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gene porti ONedessl i€ [NA tiabtamy RMer DNANSetkvAc eicodifg) SitilarNgmindatid. sequences can be
so substituted therefor. It may for instance be contemplated to use a synthefically produced DNA sequence in
which some of the codons differ from corresponding codons in the natural DNA sequence, while neverthe-
less coding for the same corresponding aminoacids. In that respect the expression "iransit peptide™ should
also be understood as extending to any peptide which could differ from a natural transit peptide at the level
of some of the aminoacids, to the extent where the substitutions contemplated would not alter the
85 operability of the resulting peptide to promoie the translocation into the chloroplast of the foreign
polypeptide or protein encoded by the DNA sequence associated with or adjacent to the sequence
encoding such peptide. Thus, the chimaeric genes of the invention may be constructed with any “first
sequence” having substantial sequence homology with a natural DNA sequence encoding a natural transit
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ng/ m‘ocqjegi %)ﬁ\l EES g&%@%@aﬁivﬁ!f%gg ca. 4 weeks the callus material was
“ transfer Y m and energi ng shoots were tested for
nOpal i ne Pfn %&9'&9 d ri tﬂ@é@ﬁ&ﬁ ap&&:je&tjré/ o J&O&)ﬁ for |aIpJn9Qﬁig|§It<§ﬁi and
tested qaadOfiss Q0 1%&.@3@%@ O e i
concegt rloln$100% ghBSol] £5¢ birblcastbettahd vl Mt FTRuNGSSH 6.850287 Yomephoh 8LOD! ast

were kephd b % BGOSR Beberdl lpfoidbbd IMNiIBFsORRE LS| iRt art GfidMipt itd @hibiP sp¥bifrT Ehr @spedific
- (1979) \prokdasesD Aprbtinfd(triae) Sarkks $iasyid) Shs iged &Y Nl conbentrbtibl @D 100 Ayl i Wafer. F  DNA
and RNA hydroxy-merdufNBeriabete (PEMBRECLsEL QI ddhdddtrdtion &EDMRXdhirohbRdrpichti®Ead 1-10-
pr epar atphenagrolife wateCddaed to allieal Dhdéenivaiivon df H@bIL Preltezde tifhibit@s #éreé Gded @tcorling dn@@y eases
(10- 30 [(t982)] Cristaling plengmethysutfongifiypeids (PMSF)wesadded3mimedialele ke aseodt agnaoentes ) |
separ at doh ofr10Ggaimo ke ¢esred hawegsnalé (Sgmin.013108 epma Fdpendarieshidfuge) (as toaded onto 10
ni t r ocel% tngigeatiring pelyasrylamidonsis(Lasngeiz 1970 Hyihopt SDSH Aftes elegirophpresisdiveduiieriinbe
probes Welswiseprtangetiagans5 87 oM Jrisfmpledire 424mM; Mgd2, 988 MM NH4CHE Dbnendr e’ s
sol ut i ofcrylgmide gghwasepyered Ry sRpoArPsegel ¢ ) ppptpiainggremycinrsiate) (1 mg{mi)and nEPALP
each in t

o, Pai nguhated-for, 30.mj tlu’ti n g%%a1:?el i
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12



roomtenperature (1 hour). Dot bl ot hybridizations were perfornmed according
to THOVAS (1983) with DNA anpunt s EP@/t89i7209 B4 r ange equi val ent from 1000 to
0.1 gene copies per sanple. Hybridization was as descri bed above. RNA was

i sol at ed accord| ng to CHRGAYN et al. (1979), and separated into poly(A) +
and 35 potyEmoes K% pES daer upiefd houssEhe @i mwqum ig theypindingf kanprpein
Resear ch, t°t ghosphosyiated| BEAR I’t'?*(e“’ 0@%89#‘@ tﬁﬁ/w’ 4 tpvealepyyRe 1@'7%{;“’%%3

were sepag "F" ngl g E?‘E’P’Eﬁﬂi SPTRIS R PIa ARlfvities
net hyl rrgr‘ﬁ q;ffggsgﬁqrﬂﬂg'c ‘f B?’PG’ WM'HTS’E%\? SPhpgy ¥RYBPi di zations with
[err] -] abE I;tggbfcm 6k' é ransl at ed probes were carri ed out as descri bed

( BOHNERT - ; between 2 and 3 X [err]cpnilane were used. 40

Neonyci n pheme.laasgisanés o8 1 u t&h 2% ! SGucARp h% fﬁr hANt
extracts i@ Thidcld Ko bk B é tatesu 3 baof e Vs es
( REl SS;£1 cofbentrated? Byt @antrifdgat dﬁeﬁé’ed ndln dith %H@nsfr&t@ﬁn& NRP E&MH}E

pl ant s Wagessibb® &R, THpéhishtoft of éﬁ\oro?ldété Riés dofétmda SdcdEMG @/ BARTLEAT et al. (1982).
[err]-mercaptoethanol, 62.5 nM Tris/HC, pH 6.8, 50 ug/nl bronophenol bl ue

and 0.1 %ORSRuCBeNaL BETmsaAmmuomEmasmMSNmnmmdN TO THE DRAMINGS, t O

i nhibit specific and unspecific proteases. Aprotinin (Trade nanme Trasylol)
was used HtCopstructiombf tososhieatia rheS-nptrll géned PENIP end ASNIA (fig. nAwat er . p-

hydr oxy- mer curi - benzoate (PHVB) was used at a concentration of 1 mV

[ err] - am noArRamHp$allifregrarnt o piEM109/9 (REIGShetahr1984b) ¢ontaining the eptifel eetling gegionffiomd
concent r anedified gt Jene\fompyn: @5@'& 6f 3k 195P) was dnsataddn glgapid aB%ﬁﬁerF‘H got & TPWDPso
(%982) . CPNA; fragment {EcofthBsefiMhsoriaiping the menmplor ragiop it PI\FBI* &eg ggraresulting in

i mredi & e‘P' m&’e‘r?&r 'é "ﬁ-‘s@asafd the E'BWE Epriil fragmeng wa%ﬂep'?m &'"r?F"%m@“?!‘F &3Py
honpogenat "$ ’b 'ER? pP ?gj gspidlks é °f ?“’6“’% %
non- denat §%" 'hqd 'Lé ﬁ?ﬂ"]e"t rutf“ ° SFP

el ect roph h anc to us Fs acér%arkg %{lc I ga:é A\ cta:mld
T“S/ |-a|| Wit REh u| o @w cn ue

cover e FELOA ggalk

ena@r %3 nd
[err]- AT £1§1atw tym esm% 'amﬁpksma.ws.gfof%g 5000 vk RENG stﬁcﬁo i he

sane uff &b. as the pol yacry am de gel he gel - sand vmch was covered

What man P81 paper, Wat man 3MM paper, and paper towels. After 3 hours the
P&’L/pap,er2)\@5@,,51sumb@nﬁ.%m.asbﬁmgmt(@13)_n a solution containing 1 % SDS and
1 ng/m proteinase Kin water at [err] and subsequently washed several
times in 10 Tmd\bliakbabgbents tHeftansit{ppptidd sémuer@d witteths Jirst AlNG, e whils area (Ffd(:badns Gi/ B1
and exposedn § endeckationxREexbn 2)ris ifiterrupted by the4iBst intoanrand replesenfsrtheoatyb encs fsedubrics.

