Mbss Expressing Pronoting Regions The invention
relates to isolated nucleic acid nol ecul es pronot ing
wez@session of pol ypeptides in genetically nmodp€T/er2004/008580

eukaryot - ic host cells. The expression of
pr ot ei naceo sub tances onotele 5
pol ypept i dess S 2> e 5
posttranslat|onally nDdlfled forns of these nol ecul es

The 13VenR8Ls %flta% att%da%uOQ%lﬂép%tal'dj%lecules promot-—
synony nousfy use to et er wt protein’ éi

ing eppE ST @ ml)mqptg@t@@t .1@a|916y1%daaf31léfd e fsiqd ealkaryot-

ic ho¥aj @e1s@urce for providing preparations of such often
rare and val u abl e substances. For expressing such
pol ypeptides in genetically nodified host cells, the
The qmpaaa&m@nobfapmnmamquamu&;ﬂuhaaaQQQﬁ\anﬂthnﬁﬁlpﬂﬁﬁﬂdes,

polyp%%tfo%lss (fx%&ﬂe‘f?ctseschere%fo”%tse%«e)llt hiss p@%ﬁ%r%l%lonally

onoters are I nportant exanples for such regions

modlfateldovﬁ%@SRm 5&1%%@50%1@%.%@ e TEHE PR greterred to as
“polypasptﬁl@tesﬂ'g (tsyassimdid 16N usd A hWaeia etpadtein”, e.g.
in t eRee%{% 1%3 ta l%NAln |]qq %)ttj_[cgj?g} ?[{Odlfll %P%ezl) S I\ib S ajor

ave I NCreas entrron as use 0Dj ect s

sourqeeieaaw @trdvardlmgamrqﬂmtotoa@ dngugdy elfdmreitars e valu—
able téﬂﬁ:’srtasdd@ e E'Eﬁ:t W AJRSIRS R P dfed high Rastetically

P gher ant - evqut on? ovi des |nS| hts into
modl oé § necessary

whlchnmqﬂnﬁunﬁlyﬁbdnrrniszmﬁhdﬂuy&mmﬁntd@mmmpﬁaﬂﬁLnﬁhmﬁ expres-

s p I
sion. %n@éﬁ %%Q%]%gn@q:ec” p Ieé;%aqgﬂy andfodrgé%g;lcggneﬁﬁﬁa_ allowing
RNA HﬂhﬁmﬁﬁPSQW) B firuried tdiathigig transcription
into GirfNA Clﬂ\idbédﬂﬂdaﬂ:r Llont V‘Qiécﬁﬁnkﬁ%riﬂ toNeis, (G, idhapter I.1
q vitro techniques i ncl udi ng axenic culture, not only in
an etri dishes, but also in liquid culture e.g. in biore
- actors . The hapl oi d ganet ophyte can be grown

Mosse%hcﬂa‘:b%ﬂ RN G sr el d dnd %eﬂe‘%{ﬂﬂo«% cag ty e anhSASid Y for

bserved at the cellular |evel., Another nmajor
rese%rﬁ%@@f s O Th&nd (JeHe B ors Offa [ieyr
smpJIAesmﬂtﬁ:mu(wsu& sinedisgisuaterl raat itheofbdsasr geff ddigher-plant—
evoldﬁ%{lt d rgbrtolvq %ﬁ‘}ssl kpcsol %nct > ‘J?l rcg ﬁ)rlee%griﬁ lloo%y 'of higher

reven nera use O e tar ge
plan@pprmtﬁegnpflcﬁ nptra?ttolfqgmtqfomssg@n@ﬁ%sthq rREGH Fggous

cultd@ i lodieri plans Hb?é”nﬂsgj@%}fent 2 50 el organisms

nt ration _of honol o S DNA e es th
For iGNV SE St T S T, woss

specmmdedapmmmmmmmmm@ﬂm pateensdritorolaled con-
dJ_t:LJnesV' %1(?{ 'tnS JTPJ Ur!eaéh etffet %%%%)culture, not
ete ocatlons

durs pre om nan y at ta
only rittﬂ GPoUs. B ndtitorp 1 s atﬁéfldiqmtct d?tﬂdifm?ﬁas%éis i biore-
actotssualine dﬁtl&ﬂﬁd |g’an£@ifcf;§h’y&éd Adra H%E%rd'mﬂlp&tcﬂi?bélm&k@phlc-*

Of plasm b ro toplasts tr nsfer
ally gite i i5to) se it ieC oﬁg‘@d}%n{aﬁ 1 Yel ejcsterro Ci’jlpf;cr a I?eoncealnjdllar
levehn cr0|nject|on (Cove et al., 1997). Depending on the

desi gn of the transform ng construct predom nantly

random or targeted integration occurs. Desplte t he use
Another miskds avantag 45 desEs Forthiantt et ormyylon capa-
citys esegiichy diee e dftylissss iy Rrodlco Mo d:e5ondd nattegra-

h | | d ll1s h b
tion MG el e KL Ehadiiie e Fei T Op RaebeTen, the
genersl hoos daverbedomyeviald aipwyeigs ol trkdmy functional
genor?fég O%Fﬁcdlﬁ?r%éﬂ S@@%% Agser ibbed i Y%Vl%%e%é[@]tésted so

mtation transforrratlonte ogl es
far, w%%r} ©hdyanekgaus diFfeciedUsnNGSs ait nghe ce‘é@rll@ne of

or cells of higher
CONFIRMATION COPY



pl ants, has always been the |lack of an efficient
pronoter for high constitutive expression of foreign
w@emss148n7 such transgeni ¢ host cells. The caul PET/BPEB04/008580
nosai ¢ virus (CaMW) 35S pronpter has been wi dely used
for this purpose in a nunber of plant trans formation
moss&Y St &P 5Ll €. the WHHARDASKed) mohowevee]l dhgafabls358ch as

Phys%gm%y§eévy3m.4HQW]£6¥V§C%é YLEY o PRl anh aReGLhstics:

nDnoco , SucC as ri
Reski1991999).) mcwmcmmd@mammblmatohar@ﬁ@tiadcéogetr-ﬁn& By ho-

