @rrows arg qawn _tq,indigate the
| ocation and extent Eag gene 1 n the sequence. For conveni ence, each
we i s designated WI hga | etter, and that |letter preceded by "gp" is used
f\a/desi gnate its protder §~ product. Above each arrow, the nolecul ar wei ght of
the protein product |5$ in kD. Bel ow each arrow, the nane of each gene
product is shown a,s,l gﬂ rgd.,.nameaas 'S t s fcunct Rl gn for
those cases where gerig ‘Surﬁct o8 &oul dbe % g gm\ge t&n"-:-° g‘eenotype
h&t T ner re Bhieevakeas of

15 The frane a I s s“curves"1 ndi Cat e
t he sequetice (center e nunbers 900, 3400, and 12400) where the G +
?ge nucl eoti de positions shows a random

C content at each of hg gr
di stribution. Hence, Jhtse thrBefareal of 3ha Mv@rﬁnot PeBt 8 to code
for protein products.§Afl % & th8se aBeds TORt G égrgc% S i on
term nation signal .a f|§1 by an area of sequence containing a run of
T's that s preceded y a Ggrich region that forns a steml|oop secondary
structure. 20 The s oBdar strycture of these termnators is sheawn in
Figure 13. Based on t eol oc |on f the transcripgi on:}ae’rrri nat ors~ t he DNA
of the 16 kb segnent i sB del igm %rntothreetra criggion units. Hhe
arrows atthe bottom of |gmegl show the extent® | ocation, and rection
of transcription for each of ‘thewlt hree uniet sewint oR are«desmgnmt%d«as

transcription units I, |l ar®l &l ~ T T TN L
B
N Baa w f4ugiz 7%
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An overview of the organization and structure of the genes contained in the 16 kb segment of DNA is
65 presented in Figure 11. The top line in the figure is a BamHI restriction map and indicates the location of
each of the BamHlI restriction sites in the sequence shown in Figure 10. In Figure 11, the line drawn above
the frame analysis curves shows the approximate position of some of the mutations that have been isolated
and characterized (examples 1, 2, 7, 19, 20). The frame analysis curves presented in Figure 11 show the

35



The DNA sequence between each term nator and the beginning of the first
gene w thin each 25 transcription ugp¢32¢sadBi contain a sequence (pronoter)
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secretes xant@ams The hypothesis that blocking gum bi osynthesis at an early
st ep» in the pGlamslpr thefollowingcConkracting| Statgs CRE ICH, UDE, #81 @B IT, THeNig $Ber i nent

woul d be te construct double nutants between |arge Gum del etions and sugar
nucl eot i de mut-arfrgcomiingnatiDAiArmegiisted eethod for @°M“§|°Beb>§éth§yﬁ?!yﬁ%°§'i‘a§d%ﬂﬁ Pﬁﬂ*ha" variant
initiate xant harﬁ’°'b$36§‘§'i*ﬁeﬁé’§1°§"ai!)'°lff?df‘ti‘?é?“é’f?ﬂ"@”%‘i?ght not to be subject to
this lethality. TRAPREHE of I%ﬁ%"@ﬁ%ﬁt‘%@e Platid PRI29C-HE38 dopositert undproHSC

ought to be r eadi

qF g2 0% A" (FetHphomgpagfast to
I'f this prdved to gﬁ”? r%éa"“li‘ﬂep%’c’s?ﬁ"b"‘"g%é’ht g f%?if‘%éfa'faﬂ%?'ﬁma’é’ﬁc%'&‘é‘ﬂ’ "’ﬁ’ﬁeé' to

"l ethal genes"” o\ odhohe Yinth e DL AN ransigred_into- an
sugar nucleotldes gﬁ:a“" p@i&g fai t%astﬁor"\é am i%i%%féh%& Pl & gﬁéj%ﬁt; th:

skilled in the a tic\ y at I'ons ‘can. ba

t he )pr OCESgFsS andc YPirA ﬁlﬁ@ e VJCQP chtéining n ellﬁwlﬁl Qéﬁ‘ﬁ%b QRO al hY4B midrdordafiism capable of
i nt ended t hat thep@ﬂ&ﬁﬁ@&lyéa@dﬁﬁf&e'uﬁ&r%\éﬁécts&h&tHMAféeﬁ@atnbéDnS and variations
of this inventiongpdufing@d HoktaicreageRisi UnBértohditRns sppRprisd fof REINMBRIAEINEIARL vector and
clainms and their gathesigbiait solysdoctaurids akd ai N8 for the follow ng Contracting

States: BE, CH, Lé)habbstingRe péliacdhdrideLU, NL, SE 20 1. A reconbi nant - DNA
medi at ed neset hod for the production of xanthan pol ysacchari des or xant han
vari ant pol ys&cdhampeitiesotslainut whareit thy pelydactheridie ttoobexaeriuberdis gapthpn gwn.ng: a)
preparation of a DNA sequence as contained in the plasm d pRK290- H336
deposi t ed und&r Thamehala glgim 1 whersin @QPP'V@EBQ@? e rredupestis polytiiresreof capabl e
of directing an_non- Xant hononas host to produce a xant han

pol ysacchafd d& dPe Retedgfiaim 1,whareinthe ﬁ?JYs?%"HE'E’HéPr 'Ped?—,mdé’f’?ddt pepragetyigted RAHRRYL: t o
th b t t st t bl f

el ng & anat obr ah PRPBTSLRAm ERREAES Reefndlen st ar bt G uch vect or
t I

By he DA e oahi Befor i PURKGT 3. RO Lokl hOALRG) W RO B FRRRES,

sequence int o7, a1HORbindH & CaRl DafreTthG BRARLRRE B iHbtabddds mla@a,ﬁﬁmahﬂ& gum.

under the direction of the DNA sequence; d) culturing the

M Croor gani sng. UNAEmethéd 8l iclkinP&he?diPth® Pélysaécharid® to BEHrEHUESIE Rdd-dobty htB® xahBed Qim.
and synthesis of the polysaccharide; and e) harvesting the polysaccharide.
35 2. The sethodhoimettodiom climhiewssrdin ttee pehydbocaaiae habiedgroduoed & Whadot@iated iaid non-
xant han gum 3 pihelameeixaditingbmc| ai m 1 wherei n the pol ysaccharide to be
produced is polytrinmer. 40 4. The nmethod of claim1l wherein the

pol ysacchar i d¥- {Tte methes efchisire d| wherein oachadf dheyat deasinp weojars camtain. one or more DNA sequences
encoding enzymes selected from the group consisting of Transferase |, Transferase 1, Transferase ill,
55 Transferase IV, Transferase V, Acetylase, Ketalase and Polymerase.

11. The method of claim 1 wherein the at least one vector comprises a vector selected from the group
consisting of pRK290-H336 contained in E. coli LE392 and deposited under ATCC 67049, and pX208
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5. The method of claim 1l wherein the pol ysaccharide to be produ'ced S

polytetranmer. 6. The nethod of cl aigpdassdwan the pol ysj

produced is non-acetylated polytetranmer. 45 7. The netho mﬂﬂmlﬂmmﬂmﬂ"
wherein the pol ysaccharide to be produced i s non-pyruvyl ated *xaht h'an gurh
8. The net hadntgfieddnh Biqoli LE3AR andedepositereundes|ATEE 6¢0%4r i de t o be produced is
non-acetyl ated xanthan gum so 9. The nethod of claim 1 wherein the

pol ysacchait?- d&e msthee ofypiaim (16 aherpis thecah least s, yegior firthan qorprsines 3h{eash (e afteqjportable
xant han gum DNA seguences eprading thec pnzymgs) diteeiing cihe, sihepis of spgpe nugledtidogs paid, gugar
vect or s Tont JUFeRiAes srected fompiia areipy eansiatinn A LRTTago%en MPRslicwenic a¢id @nq G0Ry

t he group cod‘@ﬁ“g‘stng of Transferase I, Transferase 1, Transferase |11, 55
method of R mEi el &R e (RSt Al Sﬁ%%ofsae%haﬂde 35y el
sel ect eq, from e group consi sting of pRK290-H336 contained in E. coli
LE392 and gepgg I.:t'ég]qd 4dgty AHREHE 48 PORa G 0dihg sad BaflaciRfiod irovtod
cont ai ned in 6. LE392 and deposite under AT The matﬁ

