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Figure 4 - Restriction Site and Function Map of Plasm d pKC688. 45

Figuré 5 - Restriction Site and Function Map of Plasnmi d pSET551. Figure 6 -
Restriction Site and Functi on MEP 05%4m888%i d pSET552. Figure 7 -
Restriction Site and Function Map of Plasm d pSET555 Figure 8 -
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Bi osynthesis Strain Designation Mut ant Gene, ATCC* or N Accessi on No.

Deposist Dat e 30Rarbonensiggon t ypepmycin and NRRL 18415
Sept. 14,1988 GS14 (A252.5)* tyl A narbbinrcin188

June 13, 1980 Eﬁggééﬁgééig *ar tyiB NRRL 12201

July 10, 1980 . )¥ * tyl, tylD ATCC 31733
Get. 16, 1980 * Al jesamyeetdcusnati ons 35 leucompqT Ag the American
Type ®ulture Collection, 12301 Parklawn Drive, RRRE Vb &my&Pn 20852, and
NRRL is the Agricultural Research Culture Collectign of,t%e Nor t hern

Regi onal Resear2hivgel Ne®eoria, |L 616091€3REAMMYEIR,j ns were
deposited and aptat@ngigi ned in the pernanentpraténomycdhl ections of the
not ed,, deposi t oLl D accordance with the te t Budapest Treaty.
NRRL f5188, NRRE= , and ATCC 31733 are av%f?%%i% ggdthe publ i ¢ under
the noted accession nunbers. All restrictionsnewtramyaimilability of NRRL
18415 wi || be ipsan@gably renoved upon issuanggnpicPgbhi gadi on of the
present patent ap%¥rcation or its foreign equivalents._45, Streptonyces
“fTadi @ ATCC 31733 and the products produced by tRPEXedifiB| ocked nut ant
are descri bed i pogRéfiYarn U S. Patent No. 4,304,856 (Decenber 8, 1981),
incorporated herern by, reference. Streptomyce diae NRRL 12188 and the
product produced gég%iiﬁlA bl ocked mnut ant g?%ggescribed in detail in
U. S. Patent No.rds86Ehfdmogémesnber 28, 1982)albocychimat ed herein by

referénce. Furt myces fradi ae NRRL %ﬁ§9§g t he products
produced by thipg eocits ﬁQt are descri bed ina LS. gfggtent No. 4, 440, 857

(April 3, 1984)spinighremogenest¥dTherein by reference. These nutant
strains help to veghfdghbénpigsence or absencrupimybengene sequences of the
invention. In .
40 tendae carbomycin
thermotolerans carbomycin
venezuelae methymycins
45 violaceoniger lankacidins and
lankamycin
50
56



particul ar, using conplenmentation or hybridization studies famliar to
thoseiskilled in the art, one can determ ne whether a given gene sequence
of the invention is present on EPP#6413UB4r gene fragnent. For exanpl e,
transformation of a Streptonyces fradiae nutant deficient for a particular
gene product with an expression vectpélﬁupplying upon expression the

m ssi ng pol ypepti de product should ré&8f8re nornal, or near normal,
product fonof the final end product for exanple tylosin By way of

il lustrption, one can tmglamomsulbletptmqmssﬁema(dw&e GS14 (tyI A defi ¢i ent,
NRRL 121@%0}}%!"}3 a gene 3%&8‘." sgﬁgc,ggmfbb&e the tyl A DNA sequence. Ypon

CUl turl i r'\nr\" S aondl it ol A f ~r -~ Al
Crre UI gu llllll I \VAVARAw )| L ] UIIJ Jul U UAMNT U LEAA A\ A |

growt h i‘ﬁ'i!wés‘d%ii“@_@‘reén_pf $e t ransf or Netslogeie, GS14 shoul d t hen prodyice at
| east n[E¥gloPANENSAINg-eATERIRIND EEEC_&{ tyl 03| ﬁ‘eth "°mV‘E’PAO 384 130 B1 the fi pal

product|in the biosynthet! Y oS | [PE |m | ar anal yses can be

per f @r rred usi ng nmutant s}& NSt i ci eﬁ‘t’eqﬂh'c' a%q gt tylG tylB or tyll
product [ if one wants to jwﬁﬁfﬂ% vvhet g:yg uence in question ehcodes
the tyl ”I°$°°"ar:'§"" or tyll prege®s, respf r.c. F"'°° I'f the sequence fail$ to
supply 58?-5 m ssing activ he bi osygﬁ, hGn@at hway will be "bl ocked" at
the step at which the nmu se'allsto cethe5 questioned activity.

In the hRRGkides Case of [Rfdotacine econdtemgyatls QRorkea hﬁe,taétnahﬂemyam LS.
Thus, tp find tylosin as|the final prcg,wcd‘emeﬁ,h@“owtl. dikePduct” al so nust be

supplied. The tyl D gene | amstgscri bed i &yﬁugcgaﬁan Pat ent Publicati on, EPA O
238 323_(‘'Ptl'b‘|'i'S‘h'E'd"SE'[IJ‘L"E’1'1?2‘3_1'9'85l —Umder—usuat L.IIL,UIIde.IIL.Eb wever,

f the stion fai hem ac

(e Ho G AR A B S et Pk
in the tYr de%e e P %{]ﬁ%"ﬁp B8 ST P Wty metedegYe s BRea! Progdest o
mycam nosyl ctone, as the shunt product,

4' -0- nycarosyl 0- nycanmi nosyl tyl act oRgye Ul d tend to accunmul ate rather than
the gesired tylosin fi naI product. For the pur poses not ed above, one

skill ed in phe—att—wni appr-ectt ate—that—the—speet—e lIuL art-s—oted can be
substituted with ot H3%eptagyces fradiap Mytanis Defpctive,iy Jylpsin)Biosypthesiss ki | | ed jln the art
is fam |iar| stdiDésippatior t| hakiGntiGahe |Pr ATBOS b NRRALIACEIs iR Mb. rmbépaiit Dag aifns.  Any

nut ageni ¢ NeECImT, for—efam 'Ge, TT gat Imernt 9! T a-vi & x- 15
“rayss ganmg $§’E Bk, O it hfh e N -nift ro- N- Xé"ré% guani d| n3eP Hg %ﬁ i|sf act ory

for preparijng E rfut strains. régmas one 996 What gene
the mutant |i s;d38idoes &0t tIlesultl ng o'&.ﬂ;a;ryﬁggl can b H de¢t er m ne
t he presende—er—abseree *-*’hi desi+e Ae—-R—t-he—radner—aeser-bed above.

The vectors bAtemaie dpsignations on pr ovi de a means for increasing the effici ency
of t¥e tyl osr‘ﬁc%ls oFiean Typefentpra&plioption 18301 Satkiawn Piyg; Rackyile M on- def ect i ve
gene but  al s¥8¥ a%thﬁgg"ﬂt@rab%ﬁaeanlé? C?J'P"‘Phéf A ')1?’“‘?0 ReQ"}’F‘B tyll and
tyl G bi osynt IEET ; 1 creasi ng
tHe intracel | ul ar amount of the products speC|f|ed by these genes The
concgnt I alhesenstains avemi depbdited tndl &6 graininpd ddite permiament evitaredoliactions lof the moed be

i ncr easienbsutqﬂ%nlamcrdgnqenmmnheebmaf the Badapest(Treafy. NRRL $2188, WRRIy 12204,0pd ATGCe f or
synt heS$i783rap avgilable tiothe pulflio uhdenithd nbigd adeessivn myretress. Aih regiictiond ercthe avilability of

0- ny cartiRiRb 416 wilkket ievecably rergdveds imeniissuanpreortpublisation Obﬁlearymhmtqntaqmamm ( See
Fi gur e itg foreigmjeqyiivalpntsy  t he concentration of available t tylB or tyll
genegpr odiieptomyges, d&ﬁ';bé\'rpﬁé’r‘e%’s@lﬂ’ the cprerduets rRioduepd; P this g!éld?!‘tq‘%"ﬁla"‘e?’évat ed
anount §°t9f'quwe d%_ag‘ t?ﬁ!?é“ No43ph@ (‘P@E"é'sbgf yv19B By '"%ﬂ"?%‘eﬁ' °Eeﬂ'ebyc(?f°|'€t9§$ond| ng

o e e gﬁl%ﬁffé“bgk? |1@ v|t rs Mt ‘i§ed1 f]t Aregasgribed h
it is pgStibies "?‘:%E ih% %% i %iigted yfeE:Ec C'"LB?" §r§r£§8 9 '%rgsnes and
exanpl piwé% ' 31%41 8;‘% ) pre rﬁéncﬁo th fgé & tllie mv%Rt%'n IX for
synt he%htﬁ v@ g 33 ré\'\?I Hé bg%fatl gtﬁét&?ﬁ £P tg osgﬂ% e can ces

e or’a’ giv qu i' pA ls

encodi g, té@ﬁﬁnatlbmraoyt toﬂgceg‘?rgél %ﬂc}éhtt f¥r a patfi p\'o%a:l%h lgyi ties,
for exagussion Vatlor RighHG Spb BriSioDhe WisRg PaIGseh deCpr&ﬂHSQh&ﬁJ ests.ra%tnf.al Gty of
t he ®naeg amas; produdtisn %ﬂduerfﬁét ahlﬁaa«uaoror tafaaplar §ibin ! By WaP bt NEw&on2dhe! dah Ot i CS
in the remmae rsusfﬂamemuas 1634 QYA ld¥ficiehtd, KRR $28188) VR aSgehd behigvel o bdwpriad the Can
modi f y yiiA\BNK samyties.NUpon Cultlgigass transierme® Brg&rismditidert toaditops\suithal fogdeR gio@th and

t hr ouglegnmdssion ofcthd iranstermay geie, GIS64 shotild Wish Wrogwerat leha g nburaCfuantiied biytylbdirg
nodified activity is equivalent to that 35 encoded by the natural
sequence. Further, for those activit8es related to regulatory functioning
of the biosynthetic pathway, one skilled in the art is famliar with

nodi fication techni ques which would allow for greater control over |ater
steps in the biosynthetic pathway. Thus, one coul d manl puI ate the pat hway

—yr




A schematic representation of the tylosin biosynthetic pathway is presented
Ih Figure 1; each arrowin Figure 1 represents a conversion step in the

bi osynthesis of tylosin that is c&Pdl384a30B1 one or nore tylosin

bi osynt heti c gene pr oducts as indicated by the gene narre(s) | ocat ed above
each arrow. For ex %G s _inval ved in the s f tyl actone