nmet hod i sThethetchsdrpelit regreedntsidbenptisequenceo t he phosphoryl ated DEAE paper by

whi ch #he positions in the gel are reveal ed where a kananycin

phosphor y#)geithesn beridizationoxperimonts €@. 2 The addi tional protei nase treat nment
suppresses SI gnal s of plant activities which after phosghor Iatlon bi nd to

P81 paper ’HBatHBPf H’BP%?I t&f‘\éc'%bﬂ B'T‘l*fa"sf%ddf"?‘\b"ﬁ PSR é? 5"
Chlor opl a'g‘E' lg" QB 'F%'B‘?/@@eﬁ"f‘e’"ﬁ (SALheg). 1 bp %@

Str SCt ﬁ"r aff ent rom omlc 3 ? ? itiona ar%z\
gradi ent r ea Tmae fra? %Itl % J % dl e d wu&h Pstl and
concent r II m b R(/Hu‘i Ffrégﬂe ¢ and
denonstr a&)'d?%e ézd n%ﬂﬂe pﬁlygeﬁ§ (1 &S B /Sﬁ\ q}éﬁme 143 aﬂxﬂﬁo ) were

chl or o asb& a¥\EroneR Oh 1aRé BB Gt %} fanslorfbd rﬂétena daH6 @) Weak signals in
CONSTRUCTjbdd\NAkre ledtkdlybaddNBc B@éﬁoﬁs kods Bﬁum indonpible dg%‘hw BIGS.
15 1) Congé bNALIh BRe 8fa HahLotWD maasgm@ ug ias satarial PdtilfraGRéne &f tReoRdPgen® endothdNvbakéd 1 9.

1A). A Bagahlh stoavk lagdit g MBkbp frigaihidebALAMNS of &IOS skl dvbriap b3MWSshthe FrOHY ahtd ieNJ

t he ent i rgomddtiregipniobthe etiimdeiom a nodi fied nptll gene from Tn5 (BECK et al.,
1982) wms inserted in plasmd pPSR6 [err]-RV next to a 950 bp DNA fragnent
( EcoRI - EctRefematiiepresentatipniohthe piganimetionrof the fisiomandriit flahking5/ectarrsequeiices fiig. .bc S
gene resulting in 20 plasmd 1-22. In this plasmd the Hi ndll|-BanH
fragment waSizese3se indietiedyp kbp. MerrlimaprichePsnmtik qodigereagion (sSadiqgiey by jep epanher. ¢hei &y nal
rbcS cl orfianiingrss cet By # Slerpdiae EgoRi ond BSt'l'Ed'QF"ecfeﬂ't!"&?M?'ﬁ‘g““P pase fstipsi 8RR WAPR The
pBR defd v’éBfeﬁeé °t'F r‘iesfia“QP '\'/!HE"'%?&?H% Sin 84 ampicilitts fignbets, ingicaty !Qg; ad
from pGv7 8?‘ Dgg\sﬂ‘f‘ QS‘H??&’%" g&ﬁg’m RhiA, “‘§ %?ﬁ"ﬁwe?ﬁ’ ion and
resi stanc f'%‘t??ét% '?’??ﬁ?tll'éei'p S T SPE?Fen(':Blt PAGVEF of this final
plasmd (pSNIP (10.4 kbp)) with the Ti-plasmd in Agrobacterium Plasmd

- PSNIF (12. 3 kbp) was constructed by 25 replacenent of the Snal -Sall
fragment of pSNIP with an Pvul |l -Xhol ftagnent fromthe octopin synthase
gene fromplasm d pAGV40 (HERRERA- ESTRELLA et al. 1983 ; DE GREVE et al.,
1983) harboring the pol yadenyl ati on site of that gene next to a BanH
restriction site of that gene next to a BanmH restriction site. 30 2)
Structure of the rbcS-npt-I1 chimaeric gene (fig. 1B). The bl ack bar




exon 1 and 22 codons in exon 2) is interrupted by the first intron and
represents the nmature rbcS sequeero.189pg7 Bt ched part represents the nptll
sequence. 35 3) Southern hybridization experinents (fig. 2). Hybridization
of different probes to nuclear DNA fromtransfornmed (pGv3851 ::pSNIP) (a, ¢
and e) &hirapsetintionebactvisretrbehorametordio- Hlobacco. In Sout hern hybri di zati on
experi ments (Sout hern, 1975) lane a and b 40 resol ve bands of different

si ze resenth K ’te%a‘%‘tt‘ﬁ dP"@UBQth a @Fkg‘i'sa??f’lt s\?ﬁ‘l’é md"t%?Bﬂ'“ fﬁ?:’&W'AV%{PII
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EcoRl a nt_le vgs nsforme WI D L ne ism
tgiﬁ %%g}%u% il gﬁﬁstt&t% t.gg
gene [l eaﬁumk @&gk g )nuBdr€o 18 Aght 2S

probes réfé}t& @,ggvéabg,gs;h;eglagaﬁ,gg}ﬁgrs | s et ected from unt ransformed nmateri al
(lane d). k signals in lane ¢ are nost |likely due to crosshybridization

of endownmrugo%&gaewaﬂs&sonbcsmafmlpehﬁtodi(ﬁhesmi on of the DNA. In lane e
a band of TO-9 Kbp Tights up thée internal Pstl i1ragnent of the nptll gene
and tie weRdyex)+bBMNAl frarh darstoraa) stiooks tghoem In & déily prhyiting ghnlicusdighit/dark (1) &ne materidue t O
a smal | kept@nbsaqueliiytiovden ddyhdn the davie(Dawele hikeidipedaoet optll spegificoprobsf(sdetiigure W) ander a.
50 4) SddhenwSispedifie proes ¢ae §ig.i2) IThe Bndobamousr rgefnivansrripte arebsented af the pesitiomnicB50 he

f | anki ngusestidess paiwidjiidiAcess a(dlysgd wig) the Sames tochniquo probiédcwithead1750) bi rpgmenticom a
chi_aer |fb,chQB@°§ZH&W$K' ebrli H§1)r Mgnkers ondhe leftyplente émedbgfg 4alues FERNARarkers ¢rdo B -

f I ankon §28 elftremB 'ﬂhth cl osed bar. EcoRl and Pstl indicate restriction
endonucl_ease sites. . Rand ApR 55 e resent antibiotic resistance markers
agai nst figp ol IpINIE) plantmatenial igs 5B) 76 of