of claim 10 wher ein the at |east one vector further corrprl ses at | east one
of the por 4gibihe mMhod e 1€ ARerdh 6O Fdsh @ chrldble ANBYdURIAG SHid SuhishddBaritid1Q ayrfiichRfid S
of sugans nuclgsater thes3o-€ai d sugar 5 nucl eoti des selected fromthe group
consi sting of UDP-glucose, UDP-glucuronic acid and GDP- nannose. 13. The
met hod of @6 aihenibthadh et aldim 1twhereindiid hdstis caablb lotbproducipg saidipalysgecbaridel under anaerobic
pol ysacchar i cenditonai gh synthetic rates. 10 14. The nethod of claim1l
wherein the host is capable of produci ng sai d pol ysaccharide at an el evated
t enper attir &7- Thg methpofipiginh b whesgin gdicthost i & depfidfyieg 'Pﬁcleﬁé“ host is capabl e of
produci ng said polysaccharide at a tenperature 1 greater than [err].
16. The nel®hote grethed ofiapm 16 el $idhAg isfgbpted @%QB atﬂteéa eﬁm?)?%mﬂﬁw_ugm d

pol ysacchar under anaer of I c_condi |o of cI aiml
wher ei n sal%dj' P%°f °'aﬂ'é.ﬁ ?’?"F T"ﬂag" q?ﬂeda gr°u? g, ﬁ%ﬁ
19. The neth 'Ch' 2 < d host is sel ected fromthe gr oup
consi sti ngy@f BOOARS ORBRAS |

denitrifi céﬂ%'fﬁggfﬁgmwyﬁ@%gg (z:%r?gts OfPé;gu ononas S@Eﬁ%rﬁmgﬁﬂggﬁ =
Ul, ang Enterobacter ctoacae. 20. The nethod of claim1 wherein said
variants o1, i &idd\br SaaEHe copiingCh DRA IsQquohid ds” itales incthé Plasthid PRR2MDIES
Xant hononas. dapbsisk. undér ATCCi6R048 (R TE. €08 MESTREérivEanS @SRl Capdlip d dirdstngSLHdRbIBIGsMS
cont ai ned i n tb bythesissdkatthiprRRARrEB 2 =1 Ba Shd &f theluntl@ios ARiedGor Cdihah ibsynthesi® | i
LE392) or varselattéds frir eeegrbupcenpsidiing obfirackferasetlj Trgnsterase dif Dianstdraso all,| Transferase 1V,
synt hesisze a TxasfelaseV, podtyleser edalasend at | east one of the enzynes required
for xanthan bi osynthesis selected fromthe group consisting of Transferase
|, Transf ePaside jatticle Pf marifasiuieses the ¢laim 21 yrherbiarsgid evarjayts of Said DNA Bpquarcldybridize \io
Acet yl ase, KdiNA\ fepgbactpria of figgenys Xamthamongs. manuf act ure of the clai m 21 wherein
said variants of said DNA se uence hybridize to DNA from bacteria of the

genus xagt%r%ﬁaesm'aax@gm d i & goli l%@é@*’@ﬁ'ﬁf’éﬁi“ﬁéﬁ“ﬁmﬂ lcoli dLE392 and
T .The E.
c.gP?SLEEQZHQd@ BB PR hrptepratiodin B 88 Ot B ocied o O BIPEY | e

Sr;it (r:?i)(r)\r " n| sSm %#Eg{ﬁ%'sé{) A?g}%%g?:'k@%@ l'%ggagdzé é?q‘%%ggéfgp 9913659 (grﬂéA'zl'gC A
67051. U apgren fhigfoorhdfn &1 e QUAINE. JolP [Ed02 frixbddtioptsdcindd ATCC 67051,

Claims for the following Contracting State : AT

s0 1. A recombinant-DNA mediated method for the production of xanthan polysaccharides or xanthan variant
polysaccharides structurally related to xanthan ¢omprising:
a) preparation of a DNA sequence as contained in the plasmid pRK290-H336 deposited under ATCC
67049 (in E. coli LE392) or variants thereof capable of directing an non-Xanthomonas host to
produce a “xanthan polysaccharide or a xanthan variant polysaccharide structurally related to.
55 xanthan;
b) cloning the DNA sequence into at least one vector capable of being transferred into and
replicating in a host microorganism, such vector containing elements for the expression of the
biosynthetic enzymes encoded by the DNA sequence;
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50 1. A reconbinant-DNA nedi ated nethod for the production
pol ysaccharides or xanthan variant pgpgy3assepstdes struct u‘@',mm!namﬂlmu“ll
xant han conprising: a) preparation of a DNA sequence as contal bed. *
pl asm d pRK290- H336 deposited under ATCC 67049 (in E. coli LE392) or

vari ants ther eofc) drapsédoing thé velitor cottainipg dhe it -sdéaerich Gnto rea kosh orroorganipm edpable @
xant han pol ysac dmdp¢ingepotysacghagidaunderrthe dire¢tiam of theoPNAssegednes: i de structural |y
related to 55 9 cultusingth:bost m[igm@sﬁffbﬁm vnglen geadifoRm\arpeag i e mpinteraneg of |theauestorand
vect or capabl e cYnrsisehthe pelypascharide@nd nt o and replicating in a host |
i croor gahi sm < BHVEFEGIRHPOFBATENSYR ng el ements for the expression of the

bi t heti ded by. th 44 P O 326 544 B1

U oneler i ng T e BT SB T hin P RECHRIe e Y RS a5t i °)
i i | f . y| i he di ti f

The DA sgadon Bl o1 i Rk RIS bbb potblfort 71 16

appropri at e,4f thegﬂr?]dg{&g%f‘ééﬁﬁ vmgreih % p\f@&‘:&faﬁd’% béyrgc?ulagdslg ﬁ?_anJce djgtgd Eolytrjlc?leé.

pol ysacchari de; e) harvesting the polysacchari
met hod of clsai fhelneito bRdidin bt MAerbin hs IR Si@alds0 bOpBdics i@ PoiRgimbS Xant han gum
3. The method of claim1l wherein the polysaccharide to be produced is
pol ytri mes. 610THe.melioe oNddir @ AvhErbin tHePoRatchaliRdte béprbdiRed® hohsaRbtgiad pel@stiaMed ©
produced is non-acetylated polytrinmer. 5. The nmethod of claim 1l wherein the
pol ysacchar i7deTHsondthed pf ddiu d exiersis thp@bly$aethaddeds be drbducé is ndnepyrueyldtartixaothancgual m 1
wherein the pol ysaccharide to be produced is non-acetyl ated pol ytetraner.
X_The net h@d Bife nsthwi of daimii avherpin thelpelygeothpridece beaprpdiced is ndveacptylateldixpotian gum.
non-pyruvgl ated xanthan gum 8. The method of claim 1 wherein the
pol ysacchar i?deT™eometod, ploflgittet] Wherein othe Relesagsharidedto xenprRdised, isnonzagetylatedriged non-
nmet hod of cl ai PHWWYIHRS¥AEIMAD 4 pol ysaccharide to be produced is

f claiml

e o1 Ao RS B 50 0L Ut il 5 i
wher ei "of Pt ot w ° !
267" "o rproRMR fries sitel o b s el o oar e [ ot eyt O
|, Transferase 3 , rahsr%eraase 1T17771r ans eraaseo‘fnv,ras"f'ransferase V,

Acetyl ase, Kel#loaR@ndd ol Y WREER Ghe ot loast'dAS V&S I’%Qgpr%gs L& sdio MG ﬁxef[gt:b%p
at | east one Veglihg 6OSAK2GERIEE Jontsifeld Gt E%i@éésé(in B6M3kited GnddF RYEL GRS 'aRd bXde
&f / pRK29Qy H336coptainbchih BESbI ILB39E and @pbsitbd-shder At s9@R0Si t ed under ATCC 67049,
and pX209 30 contained in E. coli LE392 and deposited under ATCC 67051.
12. The net hadrhefmerodiontidifh 10WheRinhd Adeadiiont O&tdr (A& cuMBHisey atfidakii die bf the portable
conprises at |Ensisequaed fendoing iy biipines BiNLtrRCH SRMkSis Ol CSOgHr Nucibdlitess RZY NBGar
di recting the mpnitides isglectdd Bangjaite graq eaisisiihgSof URHR-glucesey AIDPRYILRlremid iacié Sand GDP-
sel ect ed s6r om méwosyr oup consi sting of UDP-gl ucose, UDP-glucuronic acid and
GDP- 35 mannose. 13. The nethod of claim 1l wherein the host is capable
of produci nd3sHiednsthod wtelaimiiawtierin the hast igicapabia ohrroducing saidpolysa@hatide atThigh syethdiiod
of claim 1l whed€$n the host is capable of producing said pol ysaccharide at
an el evated tenperature. 15. The nmethod of claim 14 wherein the host is
capabl e df PfolacTeied oheigmyb Mireir trdestde cappble, of Rpdueipg, £3id molysreca¥idp a pplevated
[err]. 46 16. AP hod of claim 1 wherein the host is capable of

produci ng sgj ri.de u r.anaerobic.conditiogns. 17 The nethod of
Cl o 1 ot HSTQRAEEAAH 18 Sndhfd b B0 ACloilelor BRI sl By 5t RS
claim 16 ghereln said host is selected fromthe bacteria of the genus

G ostri di UMyg, The method of claim 1 wherein the host is capable of producing said polysaccharide under anaerobic
conditions.