‘A i Bo g e iz m"ﬂ plgSen ooy o
wher eas i Ss dgﬂc Tfe“tv' % ALY U i gei F’ffﬁ i
mycani nos Uf[“f? ?s E of d’f Eﬁeﬁ espe ‘f?g % g:‘eﬂ o f3ils issing

| he bios nthe c_pat wa wi at the Ui
posi ti g mh% %9& af i ey %am g gne Fis, S
contri bUt SOUNRESe & o€ Th é) o géh 1sU
the prese en't pﬁiﬂ j rp P 3\(% s’ﬂédS %%Sr'z‘%elQ@ﬂeUrﬁ JSBi Birchi¥ bén'however lf

bi osynt heg} Geqqg'tﬂet% GuBsorr s B BroRid ﬁ\b ind By laREif Narhba%élﬂcoﬁﬁﬂé Gdp RkanipRS
Labor at or 4 @fgie Wftkibn, 1810exaRBR! Indthe lthil §éM8) Spok iﬁ%rmﬁ%h | vétth | tive Bf;ﬁ?ééblg@%o@or bOJ ef
descri pé | MycaminosiRylactoro, bdIRellisARBHIR pRoaldtA4-DinGarbdyRO-mybarinosyilasne WAlRE fod
genes of {folaecupiR@edther thay 88 dbsited tyfoSin fhal prodott. 0 364130 Bl Table IV Pl asm ds
Conpri si ng Tyl the punpdSbsoied tabedve, ahe Gited Sn the art will appraciate that the spbidficiniuBems ryted icaron
Tyl osi n Ganapstituted WilRRitheAmotest Sirains. Moaddition/be dkillec inlthe #fl @ fabhilfan witSHhd Diethods foG, |
B- 18411* producing alférrgte rhutdnt staims. Ani hRitagbifiarngBid] b 8xample] treajigentBrith ultra-violet light, x-

B- 184128 rays, gammirgys o hEnetbxb-NRuitmmnimq@y‘amg@r%gaﬁsfact@ far preparing alternate mutant

B- 18413* strains. As l@ggs ofe kpgws for what gene [thefutang |sjdeficiept. mm@g@m can bguseg to A

B detprmige the presence or abﬁnge Of@mﬁés?ﬂeé’dthSE'ﬁ@’@h%‘F"bi‘habP%B The tyl A

tyl B, tyl G dheiveciprs ofg jBeentin prqvide @ TARANS fok ingleasingihe efficianny Pighe Hjosin|bios EF
wthin a '%Y B¥|§ rﬂ{?‘l’&m at 8%‘?%"’%9?5@ H*t?'%’tqyd"%‘??ﬁég E‘PGQQV ?‘6’38@? ely

30 kb F‘l ?“P°é‘ %’P{\I’g'ﬁ i "a’&g'c?f @H‘“?"‘tjé' intracelylarn, o i 1
bi th !

e gu iy ‘% ot e A gwg;jfé:a ggo,,e w:':. i
o st gt r;& :ﬁﬁ%g%

See Fi gur ngﬁ@ gf,,s,jf mqﬁecm@&gm &ﬁl rom a cosm

l'ibrary Ogn ﬁf E&I%rpfﬁ!\ﬁrﬁsth do! h&elo Nad,| dhe SkifiddCin Itk St Gﬂ?%ﬁbr@cu&@that/@ﬁ%t Wssible to
PKCA62A. GRSt Mank @i Mo dliiehd Bde)ASicRRRLR chd BRtohdar fAlcts. Ths, BrSdillédh khefart wiD! |
K12 SF-8 wsbnéitanﬁaaw Q6t edingid) By Migkkion, AelGRITYF Giredf criohics! eHmicatioR B Synthbdigoftthy S
Cosm d s amatpd goret saiqudhch dor281d bilian N?Rkequméesf ericbdinghe Sirpl, nproveddravodiBed. Sciviy.

Pl asm d p$ich oibdiienadivites, Br tamgleemby produté bpded ol Mo spadifiol shbstrets Spdditlity/dti tieh
conpl enendérsodey lagtiviynahd 2naytajidvBionth arvtuctibn atinawl ardibibtica.dn tESidnnandbsCiBd prevituisly.

pl asm d skikewisel ane shillgdyity thedartzean i naodifyp the thipsyntheticiganes nya menmet wijchugio®: foe gteetaty ces
fradi ae DRbughpetse efficienty tof the aolivity ekon disugti fueatiorfallyotire tinfedifigst act memleritrﬂamahe
cosni d3q i enc yelbe mptreldsegirnoe . Futhessinl thogsk@Bgs i relatge ftee regulatery Ug" Tg@sﬂf ithey
cosni d pKesyathelir athways enej illecoin thenart, isdangiiap mith mpdifigation; toghniayes whish would glipw. 100 kb
EcoRl r es¥PatercPiiel overlgieepiers in g osyunhe F'%@a"t“ﬁé Thps ORf pRYID fnanfpulte Shg padh Yeé’t"ed
pkdasmi d p'PB E@Mfsgﬂmd é“ "‘aF"I‘eég?ﬁrﬁF P?fE&’O‘imP"é'y 8%”&’??%‘6'?%’"?4 o Fythasiz

under t he? ,ﬁ A NFQP&?"B° o] gfg t © ﬂ"‘ﬁ/ﬁ%ﬁ"? ‘i%*ﬂ“?i'ﬁ?i ?’§“°

descri fed’ ‘ﬁo i %pcﬁmﬁr a::' i fF‘ g,%lrty 19 09 1: 83w in

%C?ﬁ'd' | s %3 ?e é nversion, s Ei in th? esan.:bf Iosn ggﬂ tylosin

acf:esglrgni g %‘?@2 ctg;té/\ Enlohbg b vt “& Ao %?ﬁ% o
0 I © 6

Fi gure 3. Ko A : fﬁegiﬁéa éi}n% héH i s Ydquired

results 'Br Ih%xu t.am & cBof o@ifldnnﬁadﬂrq(e)‘oﬂ/ b3 %né?iBﬁ ?nla Rdprdabnt Qf cldsb'%_f hénes ke d
DNA. Thes&nﬁb@@wt@aﬁ\gghé;l@@,gegnat ed A and pKC668. The orientation of
the -10kb EaGignbdr@bidciomstdredised an&afﬁmy 16 PreSiRt iRRhtRh.NThe&Veblirs lc6ifiprisé 6iid d? thore
enzyme anglodis bibsyhtBietic|gemds ahdcadd obisinbd Bdin ih8 NodiRmoMdgiondDRBSErch LabgiadAdsSNRAL),

I ncl udsan gPedra Miirdi3[H1603. Tabkl IVipedvidesna biieh gesetititisn off gactiToft thee plasmidsr cdalthifitg e Iyibsih

| i brary wslesgnthesie gerboofdist mesentireerdtign.conpl enent ati on the presence of of the
tyllG pll, tylA and tyl B gene sequences. For 40 exanple one cosm d vector
desi gnated AUD 8-2 contains an -13 kb Pstl fragnent which, when subcl oned
into pHIL401, conplenments tylosin nmutant strains GS5 and GS77. Likew se,
cosm d%vector tlrC 8-6 contains



an -8.6 BanH fragnent which when subcl oned into pHIL401, is found to

conpl enent upon transformati on GS5, GS1 4, GS50 and GS77 thereby confirmng
the presence of the tylG tylA ERPB6AAOBYI | genes, respectively.
Simlarly, an -9.8 kb EcoRI-BgPl| fragnent of plasmd tlrC 4-3.24, when
inserted in pHJL401, is 45 found to cor | ement the tyll, tYA and tylB

mut ants previously described. As notg n&l asmd pHIL401 (NRRL B-18217) is a

shuttl e vector—containing-a-treplicon specifying a noderateplasmi d copy

nunber in streptonycetes %tasmmlqomamnbé'vlng\ Bibdyathetio Gengs| i cate in E coOl .
Pl asnid pHIL401 CO%D%QMOIX! | r-w,g{m é@%ﬁ 1c,qqAL%@gs§gn Eet\/\% he Hi ndl i |

and EcoRl si t ep—A—thre—t+aei— eS¢ +

pol yl i nker pr(;EEcEEKIﬁ*P ’@sﬂ%grt i oflsites {or I—Pﬂ%’?l Pstté'g 5>I( BanHi | ,

T

Xmal , Smal, S K SETRRde st M are|usef Bi84gr |E‘R3ﬁ- nd
ligations for 2}%%‘1%’%‘?% rttheg'i'cA-gene fraggrégvi* not ddF@tloye. In
partigul ar, theE:SPRRIGPHSaPPETSPE e Wik Baplg- 2 BIBHE | nedr 18 ® dnto Pstl
di gest ed pHIL40%DepssitiBopmdmpdras,mes. pSET551, (NRRL B-i8411), the restriction
map of which i5 snown T Fi gUTeT: LT Kew se, 1tnsertron of the -9.8 kb

Toou) EEQI el I,%gg&@z %}9 i éﬁ'ﬁ,ﬂ} g“%o Pﬁlt’fé'atatd s'ﬁ%ﬁfﬁ%@jﬂ%& s
I"It c
8

shown?si rbt bt ces ﬁ‘adnd% tﬁ&m 'bé\ﬂéﬂ%@tEuB eah |ApBicstio,

inserte l(éI t‘éule at Ack. BSMUSR, daSB24B 3 PosthN

18413) amétep.s &4 6M8hg bg-g%}n rodigificd E&.& Tir€Tn@Bn tHe ikt uit?ewam@tse@k@es hown
i n Fi QUrrEs add ASYOSEb FigursPn @id régrg,. 10 0 364 130 Bl Furt her

cotpl ement Trioke) Geriés iwbre QBRINGEHAIN B GosHied] litrdiE SSSIRPIEMY@S fradiast DN insrioé infnedisiide s
woul d®i neitaragicabana tCosmie vostorGRT4GENY s b Grargiried toCtwetCdllSE chold IK121SF-84arid kb
BanH!| - Ecdapdsitddria themNRRL.OX sapiple b this, hogt Senf&ididg this cqsBididab 6e obtainegicheimt theDMRRLE Undert y| |
gene i s tooactessiorenhimber 116974, 4 kb EcoRI - Pst| fragnent of pSET555, pSET556,
PSET551 or PigBIRIBISB68 pontang igtagment olStieptamyges @miofasiens BNA whith\compiements v and

bi osygpt HHBireutagk pleains ppeh amEPagnd GREOSThiss plasmid server; agua bvbgd-zat'%erebeg@né@t'@an be
i sol at ed'°@ﬁ'°99Hs Stieptomypesciradiag DNArresprs op theceasids Pptalpreciam e Siyegiqmyoes fradiseone
skilled ‘?ﬂ"' FR%”&F’?S"W"FP"’%{ reC| at e appro r| at e rout| ne rest riction enzyme

treat ment f“a1 thl."he
bi osynt W{%ﬂ'
g?t;ﬁ (gt §° He‘ggan |s i e h)rgl’fi eg. % mi 1%‘[&-%0%?8 tért ors.
2 §13P1t '}'}Elug g’
Aokd 0 Bn 0
(NRRL 1 o msqngn%ﬁe 2o ,,.