mologol £ &Foliasn DEEsh USLEah 9F o AR €1 6h 088 UsSo8XPECSSI QBulll 1y and

roteins (McElroy et a . vert hel ess
casi RoRe A %e%aat%ﬁ%r%%¢a%t%% %%t%gbr% sP ﬁS%FGnhggnBy pro-
toplda®iafs Dk ﬁf&nsﬁ¢webﬁlmﬁcﬁépreyenhihanbombardmgnt, electro-
p e al fied e ot
wﬁ%%ﬁ%@%ﬁﬁ%@ﬁ wwwﬁmwn
the dhyseondf ridie ot panefermipgt eonshrua %ﬁ%@l@g@agtéwnrandom or
targdfls LRS8EGPOIDIOIOHSuES, defined as: npss derived)
sui tabl e nucl eus derived expression pronoters or other
nucl eus derived expression pronoting sequences have
Despbeentipabkéshefl mosfas fslosttlentificabtopl2008)y. plant
c e r r t I
phys [EP68Y CPELS, %ﬁ%us{$§ ghoresungdsbet 60 ggeggggeg tBE8mbinant
eteb@bﬂ@@@$sp@bwp?méléﬁﬁré@sm@ﬁsoﬁeééﬁebﬁﬁoheﬁﬁrFéFher limited
SO fgﬁneéaﬂﬂo@weéfﬂﬁﬁﬁén@fpraaﬁ&egbn evByeak, hatkybachew avail-
bl ks ﬁ% en Lepprted to functiofey in Ep 1
a eré?r%b|9u Buﬁ%??aPﬁo 2%%2 08%g. “tR&"Camw
206 365-pronoter; summarised in Holtdorf et al., 2002;
CaMV/ 35S- pronot er does not mork in certain other
species, (Zeidler et al 1999); TET - Rrgnoter , ,
A maQ?év%émkHath@@%ﬁ.tf&@@ﬁyyma#ﬁ@PerFE ObPHEPSIERNS UG YOTic
host gesel scatbyeotal pyl ahi agimesseslhaverbeenldevel apegtieirn
g p hapc y
plan%is_Ir \Na?asﬁfw ¥s }?QSHZ%B% l%(g\%e\glgr an ?Ef&é??n\% Ebr‘bﬁgrter for
hlghsﬁgnsbhb@tw@¢seémr@SStﬁé)OﬁaﬁnmsSangéﬁﬁﬁe#n gHeh transgenic

host aHLNOES gheVesul Nl ARSI mBBLiEXPLeESI QRaRyPEeRERERESmoter has
ortened versi,on o

that al so t t the 35_S pronoter
oeen, KEp BHCPP ORI RgT abiae Bk CBRBmbler: "PROFRCPT PRRET Crans-
formpapen sebhtms tsethe.gxpiOsildA54b6aA) epbpveregendhien CaMV
358 ‘é?oﬂ@?gfrhéygﬁoﬁﬁr f’f_‘bﬂsaglﬂﬁv@@?S1H0fsofn%VEiaLlan%n)épec1es (spe-

orrelation o I's expression_to ang
cialdyenpRPCEESDS4ER) as V%é?eé@cﬁﬁrPHe bé@e'néﬁploﬁéd For
mono&@ﬁeﬁféhsfﬁrﬁ@§§@ﬁ uBkengibenakegnous 5reeeghbnahiaen biekd used

S 0 het er ol ogous ronD ers L.s.nec an .
ror HREe b aPeoRE e ant et bR oG, BRet e RSO TMRALE YA a1, 1001,).
Nevenbhebees, t hby aoetmnumngtnea§e§0n§rouséﬁuhpveltﬁ@pﬁ@@@lon
prom%@ﬁn?nﬁééhébkgrngﬁé gﬁg&&%gl%hpe%s%beamaagga%lqqo&%a@%

dustri al Usi Nng" nosses ducti on of
polypgebaBfaant gsp9bésﬁ#3§sm8ﬂl¢6ﬁdtﬁeka6§P% %ﬁﬁ$s§%$%s still
exis@k.honol ogous pol ypeptides is present and yet un
sol ved. Such expression pronoting means should allow a
stabl e and constitutive expression under the applied
For waktasingspeadnrlly' feroRbyasdnsfiselld appetensghl yreksbn@w, no

homo@o@@ﬂ@ar§9|€h95 exsB Rbgbeb xR essSiyetipetf aMaRRsA%lerived)
NV 35S pronoter. Therefore, the present

sultahégnppsﬁeﬁﬁoéﬁaégegneﬁ?&@éﬁé&nn@Engéegé.&rmaﬁ&am gucleus
deri@BaodikpgeasiDas pespbes sigos epenmatisn g avegbern( MaPR)i,shed so
far r@ggltga}:?xgﬁeiil ?gégﬁgma\lg{%%teag@h%%g;%%@e thr%fto&%e used
heteew@peggsoﬁlnegh@ﬁsC@ﬁeeheﬁ@@bé@§0@@rﬂ@e@e@aﬁaﬂuﬁs not moss
der:LQEHQ' RabhBYekE0RLWM kd ot YRS ARSSeS) Af %eqre%\(:'l@%d ikt genes
| ow a constitutive expression in genetic ally

nDdIerd host cells, especially nosses, thereby

addressing the needs for such tools raised in the

prior art (Holtdorf et



al ., 2002; Schaefer et al., 2002). An essenti al
feature of the MEPRs according to the present in
weemsioosoT s al so that the expressi on pronoti NgPEIYEP2004/§08580
of the MEPRs is at |east 30 94_preferably at |east 50
% of the expres -- A - sion pronoting activity of a
and oMidd ngertEad eF Ol Qooiise P OMdwsvéd P, thel ppecidw Cohostich pro-

cel.l__(e..qg. CalWw 35S r the expression .of a, .
mc)terrsecho‘—:ln“;oel ngenﬁn proﬁ%/oprgﬁﬁi gceoi Bh %rﬁ?f“e?l?iay Pt Ry talin mosses
(e. g bedeusaMibs promueresr wewimaiol sed  bravigobudbranet al.,

2002 2XRNEA S L P QI NGB ACL 1Yo thof]@Wth@té){ﬁp(?%ﬂﬁ&gﬁ%ﬁgcies

, f.or salving the objects of the present invent _
(Zei tHertdi-or & Ht) 1 At tRPRREVERPE V IS EPRsRe skl (1998) ) .
Therm,gid@daﬁ Iﬁd@qslprmﬁrgeﬂe_ﬂ?t%fﬁlm 1€l s ©f 0 emdb SObs have

rom t.he .nucl eus of w t ype nosses, i.€. Nnsses
been %e%l%f\rﬁq Hott eeeanrucg'enee‘tq‘caq?@él%o%%giaér(llé by R ARCET Crdp sys-
tems i fiiiwedirsttiloretofalpro 4 ler shdwarenore s suspegi és ¢eogtened

vers iR PR &% )ofchhghess RS oF; (Rlanddt Rt Hogetseq SHE N ransi-
s the CaW 35S pronoter, or the TET pronoter) . It is

a P .
ent SHHESA A PIRAT MRS A AR Seqtlentovpheatversion of
the J%.3.prxcitangerf ﬂ;nci?ticﬁqirﬂg s &, bfa&as ﬂilfqrﬁ@igéﬁnsin fact,

; tive £ S { .

this Bl e R TEIom i ch R heet, 9gng in en-
hancefirEnap ridtiidls Waidrsequehcewerl abiy i¢grorlafueon cof this
exXpTrBMANS @MY ﬂé@ll@ﬂﬁ%@lén@q%@é@e@ﬂ so regarded

as MEPRs according to the present invention. Meth ods

for anal ysing the expression pronoting activity or for
Wheresma ilny dilg althereefrfeetti @fed usds et isequenses viasiad i loomolog-

ous ¥rduHihAGUHYIdNe A& %’iﬁ'%%{oﬂ%ﬁj&%ﬁg@%@&@s necessary

(e.g. by conparison wt
(and ddyesighsties oMl QIR I IBs iare Mot xirpiied sarereriver
they hkeleovin Aeear diawed mdﬁ\;ﬁ;ﬁﬁﬁqm ﬂHé/&’ﬂééd)ﬂ%c&EPﬁSsuitable moss
. pr | xpression.wnich 1s not sphor yi .
ctors LTINS SRR ML ks 005 SR usiag mosses
for Gheefraicshial IvEPRSE prestrstiel nexpt esslhvren il dpsretopfiyt etlde over-
- exprddsiefh & InomdIRHUY %&W&i@&@rﬁ%&’@xﬂgﬁéP%n—
CC