17. The method of claim 1 wherein said host is a denitrifying bacterium.
18. The method of claim 16 wherein said host is selected from the bacteria of the genus Clostridium.
19. The method of claim 1 wherein said host is selected from the group consisting of Pseudomonas putida,

Pseudomonas cepacia, Pseudomonas denitrificans, Pseudomonas fluorescens, Pseudomonas stutzeri,
85 Escherichia coli, and Enterobacter cloacae.

20. The method of claim 1 wherein said variants of said DNA sequence hybridize to DNA from bacteria of
the genus Xanthomonas.



19. The nmethod of claim1l wherein said host is selected fr

consi sting of Pseudononas putida, Rseggsgsyaast cepaci a, Psel:l“l"mlﬂullm“m " |II|
denitrificans, Pseudononas fluorescens, Pseudononas stutzeri, ¢%5L . ®
Escherichia coli, and Enterobacter cloacae. 20. The net hod of claim1

wher ei n sartl A methed fos thefprepaiiatibn DKANS cgauenesecapgpbler of diireating & niidikokial calirtp Isurdhesird &
of the genus *eathanirelyiecese angat leastiope ¢f B enzgmes rxuirad for yanthen Horinthesis seleeted from
preparati on dhe prup segisking ok T@aﬁmeel dengdargsa dy Trapsfesase; b r impiatasec ) Trapsiprase V,
synt hesi ze a 65‘8“???&#9 °y'I‘I’€'f°I§J Ss8id N4 seauenes coMPriee ad?”"‘t'f‘ﬁ?”éﬁf%\‘?é’@d l"‘e %JP'P%"
for xanthan b?ﬁs? 8 gprositod jupder ATCE PT9A9 fmE ogh HRPE2) op Msipnts thergot spmarising Breparing o
| . Transfer as®ds que*I%’h%F‘é’I"a%'@mI"I R S8 ansferase IV, Transferase V.

cont 4 ned P }a' WRB SR v el SR S Bk BBt Fler DR et

E. coli LE39 thereof conprising preparing said sequence in a
manner kno

Said DNA SeoUpanbe %E f°§%§'°;’,?f RPpa PR S fl @A E S Le
10 23. A net hod for the preparation of the plasnid pX 209 conprising

i sol ating 24 Almgiha® ok thefprdpafation of Bleiplidsirid PRK290GI06 b&:wasmﬁaatmﬁ%pﬁ?&&hom%
A met hods f or doheE pg2afepsshsd unterTCCIBRO4p] asm d pRK290- H336 conpri si ng
isolating said plasmd fromE. 15 coli LE 392 deposited under ATCC
67049. 25. 25 Arnmbthatiiof the ptebaration efzamiaborgamisor of thersirain B.ozot &R B8 (PRK290-H836 tepasited E.
coli LE 392 (yRK290C BEBE rorurepiog tultvating saie micAdg@ispi0 4 napusrsrows pergecul ti vat i ng
said m croorganismin a manner known per se. 20 26. A nethod for the

pr epar at2 oR8-of methed fer be pigearitionpigr micigerganismugt thepstraie £1 qoli LE 38X @Mdm)ed under
deposi t ed und‘é"rccm °B’P9!§T9€HWHQ§F‘HQ"W%F'%I"IW@%ﬁ'@%ﬂ??%r ganl smin a

manner known e 27. An artlcl e of_ manuf acture co r| SI n
sequence a§7 ? igle, gf mF f fopeSs t ﬁ)
(in E coI| s er qi °°

cel | "5 a "a" A ° ; Tﬁﬁ?‘ b o Sk %%% "‘% ase"f\'f

e
enzyrres reqw %&E hest's "sel ec
consi sti ng of rans eras ransferase I, Tr ansferase I I I Tr ansferase

1.V, Transf g§ g aMicle %Ndfa%ﬁﬁe o akiRsH- wth%m HRGafnts o s&a @NA@&HE&%U»F o‘i-’zqu

the cl aighn 27 rekod Bhcdd & thePohdMamhdiionssdi d DNA sequence hybridi ze to
DNA from bacteria of the genus Xanthonbnas. 29. The plasm d pX209 cont a| ned

in E. coli 29. 598 dlasiid pRvp @onitdied il i) @6 LEATZ ¥nd @iébSited urdbr ATCEs706ASM d

pRK290- H336 contained in E. coli LE392 and deposited under ATCC 67049. 35
31. A m cr 6®rThapiasmid pRK2ON-¢I336 doatainedtn Eomii LEIOE 3 depsitikiiinder A386 B7@0p0Si t ed
under ABCC 67049. 32. A mcroorganismof the strain E. coli LE392 (pX209
deposi t ed GhdemichATGDIHEHb, strdo ERsli bFI8 (REKRI0HS6) Mapasitadandsgy AT 67049. Ur

fol gende Vertragsstaaten: BE, CH U DE FR GB, IT, LU N., SE 1. En
Ver fahren A% tA Biceorganissheiithecsieie E. ol hEIORYpXa09doppsitadt uapier AT 80@6?51 ,

Xant hanpol Esaccharl den oder Xant h- anpol ysacchari dvari ant en, di e mt

S 2 s B o o Pl L

DNA- Sequen

6.7049 (l n E O ﬁq’ %%ga[s r%nﬁlpﬁgn BN&\?&r’ ?srtellh/ r]vcn nt? arlgen’o fangl
ei nen Ni cht- 3; nd ysacc ari
oder ei Xant aJ 6331 Eiﬁ I-%Eé "mnrteM lLJn er ATCC
verwandt i st, Bﬂﬁé \6n tEel: -Q!IE:;:@A thistoR 4, & Vo %na Ml&%%eh m.cm
ei nen Vektor, ({&&nidsSnCkdnhdh fhakpoSicelRfd 2884 SeineOxanthanpolysdR&; J@ﬁﬁi& HQ
darin replizi emmmrsmrgﬂamanmbﬁérz mper Vektor Elenente fO die
Expr essi on der (dyikumghsh it iDNAISeGuekn Fy fidesShe eifléh Vdkiofi dor iAN\éinenEWinerhikrobrgahisRius
wer den, sent hi | kibgrirdgen ukdodsiih repiett wkedon \kedil, @bki dieset Meltdr Eochonts @ur [N EXpRESIEANIBY
i n ei nen W rt s biosynthetisgieen iEpzyire, digldurchRid BidAaSeanjnanz ikebianteden cbatiiisi Nf | ul  der
DNA- Sequenz er mujlj)gwmmndy,s Vektors, enthaltend die DNA-Sequenz, in einen Wirtsmikroorganismus, der

Polysaccharid unter dem EinfluB der DNA-Sequenz erzeugen kann;

{d) Kultivieren des Wirtsmikroorganismus unter geeigneten Bedingungen zum Beibehalten des

&5 Vektors und der Synthese des Polysaccharids; und
(o) Ernten des Polysaccharids.

2. Verfahren nach Anspruch 1, worin das herzustellende Polysaccharid Xanthangummi ist.
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(d) Kultivieren des Wrtsm kroorgani snus unter geei gnet m
Bei behal ten des 55 Vekt ors und geg ss@/gdia e des Pﬁ! ﬁm Fmr@ m’d
(e) Ernten des Pol ysaccharids. 2. Verfahren nach Anspruc ¢ WOr Imn

her zust el | ende Pol ysaccharid Xant hangumm i st. EP O 326 544 B1 |
Lililil liliPBd MenfahtepinaghAnsarach 1, worin das Wriusteliehtls Pdﬁrsaoc&nveblfmineraﬂ nach
Anspruch 1, worin das herzustell ende Pol ysaccharld Polytrimer ist. 4.