pI—L] L2%1 Th9 S of malhaﬂzEcoﬁi r@&%on PngJngrQ%an 9& Jecié]'ﬂamecp c:ttoﬁ@ﬁ&yﬂb %

These vaghifk fo dné Blilied Rlife #1000 are stably maintained in St reptonyces fradiae
and ot her ObrafaRer, Gidiging BveRidhbRb st frabMEs ok Ghe 8 fRidids 8bsria fitdiry whr@ni Ng
thre pr esest to adtbiniiety complbrsiiatiornBs prése&d @ ot thd §1G, tyl, tiiTeroty BEgendl SoqGntesL B e d
bel ow, iskanipht @rgrcasnid Recti désiyRatsc D B-2ictritainst dne-1§ @i BsTEfragMerd edich, avhen subvteriedet y

of te®h rite] pih 401 ; eomplesrienta kylosin Bt sirgind G35 and GSEE. Likewiset eogmidivbatar tiG@:6 containgny

i ncl ude,anf~8.6 BamHifrabment evbich wizgenisviefonef int @BIL401CIsfound to @implament uRavteapsf@Biatio 7
(1983) ; Odst BSths GO0 ;ehdt GSHT dlershy corditming the (prexgricp)of ti@NdIGs dyA tylBcandrtyll genshiasni d
pKC331 weficedtivale Simijarlyown -f8&bdEcohidiolll fragraant ¢f plesrpid i 4324 e dnsertadrmpH.40158 2 8)

Li kewjss doundfarrompipment e 4l By_'é apdiyiBgpuanisigyiopshedeserdedr s such as the S.

coel i col orA%TP‘PEdc |p|;§;f‘aeyp§'f‘ # fh‘est t;néa"“'ﬁl iy 2shptile vasiar °°’t"‘t‘5'?'“92€) 'epé‘i&& P‘E%%;Q 2
Lydi at |plasm el T mi

| %dhgt ?ng' 4;? E&ég o lﬁ \%& %? th?ﬁ\?gﬁ dreE_l(% sltg(m th

Genet . i r Pravi i i det |
et ngl 5, al, Sa a ]'lihese % S ang SlS?fli 4)stlck <6 %% ons f?r osi ogyrgtérage}te €

(1987). L. b s \ |.ude,
ISl %ﬁ% ﬂY 1%:5 gf?)a;gﬁu Sof Rﬁgﬁg"\?@ ér% Eﬂ% Qﬁfjﬂ% a’@rddngb
b/ Eco IB

S. fradi ghrioht d?"mc 24 Il EGRL B Hi b %}Eus: nﬁ 25
anbof aciggpfss2 RNARLCEAEM ), thetr@sqr@anwfp AGHHIRTS s I.nVﬁ rd BORLS? are
transqsor Hagibont BHLERC B@SHhe irfseHol SntcoBanMITARbA6d SHUE401 Fosu PR mae.atdebssﬁas knnFTbans or

S. fradiiaas) dEpsETeSec(NRRU B51d4€4)T BB W6stRHidNOMApsSt vikich Sard eliowh N Figfokbk 40dna0gr | ved
vect or s repectiely. f r adi ae GS5, S. fradiae GS14, S. fradiae GS50 or S. fradiae

GS77. Vectors derived fromthe S. coelicolor mnicircle are preferably
transforned into host strains S. lividans, S. coelicolor, or S. fradiae.

O her representative Streptonyces hod® strains may include, for exanple, S
30 rinmosus and S. hygroscopicus. Streptonyces hygroscopicus and S. rinosus
are well known, having been deposited at the American :



Type Culture Collection (ATCC), Rockville, Maryland 20852. A nunber of
strains of S. hygroscopi cus can be obtai ned under the accession nunbers
ATCC 27438, ATCC 21449, ATCC 154&P 038a1301B1040, and ATCC 15420, and S.

ri mosus can be obtained under the acceSS| on nunber ATCC 10970. Streptorryces
35 fradiae is also an especiall knovvn m e oorgﬁgm smand

strains aré= her cpm wiih o¥ey %%'tgrﬁeg'fz " nt sé:.? thatonal
Research "i’?% ; F&F@R °"l98f) AN  he
accessi o BB o0k T Igﬁgm%ﬁj tJe é?wﬁcfér as
ambof agi g - ; i ﬁgh ﬁreér Qﬁt of BéETssz
acceSS' Of} ho-att wilt-ap rea é |Ze rﬂ_ctfommyhtg%e ot fhd Adickied
accessi 0 _ b3 corltd Vﬂtesﬁosyﬁthdtlé-béh%s&th vehtRf! i col or are

avai | abl e fher@ b,e &ﬁta.n.ﬁgT S Rbtod KLveAEH 855 H5AGY iRt BNGY oc¥EGEmaRbiher AJRL
10147, Albdors: othbr] Wetold $dy. iftludé) eiCexdwdie those véctors disticsed Sn aVGai Hathi Bod.r om
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40 B. Pstl Digestion of plasmd pHIL401 45 Pl asm d pHIL401, prepared in
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the cells were grown at 371 Crather than 30 * C and were growth in broth
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in Preparation 1. Rthe It[ %?3%2 i ng ggggoﬁwg é §H‘ gg i d, designated
pSET552, whi ch cont ai ned the desi red construction. The restriction site and

functi on map of
Each of the vectors was digested with resfriction enzyme BamHI in a manner substantially as outlined

65 in Example 2. The obtained DNA fragments (~8kb from tirC 8-6 and ~5.8kb from pHJL401) were ligated
and transformed into E. coli K12 DH5« using the procedures described in Examples 1 and 2. Twelve white,
ampicillin-resistant colonies were selected and the DNA of each analyzed. The transformants contained the
desired construction, and two plasmids designated pSET555 and pSET556, were selected for further
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pPSET552 is shown in Figure 6. Plasmd pSET552, transformed into host strain
E. coli K12 DH5a, is available fromthe NRRL under the accession nunber
NRRL B-1 8412 (deposited SeptentR®r036413048) 40 Exanple 3 Construction of
pl asm d pSET555 and pSET556 Cosmid tlrC 8-6, as noted in Pr epar ation 3
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Much | ess plasm d DNA, about 5-100 nanograns, can be used to transform
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t hi ostrepton) and nonsel ecti ve pl ates 20 and incubated about 7 days at 29 O
Cto obtain grow h patches. The patches on the nonsel ective plates that
were thiostrepton-resistant on the selective plate are repassaged several
times in the sane manner until a single colony was found to be relatively
stabl e wi t hout selection. In the second nmethod for obtaining integrants,
the transformants are nonsel ectively passaged several tinmes by transferring
spores fromthe surface of the plate using a cotton swab. After several
passages, the colonies are grown in non-selective, 25 [|iquid nedium

(TSB), honopgeni zed, fragmented by sonication, diluted, and plated on

sel ecfd ve and nonsel ective mediumto identify relatively stable integrants.
O her nmethods of obtaining stable integrants will be apparent to those
skilled in the art. Relatively stable integrants are used to inoculate
veget ati ve nmedi um (conpl ex vegetative nmedi umcontains, per liter, 10 g of
corn steep liquor, 5 g of yeast extract, 5 g of soybean grits, 3 g of

cal cium 30 carbonate, and 4.5 g of cré&ide soybean oil, and the pHis
adjusted to 7.8 with NaOH). |If stable transformants are obtai ned, then TSB
Wi t hout thiostrepton (no selective pressure) is also a suitable vegetative
nedlun1 If stable transfornants are not obtalned thi ostrepton to maintain
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vegetative and fermentati on nmedi um (defined bel ow).
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Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE

1.

50

66

tylB, tylG and tyll biosynthetic gene products,
said tylA and tyl B genes being obtainable from plasmid pSET552 (Figure 6) NRRL B-18412, from
plasmid pSET555 (Figure 7) NRRL B-18413, or from plasmid pSET556 (Figure 8) NRRL B-18414,
said tylG gene being obtainable from plasmid pSET 551 (Figure 5) NRRL B-18411, from plasmid
pSET555 or from plasmid pSET556, and
said tyll gene being obtainable from plasmid pSET551, from plasmid pSET552, from plasmid
PSET555 or from plasmid pSET556. _

product.

product.

22

A DNA sequence as claimed in Claim 1 comprising a gene sequence which encodes

A DNA sequence which comprises a gene sequence encoding a gene product selected from the tylA,

the tylA gene

A DNA sequence as claimed in Claim 1 comprising a gene sequence which encodes the tylB gene



40 Claims Clains for the follow ng Contracting States: DE FR B
&B, GR IT, Li, LU NL, SE 1. A DNA sequence which corrprl se @mm, MI””"I
sequence encodi ng a gene produg,os e1(i3toeéi1 fromthe tylA tyl
tyll biosynthetic gene product ) said tyl A and tyl B genes
obt ai nabl e from plasm d pSET552 (Figure 6) NRRL B-18412, from plasmd
pSET555. (Fi gure-7) NRRL B-1 8413, oOfafgm plasm d pSET556 (Figure 8) NRRL
B-1 8414, said tyl G gene being obtainable fromplasmd pSET 551 (Figure 5)