[ 0.- tonema cells. ording to the present
soLvad, i P RBGRST HAR IRAP IS ST SR BHbrabtgy @ stable
and cdefstdthtaset kecpmeprsissi omddr ahpr aipgini g sah Tt ugind) condi--

tionsggﬂtn%?tsqmuq_cﬁwe%a%le}%regr I reOtaei%)%%ea{bié. %‘J!“ deven higher

ture condi tions g use
SXPI TG a REGHOGPIRNGA 13F gtrhﬁmﬂé\%és%%ﬁ REQOTe Sk
cultures, bioreactor cultures (EP 1 206 561 A ),

ndi ti,gns used for, the transient, expression system ,
thereiilE HOE BTGHTH, TGO, P RG] (1 ve Bk SbarieLe
acild sl etom lige egiogetirfora tnives SVERRs: ecaccicrdipngpriar: ire  praisemt

MEPH)NVENtd 0nyPr, oW o it J{égg% f | flC
( 8u|,t uring nadeg{ifpt%ir%gs%bﬁpl)mr%f_er szjld%?a oq?vﬂpt%%%t?cétl h"%el%n%etdype.
TMOS'S - o fil 1 did &S BFASEN tp BV Hb e rd i Iatast excife stkn regions
(i.e.surclshi@nces ived h%gﬁitdﬂercﬁ:imdiaﬂEngTrﬁcg@Wlid W€ mosses)
i,n a stea

are p?ciégzg_gjﬁe . orx)\rhr_]lac% ita(i %ew %}egcfcfng,%u.%vses..e@re?./s‘,ﬁjnsm%g;ir}/gienetic—

e transient.
ally weeld filect he i exdnts s peiddica Ity e smonpasseswldddressing
the nRHPPHLSIRERYIICS r%{iééd’%.rnw}{es’pﬂ%rg arwoits ar et
nmosses). Characteristic for nosses’is their
al., gd0sromshsiite rasteddtiofdionsel , the al ternation of
two genera tions which are distinct fromeach other in

ter f | ear a and. nor.phol.ogy.. The .
an esyERtel SOS ey 3 14 RACGY RS S a1y Bty RRrent in-
ventiognl yisi mlisios b Fhendxpemssien summotifrpmdthierity of the
MEPR<OQY Bt 1RG,s tIrQeN,, Iﬁ@ﬂr‘é&ﬁ}'% e -
Sgarretophytg exists in two no photlongély%:a Isydjdl’st(?fnctthe expres
fornms: the juvenile ganetophyte, called protonena and
the adult gametophyte, called ganetophor.



In contrast to the protonema, the adult ganetophyte
(ganeto - phore) bears the sex organs. In the context
w@Rooslesspr esent ed i nvention transi ent expressiPCI/EB2004/008580
defined as introduction of_ gn_episomal nucleic acid
-based construct (e.g. MEPRs and gene of interest) as

sion %&w&% Pelcawinko r@%m{lﬁgomét%r@%&mﬁjmaﬂer in

the. SRS ST 2% o P I 19SS PR o o

reconb)iwaatﬂ:elﬁd]]y@regjn@ieeum |Bhymddna’u’rm:ﬂ11mnpd?ereotajpl &ﬁ@t&ree moss

rived .f o ef [ -
prons{SFLY U LIOTEIIRS, TP IS Mo UM SRR o
ity cpmeovERRs W@mgl&eéi e prdseiitg |’Q%'\Perﬁk?3@r9tr?ay3%é3 e
presehKamidrMAN YA ¥ S-S REE st o th e VERRy af e DI edrsy.
i sol ated from comon nodel nobss species. The MEPRs are
therefore prefer ably isolated from Physcomtrella,

The MBEPRa isgcSphiagnum tQer gimdmt I\it-:rr\lmdntdra aared therefore isol-
ated ACN9GATRAS e RS RECTANH éyl\}gpc{ant 3 peaE treld a nﬂ%se@sg’whlch

unari a ygronetrlca an

r
have ggitt &igen w&tmldrsﬂum@%—@%@br%mnﬁwﬁmw £ pro-
moterselfErethdd-eBdhesgRied DdNag. .proddteis Ctrf axpyessighants or

rmtln fragrrents th reof eXpressi.on pr i
(planf%r)a efhss a T¢ a{]gr?esnt % G %Whé;%(ﬁ]ro Oay at FD%hé]gTET
P romoeenT) esﬂtonlspradmn |crilgaaact’qhatt WEHRS hvel tVEPRs @f %ﬁqlll%@csﬁt vari-
atiomn O(e/° preferabtly &t 4 eaﬁt PO £05:0f5 thie: LXPF eSS P Qvhich
|n activity of a ‘workj %lheterologousgorm er in

do n%éleﬁ?éﬂc‘feflrié HoqClceldPIE ) My SEEGHT fheoromotlng
actlvﬁ)t@’ JES Sitoitiofmay recanbisant o ypepidtderah strain sequence
varlabl %m tf eciu?a @oate“aﬂpesi'}ts Tcg?rl R\?’s@fa&?f& NGe 1G4 rl\?E}?R are

I nventi on may conprlse spe Citic reglons, suc
also aasegearpiezﬂrmserMﬁ‘r%Egﬁf FAEOEA oM "the Brefent tinrelaiey. Meth-

ods fcﬁ@aﬁﬂagl s g WS’ éxprééﬁi&ﬂ%ﬁm@tx&&%tﬁﬁitﬁ%@ for ana-
ments_exi st, whic

il
Lys inge, g rffff‘h”&é% AR A PTG promt et ot <o Ty
activadty \ﬁa:eal areel Tesb I tex pries sslonl pedmoan née fg agrmencemparison
with HRAL acgv‘fril S8 MERR aseor di0Gs | O d e PESSENS c+ IWEA{ QN he

conprises a noss pronoter and preferably a
examFsle P ¥Ry Uhd/ or a 5 -intron and/or a 3 '-UTR .
Al though it is often suffici ent if a certain

nstitutive ex ress:on
rocolHiR of SIS P PERCHIIASIOTRE s holSe [y Tression
whlclegpemcatt | @ph@vomﬁd’i@wp@ﬂ@l@r Ot | d@flﬂée@o%l pamstitutive
MEPRPOIyRepL 4oty WISk s %rérﬁ@te’z\/@%r%§%1@|ﬂ9 §&dSphyte de-

Gﬁresent i nvention_have proven to allow significant Y
e%“‘b?%s%#%l?ﬁlfaa?%% NRFPRS BYVBALT e T AShe: 10 ProT

tonempolygEps | de than the CaMv 35S pronoter, especially in
honol ogous systens (e.g. a Phy - scomtrel la MEPR for
expression of a polypeptide in Physcomtrella) .