Ver f ahr en na& h VRH%’E‘?"LI@FP TSPWS‘HP Worinas hrszusighonds Paiysensharig inigkiaceiyliames Polytrimer ist.
ni cht - acet F %%‘ Pol imer ist., 5 5. Verfahren nach Anspruch 1, worin
das her zust eP eff rqu\a B’Hﬁ'r » Yoriples, esqustalionde Rolysaccigrid Galytetiamerist nac h

Anspruch 1, ¢ das ZUs eI | ende harl d nicht-acetyliertes

Pol yt et r aner &?s\{eﬂa '\%‘r ¢l f" 1 Wertyd Eeéﬁ%ﬂ@ﬂ e Polyspschagd ﬂ'&'&"aF%‘f"Erﬁ?étP alvielamps ist
Pol ysacchar | t 8. .
nach Anspr,,pcﬂ z‘:ﬁé\/}\%’rnﬁﬁ&ﬁé%%g{zﬁé ) hlg%esqemyy Plps Jd"'?nt'e’ﬂr Vygeétgf %"I“E?QP@F"
Xant hangumm ist. i5 9. Verfahren nach Anspruch 1 vvor| n das

her zust el | engle vd@dnyenafash AfdoRicih g

Xant hangunmm i sdt... 10. Ver féghr enC\ﬁJgg%ﬁﬁﬁ%f%drsﬁfcéﬁﬁiPH%@%&P&%&XQ&YMV@E@@MW
ei ne oder nehrere DNA-Sequenzen enthalt, die Enzyme kodi eren, ausgowghit
aus der Graup$e Vettahsineimem dingpidch TT, awdih edaaserzhstelﬂﬁoansdlﬁéc%ﬁﬁdl A:oht-ye@rb%ﬁ LRr nigf-
so ||, Transf emaoeliondr Xanthangimed ase V, Acetyl ase, Ketal ase und Pol yner ase.
11. Verfahren nach Anspruch 1, worin der Vektor einen Vektor unfaBt,

ausgew hit atfs Vdéﬂhfmflp@sp'b%t eModmigden der YeRISRD Ginkb{9345, meGthA-sa‘qUQrﬂerEenﬂﬁml die
LE392 und hi nt &pvERtkodierems ausawehit 870dps Gruppri besihedi aue iTtahsiédraser), Transrase | Transfera-
LE392 und®hi nt &P f"gg%n%@fv Apesterase YpAcetyfaep, Kotalasgand Bolyrestasaach Anspruch 10,
worin der Ve t ﬁ: ter h| n umc aBt m ndestens ei ne der abertra bar en

DNA- Sequenzeh: od‘f°§'f Spr Velfor ejfep Vektor: yrak wahit aus der Gruppe,
Zuckenukl eot i d& %—i}éé "E?E %ﬂb r@ﬁ%@ﬁ% "Efé h'&@‘é‘?}é%‘?{ﬁmﬁ/@mf@wnﬂ@’§209
der G uppg, bes?e‘h hd =S jatgdegt u fat-onsal u- re und

GDP- Mannose. f ch der
Pol ysacchar f@enqaﬁsben\ﬂ%h %{E}ugﬁ' W% ﬁb‘géerthor we ;E sglgon UCker ’P a‘j% E'PP
Anspruch 1, wogj, r t\ﬂ%ﬁ' @
herstel | en kanpbﬁln%'%%gwyf: e gﬁ‘rlte“% dﬁgc ﬁé%rucﬁésiﬁéng%srﬁﬁder utg ucum"sau'
Rolysacchari d bei ei ner Terrperatur von gr6Ber als 30*C herstell en kann. 16.
Ver f ahr en natsh véuth sch Ahsprob® ] worifl @ér Witk hs rbiyBadtkbritl Fit heea 'Shtlhddbradh nAaeh RIARN
Bedi ngungen herstellen 40 kann. 17.- Verfahren nach Anspruch 1, worin
der Wrt ei m4d¥erahmen hachiAespeuet & swdsa ldbrowitues Palfsacchaid byiadidenéthshionTmPerAiHRFstsfidh
16, worin der Wint ausgewAhit wird aus den Baktorien der Gattung C ostridi-
45 urs19. Verfahren nach Anspruch 1, worin der Wrt ausgewAhlt wird aus
der Gruppe, Ye¥erihen aa@@sm@uuoworm»ayv-rp dasi RhivsacBlsaid dheinatnea Jeromspeae ivan grdBer als
Pseudononas def{ t&herstedieenn. pseudononas fl uorescons, Pseudo- nonas stutzeri,
Escherichi a coI| und Enterobacter cloacae. 50 20. Verfahren nach Anspruch
1, worin di €VEARE B3N AetPrsRuA. vl den¥indas Priyraerbaridmater enepreben Bieringongenihergtelion
Xant honmon¥s hy Mdi si eren. 21. Ein Produkt, unfassend ei ne DNA- Sequenz, wi e
in dem Pl asnid nterle .LLnter,,TCCS 67049 (in E. coli
LE392), ent ﬁ‘é Yge;ﬁmg'g o,rﬁ('/s Flﬁcglhtwec’ﬂn 5%5%’5"’" 8?’5‘"®°F?Bd%'58§'?‘?fb'f"éft1 e Zelle

verantassen IO ho 95 61N WORIF Sl 5P 15 DM

19. Verfahren nach Anspruch 1, worin der Wirt ausgewshit wird aus der Gruppse, bestehend aus Pseudo-
monas putida, Pseudomonas cepacia, Pseudomonas denitrificans, Pssudomonas fluorescens, Pseudo-
monas stutzeri, Eschenchla coli und Enterobacter cloacae.
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20. Verfahren nach Anspruch 1, worin die Varianten der DNA-Sequenz an DNA der Bakterien der Gattung
Xanthomonas hybridisieren.

21. Ein Produkt, umfassend eine DNA-Sequenz, wie in dem Plasmid pRK290-H338, hinterlegt unter ATCC

55 67049 (in E. coli LE392), enthalten, oder Varianten davon, die sine mikrobielle Zelle veranlassen

kdnnen, eine Xanthanpolymerase und mindestens eines der Enzyme zu synthetisieren, die fiir die

Xanthanbiosynthese erforderlich sind, ausgewihit aus der Gruppe, bestehend aus Transferase i,
Transferase Il, Transferase lll, Transferase IV, Transferase V, Acstylase, Ketalase.
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e

Xant hanbi osynt hese erforderlich sind, ausgew hit aus der m‘“ﬂﬂ\‘ﬂl\“\‘nd
aus Transferase |, Transferase ||, gpgnaoécisae |11, Traris\m ALt
Transferase V, Acetyl ase, Ketal ase. 47 EP 0 326 544 B1* ¢ - " I
[Tt Shie 1 M 'l 22. Produkt nach Anspruch 21, worin die

Vari ant en der Pbiwkt GebyAsspruch21,BkiAn die 'YaiBaten dpri RMA-Srapengan DA oK Britarem e Lattung
hybri di si er enXanfi8morida ytiAdisiened.d  pX209, enthalten in E. coil LE392 und
hinterlegt unter ATCC 67051. 5 24. Das Plasm d pRK290-H336. enthalten in E
col i LE392 28nBastiiasmist X208, enipaiter in Ereoit LE398 sod hinterlegiinter ATSG &85y ani snus des

Stamms Ef coil LE392 RK290- H336) ,  hinterl|leqgt unter A 70 26.
Ein M kr oor"’d-ielﬁ?sspdifg‘i %’t"‘éﬁ?ﬁ'&ﬁ"ﬁ?&%ﬁiﬂ‘é@%ﬁbggﬁgf “'ﬁ?ﬁ.@ggg@? unt er ATCC
67051. Pat entansprUche fur, f enden.. r - ' ren
mttels rek@@nbPIEfOSEERR q”ﬁ%%lnégl—@#ggeg% I(Qﬁ%%@%b)@ﬁ%;ﬁétnuﬁoq 52%%%@2% den
odor Xanth-_.15 .. _an S ' 2{ i ' rukturell
vervvandtmsiqq'cll,é'"lﬂ‘nﬁq"?fr a@% ‘ysq?g%:s(év "i%%@?ﬁ%‘ﬂ"%@é%@vﬂéﬁ' gi eui n dem
Plasm d_pRERMaRmtond i fofjendé vaitBbahl @ 67049 (in B coil LES92),
ist, o avon,