LI i tﬁ::@ﬁi‘ﬁ%;% T e X

pBR32Y sfoer HEROES BrSSEnt™r f e T 13 EP 0 189 707 Bl 5)

Tr anscr 'a?tota atﬁ.‘?fot t(énEa(onOJf TRRGNA GRlrSdr n( Eﬁl&opté)s of T ; iﬁlﬁge{%e' n
denat ur i Jegzasn HoREEct Gig! OA) &1 TC - ' oCe whi ch
wer e probe'd—vvr-t-l'l—ch-f"f-a—em—parts of the constructlon The codi ng regi on of

t henpt || BrRRGuFBERb in S8 larsTaRABRMENS hehdafdn: PKML 09/ 9) was used as a
probe. Langhelt Ri¥Ect reMNE. cBNHGLIT iddNexpREsig dTaP-NRTIDHrBtein L(AANE DEN BROAGK fot @

pl ant mat dawudlin [rege) andrE. CEipKME sentdining theOns ofbdyial NFTH @hzymeday/ ni ght r hyt hm of
twel ve housms.2 Lala@nysinphidbphtrdnsforasepactivity ih ebloreslastsr purifiddoframe Bavat toh topésed platts Lane
4 : RNAs tontaming theckhimepede thssatihgenes 38. Weak signals in the latter are
proba®l y dare 3t:Ercle exteaot fropetleaues afra centrolfR1 itobatch @laptr obe whi ch hybri di zes to
MRNA whi c hariegt :tGredesskrachiean lekves offbbacdecnlgnBRealning-the chireastc Prsonptih ggneohetPit
active i nberidds mragygad & barduig o 2 ¢iiop|geair seticritosphorgigting pegtsint ang f-F iy istaesurpechia toe

chr onos onméue R iehlerrlas pelfrphesphasyiating prgteRat e i ze | n nucI eot i des, nunbers on

the the right refer to the Svedber val ues rs. 6) Conpari son of
et g Bkt Ao matatnmtmqf B ApAa NPT pqthiice daiasisd 6. GR o ) 5 RN

rater o at%r?e“ﬁt? %ﬁtt%@n;“s? it §t§t§m;£a”%“?t% %@f i t’“‘%ﬁ?"@‘%ﬁ“’ co T

an np tII see
fig % . e en ogenou rch transcrl pts are observed at the posi tion of

850 nUC'ﬁguélrﬁ'%pend%ﬁ]&ﬁr@snoﬁﬁﬁhé"@éMﬂﬂﬁbsYoﬁ%%téM ﬁ’@’f he same techni que probed
with a et al., 1981). Nunbers

on the | eflinenefiddm dsdorBy@ber g val ues of RNA mar kers or to the 20 size of

t he MRNA Lére@ttigem a&)forlBgt 6ADbraL4 dxydpE foelthd fci thal tHo(idislAveleri@pnin coripRieadarkass for
(pGV3&51: 9p tdvtsefopd extrsctiornLans Baldeinfas ¢pr fio Bh.lank 4i ndi cates | i ght grown nateri al
i n 12 hour THeirgdults cleaired ciyroonstratd hatriak s tobAgrehatierdiqueniors o ansfer and ekiiess darek 25
for fourin glantsellsSamply docdwerted bycCAPLAN ot &.11988 n FAMBIAYSh et dl./ 1989 ; 1984 s HEBRER)
Denonst rESTREAAG alt 1988 s HeA4) capfbe PRer@sd IQRETDet afereignipratein f9ria speqifigrcalbéampartment,

t obacco npineinths chloraplzet Thetgsutth Arthebdep@etrate  SNI F construct (fi g. 6A2. 30

The r®sul (thdHegenriysionds iggmted ke nyelear Dihobiebacer W@P'ééefaf@gem?;’ﬁﬂé 6]DNA
extracts fip 8y the t’%?’?"%d_ﬂ"sr@mw&ﬂ?%%% genipinggha RW‘H“F'“W%‘E’%’ME”(SW%ERI
BROECK et "egriated Rpfight e i press) and E. coli pKM2 containing the Tn5 encoded
NPTI 1 enzyme. Lane 2 : Neonyci nphosphotransferase activity in chloroplasts
purified from| eaves of tobacco plants containing the chimaeric tp-ss-nptll
gene. 35 Lane 3 : Crude extract fr®m| eaves of a control SRl tobacco

pl ant



Lane 4: Crude extract from | eaves of tobacco plants containing the

chimaeric tp-ss-nptll gene. The PEeR.o tg9v®7iBd presuned to be due to a

cytopl asm c sel f-phosphorylating protein and C. P.K is presuned to be due

to a chloropl ast self-phosphorylating protein. 40 9) G aphic display of

the rel ati v inimppriant tg neip thahibe indgcee frenseripiguaf thisgairodyded peng 'ﬁ@t@@@@cﬁsﬂﬂﬁt ?fltgn 6A

(fig. 6B.endagefeus smalEHbuRi (0paisd\Pad rather noreceffigiqntyiiae prayioysly, ebserved ingte

that thes%“’??’o‘ihé"aﬁ%c 2ane “§'EQ)QP§?%P%?CWGF 't P’B“‘PFB'! GERR %ﬁ“\?@' HtA‘ﬁr?'rtWQ‘ée

native gef %? B‘é&hgd@@e'd?"e't%f"ﬂcee ‘Isf SIs Efﬂi AT
alsﬁg lmg epm

VANDERR he Qresp °4%“°:LE§ .
prover n (0¥ 2&5@@%53 3&@%&& *% as zéaé':;é';": %ﬁi%l% kb 0"
at

ane 4" ex : onua 9 .ﬁ"@a:}a@sfss
for %ﬁm ﬁ Ohit @ Liatist rbrei%g ‘i‘}a \ lBratdrled wh.éﬁnd.Laa&e a.
The rewlm tﬁuosealsns mpam@r i F£ s eaqammmqi.iarvs it O

transfer s@%{afn?a‘ﬁﬁlar@@%s%bl y'h fsitdh effe& id .ﬁvovadmtms RithabridFh-&0
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(1) thas iekts Baheprodisiiondf rahsdrips @aMingtsaitbtantially the samecibrgys a$iNé trardscripsstad e @ptil in