NRRL B i tyl |
-gene bpf‘?ﬁ@'ﬁB’P of Tyl & PamyRiposyind By Cormplesaanistion.arRgealy bm
ﬂéls'-'\'-'\ﬁ 2. A DNA spmlpnre as

pl asm P20 _nSETR55 or fran 1¥£@Edﬁﬂl
clainefl i n Gumnin 1 cPnmBeactyipag {a @smeidse( uence whi ch swgbddes the tyl Al gene

ei‘ng *

producf. 55 3 A sequencg as clai ng T,%,gihm T Cpnpripppg & gepe
sequenkg ' s—t-he—yB—-gere—p+g¢d -
~~~~~~ ~~EP (88%64 130 ERWG none <081 LM Thble V Restorafion- of
Tyl 8sih or Denyci nosyl tyl osi n |PrRs8kA%i on by 06?7?11 ementfati on or Repaif| of
tyl Mufations by Cofed tyl HneSERRlant Genotype Pl asn] d
nmg/ M [Tyl osin DM 1552 WG none
<0.01 [0 R T L401 <0. p1
pSEL5S5[L as1a k &ApSET‘ 5] <0. DY pseTsss . 86
PSETS5p ( (GS14 oo YA nonp
0.01 pHL401 <0.01 psEhEE] <080. 01 PlSET552
470 4 PSET552 270 PSETH55 0. 48
pSETss5 | PSET55648 0.40 GS5p
tyl-‘B none : pSeTésk piJL401 g.40 <0.01 pSETSS}
<0. 01 pSETS5¥3s50 tyB 1.48 Zne <0.01
pSET55k ). 59 pSET5$56HJL401 ©0.018 GS77 tylp, tyll
none pSET551 0. 01 poHL401
<0.01 pSET551 pSET552 04873 30.
pSEF55P PSETSS5 0. 81 p®®TS55
N. T.* pSET556 pSETS56 ®7%8 * IIn the absence pf
conpl epent atG%8A of t he WMWY myt &iordn, demyci nosyl'tylosin (D¥#P1is the final
producf expected by ¢onpl emenfathtdH0bf fhe tyll nutatilon i n<B877 (sep K. L.
Cox, ef al., J. Nat.|Prod. 49, 9’?‘5@5198@)-. *N. T. = not teste@rrﬂo C aj ms
30 . PSET552
pSETS555 NT'
pSET556 0.58

* In the absence of complementation of the tylD mutation, demycinosyltylosin (DMT) is the final
product expected by complementation of the tyll mutation in G877 (see K.L. Cox, et al., J. Nat.
Prod. 489, 971 (19886).

*N.T. = not tested

40 Claims
Clalms for the following Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, L), LU, NL, SE

1. A DNA sequence which comprises a gene sequence encoding a gene product selected from the tylA,
tylB, tylG and tyll biosynthetic gene products,
45 said tylA and tyl B genes being obtainable from plasmid pSET552 (Figure 6) NRRL B-18412, from
plasmid pSET555 (Figure 7) NRRL B-18413, or from plasmid pSET556 (Figure 8) NRRL B-18414,
said tylG gene being obtainable from plasmid pSET 551 (Figure 5) NRRL B-18411, from plasmid
pPSETS555 or from plasmid pSET556, and
said tyll gene being obtainable from plasmid pSET551, from plasmid pSETS552, from plasmid
50 pSETS555 or from plasmid pSET556.

- 2. A DNA sequence as claimed in Claim 1 comprising a gene sequence which encodes the tylA gene
product.

s5 3. A DNA sequence as claimed in Claim 1 comprising a gene sequence which encodes the tylB gene
product.

22



Clains for the followi ng Contracting States: AT, BE,

IT, Li, LU NL, SE 1. A DNA sequence which conprises a geiﬁ!ﬂ@iﬁiﬁ#lmn”m
encodi ng a gene product sel ect ed EROSE4 M0 BYI A tyl B, tyl

bi osynthetic gene products, said tyl A and tyl B genes bei ng
bt ble f I d SET55 NRRL B-1841
pSETS55 (i {p?«é Gyrgg e Seimerch D 4 EoPsRb A HEh P HEE TS TBRIIS OB) e,

B- 18414, sa "'FS/I G gene bei ng obt ai nabl e from pl asm d pSET 551 (Figure 5)

gene bei i A SRR I LnBR AR Clarphe £ paR ToloRd i Bl g Y sl
pl asm d 50 PSET555 or from pl asm d pSET556. 2. A DNA sequence as

clai med ign glﬁA@e&ueﬁ&rg%rdlaﬁﬁdagn %laﬂ?é‘%huér%ﬂﬁ%ﬂ&a% iRy BEUHRESIR ridifnt of IpRsEi@Ne

product .  s5pgeds52\MheING.6REAAAHI GBgnRht & IpREME GSETE56] oR the-~E.6ROBEATHI Fraghtbneof GREFI
sequence V\/nbmsgmcodes the tyl B gene product. 22 4. A DNA sequence as

claimeg in Caim2l conprising a gene sequence whi ch encodes the tyl G gene
product . 7. ADNANSqEAGHUB RSN Claim P®Rdlich bonfprisesrthel ~G2xbEcoR}HPsi) fragmgetne plasrgidence
whi ch encodpseTeée tyll gene 5 product. 6. A DNA sequence as clainmed in
Claim2 which conprises the -9.8kb EcoRI-Bglll fragnent of plasm d pSET552,
the -8.6kb BOMNA sefueacsnasrdainggd ip Clism$ WhigoenBa®s ther~O:8kke Ecaitl-Boll raumerd of plasmid nrent
of plasni d p3ET$SR the ~BGklyBamkil hagmentef iplasroid PEETSSS. ¥ Hhed-88kp Bamt! fragmeghef @lgsmi
conpri ses t PRETS®. 2kb EcoRl -Pstl fragment of plasnid pSET552 a A DNA
sequence as claimed in Caim3 which conprises the -9.8kb EcoRl -

fragnent Sf ARNAseayencecas claimaddePisien 3 whigh, comprigesfhaz=63ip BcoRIERIL figamspt ‘glpﬁ'ﬁ'idd
PSET555, orP !:}]'3528 6kb BanH fragment of pl asmd pSET556. 9. A DNA sequence

as cl a’ne Lch c s the 2kh %cpsﬁ Pst] Btrs0f.
r| qs the K en mﬁ%@ T5

e i e

fragment fAFHNﬁ noQ§§I|§'ﬁ\§d A odi 9wl @&Pp fﬂm‘él ~4 fk@ngEcml fr%rﬁe%%f%lasmud

¥l
PSET554. asAdl PSEYSES, Brpidsmid! JEB 55 n aim 4 which conprises the
4. 2kb BanH Eco fragment of plasmd pSET551, pI asm d pSET555, or

plasm d pPREADMA seddnceds BhiMes RULAN GNVNRE c&ﬁpaem 418kbP s irBgniont'$t ipabimia @SETSER €S
the -13kb Pgb o bibEaoRIEgN Magrienesiplasmip PEETESS, thel 1B®kb BantHi ragnioaidt pRghit bsiETseg nent
of plasm d pwel<dekb Bhrwl fra§ménkér pRamitpsETsagment of pl asm d pSET555, or the
~—8. 6khseBamH fragnment of plasm d pSET556. 30 13. A DNA sequence as cl ai ned
i n Cl ai m18. AlbNarsequangar ds ianeidtve Claiiin 5l whith doopflies Bwet-H1.4f kbeigniirPst! frégneintsf plagmid
PSET551, pl pSETES!, pBIVGRSETSHA, plamidip$EIEH 6 plasnid pSEERSAT d pSET556. 14. The tyl A
gene obtainable fromplasm d pSET552 (Figure 6) NRRL B-18412, from plasm d
pSET555 34. The tylA Fgegmp@al loNRRY_pigmid PSETS52 (Figuer) NRBL Bttt ﬁngsre'd(nS FiRbe 8)
NRRL B51 84(Figure 75 NRRILB-184)8.r femm plashid pFETEEN (Egyre BINHRLES 14HH- pSET552 (Figure 6)
NRRL B-18412, from pl asm d SET555 (F| ure 7) NRRL B-18413, or fromplasmd
pSETS56 (i nwpmn 3l tpm plssmich PSETRS? (Fgisey %@n‘@“@of’%’f‘ PP RPECTE
ptasm d pS !95"?71 'f“alu'?éagﬁ °f\mp'ﬁ>s"l%ﬁir556f(ﬁ8'ﬁf ¥ET555 (Figure 7)

NRRL B- 18 or fro n? ET 414 r%|7 tyII
pene 38 b e e Er e e A e

B- 18413, Jor MeBhdoip F5A 32EmA (E yr AR 'E'%%ln Bf o o)
recombi nantm RRROE. 1%%%?;%%%3[&55%8%%55%( gggﬂﬁﬁ'@ﬁ%ﬁgor‘; ﬁﬁ@ﬁl;ﬁ?ﬂﬂl m
1. pe (Figure 8) NRRL B-18414.

18. A recombinant DNA vector which comprises a DNA sequence as claimed in Claim 1.

19. A recombinant DNA vector as claimed in Claim 18 which is an expression vector.
60
20. A recombinant DNA vector as claimed in Claim 18 which is a plasmid.

21. A plasmid as claimed in Claim 20 which is selected from plasmid pSET551, plasmid pSET552, plasmid
pSET555 and plasmid pSET556.
55
22. A host cell transformed with a recombinant vector as claimed in any one of Claims 18 to 21.

23. A host cell as claimed in Claim 22 which is Streptomyces.
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19. A reconbi nant DNA vector as clainmed in C aim 18 which n re55| on
vector. 50 20. A reconbinant DNA vector as clainmed in Ca ’!ﬁ Mm;"m
plasmid. 21. A plasnmid as clai m&E® Q@ 36403RiBH 20 which is se ’
pl asm d pSET551, pI asm d pSET552 pl asm d pSET555 and plasmd p§ET 56° 55
22. A hgst, cell nsfqr vector as clainmed in any one

of O ai fik AMest 8" '2%5"" ggﬂbgtw*‘&&'ﬁ é"&%‘°’8¥°§f ﬁ%’[&ﬁ n O aim22 which i s
Strept 0?’ S my ad%e%.ﬁ} l%%gd Claim 24 which js. S. rad Gss( RL118]l s, tla
A
ﬁ;‘ o sl dpery

111111 | ces
fradia repto S#EE( I|h|?';11ea omfsalrred |n arm whlch s S