ent hal t en or von Vari anten di e ei nen Ni cht-Xant honmonaswi rt
ver ani asseny KRRNRRRahrddl it fakdibiBRbryINICRN &S Hers@lAY véh Xedthanpolysacchariden oder Xanth-
Xant hanpgl ys aggagsdcshaddviriies; dischiexdiihkn staRtrbibveneatisiot Lrtdsbender wandt i st
herzustel | en; 2@) Herstellen (elnpr BNABsRErRNWIBESIe DNBMSRIgHmi pRK290-HB36 bisterdagh umernTiGC
Vekt or, der in eroseg EVdoli SEIoRY, etiagiemists ndes vadoriantangiavonudiel eider Night:Xenpthdmonaswirt
wer den kann, wolednlaskes Sdinneledit OdantidngsiysatobaridUpdet ieine Xapthanpolysgerhefisivariants, die mit
biosynt het i scheXenthar struktpreliivepwaddirigihegigellBNA- Sequenz kodi ert werden, enthal t;
(c\)‘/Cberzor agen @k 8lonerkn dersDNA-Feduerizt ie reindgstenspen Yeldore A9r In|ainep Wjdsikroorganismus
W r t smi kr oor ganibsriagen wd dainotepliziat wetsten kannnvedel disspr Vakior Flgmente. fir gig Session dor
erzeugen kann; Higsynthetischen Erzymey|die; dyrch die PNA:Reaygnz kadiort werdan. S us unt er 4
geei gnet en Bedi ﬁqghﬁﬁﬂe 9P pEkgE Lot ?ﬁ‘dcsgé% BiSeuns. | §ingT Wigmikrepraanisrue, der
Pol ysacchari ds; PO¥§econ® “EP’ 9 "Z’('é%d?f‘ CEtaeiE ek nki;ga*A rfahten mach s
Anspruch®1, wor {oh Kytjder PG et °ﬁéﬂ?3'?'? ot ﬁaﬂgumﬂ ISt . |
30 3. Verfahren’ &sh“"g\ o e oS WOrTTy das herzustel | ende Pol ysaccharid

Pol ytri nmer i st . LM PR R ach Anspruch 1, worin das herzustell ende

accharld
Pol ysaccharj d V%aggh e Hn¥drichi "[e ﬁ?in B netAubtbiBhde! Folysaceiarid Ranthi@fulilisen nach

Arspruchgl, worin das herzust ende Pol ysaccharid Pol ytetraner ist. 6.

Vert ahr en ngcRye iR hkkhAndpruch! idtin dashoastsididetHolyedeetRridpdipterae anar i d
nicht-acetyliertes Polytetranmer ist. 7. Verfahren nach Anspruch 1, worin
das her zust gl hemsirn Radhymanedhal wdlin Abcikvizuitylionds)Hoiyedctterid dehtatenligrtesRolytdDer ist.

ist. a Verfahren nach Anspruch 1, worin das herzustell ende Pol ysaccharid

ni cht - aced ys.1 &wsitahron XaohtAnspagph wvorin sias hedst@llendécRofysdectarid Relyéiramasiply uch 1, worin
das herzustel |l ende Pol ysaccharid nicht-acetylierter und nicht- .
pyrovyl i ert@r Viahteh aachLAmsgruchdt worin @las heegustellenderPolyaaspharigh ight-aestyliartes Relytpamegifer
der Vektoren ei ne oder nmehrere DNA-Sequenzen enthit, die Enzyme kodieren, .
ausgew hit Budedrsren Gagipinsprughcls ariredng harustefipndp Splxsageharid nich-pyrpiyliegerXaathpngummi

Transfer# 50 ist so Ill, Transferase IV, Transferase V, Acetyl ase,

Ket al ase und Pol ynerase, 11. Verfahrepn nach Anspruc , S WWOT L0 .
oi nen Vekt o¥ Y& ?P,"aﬂhé'EBfomiy'tw°§ﬂ§aﬁg7’z”%9@6?)°e,§8‘bsg%cp i} e"h°§P%°ﬁ‘2"°§%rK?§@'%@%'§
enthal ten in pet. coli LE392 und hinterlegt unter ATCC 67049, und pX209,

ent hal ten45 gl %‘e a?\PeJnl n rwﬂdhm@ihe&ag% zuélgll%ﬁfe, %Tﬁ&cﬁa?’ﬁ%ht—%tyﬂgter und nicht-
Ver f ahren nac[b %,gﬁg{ep oAk N der Vektor weiterhin unfa~t m ndestens
ei ne der Ubertfagbaren -rSnequenzen, di e die Enyzne kodieren, die die
Synt hese Vofy, {dgdhRINLHALIERIshAE, Soft! RERr déPVskioreilicfe BLisHRalitid BIA-BétRorers grthaitdid

wer den aus delenigméNdSiero) bWt Quds Gipps, bbstehestaus ThdsiérasealTramstolase Il /Bansfera-
50 se Ill, Transferass IV, Transferase V, Acetylase, Ketalase und Polymerase.

11. Verfahren nach Anspruch 1, worin der Vektor einen Vekior umfast, ausgewdhit aus der Gruppe,
bestehend aus pRK280-H338, enthalten in E. coli LE392 und hinterlegt unter ATCC 67049, und pX209,
enthalten in E. coli LE392 und hinterlegt unter ATCC 67051.
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12. Verfahren nach Anspruch 10, worin der Vektor weiterhin umfaBt mindestens eine der Ubertragbaren
DNA-Sequenzen, die die Enyzme kodieren, die die Synthese von Zuckernukleotiden steuern, wobei die
Zuckernukleotide ausgewsihit werden aus der Gruppe, bestehend aus UDP-Glucose, UDP-Glucuronséu-
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*C L MS re und GDP-Mannose. 13. Verfahren nach Anspruch 1 '

Wrt das Pol ysaccharid mt hohen Synigpapsieagsaminer stell en kﬂm“\ \lmuﬂ‘\ﬂﬂ“‘ .
Ver fahren nach Anspruch 1, worin der Wrt das Pol ysaccharid moos *
erh6ht en Tenperatur herstellen kann. 15. Verfahren nach Anspruch 14, worin
der Wrt das Po¢ ywl@i¥hMannesebe! einer Tenperatur von groBer als 30-C
herstell en kann. 10 16. Verfahren nach Anspruch 1, worin der Wrt das

Pol ysacchar i #- etbyenaagteinspsuch 1pserinsgiigeias ysagebaridanit heherSyntheseratgg hergialiea frann.
nach Anspruch 1, worin der Wrt ein denltr|f|2|erendes Bak%eri umist. 15 1&
Ver f ahr en "nadh Ve eeh ﬁ'ﬁp’“%dr Perincler YR da8 PalyRegRigErHRet Siofr PohiRrsTapRratur herstellen

Bakt eri en der ™ ung Aostridi- um 19. Verfahren nach Anspruch 1, worin
der . Wrt aus? hE'enV\Aacr:lgAt?‘sursuclgﬂ weﬁrygg'%'rt as SEQCQIaﬂ%% E ﬁ?e g\- ergtgr von grc{EQPst
putida, Pseu %B“@ﬁer ohonas deni triti cans, —Pselabnnnas
fl uoresceg Pseudo- rmnas stutzeri, Escherichia coli und Ent er obact er
1 0acae. 20, 1o/QlefiiHn o e AR WolFdbr irt YR Pofjedl frid/ide ddoftBerBdairiiRer e
an DNA der e, en der ttung Xant honmonas "hybri di si eren
Verfahren zum Herstellen ei ner DNA-Sequenz, die eine mkrobielle Zelle
ver anl assen ¥angrahednhachi@isbrichipebriirder Wrttsin dedivintisielied Bakirighh BES der Enzyme zu
synt hetisiheren, die fU die Xanthanbi osynthe- se erforderlich sind,
ausgew hit ats vésahrdornagpansploersies varincbea Wirt dusgawdifiewiadsas lden Bakterierd ear ®attung [Clostridi-
Transfe- rase lum., Transferase IV, Transferase V, Acetylase, Ketalase,
worin di e DNA- Sequenz ein DNA-insert 30 unfaBt wie enthalten in dem
Plasm d pRK2Y5-Ved@en rapminspiueiyl, werin der VA @dsge7ailf ovirdiaps ger Grppp, besteimng au do-
Vari ant en 2Q:Iavorm°"aﬁr§lﬁdaz Eprydepanas espacia, Pepudomuspy daqikiticags, ﬁe@mpnap.ﬂmsmrm,ﬁseudo—
Wi se. 22. Verf%ﬂﬂmmmwdzﬁ"‘m%mwbmaé Vari anten der DNA- Sequenz
an DNA von Bakterien der tun nt hononas h%% | Ssier

S

Ver f ahr en zu? E;eé'l'\a%gg' é Thiif Yarfrgise ger R4 ﬁ@ﬁldP’e'?aéﬁ"ﬂé’? Gattung
Pl asni ds aus E. mon efhterlegt unt er ATCC 67051 24. Verfahren zur