Accorther@flop ethorefesentl MEPFRtheropeipltotive presepsion is

preféMI@@fI@/@ 24 @f@r@ﬁﬁt@@sp@@n@fl@gpﬁ@téymtyebﬁwgng in
ua

east e the ex ressi on fin actjvit
detedian e ST absof (i TS e camy, tnBed P bnfarcilthtd Sbnas-
tionespaceadl yy lbskbdnfxbrIpmtea:lut@nrdpplelm]sISyS@E«zwnsmbssas, e.g.
flas%\hé&ft&:pgs Nﬁ?ﬁ)l\_{\@ﬁc’&égl é‘&fgurgé/ePEﬁD{ e%@g eg &1 rﬁf M,E&Eﬁltlons
an ex ressi on ronDtln act | VIt
used 200r ohherefanabeyt b@m@e%@l%a@yss@m@e%@p&w b@neath
TherdEb Y, aéoﬂl%@§ﬁu‘ié9@@ &pPEsten expE essi B8 l@@i@t fag the MERPs
0 cau

acoofThigied Che pRtrirty ThUe Roh PisFERRbIR theiABGsthe need
of sppecies dubtuwnhhghaddet MEPR, wasefsoblt gdalIbewitbbat ethhe
need nc%'f'&i& gcég QP% ecglgféoﬁgfrggséQQOL Q@ugégsgft S#lgh sub-

VENtT on are re y use otrans orma specific

host cell for producing a reconbi nant transgenic

pol ypepti de, preferably, but not limted to, in an

i ndustrial scale. Therefore the nucle

rive



ic acid nolecule is provided as a suitable vector
allowi ng transformati on and expression of the
WO e@segBME in the host cell. Anbng the possi bi PCT/EP100&008580
an MEPR according to the present in vention is used
for replacing a natural pronoter in npbsses, thereby
stand¥d ngi rtgqet heu lebyree sisd chinunof i&qémmimstimsexp‘ression has
er
to b R LR Pl hret Nhere e
normal |y not present in wldtype stralns t he

The dY8YAl %sé'ﬂdé@t‘rm@és@@plawaméd tih ofhd herPE@sE€Ndpecifica-

tion ?/e%PRs |a§?§t%18e ﬁntrm%P exg SSI on of a h]r:EV(_eer]%qu ous horn—
wortsspac fmesddy) a mianﬁcmjstmm ahd)eyseas N sthoesd ot .

.heteré}r%rg;}?{ce Géll? # égl nncﬂeecéﬂ@eﬁ?ﬁ{&{ N9 t‘&zé h&enera—

|nven |on er COﬁpFISGS a codlng r ?lon

tlons ofhich @W%Wn%lmt@%@ prigeRietin ske e oot yiclear DNA

amourﬁﬁ@':ﬁ[ﬂ hed Ashseiey . thes QP.LrﬁIcQLd A pd FEOIMERR. 1 4 tph St PPt het -
adva eous, if the |sol1ﬁh ($ucle|c acid nol ecul es

Lcal B At B VLY HEP p et U ThvEHT | TR LT E et dampr el Bhe
domlnﬁﬂxng;cgmemmkemag&mﬂdwgimﬂtdphyteglThs g&mﬁ%ﬁphyt¢O$Xlsts

v
in t&@%@éf@%i% a@{é@}wg? @sﬁﬁggef@é ogm@ibp@ Sheselonyte,
call@a@m@wmat%\%eﬁfeﬂ 3G EgraaTPRRY iR e Fofked 93pRtophor.
In C&U@ia@é’@ 861 €haDd LStbRee,C Otk NGl Dt t et @siepte | lgameto-
hore |on shoul d further conprise sequences which are
Phorg) T Do us T o° Fendri & $equences of the species to be
transforned Thus, al lowing targeted integration of

In tHded:$oLat ede nucd eﬂ)ﬁe@&ﬁ@ecﬁmlrﬁx?&%fof{' @r@@@é@@oéb%pre551on

reconbinatjon into the g ﬁnone of the specjes to 3
is deiipRY o PretnERBTROVETD Thedt sTPRIUR huter el acigtdPased

constbhecul €sg acbPRE ngnd ogée @f ebetérésvpnis odesatbde below

into ug%ﬁ'oégf pfst gfw@ 9@& Qﬁﬁém%%f@wﬁﬂg SEANENERS expres-
or exp r SSI1 0 rono regl ons

sion s@r@@nﬂmg V@@t@noﬁh@%n%%ﬁ%%s s@a@%%@%lﬁ(rb@%%n to the se-

cretDoxesy abtshcaleul APoptantianthes essentdahmf oOProtoplasts

Ires ronotin ctivit val.uabl e_asset. |

are JERLRET nahn CRACT cRbl dg? S BRPaRT & | 51 Wit e epely 1e
cells ndusteipatebentlethndtogypustogemdsseslsAccording to

anot her aspect, the present invention also relates to

a process for the expression of a reconbinant
Althw%p%? i eP e o%l%@r‘ﬂwl%nt%u?%? yBf¢EeRbstNEepfion may be
take@oﬂﬁﬁ%Saﬁg mbgsf@$é@Me@g Bﬁ@pﬂEPR@rayedpﬂgferably isolated

r econbi nan cl oni ng. vehi g t -
fromnca%rfugo% %%&%PNA? Cu?%eencodlﬁlg ﬁﬁ%ék@ tﬁ%réfg%g Sgefer
ably t heopresdnfromvEny$opminge bb«'a: offanayia, c%@hﬂ@nmgu garatodon,

March@ht S&l Qnaeggﬁagwéai 89' e ﬂt%c':QSleIOQECP sabdi €0di ng
sequence beinhg under the con of said

he
patengc| EP%aéé?dh%F%%%FJél?ﬁ %%‘iidM%%]Pantlf‘rBﬂ YIB?EJP]H@

sai d eukaryotic host cell which does not natur ally
Suit%‘tﬁigoﬁﬁ?ggi gc§8gafxggﬁ)%gu€}q§g%{c?a%ﬁax?ﬁgﬁ\%%ghs g?ﬁg $Ected
fromebh%r§@ﬁ+clﬁogpseellt©n2é @Qu@é@t@sgmpnupéom@aluq1fragments

ther@&fomAHg“é%?£8§§hQH gtofét fng e£LaEhaARY p@lapgpsgﬂsnt of an
- isol expressed reconbi

ant pe
MEPR aghieht PeReaabonESs PReEo ﬂ?ﬂgaFleﬁEgpP sEﬁ HEers of
at léayenB0os, i prpfenabpleabaveashe56apaboki thet expehbsyen pro-
n Xpr [ I e -

noti GRSt Y et B S??@Hggﬂe 2FLPP3008) brpUfeRr Mforhe, spe
lelcehbst peéledabby Ae¥¥ gef| §prespecpabrgssion of a
recoﬂﬂ?{ﬁgﬂﬁn f)f)ﬂ/b@pgﬂi@n§nC§hﬂf§coﬁ1§¥§l@@ phtehsh s

specifically preferred for the present inven tionis

the culturing in nobss protonenma cultures (protonenma

noss



tissue) . In doing so the nethod described in the EP 1

206 561 A and the preferred enbodi nents thereof are
wexpbiocisvt y i ncor por ated by reference herei n BCTIER2084/008580

i medi ately applicable to thg present invention. The

constitutive expression of the polypeptide with the

means according to the present invention is possible

' i th d, f it th

tne YhERS Rt BERTRE Cip s ot Gt riETob op Lo aBlip LSS spe-
cifidifégiens) atioh as prpnondbgrdrégienehtpromsberdl owbhun-
trangfﬂgéofg %Qﬁé' des: %ﬁ%&”?' vk esln'@?l)ﬁgt bgn3agg@§§ apdr some

um sta I sers, ture dium preferably does
MEPR%ote%%ﬁ?%?ho%nyr?%?Fh%g %H@9$?9E§ ?BFSEeWPlghpBP Y ¢hgtain
the Sullltltlf@nrredsumiprtlséa@tmétaﬂsi@rﬁmdapbaabslvs alone as an
r ef er abl reg f om added sugar hyt gho e

oo §r &1 G e Prak S5, ERRURERE ( THEPREar B +BR IPRReReBbrging o
the praﬂsmbrneweptaonppa@f@ra@lbr@©@prabﬁy fir sespr pragted and
pref@PXﬁPQoéngneﬁTRPE@ féﬁeQnHP§§ erislﬁﬁﬁoﬁnﬁﬁd9§k|§ 9f ~UTR .