f radl ae NBIRks Jdiflokan clam 2o e iS14 (NRRL 12188), S. fradiae GS50

( NRRL 12201) or S. fradiae GS77 (ATCC 31733). 5 26. A host cell as clained
in C ai § 22 vahtidied hodt. collOlvich &/ -E. Aol 1'1@18S bak/peEtsfiopiRALe Bl1swh), ch t&i K12 col i
K12 DHa/ p SH5aPIETEHRIMRADS- BA4412), , E. Boli ki DHELDSEEsa/ (BRI EaiB4(I)RRLEBcdiB4ki2) , E.
coli K12 DHEapSEIEIHOMNRR( BRR14B- 18413), or E. coli K12 10 DH5a/ pSET556
(NRRL B-18414). 28. A biosynthetic gene product encoded by a DNA sequence
as cl ai 280 bissyatimjic geve prbudChreviodes by atDNAlEquel®.as Tliged inl aAy oneydf BlaimsyiltG10r tyl |

bi osynthetic gene product, encoded by a DNA sequence as defined in Claimis
1. O ai 8 ThetylA B, tifF brawl MVWG penetprodurct Sneaded DEEDNA seuenee Ao epfifiestin Claim

i ncr éasi ndg-t he tyl osin-producing ability of a tylosin-producing

m croorgani sm said et hod 20 conprising 1) transformng with a

r econbi fialns foriRe jllowing ‘Eﬂ"“bﬁ%"ﬂlsﬁﬁﬂeﬁ%reof a m croorgam sm t hat produces

I I h hwa
betor ”z,?rf At it el feﬂwoémg Lipie @gsau b Feh ﬁs&rbaaé mgPGl e
proddt

rfmrmomltthyaI bom rlé DI\IAy veq°a9rd otrt thepeop § X\?cli'& roEUc%mCt S,
sai d gene p 0 A f Dﬁl oy b e gg;ﬁf nsa. &e
genes bel ng 9 g‘&dagce% ro frtheg%tpes oRiMlRat lg rom

pl asg d ,,ggérdeant otiNbIby or from plasm d pSE 56 (Figure 8

NRRL B- 18414,sa.aa+| ahd/ by(B GBR3 bbﬁg Ia&amteaﬂonams@ué pSETsSY @iplle b) nﬁELTBa%z
(Figure 5) hbilplabmid Aiits5s f(Figuie AONRRL B-18435,56 Wofl dRSIRIGISETSE6 (Fig@enepNARIBA
pSET556, andg43gi d tyll gene being obtainable fromplasm d pSET551, from
plasm d pSET5528id thiGogenp|emg obtaipdiliel harb phismidr sSETP$5a SRigate (BpEINRRLOB-1810 fibm
cul tys i Nng S plashitrpSETSEE ¢ i Plisrhid pAETs68, et Wi t h sai d vector under conditions
sui tabl e for oeilltylggenatbhing ebtgnable SiomrplashidspEETSEN frerbiplasrid PSETESY.rftameplesmidyene,
and pr oduct p8ET565 ordrainalaamidipBETESE.@ndr anti bi otic 35 precursor. 2. A
nmet hod as cPafulteingi saidOnigioprganism trggsfoaiedt With spiscvegior gndep genditions suftebiecfor cell
conpri ses a9bMh. eegesion ek sachugeiotidiosyenetia gene. e eropictin it said antibiotlg or antifietihod as
claifed in @°e8¥-1 in which the vector or portlon thereof conprises a DNA
sequence encodl ng the tél B gene “ﬁr oduct as clainmned in Caiml
t

i n which Solaiggd d‘?“’l"gdn'" ieh é'l?f"%‘&'n‘ﬂrﬂ%’&’é *hafemmwaa@m PRI ng
tte tyl G 68??8"?) 8 Blfe. gene pigdust. A rrethod as clal med in daim1 in which the
vector or ,por her of 159 en ncodl t |1l gene
pro dUC tg §p tFlodO 5;c%p“u alm f? ae \L:, or or %H’ &ereo Cﬁ)mpﬁg& Slgelg\uéeeécecegr
portion thereo |sgs e -9 8kb 50 EcoRI Bgl Il fragment of plasmd

PSET552¢ thReth&s éké?alml cidih A% SRAkch He REBSER RriBrohdréci tomBrisel ADNA sequence

encoding the tylG gene product.
45
5. A method as claimed in Claim 1 in which the vector or portion thereof comprises a DNA sequence
encoding the tyll gene product.

6. A method as claimed in Claim 2 in which the DNA sequence or poﬁion thereof comprises the ~9.8kb
50 EcoRI-Bglll fragment of plasmid pSET552, the ~8.6kb BamHl fragment of plasmid pSET555, or the
~8.6kb BamHI fragment of plasmid pSET556.

7. A method as claimed in Claim 2 in which the DNA sequence or portion thereof comprises the ~6.2kb
EcoRI-Pstl fragment of plasmid pSET552.
85
8. A method as claimed in Claim 3 in which the DNA sequence or portion thereof comprises the ~9.8kb
EcoRI-Bglll fragment of plasmid pSET552, the ~8.6kb BamHI fragment of plasmid pSETS555, or the
~8.6kb BamHlI fragment of plasmid pSET556.
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-8.6kb BanH fragnent of plasmd pSET556. 7. A nethod as ‘ “L‘“““I‘ﬂ““\z
I'n whisch the DNA sequence or portion thereof conprises thg‘ ““‘rm

EcoR - Pst| fragment of plasnid pSEPSE364 B9B). A nethod as clafmetl ih & ai'm
3 in which the DNA sequence or portion t her eof conprises the -9 8kb

0 A SRR o et S R e
A nmet hod as aq"}? & BAI'SP ich the DNA sequence or port i on thereof

conpri ses, matRod2ash 0 (ses/ind BiakPd
S ﬁ@i&h@#&@@"@%ﬁ% e

conpri ses t hg, of plas , ragment o
BanHl | fragnent o asm pSET555 or the -8.6kb BarrHI f ragnent of pl asm d

PSETS556. 34..A Meth®d J&Q@L_arﬁe’ii it CRIME ¢h WHith Ghe?DNA SoquidhcdVbr Soktioh RRrebNAMPASSE HCA. 25
portion thergmH-ERDFdgMment of fmidpsEids1 Badsild-Jsendss, dr brewwe psEEs.pl asmi d
pSET55% plasm d pSET555, or plasm d pSET556. 10 12. A method as clained in
Clai m 5 i m2 whimethod &secldihédl is Olpine B arewlich e DNA Geyubive roe pértichahgpsof samspritdsahe 113kt
Pstl fragmerfsti dragnmntisfmiadmjd SISEDSH1, the he8kbEcBRIBgHidaBtinerBgt plasriid pSATESR, thef~8.6kb

pl asm d pSETEaBH)| fraghent-oBpl@kid iSHETSYS, it 18dkl BayiHl frhgnwent of plo8Ed HSETSS&r t he
-8.6kb BanHl -1 fragnment of plasm d pSET556. 15 1& A nethod as clained in
Cl ai m 85 i #8-vihinethod: dseclalmad i Blgimethinevhish thediNA soavoneecar pertionciberpnt icamsisesibe ~1.4 kb kb
EcoRI - Pst | fRcaljrfisthfraggrontof alasmidip$FSE5 Blasmic PRI A2l PIpRarire¥id So% prpiasind RSEESPS55,

or plasmd pSET556. 14. A nmethod as clainmed in any one of Clains 1 to 13 in
whi ch t hetit F‘B’@? ghrleimer &n ey engr of Llaps 3 tp éﬁ]j'ér“’a'ﬁ%/u“? BicrogrgRipm isccultured gta
.abdut 34 * CemMeSEE et aptul AR G0 ARt Balfent anspr Uche fUr f ol gende
Vertraé'%s;,%gmgn BE, CH DE, FRL GB, GR IT, Li, LU NL, SE 1. DNA
Sequenz, %; é% ' n kadiaer das
2us den’ pressshithes H3GHHGHAS et F T LR
ausgeWAhI IS | it on
Bl o o pic LSRR d;:"f gg*’“gz il cle o Lonfody %%%%W%Q%E. pitiie it
B- 18413 Oder V&lshe lﬁ il orabl kd%%enNaRblaﬁmé $erbs52 #fgﬂqﬁah!'aﬁaﬁ@n
er hal t en WengePladaild PEess Flg@ANARIDSIA S ddde Fandiksmi) L B:fH314,

Pl asni d pSETS55&esas! ayiG eun é?hanawdrd&SEJﬁ%n muaﬁhd?»sssrsm (Fgur é) ®RRE B-16411, G
er hal t en werrisidp3ETE58 0der Pbromasmitl g8BFFEsPihd Von Pl asm d pSET552, von Plasm d
PSET5550 oder vdiese®hyll Goh érhpiBih Wehidn kihn vEiNPlashad] HSETE5T) @arhPldsid pSETS52] vordPlesmid ne
Gensequenz eplSETﬁsbbderwmile:dttﬁTssplA Genprodukt kodiert. 3s & DNA Sequenz
nach Anspruch 1, die eine Gensequenz enthalt, welche das tyl B Genprodukt
kodiert. &. Weseequmh Angpoich Ardiminecdensequerz entluﬁltneelc@nvega&emreduktwedim-

wel che das tyl G Genprodukt kodiert. 5. DNA Sequenz nach Anspruch 1, die

ei ne Gé&hs#q egyan pach Ansparct heliscpine Gepsenuana amhaldwalghe KesdyIB Genbredylddodiena
Sequenz nach_Anspruch 2, die das -9,8 kb EcoR -Bglll Fragnent von Plasmd
bSETE52, hadN Aasegueeanassmwue bheie otromnsci HRehe dasvic bapereritd koo e

L Rl o R “eeeraoa@n
ent hi t Sy fdd %%-;:‘ el € mehéégglagﬁlg 1%
e ol s s P

DNA Sequenz nach Anspruch 3, die das -6,2 kb EcoRI-PstI Fragment von

Pl asni ¢ PRE DNadegubhilhdch AnshRich N da698!2R7 ERRCBLY ARGMEM Géh Plasmitl (SEVSES enthi. KD
Pstl Fragnent von Plasm d pSET551 das -8,6 Kb BanH Fragnent von Pl asm d
PSET555 ogleDNASbqueRz Rack AndpaiB, die dag R&8 kb ERI-BIBRG SntbntVdfr PlaSiRid pSETS52, das ~8,6
kb BamHI Fragment von Plasmid pSET555 oder das ~8,6 kb BamHI Fragment von Plasmid pSET556