Her st el | ufig E‘F%%;. SLS HB A-ééglfg% dobibifs" E%ePLIQsééH Uin2HiRe
E. coli 40 r&g Sihe si Ii E‘# nthe-
Herstellung ei '%S%rf gﬁcﬂ‘%fn&laaﬂég% ?Eer he ﬂm%r nsfe-
hinterlegt unteise/M Grarité Bée‘?lv Y I er&£|5§3 f dd Nﬁ?—@écﬁﬁﬁ}' SifTBRAlIert -
an_si ch begkanntuaiash¥iie SRnalB? in ddin Pl‘a(aﬁué SAKAR0-HEIY, hiniFicat GihtbrUATEC87045(n E. coli LE3S2),
M Kr 00r gani s sodétarisnton @8, mfZssdnt Hofeiba doind6RAY in dnisith Békamsr Wemb el ATCC
67051, unfassend Kultivieren des M kroorgani smus in an sich bekannter

Wi se. 27. Een Veridneknkiach Ansprachsl nwboriaidisc/abiiiisn BeoDNAISaqueniz @n DNA danBaRiefiendetl Gattung
pRK290- H336, hixabteonhopggt hytwidistrenATCC 67049 (in E. coli LE392), enthalten,
oder Vari anten davon, die eine mkrobielle Zelle veranl assen 50 k6énnen,
ei ne Xant han®®b|Vprisivensaur Herstellyan dessRiasrmisls oXP9s urdiessenchisgfisnen des Rlgamidseaus & call dF392,
die far di e XarhintededdivelenATICRELB1er f or derli ch sind, ausgewghlt aus der

G uppe, bestehend aus Transferase |, Transferase II, Transferase ||l

Transf erase v Verfahsacaue Herstaliung des Rlaspids Rik299:H339, yuiasseng Isofisresfiog Plasrmics, aus E. col
Anspruch %7, wdF%? 'Ei?t%"eg'df"feéﬁ'f% 48 DNA- Sequenz an DNA von Bakterien der

iGﬁt tEfmgol‘Si‘S B, ??J mg% 7'33;%? gﬁlﬂes M?%%Fge“ Zs%mgﬁs b, £2con L Eadd (rd00-A5%61) Rhib il

eren de |smu in an sich bekannter Weise.

45 26. Verfahren zur Herstellung eines Mikroorganismus des Stamms E. coli LE392 (pX209), hinterlegt unter
ATCC 67051, umfassend Kultivieren des Mikroorganismus in an sich bekannter Weise.

27. Ein Produkt, umfassend eine DNA-Sequenz, wie in dem Plasmid pRK290-H336, hinterlegt unter ATCC

67049 (in E. coli LE392), enthalten, oder Varianten davon, die eine mikrobislle Zelle veranlassen

50 knnen, eine Xanthanpolymerase und mindestens eines der Enzyme zu synthetisieren, die flir die

Xanthanbiosynthese erforderlich sind, ausgew#hlt aus der Gruppe, bestehend aus Transferase I,
Transferase ll, Transferase lll, Transferase IV, Transferase V, Acetylase, Ketalase.

28. Produkt nach Anspruch 27, worin die Varianten der DNA-Sequenz an DNA von Bakterien der Gattung
&5 Xanthomonas hybridisieren.

29. Das Plasmid pX209, enthalten in E. coli LE392 und hinterlegt unter ATCC 67051.



EP 0 326 544 Bl I J . 1 S 111 30. Dfﬂ'm '
pRK290- H336, enthalton in E coli Lg383o8848s Binterlegt ﬂm IHI!";"%,L
31. Ein MKkroorgani smus des Stamms E. coil LE392 (pRK290-H336) . henterlOgt
unter ATCC 67049. 5 32. Ein Mkroorgani snus des Stamms E. coil LE392
(pX209), hiso: bad RignidPRK20-HEBE,EntHaIBH in. E. BeiiEARW und hinteriagt fder ATEAE 6E04P-ons pour

|l es Etats contractants sulvants: BE, CH Li, DE, FR GB, IT, LU NL, SE 10
1. Un pr ocex6Epaikraorganisrasides Stainme Egcali hEIWRIPRKELHAZMbinteriegigiter AECHEBtct i on
de pol ysacchari des de type xanthane ou_de pol ysacchari des de _variantes du
xant hanes 288pEinMirreorgenipres; des StameysEneoli 4E392 412PRhinterlaghyBIRATCE 87951 5
preparatiogad'une géguence d"ADN telle quo renfernee dans |1 plasm de
pRK290- H33874Y! us ATCC 67049 (dans E. coll 3 0 var kgnt es de
cel ul -ci cdjpupndicatjangpqur beé(réctﬂﬁ"ﬂg'tag‘(aﬂ%ﬁ-““f'gs' B, CHI’_gaﬁ ’)ﬁgh%hriggig‘f@hhe

d' obteni I, Un ol Y2 BECRANNGSadS o HACATN AR PR pRBbGAG Risdctantlos H3Gype
var ant ol < e PP M e A e e
de la sequencg, 0 ADN en-al noins un vectour apte a tre transfere dans et &
Qre replique O8NS,k Rbld e seiBhos TADRESIR qué'fdntbiflée WA leplasmidd PRREJIHIBE akpsss
ei ements pour | s BXRTES 57099 (dehsE) £ E:304) b 866 Validhiok dbl BsluiRNapabilas® ditgbr Undhdte non-
sequence,ADN;  2fnthomonas &ih doBtehif @ pulyeidchafitlo deagpeianithdne bk 6 palshechaidé @ansaatamto

d' ADN dans un ngclamBéng 3thictrelierisht Sppareé apkantabi® ;de produi re un pol ysacchari de
sous | a directigne diendga ds &nssauence dABIDEL ad noing ut Mécteur eptaldl &te tansérégians etrieétre
h8te sous des cepidud dansunapigp@ganisme hdtpour tel vestatn retferenantcties ¥idmpris pous feXpepssion
synthbse du pol yeagodsidsgrehétiques enspdés paniesighanee 80N pol ysaccharide. 25 2. Le
procéde ge | a revehaisioad gectsir redtamunt l2 géaupnch &'ABD| dpamiancmigioprganismerhdtecupcentible
produit est |a dromredvirelun polysecekaride sogs ladingstiencdedesiguenced'ABN endi cat j on, 1, dans

| equel e pol yséidepuirie g miesqomgepisrae hite pus des gonditigns anpropifes PPy aptistionly vactey gt
procede de | a r@vEMiepedt paysaceharideyfl | equel | e pol ysaccharide devant etre
produit est un Pdpeqite Ay Plvsaesharide et yl 6e. 5. Le procede de |a revendication

1, d fequel | I hayi de d dui |y -3
e 6. Le prold E};@d% oo eraaleaien oo SHR oo S B REtkp Bl o Plt 4 il

devant etre p " est un polytetranb- re non-ac6tylee. 40 7. Le procede

de 12 reveng ¢ablodis hp 1aiRadafoh bark foali oo ERbRds BvidEH R rodth 6& uPb Ao

egt yune gomme xant hane non- pyruvy Le proced6 de | a revendication
1, “dans ['eqyol ¢ hRcdueldy :2etdnabdtole 1, danNsABdueldb boysaEcheHds devahilstrb ProgiaBurCiRdlytrimere
xant hane non- ageicklyRe. 45 9. Le procede de |a revendication 1, dans |equel
| e pol ysaccharide devant tre produit est |la gomme de xanthane non-ac6tyl ee
et non- pyr usly|Le @rocéd de lierefsnaicaioke 1,diand laquells polgkiacoharide devhnt atra pediitstie bolyétamin
parm ‘| ess veckeeurs, et au nmoins lun d entre eux 50 renferme une ou plus
d' une sequence ADN encodant |es enzymes, choisis dans |e groupe constitue
de | a transé.elapecéds db ia revendication tdanslehuel legpolysagohafide dexant ftyel produly ost up pajyiétramie
1V, la transf @ eweacdiyléd.' acetyl ase, | a cetal ase et |a polynbrase. 11. Le
proced6 de |a revendication 1, dans |oquel au noins un vecteur conporte un
vect eur ¢hol-sile gepdsié|da laygvendicatigf 1 dans leqyplde Pahigacchrside, fgyem 81'?-8'3?}”@8‘&{"18 AR R
E. coil LE392*#thepsprosrusi®s | a denonmi nati on ATCC 67049, et pX209 contenu
dans E. coli LE392 et depose sous ATCC 67051 5Q . *C MH.12. L
procedé de ¥alf %{f?@?ﬁid@agzt%éwg'fﬁﬂm 3a‘i‘? s |°8't?ﬁf§| p°%(ff°%‘1§f'dn°sd°ﬁar?t ééec?r%‘lt}"rt e%d?‘rﬂ%?'?eedeen
outre au i n&AjIFae non-acely’es.