the group Physcom | a, Funaria, Sphagnhum

Cer at odon, Nhrchantla and Sphaerocar pos, es pecially
Althbngnrotonenaftehtsﬂeslc1éntprﬂfng teraamhhebnasmEQtlve ex-—

S entjo v
orest (8p o} £ F R eh BN "L P i cnih g LRSSy, PEetBtrgl BB achicve a
hlghlﬁ&BS@ﬁﬁapnyrBEGdu@ﬁﬂgchabbeﬁ@btFﬁ@us §5ééﬂalpyoﬂéﬁlng re-
combPﬁ@MtdpbBQpé§€98BbnaMbsﬁebfStﬂéoﬂEPRBQaéédelng to the
e industria ﬂp%g?uctlon a

g T
presBRLY BB b ab T on! FEReoPraV T oA oL BB b ar it aYe befier ex-
presgnohi pakast 6%, aegfgvennrgecambansuoht podypependeghban the CaMVv

353 % §H§59'ags§%§h9§z ghhémbﬂo eagrgggteastn@ a_ Phy-

tlon S 1 Cle or rese am;)unts) r
SCOmaﬁéﬁiiPcﬁﬁPBu?8656§P(ﬁﬁséﬁ%uﬂfs? pﬁﬁVEﬁpﬁége &f EB¥rse
scomat selbe) perhersedrby bhéf@f£§anEPREeabbamdlh@ to the

trans ent exXpressi on_sys o n n
PLessl ?f% %nFlPB R Xghagnafé Fei 1Bk %poggggggngéggvﬁtybbelng at
leasbbeauaédtmﬁthethQPQE§§eﬂn Emmmﬁﬁu@gua@§lVA§&opéuﬁgu}lflower

mosaaaevmgséembamvyeess09r6h§ee§nceagaéigilyhebu%en@E aRAmited,
i sol at ed nucl ei c aci

in b e sRoek A Faok HRrVRoF R BReRead, ARSI, pven more
prefsardanEERpohypepandexpeeaglnntpmamotahbyacaanmWIb&lng at

leas@y2§@i Q NE?.B!Ee?%B?L BE'.‘LX fgl’c ?Eggltng@”e%% cﬁ%ﬁgg being at

ress use
leasbelpeeueedoﬁo bﬁa@ﬁpéésﬁéPﬁ PF@WOFé@@aﬁ€ﬁl§aF§o§ésCéﬁél-

flowé@rmbggmét?h@hssgﬁbﬁvprQQQCpk@ﬁo@ErUUé%p@@hﬁQQ?tl@@3 not
ordln O _ano er as e enti on
llmlEFéo bPogPSeEOFﬁeSBSSlSE gﬁOngﬁégéd%ﬁ Nﬁ%é ygPqtsolated.

nol ecul e encodi ng a MEPR for expression of proteins

%QMQE%@Q hﬂci@%%'Eb?dpﬁéﬁéEéﬂé%angB%blﬁﬁdEB'%ﬁ%‘@&%sent in-

ycos trans erases , especi al épYOVI
Vent#@@oﬁﬁ?n&ﬁ?fﬁﬁé§1§epﬁ§de§8ré§§ﬁﬁ§°6@l9p§§FF& 4 OWheR t Ze11

for p@SbHUamﬁbahlQ@@bmﬂ@dbhtcakbﬁﬁgeﬁﬁbﬁ@bﬁyp@@tlaklS@mﬁgerably,

exi stin i.n ,anot he rat|0|
but Gkt Sl Bl aSds af 1BBAREIRY REod -Lberstors, kb mucle-
ic athd ppésenﬂelnwewﬁpamdaﬁsQSpaosudégbﬂ@eV@@éoafaédOWlng
trang§e&ﬁgﬁqoﬁugh%'% ?gbgsqehesyl%h%n%gqh@%e%eNE%Rt%%rhost cell.

expressi on eins involved in netabolic pat hvvays

Amon@SE@eCPQﬁF9bﬂéﬂt§r6@?8|ﬁ@ VBEBNBRASAC#Gs S 00 S Present in-
ventabhefigdusedt ol repntenhy af nakiahol presoted. in mosses,

ites. Accordin Q oth r ct, :
therBRE R TRUFE ROEnerBE o L P by PO He o te JPRE, polvpeptide
underrsthet ednfigolleicd ac MEERobednbe lorasdidngta aVERR iftdon in the
genoﬁ\?ép b@S$han2ls samw'h%‘?c%sgtn?l eaulesl 18y R MHLEWes r0fild
bozymes especially for prOV|d|ng reconbi nant noss
ceIIs Wi th reduced anounts of specific proteins
resulting in altered phenotypes



e.g. norphol ogically, biochemcally. According to
anot her preferred aspect, the present invention al so
WO 200a0es01 0 t he use of an isol ated nucl ei ¢ aci BPCT/EP2004/008580
nol ecul e en codi ng an MEPR.arcording to the present
i nvention for reconbin ant expression of
typeFEKﬁJiﬂEﬂEﬁhé”ﬁ&é@hlﬁm&fjhdmﬁtwbabl@pprpebihity 66rthe

pres?ﬁgnggﬁguct' Q! cRRELEL 208 A O0AL LY, 1BE L1 £ erologous

(“formigghitle geme th s Nh@@h0©¢@ﬂ§®@%¢f¢%hl}ysﬂﬁglfléally a plant
cell}xggﬂéﬁf%fﬁ¥cﬁwﬁ$§s(Qéilfefﬁ@féfofganth@ ﬁﬁ@l@@&'&@ld mo-
ce

hos hereby enablin % g ant ceL%s or
leculg)| 3¢FREdIRT aFP o ?h%r%$%%%c%n S otoDr HEE %rmf?ﬂpﬁlﬁes a
cod i HepNFeEy i o1 fonahﬂ@@@m@ig@@ﬁyﬁ@lyp@ppnﬁéepneduEkanphed coding
. wherein suc p th specific
regl%ﬂ %ﬁ??tun er gﬁ%rggggrgie %egéé %%%ke g. in W
00/49153 A and WO 01/64901 A . Another preferred use