enthalt.
50
9. DNA Sequenz nach Anspruch 3, die das ~6,2 kb EcoRI-Pstl Fragment von Plasmid pSET552 enth#it.

10. DNA Sequenz nach Anspruch 4, die das ~13 kb Pstl Fragment von Plasmid pSET551, das ~8,6 kb
BamHI Fragment von Plasmid pSET555 oder das s ~8,6 kb BamHI Fragment von Plasmid pSET556
55 enthit.

11. DNA Sequenz nach Anspruch 4, die das ~4,2 kb BamHI-EcoRI Fragment von Plasmid pSET551, von
Plasmid pSET555 oder von Plasmid pSET556 enthilt.

25



55 enthl1t. 11. DNA Sequenz nach Anspruch 4,

die
S Mt S I s RS I pSET?fIIIIHﬂlll\ IIIHHIII Il llll
11111111 2111w 1111 11111 12. DNA Sequenz nach Anspr uch 5 di edas -13 kb

Pst | Fra ment von Plasnid SET551 d -9.8 kb EcoR ¥
Pl asmid 1 S 2"“9 gach @"“6" 5 EEE: tFlr B‘ﬁ"t I°'é %%%agg%?%gp 4 gas
-8,6 kb Ba t‘(? & lagsp gﬁml '?m%’ 82 nach

Anspruch 5 d’s\gk a@mﬁ‘btv 3 snt von Pl asmid pSET551 von

Plasm.d sg;g I T r I 14.
Tyl A f;eng' %% ot %%g A%E?@%%E% 1‘2%’3 XﬁJﬁ@lﬁg‘ﬁg R@E-Evon pgﬁgdg%‘g)
pSET555 (FI gur oder von P smd pSET556 (Figur 8) NRRL

B- 18414 @r fiah Ger) dﬂ@&dﬂ%%ﬁ:%ﬂ.ﬂs@ (ﬁiéur o) MRAL 482,486 Pissnia PoEvess (FignSh NRR2
(Figur 6) 5 Baek S¢hIlasmISETE5R AU SPHRLIE fas( Fbreiten worddiREln. B- 18413 oder von
Pl asmed pSET556 (Figur 8) NRRL B-18414 erhalten werden kann. 16. Tyl G Gen,
das von 18] #aBiGEn, RSV TFlasthfd EHETS52 )(FigIRIB)-NIERLLB4d412, vuro Pladrhid pSETE5H BlghiSH NRREI gur
7) NRRL 15B-18413 Bdel v@vHI@maieSETS58{FifRlr ApNARL B BETHGGalér-vaydan k8yn. NRRL B- 1 8414
erhalten werden kann. 17. Tyl O Gen, das von Plasm d pSET551 (Figur 5) NRRL
B- 1 8411H6. V& Geh,atssrvah RESEATGISE THSFi (Gour SHNRMRERN 8431, vorgBlashid pSETSEY driowi T NRBET555
(Fi gurs 7) RiRe%13 pdet 3N MaspitnSEVERE (Fyun SPNRRLIBISFHb@hale wardendann\RRL B- 18414
erhalten werden kann. 20 18. Rekonbi nanter DNA Vektor, der eine DNA Sequenz
nach Ans¥r THSen, dastvam Plasmid gSETREK 67y PaMIRLB-1R4N, velkPlesmid pR6T 5%, & HruQrN“Bs der
ei n Expr esBil8H2.4on Plgsmid HSETSSS (Fgyr 7RMRRINETI 8413 odar ves\laspid, pTSP6:Elgun) N5RLc 1

187 der ei RBA148thplgniweiden k880, p| asni d nach Anspruch 20, das ausgewAhlt i st

36> 50t HorBmhmmier pb ARk %?P%%éare"ﬁaaﬁn PR FBFnapr | “ohe 16 bi o 21
transf 0r1|g| ﬁ ko%bt%{!ngeééﬁg \lﬁlgt%r "gC%iﬁ"¥u°L§ em %E&@%%Q%H&h 22, die

St rept orryce Sze nac AnSpr t ie Streptomyces fradiae

i st. 3@%%@* gg@kg g&“?gm ,qgn d@fﬂgﬁpﬁlm %4 wel cher S. fradi ae GS5

(NRRL 18 | ae 12188), adi ae GS50 (NRRL 12201
oder S. zf1r P n%h?ns rlichCho, s’ Budhovtsnk ist 465 inn{.a SEEISEE PamiY FSETBs Phsmid, die
E. coil i spseTésh utd pi ,ﬁ.ar,ssﬁ-n;ssn erte Wrtszelle, die E. coil K12 DH5a/ pSET551
(NRRL B-18411), E. coil K12 DH5a/ pSET552 (NRRL B-18412), E. coil Ki2

DH5a/ SE225 b eiéirieicorbinkiéi Bgkiod Aath efnem e AnspfiicBe D8-Hig 2 ptindiorodorté MittszelB- 18414)
Ist. 45 28 Biosythesegenprodukt, das durch ei ne DNA Sequenz nach ei nem der
Anspr Ucl23. Wirlszefle dach osprueh 22, distStrefénycds/istA, tyB, tyi G oder tyll

Bi osynt hesegenpr odukt, das durch el ne DNA Sequenz nach Anspruch 1 kodiert
wird. S@4PYiIrsrelienash Auphich 3 dieStibriemydes fradee isk agsst aat : ES 1. Verfahren zur

St ei g¥rung der TyI osi n-bi | denden FRhi gkeit ei nes Tyl osin-bil denden

M r koor #an é@émfethﬁﬁervchd%ﬁ Melchey Spifradiag GEPUNRAY 184131 8. fradiae GS14

M kr oor ganfN&fiLd? T G$Q (R, 12207 Rdpr Srirediag GR7AHATLGRAFRBUBler oenen 55
Biosynt h m t_ el nemrekonbi nanten DNA Vektor oder el nem Tell

hi ervon %Vxﬁ’ﬁﬁ%"ﬁpaéggi’s"véﬁ‘(?%f"ew's&ier Tell hiervon ei ne DNA Sequenz

enth~ft ,_die [
Bi osynt H"é' Jl'rans?orm%r@gtitgze L) %Eg}zsﬁﬁﬂﬂ@ éﬂg idg‘-rgégi coI‘ k Oé?gé &SE}&&%e

Expr essi on rr%‘ﬂ
Ant i bi ot i kunbi osynt hesevveg geschvm ndi gkei ts- 26
45 28. Biosythesegenprodukt, das durch eine DNA Sequenz nach einem der Anspriiche 1 bis 17 kodiert ist.

[

29. TylA, tylB, tylG oder tyll Biosynthesegenprodukt, das durch eine DNA Sequenz nach Anspruch 1
kodiert wird.

s0 Patentanspriiche flir folgenden Vertragsstaat : ES

1. Verfahren zur Steigerung der Tylosin-bildenden Fihigksit eines Tylosin-bildenden Mirkoorganismus,
gekennzeichnet durch

1) Transformation eines Mikroorganismus, der Tylosin oder einen Tylosinvorldufer Uber einen

§5 Biosyntheseweg bildet, mit einem rekombinanten DNA Vektor oder einem Teil hiervon, wobei dieser

Vektor oder der Teil hiervon eine DNA Sequenz enthdlit, die ein Genprodukt kodiert, das aus tylA,

tylB, tylG und tyll Biosynthesegenprodukten ausgewdhit ist, wobei dieses Genprodukt flr die

Expression sines Genprodukts kodiert, das in diesem Antibiotikumbiosyntheseweg geschwindigkeits-
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EP 0 364 130 Bi [ 1111111 1111 11111 11111 II

M Sdinmtierend ist, wobei diese tylA und tylB Gene erha MI,MMIII"I"I
konnen von Plasm d pSET552 (Fi gur EP)0 3¢3aR1308118412, von Pl a

(Figur 7) NRRL B-18413 odor von Plasmi d pSET556 (Figur 8) NRRL'B-- 18414

di eses JIG Gen erhalten wer den kann von Plasmd pSET551 (Figur 5) NRRL B—

8411, von Pl aé’m"'?fe Tepbel oder P asi d_pSET556 es
erhal ten werd ﬁs ﬁ"ﬁe 3‘ Rg‘fg rgo?: ﬁﬂ%}g%%?ﬂ$§ E’Eggm d

IVI er ekt or

pSET555 oder
transformert %glj&l Ké 34 g’ﬁ% e#ﬂ%rﬂ;onqgag E:g:‘éﬁi%‘? ’(Fléur ‘§) ke 6-98411 %n Plas‘;ﬁ@
dit %rb

Zel | wachst um tl ku | osynt hesegens

und Produktio .e%gﬁée %eﬁlasﬁﬁy- peTes1! W”M&HIJ _EEI'§3§2, ven Plasmid
Ver f ahr en naclgé¥§dde Bt grun yektor oder ein Teil hiervon eine
Sequenz unf aBb) Ktﬁlv%rmﬂ@%xe&a\é it kﬁd WidstolafidHoR Mkrooﬂémé’mus\(ﬂfef 86diRfingdACdie fur
AnspruGh 1, Wakd DelkBdhstiifkgebifneP @ifd, ExplessioRi diesbd RfitivRikuRbibsynihbidgene Qe Produkaibm Bt ,
die das tyiB G‘ﬁﬁa@rAﬁﬁB&Hﬁkurﬂé@dbr@rntibuouﬂuvaﬂ!«:Tufe&hren nach Anspruch 1, worin der
Vekt or odor der Teil hiervon eine DNA Sequenz unfaet, die das 20 tyl G
Genpr oduke. KadihesntnactbAnsplect B ivorimden Xektor Ane @inURsh hﬂzrvonmime DNAISequdfelumiast, didalas der
Tei | hi er vonyl&iGasprddiid k@tienz unfa~t, die das tyll Genprodukt kodiert. 25
6. Verfahren nach Anspruch 2, worin die DNA Sequenz oder der Tell hiervon
das -9, 8 Rb Vedawan-raefi Aspriehaly weint dey Mekidpodes dpiiTell BiETFGGgine BRI Seqgeng uRtipBRdigidRs
Fragnent vorly!PGaseddtkasiericss odor das -8, 6 kb BanH  Fragnent von Pl asnid
PSET556 ent halt. 7. Verfahren nach Anspruch 2, worin die DNA Sequenz oder
der’ Tei | fi Slegalrendiaeh Angprach.t, wernger ) %‘FP"%‘” Teil hiepvan, pipmpNA, Seauesz1ayiaBH dig €esr5 5
ent hal 22 8. XI8/Geaptedyl kadiedh, Anspr uch 3, wori-n die DNA Sequenz oder der TeII

hi ervon d 8 kb EcoRI - Fra nt von sm d das
et Frafrfiym e f el R e 28 TR BBl Sber e o8
Pl asm d pSE B ? 35 9. Verfahren nach Anspruch 3, worin die DNA

Sequeng OderVe ghﬁ'en Qg%fg‘%‘ggw&ﬂ%'e @N@S&Re adrStell nle Wgﬁ'ﬁ é’ﬁUquolR%er

PSETS5 Ef82, 36 g 65 esm réymelt/oh Py
der Tell | K Bladnsid bsETESHERRER. von Pl asmd pSET551, das

-8,6 kb BarTHI “F‘agment von Pl asm d pSET555 odor das -8,6 kb BarTHI Fr agnent
von Pl asny.d veiniéaSfacte Ahdpalkch 2,1worin \Gy' bRA ISBHUeRAEdbr ABISTHII Lhidivoft dadVo6,2 IRb EiceRIPMA