8. Le procédé de la revendication 1, dans lequel le polysaccharide devant étre produit est la gomme de

xanthane non-acétylée et non-pyruvylée.

10. Le procédé de la revendication 1, dans lequel chacun parmi les vecteurs, et au moins I'un d'entre eux

60 renferme une ou plus d'une séquence ADN encodant les enzymes, choisis dans le groupe constitué de

la transférase |, la transférase I\, la transférase ll, la transférase IV, la transférase V, I'acétylase, la
cétalase et la polymérase.

11. Le procédé de la revendication 1, dans lequel au moins un vecteur comporte un vecteur choisi dans le

55 groupe constitué de pRK290-H338 contenu dans E. coli LE392 et déposé sous la dénomination ATCC
67049, ot pX209 contenu dans E. coli LE392 et déposé sous ATCC 67051.
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des sequences d' ADN portabl e encodant | es enzynes dirigean :
nucl eoti des-sucre, |esdits nucl eoti qgeg @35 8441 Sucre 6t ant lﬂﬂwpﬁgmﬁm”fﬁn
groupe constitue de | UDP-glucose, de |'acide UDP-gl ucuroni wos
GDP- mannose. 5 13. Le proced6 de |la revendication 1, dans |loquel |'h8te est
capabl e de M2 ddwrecédd ds Ipdvendivetioh 4P, dans laqusbay rdinscuncvesioul gom lae QuirecHuanains yine
14. Le pr oc6dedog @équancen didhli Rodelieo pncedant;lep ongymge) dirigeantigsyntedse das) pusiéglides-sucre,
produire | edi t'eg’ttﬁ Jusldetidnn e tyge gucgmetant ghoisis @a@ﬁﬁeeratpa censiifpé: g BIDP-piycospede l'acide
procéde d; | a YRRAUeHedg e A BP-MaURee: | equel |’ hBte est apte a produire

| edit pol saccharl u e te erat ur [

procede de 1% 5% el b e b pola e e s poBaheEe P ast
pol ysacchari de'tgsﬁffs 58 '8%% ons anaer obi gues. 17. Le procede de |l a
revendi cat i

16 Le praog e% éﬁp il@&hsdé quf‘ehd. a?iSIH J%ﬁé E%L%thggéu 9@&5%‘?&@ g ﬁsﬁds%dhﬁd%@a ufd
parm |es bacterl es du genre CI ostrl dium 19. Le procede de | a

revendi cati @f 1, prél8dSdd BABhdidafidhi 14, AL Rqfist Indtd18dt Bhte ARGuIrE 108l FINRECCRAAS bivhsle
par Pseudomnaanmdraa,pé,&agmnpnas cepaci a, Pseudononas dinitrificans,
Pseudononas fl uorescens, 25 Pseudononas stutzeri, Escherichia coli, et
Ent er obaaé ens.dlegaszads. deZS) revériicition @ SdbAs Bquel Ehdfecaseapth X protuira lebiit polgsaschhrizig sals des

| esdi t es var i aohditionglanaéraisiquee s6quence d' ADN s' hybridi- sent en ADN & partir
de bacteries du genre Xanthonmonas. 30 21. Un article de fabrication
conport ant dfdesgédérreda wvendidation1,|densdenueldasit héta @st udebastéliedgpitrifientd.d e

PRK290- H336 d6pose sous ATCC 67049 (dans E. coil LE392) ou des variantes de
cel'ul - ci 2apf&dezprenédd dera rewendisation U1} Bangi lequellpdll kdte) estf hgiginpamision baréripss gy gertie
pol ymer ase de SesHid¥Ane et au npins un des enzynes necessaires pour |a

bi osynt hese du xant hgge ch0|d5| dans Ieg‘gJ It|g$ehactonst|tu,6 de Ia transferase

G |
o T R T e A T Wl

transferase V, Helre—ge

fabri cati‘on deﬁ%@g%%i%% {to 09%%%15—?—65 vari antes de ladite

; Sﬂ?ﬁgﬁﬁngs% % tedmf}éﬁd o nﬁ%r%‘é%s&te@%%ﬁﬁ @@aﬁ“ﬁé & ﬁgﬂE&gﬂﬁﬁsthndl-

depose sous ATCC 67051 24. Le plasm de ™ pRR290-H336 contenu dans | a souche

Bi_£0i | 1530% 6 aled @6 GarsiRaton %@&rﬁrﬁ%@ séa&nceuamﬁn QbIROGUBAEHNBRR 8t |16 pheHias e
E.coli LE392 (griREGdd361386ss da80SeCcerun (BdicE. 06D AiEsooyidu dte vakditesiué cBiGcy afésSaTe
de | a souche HiirigeOine chib®IAicrofaie 80 jagstep Smmsmotie Adiasrasdt kanthday endl redisi uarids

pour |'Etat coneyireetr@ébdssanas \pairt la BWdsyhitdse 1du kimthpriie) chal® daas 1d 'gtonpee corsHtuéids da

d' un ADN r ecomiahstaase ipdaila traasi§rasedli de ileotandiérageolily denle dlassférabe JV,die 1o ypsféxaa Vhde e
ou de polsysacdhcthiladesie dbecétalass. ant es du xant hane, apparente, structurell enent
au xant hane conportant: a) |la preparation d' une séquence d ADN tell e que

renf erme déhd-arlislopeaisprication siRa SeyendiaionRipdang lenyel desavpdtss dsledit Fharong, d'ARYY |

LE392) ou des Shybridispnten AN apattiyge Ip pactése dpgerapentiorrendsr un h8te non- 55

xant hononas _afin d' obtenir ol ysacchari de du,t nt hane ou un
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encodes par 4, %n%ﬁ%&ﬁ%%mé@&‘la souchb €. doli BiEdRb W@%pﬁ%@&hd@é?ﬁﬁr mant |a
sequence d' ADN dans un m croorganisme h8te susceptible de produire un

pol ysacchar relen@igations podh 'ERE botfact sulvane:qirence d' ADN;

so 1. Un procédé par llintermédiaire d'un ADN recombinant pour la production de polysaccharides de type
xanthane ou de polysaccharides de variantes du xanthane, apparenté, structurellement au xanthane
comportant :
a) la préparation d'une séquence d'ADN telle que renfermée dans le plasmide pRK290-H336 déposé
sous ATCC 67049 (dans E. coli LE392) ou des variantes de celui-ci capable de diriger un hSte non-
85 xanthomonas afin d'obtenir un polysaccharide du type xanthane ou un polysaccharide d'une variante
du xanthane structurellement apparent$ au xanthane ;
b) le clonage de la séquence d'ADN en au moins un vecteur apte & 8tre transféré dans et 3 étre
repliqué dans un microorganisme hdte, un tel vecteur renfermant des éléments pour I'expression
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d) la culture du m croorgani sme h8te sous des conditions appr Qi f
| "entretien du vecteur et 5 EP® s2gBaBIe du pol ysacchar jml(!ﬂ(ﬂm,mmﬂ!"“"
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| equel |e poly !5?1‘%@'3’6%99%‘!99@5‘ 8 djsectien fetla gfguenge,d' g?‘ ytrinbre non-
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I oquel I'e polysacebas Iaql&eﬁtﬁdéﬁdﬂh §n qbYi Q%iy&ac&ﬁﬁde'd%vaﬂ%i?@%rdéﬁt GS@EHMﬁn
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pol ysaccha.i depdessaab Ia&bWeﬁdréH’hﬁl’dU idansa6duell 16 p&lf2Edtharide dhamisha a@amﬁt @qﬁtyyﬁrmeet
non- pyr uvyl ~aon-3étyldd. Le proced6 de |a revendication 1, dans |equel chacun
parm |es vecteurs, et au noins |'un d entre eux renferne une ou plus d' une
sdquence ANLepocidéde la re@ndicationTe gans dequal i lyskacharideieganbétperatioinest ur prlytéieme-a
transferase 8. |a transférase 11, la transferase Ill, la transferase 1V, la
transf~rase V, |'ac6tylase, |la c6talase et |a pol yrrerase 35 11. Le proced4
e,la revehdie Berésh de la renspdicationgy dans iaguekis nelysagehagderdewant Strecrasiuit os U PPIYIREEMR 1
choi si #ans F@%ﬁﬁ% constitu6 de pRK290-H336 contenu dans E. coli LE392
et d pose sous Ia non nat.i Qn ATCC 67049, X2 cont enu, dans COi
LE392 et dBpbRR® %1‘ 1. dg leaye) e @Bsﬁf’%&%%vﬂ‘ééﬁp’?wéﬁ&%%ﬁ"rwelo