1t iofaidie éé@%ﬁ%&@e&@§'ei§ @ﬁédlg@iggéaenaelégalaglanmolecules
MELR accordln resent EVGQ%IOH rel at es tO E £1
ACCOTLRG 19 %&%r %?%%tof Y%%Bh%?n RE-Proe EPRRILTRE @ sdfection
markéechmd fpe Dirthexi tegidtnansta¢soarul Fonsenabbirg the appro-
priaggn%££§éf§#§599gﬁtmQEhQ& &ﬂs Le ?QQQ'QaﬁtIQBQQUQE al., 1997;

t'0-accept the uncert ai bei n
SCha%@mheci%@Zhﬁtﬁoﬁo§¥a@EﬂPs lﬁm%@ﬁ%?tﬁ?e#@FP@HaﬁéénoﬁS pre-

ferrddg @M@'@u@l@ﬁtdaﬁDheﬁb¥§c@B§Oéﬁ%@gdiﬁgthe ﬁhespﬂbsent in-
i nventi o Se 10r reco nant expression
vention %%??gﬂwﬁ%ﬁP§§FnﬁoﬁP5fﬁ?nsse%uancero égng %ﬁg fbmologous

to gemm@knig sdguéposst pdnshat spﬁaiéasrrbdubmm:mﬁfgﬁrmad Thus, al-

lOW1ﬁ%aP§£@éﬁQdaﬂhEQg§8t?oﬁhéfntﬁ§e§5819te§eﬁhbmeﬁk akid mo-
resent invention,is further |Ilustrat§d ge
t

1ecu%%ev¥%l$%%PgﬁgﬁkﬁnﬁF€§mEﬁHaFh%nfFﬁEPeE Sy EPPRIENE
speches ngoriest trahedotrinedet o. Figures: Fig.l b-tubulin
genes in Physcomtrella patens, Fig. Analysis of
expression pronoting regions of b-tubulins in
More@hgscobier ébphapatenyclriig. anhdl peilscofeexpressrdng to the

pres@RONPL 88t L6881 88 BE Bﬁbdbférbﬁckééﬁ§h§nbnd deflnlng con-
transformati on of r hVEGF, construc

sens g or SUSFBREBr R0t FRELF 851 ROSBPHPbLLE §%8§OPFan§588%ng and
screénangf bomatiioh obnshVYEGE seqsenuess(réggonAnabp§E§ ofvhich
are ?ﬁg ?éh?”aﬁ&?HEtbeg g%h?n§09fe ?E%Qs%ogy Egﬁ%%h%@tactlv1ty

or mati on construc . ysi s “of
is aeY@i@%@i@naéﬁéﬁnﬂpnﬁepgﬁpéﬁéanDﬁﬁtﬁﬁcﬁnﬁ}oﬂﬁan§§8ﬁFla ly
witht raggéetmabi endaktrhYECEieesshhbtbsy BisdngCaioemes .
structure of Physcomitrella patens actin genes, Fig.
Conparison of the expression activity of the different
Accosdangi hor agpbher Fegeckpathk poasenbctsyveRitgon) apggcirelates

to a p988§55u55§ tﬁbgex%rgBéﬁbn OQOQSE%%%EEln%hQ p%l@@eptlde
construc 3. Ppact!|  pronot

egf
PrOdPﬁFréﬁ alibstkRGYPERS, hPP& CﬁlﬁpQEPPrﬁ§&ﬁ€tg é@&ﬂow1ng
stepge:etlon constructs, Fig. 5 Ppact3 pronoter vegf
eletign constry 6 ey
- d%FeYlg ofis ?S@&Elngh% D@ 85§P§5§f§%§ l%_gomprlSlng an

1soldee@tnunlc@nsacudt@olEpgleseAgpdnn@e@@sMEﬁRv@ﬂqgﬁﬁlng to the

presBRESi BPERLESN @ﬁ@ Ebglo%a§9 @rb%@&n% frRiOMtRr said recom-
sequences O f. honol O OUS ag %gnes rom

binaphy BEAHPEPELAS BAPEHS fandRinaPTA Ry GEORERATRoing under the
contMBl epifakhandElRt bddsaRldanicieter aalid molecule in said host,

- transforming said eukaryotic host cell which does not natur-
ally harbour said coding sequence in a way that it is under
the control of said MEPR,



Physcomtrella patens (Hedw.) B . . . has been
characterised pre viously (Reski et al. 1994)). It is
w@2@abocishture o f strain 16/ 14 which was col | e EEP1904/008580

H. . . Witehouse in Gansgen Wod, Hunt ingdonshire,
UK and was propagated b y Engel (1968; Am J Bot 55,

- cul?38infd46he. tehandarthetUlliiae yoRnd hioehs ddlantis wersitable
%romn axeni cally under sterile conditions in plain

culiTngrgRRFAE Y qui d modi fi ed Knop medium (1000 ng/1 C a

- allohOny 4xHrOs256nnofl skld, r25oming/hknkHpPROY2ER tiglel avgiSO

- to0fph Hor I GRET SR 4 ToAT 3R S ANS wer

grown in 500 m| Erlenneyer flasks contain ing 200 m |
As meatflo%Idt Wi v dMiBRY koY GMgPald ltrw ghressemtt hirsalitdon in

I.fied Knop nedlun1 [.Qg/ 1 ar Fl asks wer.e shake
Prlncérpé&th@ﬁz&t the ﬁ&l?@&j % rgﬁsn Jﬁhﬁt ech qorﬁ A5 onal® dkpibssion
in vaeefdmnyc)elgetty@xesj,zahepmul{émchttucoﬁmam Ctehlel glra)vmteferably
seleccf%%g@?omm%‘]%nzc 2 1s, %Jﬁﬁfgxaaﬂl WPhisdarde regi r@spcécflally

tures wer'e i nated fron1above
Physdomidireddenatgies qedsrsam L 58 W 25) provi di ng 3 5

mcronol /I1tTS 1 . Subculturlng of liquid cultures was

done once a week h nte it .0 -
A sysgsh M&&Cﬁbﬂfgegﬁefeﬁfl al%;ﬂ fre%@éﬁ%%@&g%&nt inven
tion iirodiHeatduwdiwring vio nw%(mrcmdnemﬁ eFE g S agRisotonema moss
tlssutce%”t %!x{"d&xuflgo%dﬁtﬁé %Mpdé%w@d Additnoned |y, 2eal561 A

es were ltered or 1% ter dIS teg{atlon 3
and Tl RS T STRTEETR TP ¥ indorpor
ated %@ﬁﬁéﬂéﬁnd‘éﬂﬂéﬂéﬁl vei® @f@ﬂmn&di@tmlyrm@mlnmbla to the
10. Kno nedlun1 respectively, in stirred tank gl ass
pres?ﬂ?ﬁ%ﬁuﬁ 'S {Apl i kon, Schiedam The Netherlands) with
a working volune of 5 liters (as described in Hohe and
e &askiic Rl apd é@@re@&@@n clﬁ%h@%&ﬂ&pepﬁidé M figh Welse means

runm

f d t
e BN e 1 gl o (R e, e
for {4mesad | add Mol wee)in (tedi onl vetenegdinm] specifheally
w1th0191£t§'c§<ﬁ‘éf‘5%§rf<§'f U%%?Q{ff—é &Lff‘ef@ﬁti’z@é:ﬁ@ﬁ 8RS romotlng dif-

contr acket_ cool 1 ng f
ferenfptiehasus %@w@@ T e$® W‘?ﬁ‘sb%?b@‘?%le% %&}t?%wégceﬁ?lecmn
agenﬁyba%sd (1654 h Ls S 2B) sekc & h ’ahdal ghl{daeknedytthnpoéféBaBly