Sequenzo oderFragfbnt Von Plasmi€psETesamEr.4, 2 kb BanH - ECORI Fragnent von n Pl asm d
pSET551, von Plasm d pSET555 oder von Plasm d pSET556 enthalt. 45 12.

Ver f ahr ens.nateHahfansaciu dtispiich Bowdrin dibi BNADBSEquSeqadender delib hientar daBetd,8 ki EcoRbBglitas
-13 kb Pst| Fragegntent Plagmid PBEESGR, dlap SEH bt BamidiFsagr@ntSroik Blagraid REETSGS bder Resachifbnt
von Pl asm d kp 8EMBE2agndato/on Blagnid bSEREAHINtER.agnent von Pl asm d pSET555 oder
das -83 kb BanH Fragnent von Plasm d pSET556 enthlit. so 13. Verfahren
nach Anspfucdferfarenpaeh %"s(ﬂtuéh Bporisclip BN Sequonz eror deroTell haneR et ~@ia &b EcoRl-Pat,
EcoRl - Pst| Fragg@een Ueinip I AP BET551, von Pl asm d pSET552, von PI asm d
pPSET555 oder. von Pl asm d SET556 ent hal t en nach_ei nem

S g e E S SR

11. Verfahren nach Anspruch 4, worin die DNA Sequenz oder der Teil hiervon das ~4,2 kb BamHI-EcoRl
Fragment von Plasmid pSET551, von Plasmid pSET555 oder von Plasmid pSET556 enthélt.
45
12. Verfahren nach Anspruch 5, worin die DNA Sequenz oder der Teil hiervon das ~13 kb Pstl Fragment
von Plasmid pSET551, das ~9,8 kb EcoRI-Bglll Fragment von Plasmid pSET552, das ~8,6 kb BamHI
Fragment von Plasmid pSET555 oder das ~8,6 kb BamHI Fragment von Plasmid pSET556 enthdlt.

50 13. Verfahren nach Anspruch 5, worin die DNA Sequenz oder der Teil hiervon das ~1,4 kb EcoRI-Pstl
Fragment von Plasmid pSETS551, von Plasmid pSET552, von Plasmid pSET555 oder von Plasmid
pSET556 enthilt.

14. Verfahren nach einem der Anspriiche 1 bis 13, worin der Mikroorganismus bei einer Temperatur von
66 etwa 25 ° C bis etwa 34 * C kultiviert wird.
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Revendl cat |l ons Revendl catl ons pour |es Etats contract ants
CH Dk, FRL @B, GR IT, Li, LU N., SE 1. Sequence d' ADN Im H"c" m",
sequence de gbnes codant pour unElbﬂ@dﬁMO Bt gene choisi par

pr odui ts de gbnes biosynth~tiques tylA tylB, tyiG et tyII Iesdl ts gbnes
tyl A et | B ouvant O re obtenus a partir du pl asm de pSET552 (Figure 6)

et deyenprbpet s RS R e g aﬁeﬁﬁfféﬁpaﬁﬂaﬂt
o e ook uerl%é‘lgIAbh d%g%ﬁme 5&553 e(qfﬁ Wl gg@@g Yot

snt
tyll pouvan

ut oht ggéf.ta@a PSR e RS gflwplis i de
pSET552, 1&% tal.s %% ﬁ‘ Lpﬁ-ﬁéﬁé dith ParSdE mé
Séquence difhNY of RR ﬁ._nB g41nevend| cation 1 conprenant une sequence de gbnes
qui code pOUTigdit QadedtylG poulnDBtY dbtehll A0RAR dhllprasm.aa SEETSSNEFRuA SHNNNRE B-1241| 3
revengi cat b db plaSriBEFSETESS ouldRItP QOPISATR pSETTYEES (qui code pour |e produit
du gene tyl B.ed?@arb. tyllGsvsaiee obteNoahti|d0 Platniide FSETESN, & pértiraid plsmid@ pSETSSR AL  UNe
sequence dpariio pasmjde pSETEES quALpartit du gasoibisipSETES6.9ene tyl G 5. S6quence d' ADN
selon la revendication 1, conprenant une sequence de gbnes qui code pour le
produi t 2luSéguerge tdADN, sekip 16 revBadinationc cding®idnts wieoséabence de @tnbs cuit tasia FRUr igui
conpr®nd Ierotﬂwtaigmy!EcoRl -glll d environ 9,8 kb du plasm de pSET552, |e
fragment BamHl d' environ 6 kb du plasm de pSET555, ou |le fragnent BanH
d' envirdh Béagenep dAPNyselpsrip d‘é’e'EﬂEEfPBSE Corgpyenapt "@WWE‘?&"%! 'OR(IOR| WhFSA Aoy le
revendi cat P’B‘FP"Z’“QEfli’l‘V'Eorrprend Ie fragrrent EcoRI -Pst| d'environ 6,2 kb du
asm de p T552. uence ' ADN sel on | a revendic uj rend
AR | ?e'm %e TR rdrais, s SRmmaR iecHA R, A RS b %J%ngr nt
BanHl d' en(’/'l v gl du pl asni de pSET555, ou |e fragnent BanH

Cevend ot @?@%ﬁ s SRR il coftrond R e P B Ml o popr e

g%(;! 10. Sequence d' ADN selon | a revendi cation 4, qui

pl asnj,de p

conpr enc& | 8subria® mﬁh sEﬁnt\ ba gveﬁ&](‘.’dﬂérpf‘ qiitcotnBrofld! 1286kt EEor-BEIN ARhviroh §8fk5%gm3nt
BamHl d' enpibdniidd s5EP5S RinEB4RHI AoREr BB Rb QY plhdinided FEETEIE] oLR8 Wamaht B&MAIT ON
8,6 kb du @g@ﬁmmm %%epgﬁ_se%quence d’ ADRI solon la revendi catton 4,
qui conprend |e fragrrent BanHl - ECoRlI d' environ 4,2 kb du 45 pl asm de

PSET501,7. dséqoérize ADA safoh blatenaitation 2, dub edipesad paSEEEE&. EcbRI-Psfb@@niros 6,2ab AbN

sol on | a rpaseniddipsarssan 5, qui conprend |le fragnent Pstl d' environ 13 kb du
pl asm de pSET551, |e fragnent EcoRI-qlll d' environ 9,8 kb du plasm de
pSET552,8. | 8équenag ARN sBlamldl rendicalion & muiBsofptehd turapinent ifceRi-Bpibd'BREEN 88 kb alu
fragnment BelesAlideddSEMR%A2r lo iragnedt RamH d'epirans BB Kie dy SIESTHAESGRSETBE5] 3! lo SegreshBami' ADN
sol ores| a r Eeninen &b dyrplagmide pPETERfprend | e fragment EcoRI-Pstl d' environ 1,4
kb du pl asm de pS'ET551 du pl asm de pSET552, du plasm de pSET555, ou du

pl asmi dé- pSavense 'ADN se@b.'?erevew tiof, i A EomPrand le, fraomvept 5&5‘&5{? idlenyiron BRAR 9 de
PSET552 (FP'@%H}“’@%F RARL B- 18412 A partlr du 56 pI asni de pSET555

(Fi gure 413 artir du 556 e 8 NRRL
b 1614 ":;;1 i el e R
pSET552 ( it 'Hu ure"7),
NRRL B- 184 |Pt|r du pI asm de pSET556 (Figure 8) NRRL B— 18414 5

16. Gengqt ¥4 QbHBQH*ABNtselg?E b Fevarficaidy 4331%%%%%:1 gt 'Bad AI-Eiorn Bendiroh 7i2GH a6 )

NRRL - 16 4gsdomids dBtdsh, oy ke 5529 b PSEISE 1) L B-18413, ou a
partir du plasm de pSEI556 (Figure 8), NRRL B-

12. Séquence d'ADN selon la revendication 5, qui comprend le fragment Pstl d'environ 13 kb du plasmide
PSETS51, le fragment EcoRI-Bglll d'environ 9,8 kb du plasmide pSETS552, le fragment BamHI d'environ
8,6 kb du piasmide pSETS55 ou le fragment BamHI d'environ 8,6 kb du plasmide pSET556.
50
13. Séquence d'ADN selon la revendication 5, qui comprend le fragment EcoRI-Pstl d'environ 1,4 kb du
plasmide pSET551, du plasmide pSET552, du plasmide pSET555, ou du plasmide pSET556.

14. Géne tylA pouvant étre obtenu & partir du plasmide pSET552 (Figure 6) NRRL B-18412, & partir du

865 plasmide pSET555 (Figure 7), NRRL B-18413, ou & partir du piasmide pSET556 (Figure 8), NRRL B-
18414.
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18414. 17. Cbne tyll pouvant etre obtenu A partir du plas
(Figure 5) NRRL B-18411, a partir_du 10 pl asm de pSE m,mgiqg ()ull"‘
NRRL B-18412, a partir du pl asni dEP 8S8448&BIFi gure 7), n
partir du plasm de pSET556 (FI gure 8) NRRL B-18414. 1& Vect eur d' ADN
reconbin t | n d 5
3t T e P R Y
d' expr essi o P reconbl nan evend qui
est un pl asm 21. Plasm de selon | a revendication 20, qui est ch0| Si

parm ke ggl éér(@ @ WanOstS: oblefu 9'@&%&%&:&@&&%& (Figr® 5) NRRIOBAB4TH AL pplRLS55
et |e pl asnpgamidsFeETsds (Fidare 7 RIRRL BABING! & 4 Bﬁﬂ&i:cﬁiaﬁigﬁe PSET5EE (Pigafel 8, .INRRL B-

reconbi nant ygghon | ' une quel conque des revendications 18 a 21. 25 23.
Cellul e-h8te selon la revendication 22, qui est Streptomyces. 24.

Cel | ul e- 31 admetyID pouvant ﬁwemdiuczabdrmruuaa?asmmuipsemm SBtiguep 5ONBRIEB- 1841 8,C peetir dBI5.
St r ept @y C e pladmided pSET5522 {Figarel ) NRRLeBItE4c tal partir 244, plagmide qSETES5 (Figarel i7 NRBESB-
(NRRL 18415)841% ou B partii dueplaSiBitid pSEN556 (FighRRINRBR BA8314. S. fradi ae GS50 ( NRRL
12201), ou S. fradiae GS77 (ATCC 31733). 26. Cellule-h8te selon |la

revendi ca¥8i YerteRPd'ARN fecershinam qubesimprenddne s€uehag| RADISelon fareMendicstionele qui est E.