wi t hout risaratuehgeimamentof the DNA (ii) that the transcription of this

chi maeri c g&heddtabhtziedherbtove deinanstiafecthdt thenchimzeiid tg-spnplirgener whichqpem explession

regul at edyielge Rifgdian. protin withEP tignsk g@pfiid 7and 1the tconservedrpoin cagid seguanca dankinaitthet he
i ndyced t progessingi sfe.iivindasd trensiocatqdrie i glieroriastrcand isi pocassediofyieid afusiongrioteim lppatest
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hi gher Ie\')e"F’y 00 r"i‘ }‘ ?VW NPT, ?
i mpr oved W Eﬂ B : 's s'°"7é%‘§ ea 0l h "? Ptﬁ assare? r}; nsformed t(Q,lFﬁc?ﬁ
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chi maeri c 9 ?u oﬁl} R gﬂas p‘EEﬁﬁnm dlately
const r uct o (o5 af?veffa% i s St G
i ncreased rﬁﬁeééiﬂ d.ta ){s ually maﬁsudé’méd Mﬁmcﬂ pukse @dparehlyf préBaE brd

al\so d@Jmﬁﬁatl&tﬁF Rt Hdickth aPBE B bdptide-aqusnée aldab %rmﬁ.aém foaﬁthb%ns?ﬁ& hr\ﬂapréc@ss

| eaves of procursdPprotbindineCRloppast s. This |'s in contrast to previous
observations in several |aboratories which indicated 10 that the pea snall

subunit pexamALen whil e active in tobacco tissue cultures and teratonmas, was

i nactive in |leaves of normal plants. Possibly a position effect is involved
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in very gafiitdseygeneesninribe withentict $neall nsob-eituprequrspie enghded (1325528 8hd dfe fudinn BSBeihlRE |

f usi on prempanrd inTige8E. dsah besagh thal the Gys/Malicloavage tita af the hiecurdortoi tapnsmal @vbeunit is

whi ch conkintacliethe A NPR(I fusiongrredeiee to t he transformed tobacco 25 plants,
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,to the NPTII protein and thus m ssing part of the conserved am.noacid
~sequence flanking the processing site,18s equally translocated across the
chl or opl ast envel ope and apparently properly processed. 30 The latter
results indicate that the transit peptide sequence alone is sufficient to
both transport and process precursor proteins into chloroplats. EXAVPLE |1



35 In this exanple a chinmaeric gene encoding a fusion protein consisting
of the transit peptide of the precons®voiBithe small subunit of RuBP
carboxyl ase from pea44 directly |linked to the am no-term nus of NPT(11) was
constructed. In other words the bacterial enzyne into a novel "precursor”

pol ypeptwhige rameuestsevarab af the) T-DNAoneeded fangeripts, inpluding dhose ipvelyed iatandmered anr'ERSr t ed
and pr ocdainsctie 9onec iavaled in gxtpldnin syntnesin dtbe rpyit\of s madificatipnyip (thad
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Wi t h &heeide.|the chizwbiid gene smpredvzedising Gapabla @ftdBitsrinbartion lincthe banstivi RNA ¢f 18 SBlsard 1)

whi ch prtwiadt of inteceshitoapnirot thetransigegtiant of BBa ptoteinkY imkdrest intg thewhioroplests. al so t he one

whi ch cont Hieriexgntion eopenscho way tor @giyorihes mpplicatiensT R- ipyp additiondl rexzpeniast arg illustigied

pr oper dpreafier andiimwhichiite enavies Ribuinse bighospffateatbenylgsa,fiuRGase) Fnchedrqughtinig@lays hown
her agl asmd having this tine a constitutive pronoter instead of the

norrra‘l" I 'Q'?m?"??l“?eqal' W”?@WMP pronoter. Consequently, a plasmid was
obt ai ned I C e can usew{ Hglagloteell e 55 located downstream of the pronoter
to Ee expr heélg ensa F Bod hod haci% weth a Taeculg QDQ{OF tt@ ?ong:c got. In
such a maj l%éule%? gﬁﬂ& {g’c b dc ‘?cérg Qeé cliglu ' on o a tes o
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pronot elof &) it olganidlunipBlridy. operative in a constant manner (day and night).
In such a meYyinaitbnfidw préVided RCBCHARGe 6E BiteOdiiettbd) nutifeneS$ whialh lallgws Qe Edntralidd Of  a
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chl or oplaceremotsFiand @ ransit pdptide effeptivpdn thatnlant] oicinigreptrang te fintroduie thephimaeric gsing her
as sugh obleinegsintp said BIY- wi t h proteins or protein subunits which are coded for
by natural genes and normally transported into the plant cell chloroplast.
These proteins may either be proteins foreign to the plant cells to be
transforned or be simlar to 10 endogenous proteins, yet different
therefrom by controlled nmutations. Particularly the invention now provides
for the possibility of nodifying at @l | genes including a determ ned
protein, for instance for the sake of inproving the activity of the enzyne
encoded by the chl oropl ast genes. The invention also provides for the
possibility of substituting another pronoter for the endogenous pronoter
|ncluded |n t he natural ‘gene to thereby regulate |n a controlled manner t he
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domai ns of transported proteins interacting with chloroplast coded
proteins. It also renders possi bl gptgrBosorad of whet her determ ned
chimaeric genes can direct the transfer of proteins normally encoded by the
chl oropl ast back into this organelle. Mdel systens of chloropl ast-encoded
genes of biriperevemaeief plant ploduskivityr esear ch and agricul tural application are

readi |y avail abl e, such as the large subunit of RuBP carboxylase, 20 which
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product i Vidghent2ébdink QI th& RpHtR&infch RRLELRICUEHYCTettioy B thdt loRACI¥n BB QAe h@RAdded i n
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probl eds t HAHE pel\B1BL@ESHIBht i oned in the Ereanbl e i.e. the production of
her bi ci de régqsgf%{mesmraﬁﬁ%os"ewﬂeaq °’t4¥e‘ ‘hvent i on now row des a net hod
for fusion Fesﬁc"'"g@é ojils] a%iﬁ} gegsion b’i‘ : nterest with

t

a
f t r eut ﬁgmhcaé!lgn f' g7th, ie.
o EZUCZSQ‘: egg" agg‘d?‘m s g, |"i5°"E°FPé‘"'38ﬁn' o é°dr.'51\aeé renomsst |
l'a