H val h _
aoes e LS PLLYoLAE LOFLRE, HLL g8, (PH-0c001 Tuhavesmre cun
ture pn@dinmml §of ostahbyi ’snaatsf@nmgﬁ ptonbpl ast @riﬁéﬁrﬁ%ﬂéyfree

fromeédtg%d ;@%g S gf@ﬁoﬁﬁxoﬁés 499 xRatBsrtBtrabs. 1984; cul-
er e ib e and_Reski 200% foh%efer refer—
ture2@%@}“%a@%rb%€%n%ée§E YbbHeREF PGS cBAPEPBIFE Pat 8nk!
ably Fefet hervlr kdge@senyedhbemnenas. a
nodi fi cati on/ conbi nati on of the previously descri bed
net hods was used: Moss tissue was cultivated for 7
Prefeaysdi noKaope hbdi anewnpRsr eedlsedf( Ehe) gcaupNBpyscomitrella,
E‘unaEQQt e@bha@%h&”@ér)ﬂ@b@oﬁ' | uer-eHadt0b 4ndagphakbetarpos, es-
i sinfegration an e transferred into fresh Knop

peClﬁ%@Vuh?mPFﬂtP%ﬁﬂéeaﬂﬁ%5§§sca (NO) content. After
f||trat|on the noss protonemata were preincubated in

AccoBe %nﬁgagﬂ E%er é‘fsg?ggtsotﬂ%dgaé%égc' $ek@seibn 9980 provides

of en to the sus penS|o
the Deesefase \‘.t\églaii§§lorl%ﬂ§élerlﬁ ecsdvmeRRAPEE SpsAding an MEPR

for §n@u§t§lal§gnf3!&bﬁﬁ@§ﬂgata %@Q%p@@@lﬁi@r t8pl&iciaang for provid-
steri| i sed mifilter

ssage thro [ 1, .
ing ERCONPLRARSY se@gﬁpagaﬁugﬁnguéﬂ)ld P?ﬁé’??ﬁ%&é‘ﬁs fs“%'e iffustrial
prodgaﬁ&ahnamgow%bBrﬂaebasec@ﬂen@ke@amaenbmaoﬁ|@nplvewa§oly—
PeptS} Cubgt ed Lokl ggyiio@eag‘l;o%d 29! gtf_i't%gﬁg tla}‘no(ut?l%%t or even

pro s were achi'eve ours



i ncubation) . The suspension was passed through sieves

(Wlson, CLF, Germany) with pore sizes of 100
wor@somsder and 50 micronmet -er. The suspensi OPCTVEBR2004/008580

centrifuged in sterile ceatpi fuge tubes and

protopl asts were sedinmented at RT for 10 mn at 55 g

hlghegfa&eg %E@Eb@nygélas)y eWidown abnd3ralil tiof tee drSduktion

r many topI ast s
SuEELPLEnEpERled oot he PG oS THILELEE ST3 L op, Brposes
(pg ahaGhts,), I\/Iwglluhomay,16chl§ﬁIrsepH1506be6@@I68®HwQsibly the

erllefll er I ) USRERSHLAM
prese%% igyentd 5'1 ggagglgﬁ%gt%lnﬂi_rtefx%ref%%%}i SYEIE%m% %
amounac @@lfén@me@ﬁ gpr3susho whadwit isg 13 PuW[EPIOlSieiSu §@n3 egs 1F2l\>y be
obtalﬁ%@d%ch@%h%aﬁkbsen%f@N@phéab%dW%%e gently resuspended
medi um For counting protoplasts a snmall vol une
A of the suspensi on was transferred to a Fuchs -

AccorBasenihalihec parisent. ifvandiient alsansheompeissies the use of

Di.f rqto f
on SR LG o T poession

of a pesrs dedorierdd deor thiy SERRITEINR Parseris gt ide
bemg%%%emaecd;ﬂmq; Rrord rdidd &yatd=ar! ¢mER nais;mmlca‘llty'lefor

prov&%\%%ﬁs descr I g'{%%pﬁngs qu%eem)%ﬁenscsﬁ%ﬁ e%lgn RogyReptide.
This tuse dearnk kfeorrefiﬁlqﬁduj:tce@rmmmy g5t gtesastls purposes
and fgg %rgoggg TR O £ GUI TR AT Slod¥ dallypdhtideat

eration of 3; slow down at 3; I\/UItlfuge 3
Kendro) . Protoplasts were resuspen ded in 3M
Accoﬂ@ﬁic}”ﬂc{ s Galspedt Hthd . dedES, hvihtMaramitolprovides

540 e filit it al

the \fs_ﬁ)ga_g ai%ll %d %{ueélz%l ﬁé‘glcgéﬁcgjlea(?ﬁ}a?bﬁoeﬁr}cgt? ol\g]EPR for
exprefsiln f 106 {riotD Presteddd in B0 ko RYgt Nt ktonal

f t(susp Bk VB €0 16k SPenses) | dgpecieMly for
mwl%%%@%enfﬁfeg?tu be mcroliter I%Zﬁi %%HC%]S with
proviEHq nre pure ¥ %Fjoc? (GRS H e P derma
postﬂdtérd@lﬁt;fﬁﬁ&iﬂinyc)dlfﬂsﬁhﬂWWMMalby raxp’ftléh?ais’u\w or nor-

6 r Sy Simad | o 250ce11

ma11fTBH N o O BhoGro0r At ow?g‘%ggﬁg%f oa Mo e

mannitol; 0.1 MCa (NO) ; pH 6 after autoclaving) was
Acco@&iijﬁg td h@n@t@@ﬁr@$;@ébmsthmﬂéaéleﬂ: yibuéngeo | y1ed xedovides

the %%t?ge%?lx%r_]%u aérﬁ % IC. aglgtm&r %Q é)r?g@éiﬁ)&aé MEPR for

NS on Wwas d
exXpresopoesst vprqt@)ynaddmv\glqed 2in gnekabal ke | pathepys, espe-
CJ.alIr:?dfb'f_n pgggléi'ﬁ@eﬂéé@rﬂbi\ﬁ@n@ erﬂéé‘s f é'gl?ﬂs aél‘@@r&if Qﬁ 4Reir

tes at (accel eration 8 JC £I
Cont%’FflPﬁg’@e@a@o t‘?@n%lr%) Seqhi %EYII@‘? RS ?’5§ESpended
in 400 mcrollters 3M nmedium Cultivation of

f dy | rovides
Acco:alig{l]gsgr C%PPS]'I:‘Ot OQ P%&;é\rl@g pﬁf:ggéﬁ@ :Lh@ﬁf}@lé’)\ﬁ Liso P d

1 0O -0ne Fri ckenh ausen,
the @eenafyyn. moéﬁgeéntlu@ilah@f af it MORSCHERecRRiedbRFed MEPR for

exprd5BbhoBE LA 6sEnker@BDEsuieB) - sZRNAt’ﬂimZé@al&énbkE‘ﬁlbozymes
were_taken after 24h an

h ectiyv
ospegarabl Foor BEPRERREINAFFOBPI AR nERran to08 itk reduced
amouﬂtsretlb@esifby preshinedi umsuThéngedhumlhasedophenotypes