coli K12 DHa/pSET551 (NRRL B-18411), E. coli Kl2 35 DH5a/ pSET552 ( NRRL
B- 184115) ,19. Vecgu d'ABM recpphinapiSeivs zevendigaiionri 8 1qyiestyn vegtgurpd'expression ] 2

DH5a/ pSET556 NRRL B- 184142. 28. Produit de gene bi o nt heti que encod6 par
une sequéiic¥e “%\W"é?FUPP"I ‘L?ﬁ'@"lﬁ‘d@’le%"dﬁ%ﬂﬂ‘éat%'ges?%‘\/@??ﬂ\' “cations 1 a 17. 40

Sdquenge 4 BB %gsjé‘;f il “ﬁéﬁ%ﬁ@ e Y L

contraé’t ant m' apn pour accroltre la capam te a produire

la tyl Osuaecg uma@tar. n&@geg%ame&eru%%mm n el dbiBSbAPacs AhdGugFE BT

conpr enant tra t1on au noyen un vecteur reco nant ou
d' une portion de ceI ui-ci d un mcro-organisnme qui produit de la tylosine
OU Un RBr GBUESRIKNGERelbilia rerbiifchitn 2B déSrep@ingeeBl OSYynt hdti - 50 que,
| edit vecteur ou ladite portion de celdl'-ci conprenant une s6quence d' ADN
qui code 2a0CluleMERIsEIBH I reveriicgidn @3,GidsESrep@ides fréiaepr odui t s de genes
b| osynthetiques tylA tylB, tylGet tyll, Tedit produit de gene codant pour
' expr es 250 Straptornycasrhadies dolodda geandicajon 24 gbi ekl Srifrbdide GS5MRRI 18415)cS Srediako®S1 4
\I“adl t esovoi e(NBiRbI2188)h 81 fradiee GEE0ANRRLO12201).0u S, frddimg GSTB(AFERa738)y | A et tyl B
pouvant etre obtenus a partir du plasm de pSET552 (Figure 6) NRRL 55
B-1 8412,26aCelllethBle selon lp rayendication BSEWSSEE.CPl gure 7) NRRL B-1 8413, ou a
partir du plasm de pSET556 (Fi gure 8) NRRL B- 18414, |edit gene tyl G pouvant
etre obt e%wucwu\same. Pfaflmf"ll_ﬁ g‘Pﬂ REISY) (N EBl%iB‘)blé p'é‘lztl r
du pl a¥ni de g%@%?)@ZOWR ?et“?%) Eu_?JJ K PHEPREETISS INRRLt B-38413), ouE. cofi K :
| edit gbne I MNRRLE 181Dt enu a partir du plasm de pSET551, a partlr

pSETSG0, 2 Pasn 4 i OeBaRIRA 1B eRors aRe ALl Ak PP s BT ¢

vect euj, dan% es condi tions approprlees pour la croissance cellulaire, pour
| expr es%’soﬁm d&J Q’L‘?‘osi{’H gtgﬂ m@ @réj oft Bl Bhddld EH%? séquence d'ABN E&égf lal @
production didika@diy]l b1 0 seur-d anti brotiqu e
solon la reven |cat|on 1, dans | aquel l e | e vecteur ou la portion de
cel Ui -ci HeVéRMcAlShsgbRr mt&nﬁﬁtﬁtmrﬁog@nt pour le produit du gbne tyl A
to 3.gMethode solon |a revendication 1, dans laquelle le vecteur ou |la
portion de methéde- dur GEUGRFE ACcapivRé 2O FIGUNS Aa dyiddiabl dumd@iioorgshismel SrodiNsan Ldet ladu
gone tyi B. tylosine, ladite méthode comprenant :
1) la transformation au moyen d'un vecteur d'ADN recombinant ou d'une portion de celui-ci d'un
micro-organisme qui produit de la tylosine ou un précurseur de la tylosine par une voie biosynthéti-

50 que, ledit vecteur ou ladite portion de celui-ci comprenant une séquence d'ADN qui code pour un
produit de géne choisi parmi les produits de génes biosynthétiques tylA, tylB, tylG et tyll, ledit
produit de géne codant pour l'expression d'un produit de géne qui est limitatif de la vitesse dans
ladite voie biosynthétique d'antibiotique,

lesdits génes tylA et tylB pouvant &tre obtenus & partir du plasmide pSET552 (Figure 6) NRRL

56 B-18412, & partir du plasmide pSET555 (Figure 7) NRRL B-18413, ou 2 partir du plasmide pSET556

(Figure 8) NRRL B-18414,
ledit géne tylG pouvant &tre obtenu & partir du plasmide pSET551 (Figure 5) NRRL B-18411, &
partir du plasmide pSET555 ou & partir du plasmide pSET558, et
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4. Methode solon |la revendication 1, dans laquelle | e vecteur c ou la ortlon

de celui-ci conprend une s~quence d' ADN codant pour |e proa m
tyiG 15 5. Methode solon | a revER@34118®B11, dans | aquel | ““lﬂwmllﬁ“ ”“l
| a portion de cel ui- CI corrpr end une quuence d" ADN codant poUr Ye ‘pr Sdut *

du gone tyll. esoo n di cat

sequence d' Al g%’% o %t " Lk rt'lr Y s?asmldﬂigj?‘ dgg%%smde
E.CORl . Byl cu B glt IC qﬁh&fﬁé bau ' dudit d&amdmo

d' environ 8, é‘g igna&g}; ade: , 6 kb
du pl gsm de 'Eé’} P‘&‘%th ron 2 ans Iaque e la
seque%ce d'" ADN ou u(r’]de] Ip?grtlon (ta'&dc%e g corrprend le fragnent EcoRl-Pstl

d' envirog fsmodeDseibr IQ'rﬁﬁﬁEc‘éﬁ)anSEa_lﬁﬁgquelgﬁe 8ectéwroh@€orﬁﬁldérbe|uﬁcl rc8MBesH Gt i on

3, dans Ia%gdcedthg&gH@amegmmugghme portion de celle-ci conprend le
fragment EcoRI-Bg2l| d'environ 9,8 kb du plasm de pSET552, |e fragnment

BanmH 700" #nwiéthode $bidh 1K pevendicalion SiTidele 1eHuEBob Yectéb ol @a poriiog NddNdeluBa rebinprendemei r on
8,6 kb du péqaente daDN Sbdebtyur 18Produit divigtdeagle. sol on | a revendi cation 3, dans

| aquel l e | a sequence d' ADN ou une portion de cello-ci conprend | e fragnent
EcoRI - Pst.| Méthedevselonria Gavendicatiod Ut, derssaduelie Ip SECTRE Bu lal Portidiehestiiaci Toinprand une
revendi cat sémente dABNSodaptcpou Ip prodiuit dy@enedyie d' ADN ou une portion de celle-cl
compr#nd le fragment Pstl d' environ 13 kb du plasm de pSET551, |e fragnent
BanH d'&nWéthede log I jevarslication 1g dang| lagupiede vpriaur gy da W‘We’ef‘ieb!g%é’ﬁ'f‘l"’ﬂ&’mﬂﬂ

d' environ Bé‘ﬂe%ﬁddBNﬁPda‘g‘rﬁ%éeHS‘E’F@SGé"eﬂ' MBt hode sol on la revend| cation 4,
dans Ia eIIe Ia sequence d’ une ortlon de | | e-ci nd | e

J j—agnent 2 dﬂg‘s W d' -‘%‘P yne %’Q Ll eRlerel

3 2 ogton
ggﬁ-erI gqag FQE ’9& '%95'9 V"H §q‘1; 3Ipa§m'gep & end | e I
f P . A| |
& envirdh %zgj’gg ﬁﬁﬁgﬁ g&é ge' iy wabf 2@3’@5‘%@1" b du

pl asmge p enV| ron 8 b du plasm de pSET556.

45 13. Mgt mmsdessundamal u@vehé%é’a%&d BC@én% QEhuéue d 393guch @A ¥RbN Soul éhesﬁhitléﬁ%ecdﬂe—&DN ou
une porti OBorkffend®d 3meht ECEHIBEIR AGnvirtn 8,8 ROAEMsmice RBETHBS,l1d frégmem\BamANd'dwifonk b du
pl asni de pBED &l plasiiicerysESss5 T IRighamBamALd'¢virnBied® dp PlIhibdpseTesedu pl asni de
pSET556. 80 14. M-t hode sol on |'une quel conque des revendications 1 a 13,
‘déans doacpl e Méthodee saiinCia Credbndjedtiors BE d@s tlaquellet la \sBquibneen 8'ADN gpetinat poridn cdeecalie-tion 25
* C a envi comnprénd le fragmerd Ecdl-Pstl d'environ 6,2 kb du plasmide pSET552.

10. Méthode selon la revendication 4, dans laquelle la séquence d'ADN ou une portion de celle-ci
comprend le fragment Pstl d'environ 13 kb du plasmide pSET551, le fragment BamH! d'environ 8,6 kb
35 du plasmide pSET555 ou le fragment BamHI d'environ 8,6 kb du plasmide pSET556.

11. Méthode selon la revendication 4, dans laquelle la séquence d'ADN ou une portion de celle-ci
- comprend le fragment BamHI-EcoRI d'environ 4,2 kb du plasmide pSETS551, du plasmide pSET555 ou
du plasmide pSET556.

0 .
12. Méthode selon la revendication 5, dans laquelle la séquence d’ADN ou une portion de celle-ci
comprend le fragment Pstl d'environ 13 kb du plasmide pSET551, le fragment EcoRI-Bglit d'environ
9,8 kb du plasmide pSET552 le fragment BamHl d'environ 8,6 kb du plasmude pSET555 ou le
fragment BamHI d'environ 8,6 kb du plasmide pSET556
45

13. Méthode selon la revendication 5, dans laquelle la séquence d’ADN ou une portion de celle-ci
comprend le fragment EcoRI-Pstl d'environ 1,4 kb du plasmide pSET551, du plasmide pSET552, du
plasmide pSET555, ou du plasmide pSET556.

50 14. Méthode selon I'une quelconque des revendications 1 & 13, dans laquelle le micro-organisme est
cultivé & une température d'environ 25 *C 3 environ 34 *C.
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