I8 here:

e N e A R0, 0,2

'on opens’'the way to many ot her
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i nNt-g pkay. 40 a) |npr ovengaicapki2lah@viEar bo W eered dota A¥Sq T 8i610. This enzyme
catal yzes two enzynmati caz ®achi K2snd V) The |godensat i on |of a2l ecul e of
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ri bul ose bi sphospllat e nAZ SAGR. FUMEE.IVIla no| ¢ qEVE8SE:pSNIBRY4N B1B5pr Bduce
phosphegl ycol at e (Joxi doAZS/AGRATUMBR) . The [} FIQVEBS:gSNIF cqnp@teBt i Ye reacti on
Wi th the carboxyl gti on.AZITAGRTUMEF.MI | i mi t§ PQVIEESES i ci gnc9168f gonversi on of
C02 into organi c conpounds. The Tnventron now provides a techni que of site
di rect ed mut agenesis which allows the controlled 50 alteration of a

d\e{/erm neﬁefag,%@l nto be given full effect. For instance the nodification
of the*RuBPCase in such a way that the carboxyl ase/ oxi dase ratio is nuch
nor e f avoageh Kl #d&ippstaty KO @978) BirednBloaliear] 44, AgnagoBer approach is to sinply take
a gene endbdHngndfledert M ¢1972) BRCAAY. Acad Soiatien 6 n40pi1aa2t or from anot her

or gani sm Baileyh J ¢ archyReeidsvady. €1978) AnlytcBiochen./075r85r e f avourabl e ratio, to fuse
itwith, a Palshe$.6. Sssinahy AFrendt Chga N-Hi (18R Ina(Egeimany Me HallighR.By, andOhud, N, -Hegos) de
ef f ect I'veMethods te Chipraplest MOleplrhfeﬁ'w Eipryiet Giompd. rRyepa.cAmsidrdanNevherk-ODforde 8155
obt ai ned N‘ﬂo sal d pI ant EP 0 189 707 Bl b) Inprovenent of plant
product i vBecl E- R?'%”c?xﬂ‘%s?"lai'ﬁ’t"l Hgs Fia'P?tmp??Sﬂ%tlw ty such as
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pat hwa§s é.fagne n?ré&uza | DBivippd; B9 ReifXB.Shndi Rud HOGG3) BbAsbhiblogh h3-s3har e the sane
limiting ddpaad ﬂn,anmﬁabrkb& & 14072 Phoc ONGAIYeNd, G, &) Ga0RBPCaSE-enzyme. Here
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gene conprising sequences fused with one anot her and which respectively
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~are particularly effective in that plant, on the one hand, and a sequence
encoding a nore efficient RuBPCase and originating from another plant, on

t he ot her hand.




15 Cul tures conprising plasm ds, intermedi ate cloning vectors, and

m cr oor gani-sns prepared by the pepoagseezBi this invention are exelnplified
by cultures deposited in the German Col |l ection of M croorgan- isns (DSM,
@Quttingen, Germany. These cultures are identified hereafter: (1) E coli
HB101 ( BE®ye. AR (1883).dn (osyas1 DM ?SMVI CiydHatjgendey, A., edg)3Gengtic EnginperippafPlants -
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Her r er a-CokitSpeihd ldarbok.. , |1 nze, D., Van Haute, E., Van Montagu, M, Schell, J.,
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Thomas, P.S.(1983) Methods Enzymol. 100, 255-266.
50 Timko, M.P. and Cashmore, A.R. {Alan R.Liss, NewYork, 1983) in Plant Molec.Biol. (ed. Goldberg, R.B.) 403-
412,
Van den Broeck, G., Timko, M.P., Kausch, A.P., Cashmore, A.R., Van Montagu, M. and Herrera-Estrelia, L.
Nature (in press)
Van Haute, E., Joos, H., Maes, M., Warren, H.G., Van Montagu, M., and Schell, J. (1983) EMBO J. 2, f11-
55 418.
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sequences Haneroleind edert-polypeptids ideri genzrinter Gflanzeniart gédistiaind dier sighostremabveriel vantdsr ei n
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of a ki bul&g g&eﬁ, ate car oxyl ase- oxygenase
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sequence, Castarrer Rich emb\a%emsaflucwa Bis 8NéadVeP bSKoihzBnnROLAEI@P bisund 4f8 déle The
process ofNﬁleagmeg&quemhafemsh%hdmmmnd nucl ei ¢ acid sequence codes for a
chl oropl ast protein or polypeptide or a nutated chl oropl ast protein or

pOLy pepti dearfaitén nabhengpdlch 60 ladatch ajskeanoighriot) @iaf bie it Nadieirdilyesediuemnéin Ofirok | ai M5
1-20 or a ¢némt or plant cell culture containing of such cells; each such
cell containing i) said chinmaeric DNA sequence in its genone, 45

pref er al§l yVerfatwemuach einem derrfmamsiiche & bisi 7, pladurch igbkennzpictmet; dafidiecdritte dlucleinsdwressai d
forei gn pravees im \mseqﬂ@hgnpﬁ@ppmré‘lucw@ereeﬁqummdt Sequanzliomologip geggeliberifucleinsiyieed of
the @Fant refeauanzanyde IN-teauingis, Teilp vam Sisieriesma-Untereipaeiten e higraplastaapratpipaly eder ung
ei nes Fr erfﬁ?JYR?P'lﬂe'i’rsd'eo‘!?é poiakohey g Firtisg.dor Wagseriess, ung Woizerheemeingam eipdy gpdieren,

Pf | anzenze?8M das durch fol gende Stufen gekennzel chnet ist: A Exprim eren

B 4 e%%‘% SRR SR BOTEP PO SR S oo B e o

ei ne €ni neff - equenzertl m Genom der genannt en Zelle codiert, und die

genannt § gFC\FHeriﬁéan %W?%r A a%zéh ok qﬁicﬂ %Ef&aﬁ 3%%%5&?%#@%@%&%2 di e
ftr ein TraQgnt P@»Qésb Ilcﬁérﬂféﬁx . ¥hde Bins5tfesdd
Chloroplastenprotelns oder -peptids el ner anzenart codlert und 27 1
111114 1 14.M6kdrkonl dabd Jan A ha) da&&&ﬂ-éekennz&dﬂn&. daB Qin/(bleBib-Lirkdr AMisBifen ZI8E brktBn
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13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB die chimére DNA-Sequenz frei ist von
einem Iniron zwischen der ersten und der zweiten Nucleinsfuresequenz.