dons | equel XY ﬁ'f?gpﬁ'ﬁvyva Gt eur conporte en outre au noins une des

e L

gr oupe constltue dn gl ucose, aci de UDP- gl ucuroni que et du

CDP- mannosg:. 14 procshid de kreindEREF1 QFanJ l@qJeﬂE @BIdabchbrida Hevant ﬁ\%ﬁﬁo&uﬁ’ g4l go]mﬁﬁéee

est capabl e %ﬂgﬁ@,d,wae@y@eebtpmﬁgWarl e a des vitessss de synth
Ql #veesg 14. Le proced6 de |a revendication 1, dans |oquel |h8te est apte a

produi re |mdié plocddy 98 eobahdicktiorat, dars I6qRBlLAcRA PirRi 18 @¢Rers, & Qu ibins lu dnte edle
de | a revendrenftnmeoune bd pluslante déqupnéd AON sridbdantdast enayies, ahoifl G ter gRoupe Banktitué de

pol ysacchar i thetrahsféras & @nmpepsférbser & I tigisiiasal iglaAraBiérass. IV, 116 transtsrgse OC Eatétyldes, laa
revendi cat i opétdigse@tlapolyadiasel 1' h8te est apte & produire |edit

pol ysac®hari de sous des 55 condi tions anaerobi ques. 17. Le proc6de de
| a revendi Yale proépé delarevendieatien 1, dengilequel@u eoiag un vastelrgomgeriecinYegiowr ehofsi dang ls.
52 * groppe qonstitué de HRIKRD0L{3AR: eratenyjdang . eall\HEBAR, ot 84A0R-Sous lagdppmination ATICC

ledit h8te e§'f°4%r?bP)9°9[5°d‘F°i’ﬁ’d?"é§ Iﬁé?@?leb%épﬁ? s@'é"l"ﬁTQC@V%t ridium 19. Le

procede de I? rev reveg‘gl 1, dags ed h8t e est choi si dans

LP

f 0ins une
I% r ouge On1§t 88 s d' ADN p?‘g m ggrgr&%#a mese des%#ﬁlggtl és-sucre,
seudononas ts nﬂjlép; &e@ r&? ’typ %ns ﬁg nstitue de I'UDP-glucose, I'acide UDP-

glucuromque et du GDP—mannose

45 13. Le procédé de la revendication 1, dans lequel I'hdte est capable de produire le polysaccharide 2 des
vitessss de synthése élevées.

14. Lo procédé de la revendication 1, dans lequel I'hGte est apte a produire ledit polysaccharide & une
température élevée.
60
15. Le procédé de la revendication 14, dans lequel I'hdte est apte & produire ledit polysaccharide & une
température supérieure & 30°C.

16. Le procédé de la revendication 1, dans lequel I'hSte est apte & produire ledit polysaccharide sous des
55 conditions anaérobiques.

17. Le procédé de la revendication 1, dans lequel ledit hte est se bactérie dénitrifiante.
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Pseudononas stutzer, Escherichia coil, et Enterobacter cloac

procede de | a revendi cat i on 1, dans Ebmlsmmdl tes variant emllmmmimuenlll "l“l
sequence d' ADN s' hybridi- sent en ADN a partir de bact6ries d& genre ™

Xant homonas. 10 21. Un procede pour |a pr6paration d une s~quence d' ADN
apte a diriterle wnsédéeta al revantiicatiohil ediane leqel fleditohdten est yheisi aimy des bagtéries du genre
pol ymdr ase de GestidiAne et au noi ns un des enzynes necessaires pour |la

bi osynt hese du xanthane, choi si dans | e groupe constitu4 de |a transfdrase
1, de la trihsp SOEE 4 la Gée"fi'aaﬂe? éngﬁﬂéﬂep?g fﬁ% hﬁt%esncamf' rdaPFs Peyrae Wt'tua@aw a
transf 6r dse V SHLOMONES .- ‘.' dopanas .9 : monas |

|l adite s~ quen = ot ] AN que contenu dans le

pl asm de p pro'EE;d%Gdeq§ Peggn%l ﬁ%”% é-ﬁ 99?9 19 teg gé””aﬁte;de Ig@{e Cfé%\gﬁtgzc}'AﬁN"s %ﬁdl-
vari ant es %p& § pare e séquence

d' une mapy ere connue e sol . 5 a revend| cation 21, dans

| equel | es ¥arndricEss dd6r ik E@b&ﬁ‘oﬁgﬁﬁe&&ﬁn& AN %‘;ﬁ/ Brded h&ed%ﬁulgﬂlcroblenng%e fagPN
a partir de |3 Bambfeel GndlpoifRdiiss deaRdntiaRed BA Sy b OrEPRSs REUdsaked pour la
preparation digiopn@ess dlExamiehd hoisiEROE gdte dondtifdldelld wensishash If dedh @Sr¥iskSe I, de la
partir du E. ¢eansiérdsER0 e & ranepaseivsasin tidsidirasd 10 9d 'acdiylase? de lauataﬁeacp&adédép:aw
| a prepatat i Ofeqdal lgdita siuahes PRI Eoniddd un nssADNIRL qle’ dosteduadan®ie pihisalids pRK290-
pl asm de a paH38e déposéEouscATICC a76499@ane E. abb PERDE) amialas vafidrBiS dé 2eidii, pBédé I9nion lequel
proced6 pour loap@paphdittstéquencd dune matiére cprgenérssee de | a souche E. coli LE392
(pRK290- H336) d6pos6 sous ATCC 67049, conportant la culture dudit

G_gr oor gani nPragéeé decln jreyprdlicetinn il edans legusl les Yariaptes dq jqdifers§ausaes PHRARIY s'hdpridisent
prepar at Pon d'9aRARN & pytidgdmbastide ¢roentg Xapihgmenass  coj | LE392 (pX209) dépose
sous ATCC 67051, c ortant la culture dudit m croorgan une manlere
connue en sBt Un: @Paéatg%‘é% '%M%WH%'?P%W&“ RlaRmida ey duEn
telle que conf®H 92d?ir‘f s‘b’?é pRK290- H336 depos6 sous ATCC
67049 (dans ne
67049 ( %’l‘cz;ﬁg:n %oégé ?%) &Q&ra%sns s:f;&%i""*‘& PRIHEHER) tbhar? B Siof ol oo,
noi ns un des nzyrrmecessal Pes pour %l osynt hbse du xant hane, choi si

dans le gr Oé@%n%?&‘é&é bt 18 Breb@atioh %frﬁﬁﬁéﬁanismeddne la3solichd S feBil BER2 3(&HK2§6’«H$3%
transferase i lgsposélsoub m@asamé RérfsoRart ) cuklfe 4t InicRdorgaMEnis@und. maHBre! coﬁﬁ@%ﬂé@se
fle/| a cepal ase. 40 28. L' article de fabrication de |a revendication 21,
dans | equel 26, & prweédéapoliais pparatiosl dUe micRIANSH db IABNCRs bl LE36Z @RtosﬁdépG@Noﬁs
partir de | a Bace erdse odetgﬂmrlaacumaHllmitﬁﬁmaﬁgamQ@edhﬂbﬂﬁn&&r’ﬂod&eph@&w renf er ne
dans E. coil LE392 et d6pose sous ATCC 67051. 45 30. Le plasm de
PRK290- H33627c &nt airle de rfabri€atiorc oorhpoliéi® Qe sbquduhp0SADN dalls qbd @OMOWO 4Bins Bl pladdiide
m croor g#ni s meRIRI0IHG3E: diposéesdlis ATGP 67048 3¢ePs (Ep RIDIAIINIIBBlps dlarjanies) des cakd-cirdpERE 2
67049. 50 32. didgerivne celiie qrigiobiateedefiacanad systhétiser uBe pelysndrasp B8 ganthapsetg ynaind |yo das
sous ATCC 670%nzymgs; nécessaires pour la biosynthése du xanthane, choisi dans le groupe constitué de la
transférase |, de la transférase Il, de la transférase lll, de la transférase IV, de la transférase V, de
I'acétylase, de la cétalase.

28. L'article de fabrication de la revendication 21, dans lequel les variantes de ladite séquence d'ADN
s'hybridisent en ADN & partir de la bactérie du genre Xanthomonas.

29, Le plasmide pX209 renfermé dans E. coli LE392 et déposé sous ATCC 67051.
30. Le plasmide pRK290-H336 contenu dans E. coli LE392 et déposé sous ATCC 67049.
31. Un microorganisme de la souche E. coli LE392 (pRK290-H336) déposé sous ATCC 67049.

50 32. Un microorganisme de la souche E. coli LE392 (pX209) déposé sous ATCC 67051,

55

53