14. Verfahren nach einem der Anspriiche 10 bis 13, dadurch gekennzeichnet, daR das erste Codon der
65 zweiten Nucleinsfiuresequenz fiir Methionin codiert und dem letzten Codon der ersten Nucleinsiurese-
quenz benachbart ist.
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Nucl ei nsaur esequenz; und darauf 5 B. Transportieren des genannten
"Frendpr ot ei ns oder -polypeptids vemeQgagor®ima der genannten Zelle in den
genannten Chl oropl asten unter Entfernung des genannten Transitpeptids aus
dem Frendprotein oder -polypeptid. 2. Verfahren nach Anspruch 1, dadurch
gekennzei Neﬁahreaaraclua@emr% by 4 kividd. dageseh pekganzeichngiedsf flip ohimdre DNA-
Chl or opl ast SAAUPEH auzh | sinep P&EP &iaftn flery Siobr Sramauivarts, vom ARt rstenghiuclelopaupsequpnze
W der st andsP& q 139} 428 gonphl i erpte als Auch, digawgits Nuglelpsiureagauenz unter Transiriptionslonirplc
Anspruch 1 "'°EP 8% VB R A R eine Jlupleingfwespaypan pEndit R Yo Palymera-
DNA- Seduenz sﬁ'h%% g“er? WM e Nucl ei nsl uresequenz unfaBt, die eine

N-term na €, DRRt

- pol ypept Jl"’g ‘g:% r,ft%(gI 5§ géﬂqﬁﬁagdrq%@r%gér% %’?der P{?mg&’?u sF%he% Iﬁlg%g' Warts
von der genannten er ten Nucl ei nsl uresequenz befi ndet; wobeli das 5 Ende

der genAngy &ridhfeh inb& AndbHidnSisNSeabteh &f:g(%%s@nﬂgt dlﬁ%r%ronﬁ%ﬂ%u?&ﬁenﬂﬂm%ﬁfeen

er st en NUCI QinBif FerRBAMNAE-CXpdbrddRlsadon BERRMBR Nobalihsyhthasd-Ger/ S ANERA ndhASN
Anspruch 3, |M¢rnqmegak@mnm,ﬁm§queﬁha£sﬁﬁea.arl tte Nucl ei nsguresequenz

m ndest ens 20 ei nen Teil el ner Cytopl asna-Untereinheit des genannten
Chl or opl asd. eseidhash dadhSsirdthader AfRpiistealLis 1FS dddierch gekBrnadichast, d3B ldprerstiducleinsiikbiser t .
5. Ver fimahr equenadir efnBrnsitpptiddeined Rgliopiasmagyehirrany eet Rigiadn, Urtkadintait eingtrRilluloge-1,5-
Nucl ei nsi ur eisplpephat-CertiiRylasei®Rygendss calied. genannt e Cyt opl asnma- Unt er ei nheit des
genannt en Chl or opl ast enprotei ns oder -polypeptids der 25 genannt en

Pf | anzenat® Vedahraamach dnemyder Paseriche hbie 17, slrdueain gdeannzaighygt ethdie aweite NudeinsBiwetur ch
ge\gnnzel chﬁéﬁ"enchg!@"bﬁaéfeéﬁﬂs?@f eim Bflagzeapratein odes -palypertid sediply esequenz jewei | s
ein Exéh enthalten. - 30 Verfahren nach Anspruch 6, dadurch

gekennzei #h “’°da{B°'Hf"€PH'F'P {?: Eﬁﬁ" zvsite, Nuglginsayreseqyenz, flir eing
Ver f ahr en ng 1&”8'??’1@:’?{%?& o%Rhs &q’f °§°’b§ ol mﬂggﬁ‘ﬁr %’P‘P’ﬂ’?ﬁ'@?ﬂﬁ‘?@“ OfgiePolyrgetld di e
dritte NucI ur ese- quenz | m vvesentl | chen aus ei ner Nucl ei nsaur esequenz
m t Se '5%? e%ltl%h Ansp UCP?S?%Se Q& eI)-'de (yﬂgnze oder
'\“erm ”a e |£Hz a‘ﬁrv% Qhé’% 1o i Lithlhrd T 5& lnen
oder -pol ypgpinh @8 ﬁbm 6rﬁxg ih% Bnt | ﬁJn fakt ﬁ&ﬁlﬁﬁ

Vi zen genmeirsapiokinid bﬁﬂ%l vor? s1tpepﬁd enthalt Verfahren na Anspruch

8, dadurch gakennzei chnet daB di e drlfte Nucl el nsauresequenz das Penta- 40
pepti d sVt 2. \éae.%,Pdgapﬂunw.{achmpm&emt ahren nach Anspr uch 1 oder 2, dadurch
gekennzei chnet, daB das 3'-Ende der ersten Nucl einsdure- sequenz im
wesent | i chommlesmoﬁé- Ende der zweiten Nucl ei nsauresequenz direkt anliegt. 4s
11. Verfahren nach Anspruch 10, dadurch gekennzei chnet, daB ein

Nucl eot i di.LiPrdcédé dalitemtidnediune grotéinesduetunupetypeitide émegeredandiuc cidorogaster dige Golialez
vor handen i situn vdgdtal; \edit pra¢edé porpsanbnt s Sepesch 10 oder 11, dadurch

gekennzei chnef\, d'exa@ssifinedapgioj cyterlagme| dei lasife callule, eﬂmm@umw: phimérigpe ¢4 ladite protéine
N-terninal e RedHesh @Iva@&decfnaese@pﬂe&stpée Py Etentccogtipgr ung) sfapenep iAPY chimeriguer |

50 13. Verf ahF’%‘ﬁ "hﬁﬁ!‘ﬁmﬁ\ﬁs iR eeliler ladile, shapenge déPEr?H'E‘é'i"E‘H [FePPreTaatRl) UnePERPi e
DN&¢ Sequenz f FaHOnce “@F'HWF P%‘ﬁ“’k&?"g Eﬁe"ﬁﬁﬂ" ‘;%@\féi"teen

~ Nucl ei aures ﬁ ﬁQUd p°| KesPr %a iy ?ypg ggf?%ﬂ‘ﬂ:‘ﬂ‘é |ea rologu:cz

dadur ch geken "e 8%1
Nucl ei nsdur esg&g& n e %EE :;%ac' érg"u é'g;cg % |§” &%’50 éme rr"ts‘?t en
Nucl ei nsguresg- dé:] e 0w tdudit pol ptl J‘

.rlé, Yer rﬁlbaeela ac
ei nem ger Anspliig enslneawcﬁnorwm Sebdaihinilch s Wt éﬁtysfa B8 gﬂﬁm

Sequenz auch ghypeptidBepiNgdrer unfaft, der sich's rorraufvvarts von der ersten
Nucl ei nsaur esequenz befi ndet, so daB sowohl die erste als auch die zweite
Nucl ei nsaair ®ssedéesdion W%%dlﬂ&l&ﬂﬁ lctragidris® B ko Qo' Iadite plofind @6 Iddit PoepidS GngreN;
und wor m denorddird$18dnd préeints lafilies eldicplistos S&0colules dbbit gkl cahfdeent Qudit MeJélanadea- 5
sen deeo Zel Irésistandociumthetbicidd. 16. Verfahren nach Anspruch 15, dadurch
gekennzei chnet, daB der Pronotor und die erste Nucl ei nsaurese- quenz

het er ol 0g3-siPrrdédé7plon 117 reveieslidalidnr € u r2a cdrackinisd) prch qis Jaditkashiaranbe gARNehimérigienet |
daB der Pr osemriendzgsloment ung tRfisiare séquanre dacide nudiioue pedant pour une région N-terminal de
Fer r edoxi n- NeditsParotéing @ rde%m!vas@d@ém chiereniaste; q‘?é?ﬁ“N@ﬂéF‘? Yigsiale 1h 9l oglcan avplont
oder n&r ma- 'addy Remee 36 t’é’ﬁ'é'ﬂlﬂﬁzl'gf“ﬁ@%r"eg% Folg@u FEquence fadde 18,
Ver f ahr en - nZLFFiwe ﬁ@msa@rb'emgwmvﬁeé Hexiirute 37de lefte prPR o EREATEAFAClIR ALACivRa B

di e erste Nucl ei nsaur ese-
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t5 gquenz fU ein Transitpeptid eines Cytopl asma- Verl aufers einer
kel enen Untereinheit einer R bulgme189 207 B1 sphosphat - Car boxyl ase- Oxygenase
codiert. 19. Verfahren nach el nem der AnsprUche 1 bis 17, dadurch
gekennzei chnet, daR die zweite Nucleinsaure- sequenz fO ein Bakterien-
oder ei rf- PPoghdé Eelp \etreslondicatians 3, cpredtdrise pu cel qurolddiitertioisidme sdquencyalacidé neaidiquac h
Anspr uch 1¢pde gew @ ARIng uehfHis & ush, prus-unitg SBoplasaique dp {aditonpietfieg eucddit ealwwaRlidnz ftr
ein Chl or off orepiasse de lrite %EP@?"é-gﬁfé'Pypept id oder ftr ein nuti ertes

Zelle, erhaltlich

Chl or opl as rotein oder - d codiert.
dur ch® e bare sﬁ?'w ?!H"’%‘P E'gE et e ° Bfler
P]l‘JIr gnzenze?q i e paur la TayP g,f%qufo 'WB@?S% eggep%;'g‘gan ?‘%g\aft%el )

die chi mar % Bt e@%ﬁ% '?n [ hrem Genom vorzugswei se in i hrem Kerngenom
enthift,g %ﬁj s Jsel Pﬁ 5&2;%%@%% c&l{?&ng%'st ge?{gséja? cfalge”ig&ggst n@k&aéade‘?r

- poI y,geptl i s dhce
Pfl anze nac Anspér{ug% gl RevendeO“%a ons 1. Procede d' obtention d' une

pr ot ei ner Oprofkdll BelbtDla YEVBRYidafich ¢ chradiaifRE Sn €8G5 HdlteGolsRME BEUSAE dhcidd Audidhjub Ul €
95 d" ugompr@E URIniron, edi t pr oced6 conprenant |es etapes: A d' expression,
dans |l e cytoplasne de ladite cellule, d un precurseur chinerique de ladite
pr ot disnes. OBrockdéli selop Q'uiyep QEdidonliie edes arepadications e¥i7,t capdctéfsdr srevs e ddtkte roRBmpar
une sequengguahcs\Dhtidehmunisinuecest cahativese lessegitbilawant dlanel séglioh@ dzeldb nliaktiqub pakiséne
sequence dtaitBDiNe hbrnolegie dpusdqusmogaven doa tséquiences d'aciqins awmtidiques carigataroardesdpatios die

nucl ei que tearicaes de® sous-uritép ayfonlasmioues der protings ai’ derpolypaptidas Se ishlomoplestphui serit que
d'Upe 40 communpRIOE; FRMYNS & Rt i)bllgnwbphadet aydléchl or opl aste d' une espece
veget#l e et ij) une deuxieme sequence d'acide nucl 6i que codant pour ladite
pr ot ei né oTfoPéseliselop | @%&a B, é?’?%@%ﬁ’%ce g ladteriroisame seAuersa &' aside Aerdiae
prem ere sERIBEAEE MY MiB¥iPque et qui est en aval de, et dans |a mame

unltetr n t|o neII d|te rembre,s C|de nulelque
et puis @éfa%éd? ﬁg "%%wrl%av? et gﬁg'gﬁ 8 S g’t’é% qr%nggers A
partiT du § a‘té M-t °"‘°Qf5°° igue & TRdp g2 1816 51 °%&:
avec elimnation dudit peptide de transit de ladite protdine ou dudlt
POl Y Peply rofob 0GR IaSroverc t.sm@ctsra rks@bn! 4 o2 L 66 nlMBudes PBABHELLSS ©N
ce qua la ie&dﬁes%&ﬁ&b@?de%é h&enEHthéE‘iﬁePﬁdc fug&t rangers, lorsqu 1ls sont _
pregegts dans |es chloroplastes des cellules dudit vegetal, conferent audit
veget al 18NPro&dAé selon laCrSvendiadiot 101 ok A1, Rfabisl &R - co Jub "lé&ﬁeﬁd&mﬁnﬂé @8qubite d'acide
revendi cat hemigde filcods paéa:bmhefég.s-emmﬁae AU praldind d dUA GuigitpRiette ShYoplaste.
chi meri que conprend egal enent une troisibne sequence d' aci de nucl di que
codant pBUProcédé seieq ileo revéddication 1Ratarabiriséach te qps Gt sdquaite AUNDNG chidrigiyeeqdt | de
de chisor optiépsuraiedidntion dntiedesditsp pemidvecky Gowxicme eéquens:'as dzide@nciéial de 55
| adite prem ere sequence d'acide nucleique; |I'extremte 5 de ladite
troisi brid Breefdéselen kine gualtenaye dessierpndicationsriid-13.coaertiiisé iop ve desoin pragier godon de
| ext reni t \adity degridme pquepce siasidp syckioys gerlernow lejmalbioelee ¢f9st| adjagantau degnier codon
1\44111111@1&@m@msemqnw d'acidepuifiqugo 707 Bl 4. Procede selon |la
reverfi Cgti’r calract6 |se n ce uo adlte tr0|3|erre l‘_gg;ue ce d' aC|de

ol

nucl ei qJ a sur g 1149 ite
g? IS} é dg é?fzq ?taﬁﬁg gié:%:en ld nuc ue ont

.? s
|l adite pro '§ f?ﬁh
vegetal e. §; éco e Pa%in tﬁo Fo‘?n stcé?a ) FnS’tS u%‘ ﬁen%'o

laditg tro our I"a
sous- un| te&?:dilo?gﬁ? a@% gue @B& te prote| nee(')u'tdug t oI ypept [ de de

chl or opligspacdds sdichih t&em%ﬁ%v&aak@é%n cb quﬂ@mp&&ﬁotaﬁmadne proRfRrsl ilsRE qUe
des revendagoﬁelngmqu%-sauha%@@;e@rl se en ce quo lesdites prem bre et 10
~ troi sibnme s6équences d' aci de nucl ei que conpronnent un oxon. 7. Proced6 sol on

| a r esdertdi Prod6dé Beldh, la Gxéraiichidh i15,&aRE6re ef] tddquedstit ipioriotor &t chitehu 2 Patiedargeds aci de
nucl ei que dolaplaginc)anine, diab Pina. detidhlorrdloxify- AT Hxyrioléduttasel med'gugine da duwpalies

r evendi cat syothasedu Bst nomnalembig sseeié avec ditecpremidra sdquence d'edidel lupidiq@Squence d' aci de
nucl di que est constitute essentiellenent d' une sequence d' aci de nucl 6i que
pr esen- 18.aProcédé eeltnoivnd ausiconate descrvandications\iel?, taactédeeanen Guss ladramidrel séguence

nucl |5élquesd waawﬁle'mdv 8eur yp jpeRtide daytransih divp pecwrasur edopipemiguy, fimeceptite sous-

cyt opl asni ¥iie g urnsiyiptor T biwbossbriaitenliaspenedd®s de chl oropl aste qui sont
communs au soja, communs au pois, Alalentille d eau et au ble. 20
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9. Procede solon la revendication 8, caracterise en ce quo ladite troisibne
s6équence d' aci de nucl ei que code pe&pro 183 07B1apepti de M Q V-WP. 10. Procede
solon la revendication 1 ou 2, caracterise en ce quo |'extremte 3' de

| adite prom bre s8quence 25 d' aci de nucl ei que est essentiell ement

conti gui - IPresgdér esiant Bing queleonqugides cevspdieationsnt7s cgradtrist o' @cauadadita dewridfise.

11. Proc 6d6 SeqyeRss draa'd? BUFEIGHR €8P PO “'BPW"@%Pr%’d{“c!’P'Ngeat"l?r?a@%f'el}W‘{mg‘?Wker de

nucl60t|des es t entre Iesdltes gronlbre et d ne 56 u nc
0 act do. ik FaeciEas % 1998 qawca E\Héﬁ;é;r se
on co dquo I£ 4§ BoU 8 s°“d15‘e‘?? p&'d%l ?8 o ﬁee?‘hﬁ'?? il E%ﬂ‘é“‘ﬂ)ggly‘i% ne

regi on Nt erirRare® o] protelne ou d"un pol ypeptide de chloroplaste.

(F;r ocede SQJ Q‘.%lh.lleastge h&?eté r Ie grB é & lv.j:nsl‘:ﬁné) e%nfg Qe gi dinhlgatlgr% &le
ADN chi Trer, 'nq re d c'om rraﬁ)trh aclrd 38"t iflosSt
deuxi bgg Se%ﬁé}ﬁﬁso Qs | s@GoR4C ﬂbmuﬁ.mé O'ae préfétahctl Us GRS

des revendi GgdidaR8 %t Hlm oroﬁasi@&hﬁﬁanﬁsd;ﬁ@rme%%ah gonpaesﬁae%frar@agcuap&ﬁ, lgaghi t o
deuxi bne seqﬁﬁmseedmamlde nucl ei que code pour |a nethionine et est adjacent

au dernier codon de ladite prem bre sequence d'aci de nucl 6i que. 40 15.
Procede sgd. Gambnta @u gégétacderig)te@endieation evendi cati ons 1- 14, caracteris6 en ce
quo | ads te sequence d' ADN chi neri que conprend 6gal enent un pronoteur qu

est en anont de ladito prom bre s6quence d'aci de nucl eique de telle sorte
gu'a la fois lesdites prom bre et douxi bme s6équences d' aci de nucl ei que sont
sous le contr8le transcriptionnel dudit pronoteur; et en co quo ledit
prnopot eur contient une sequence 45 d' aci de nucl ei que qui est reconnue
par | e polynerases de ladite cellule. 16. Procede selon | a revendication
15, caracterise en ce quo ledit pronoteur at |ladite prem bre sequence

d' aci de nucl ei que sont heterol ogues. 50 17. Proc~d6 selon | a revendication
15, caracteris6 en ce quo ledit pronoteur est obtenu & partir d' un gone de
la pla gocyanlne d' un gone de |a ferredoxi ne- NADP+ oxydor educt ase ou d' un
ggne de | a nopal i ne synthase ou est normal enent associe avec ladito

prem bre sequence d' aci de nucl ei que. 18. Procede sal on | ' une quel conque des
revendi cations 1-17, caracterise en ce quo |a prom bre sequence 55

d' aci de nucl ei que code pour un peptide de transit d' un precurseur

cy&@pl gsmique d' une petite sous- unite d' une ribul ose-1, 5-bi sphospbat e

car boxyl ase- oxygenase. EP 0 189 707 Bl1 19. ProcMi4 selon |'une

quel conque des revendications 1-17, caracteris4 on ce quo | adito deuxi bnme
sequence d' aci de nucl ~i que code pour une proteine ou un pol ypeptide

bacteri ens ou vdgdtaux. 20. Proc~d4 selon |a revendication 19, caract6ris4
en ce gque | adite deuxi bne sdquence d' aci de nucl 6i que 5 code pour une
prot~i ne ou un pol ypeptide de chl oropl aste ou une protei ne ou un

pol ypepti de de chl oroplaste mut~s. 21. Cellule susceptible d tre obtenue
par | e proced4 selon |'une quel conque des revendi cations 1-20 ou un veg6tal
odtne culture de collul es vegttal es contenant de telles collules; chacune
de tel s collules 10 contenant i) ladite sdquence d' ADN chlnerlque
dans son gé6none, de pr~f~rence son genone nucl ~aire, et ii) un chloroplaste
contenant ladite proteine ou [edit polypeptide 4trangers, d~pourvu dudit
peptide de transit. 22. Sonmence du v~gdtal de la revendication 21. 15 20 25
30 35 4P 45 50 55 31
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