.9 % Fpﬁsﬁpﬁ Lph 6t ebyoshagecthe protopl asts have to be

re nove di um (i ncl udi ng
reconmbi nant protein) was stored at -20 C . The 48h

Acco§arﬂ;lbe§o"‘%h%tﬁ§§s &@@ek&e@nagbbaﬁ ghabbeesent invention
transformation Di fer pr. ot gcg g for teransf gan%olggule en—
also( seha&psr tet TAE, uf@g? "rebiferoReg REEL 17986
codlﬁgohﬁCMEPﬁcb&ebedlﬁ@Otb haeepmeeendelawsnbednf6pr recombin-
scom.trel l.a r; t I: QigN
R D L e i
met hods was used: For transformation protoplasts were

i ncubated on ice in the dark for 30 m nutes.
Subsequent |y, protoplasts were sedi nented by



centrifugation at RT for 10 mn at 55 g (accel eration
of 3 ; slowdown at 3; Multifuge 3 S- R, Kendro) .
woe@sopisast s were resuspen - ded in 3M medi um PABEPI04/008580
Cdd x 2 HO; 0.1% MES; 0.48 Mnmannitol; pH 5.6; 540
nsm sterile filtered, Schaefer et a . (1991) Ml GCen
espeddaiely 226; #AiS-ghuatian mwﬁwtaﬁamaxfldna’/llg Ifidified
proté?fr?é%?*@?ts%éﬁ 2t5ecI{Ho Q%#{t Ort ozgst 5 sﬁgfé O’@é 6E‘Jgoduce pro-

uspensi on were dis ense

telnScévrhwh LAjee t%l@@?%ﬁw émciﬂeﬁlm@aﬁmm@kﬁ%mm (dif-
fererﬁﬂry fﬂr%?h DNA 1 Hla{ﬁxﬁege—{bsﬂé@pﬁ 1§?é ert%ﬁ%

g
10- 100 croliter mount of
plani CaTE o ek dOHa R 19 T4 Do @%9@ P fin fif broteins
with -es.af UtnammA U096 REG M 0MarD. giL;Mc»wﬂrnﬂmn fattdtGa. (INGmples

Ve VI N -
wnerdi, S AR ML I 108 P LB AR 1
feras'rezﬁ aefendﬁ%@rﬂmecmmocﬂéa@?%r%ﬂ 3 eAnan@lr%O Ghe64901 A.

suspensi on was dlluted progre33|vely by adding 1, 2,
Anotl'teerna?éjlfe?{ggnre%eizu%g (?fb[e S gnelgc?i%%c \&@gid molecule en-
codiracroe| NERR i avcafdinhg ‘@i dmedqwremnis ivignti foger8l&eR to the

in vitdEndEPless 18 @flfﬁorﬁ%l e rcﬂ’@&gﬁg ifhS e nl%ee of in

regeneratlon dium S oceaure was per
vitrodtrrista bier Bl e pb r@%reamoqtfg@]s})e BRIToRreebdi phnfhe re-

combl\fgftl?gircﬁiﬁpiiﬁsﬁﬂdqchyt tirensiead ¢ anstostrethdnsscProainties
bein oasés Was :ﬂtur‘{"rhé ftl ed ELI SA (R&D Syst ens,

%es% eth &t han & ELI SA was per f or med

according to the inst ructions of the manufacturer. The

AnotISARlesriere diddited fir quantidicatd %1&991@ré@éordlng to

strains and cloning vectors For_all clo
the Qroidifat HORRYRR |Jr1%rﬁeréejééclf1%?l%?ﬁ ar%%?rf%%‘?"i‘%ﬁ epppEsion of

metal{d Nvért rmogdnf v ey | siratee]n Gereany ) p vaise sedvh Foli edbdhfpgthe

t [OPO: (] ny. u

(pos e S R A T o, R T s 83
chain b%f—f?@ g2 ]%qﬂﬁ]v%rt rdgenl, K994k uhe, Gernany) or pRTI O

(pof et et a . (1987) NAR, 15, p5890) vvere used as

vect ors.. Genom ar aI t.ion j on.
The HA LTER b bt R Skt (Pt $aing
examplys vid Prot bhemts, fodt mtigommdo@m@ meotototed thereto.

(Schlink and Reski, 2002) . Genomic DNA (3- 5

m crograms) was di gest ed wwth 30 units of vari ous
Figungstricti on endonucl eases (e.g. BanHl, EcoRI, Hndlll,

Kpnl, Ncol, Ndel, Pael, Pagl, Xbal; aII VBI Fer nment as,

ta 0 r V, of 30
ri. Sl LT o 67 P ASR AP0 b
Fig. Z2rdontics easet p@FPJtﬁfg@sQD mmt@m Dwgmsmﬁuﬁft@l@ullns in
Physé.&ﬁ_ﬂgr% Pf ﬁﬂlé:atl o?hCoI urmls (Q agen, II—|| | den,
, oW n e su i ers manua
Fig. ST O T <6 Gt S50 RAORYGITS of SObRT o FRYEUD 1 by
tranderit onravast elomet ion 56F nleVRt i tessstEruweton Buf fer (EB;

: ' I ' t
rig. SR 11Ny SR By ieln L Dol ot oty 30,
trangigni o; 539 s £ o met e i gV BRA @@@s‘q’c@w@m ed with 5

Fig. ymﬁ&ﬁﬁ@&%&&ﬁ\@ésf&[ @SinPlredLORs -Hotp ;?tubt3 by
or two

in_a total 300 mcrol iters

ErantRiG Qawﬁwwtqénﬁ 55 cRRAtEiChs C © Prior
Fig. @duhd s of of hexmnzyston | gednoti mg xtegesnses e potulb od by

' 0. .C J{ﬁ?o order to nelt
trang%gﬁ;%%ﬁdf %]:g}{é%%l_?rll n@Pdrﬁ{# er QP 115%% p?em pitation
Fig. hWGenonse mn\lauca@@t%w% prhys gmbpeel o pakerRs a¢thn 7098es,
Fig. ®tdGod riden ref i gad etk NG WasH essspendeds & ntl@é)odlfferent 5

mcroliters EB. One to three mcroliters of this

religated genom c DNA were used for -PCR RNA

Preparati on



Physcomtrella patens total RNA was prepared by
grinding tissue under liquid nitrogen and by the usage
W@R00E/014807 . . Plant RNA Kit (PeglLab) or RNeasyP®/BP1004/008580
Mni Kit (Q agen, Hilden, -Gggmany) fol |ow ng the
suppliers manuals. Total RNAs were gel anal ysed,
‘act@bardd fded (OD260) , and stored at - 20 or - 80 C

i 5{5 ect.i velﬁ/ se treatnent and First Strand cDNA
Fig. fﬁ&? YOGt am of total RNAs was DNase (G BCO
Fig. ]BRLE)pacbtge&tcemhsstmacts:»t al volunme of 11 mcroliters,

S ¥e] i rs manual. 4,5 mcroliters of
Fi ]tﬁ %93&\1!; (?reat 1t‘%t al RNA (~400ng) was used with
Fig. G i @01(?12 vyt p@@%‘%%u%%ir SUPERSCRI PT |11 RNase H Re
Fig. 1@@5%8’&@&5%1’[1@&@565(Qﬁ%ﬁ%bﬁblpnepane first

) f ovm n the S u The
F1 f‘és@ﬁ’??mgm Jé ‘i% Pt %’P‘?ut eéélI§ E?ﬁ %F'ér |l e ddH
Fig. hﬁndl?zsatcotcéob:a@mete@:@gf P@qua’nlg@n@mﬁtrﬂCh@t i ndi cat ed
Fi ﬁﬁ:uﬂ)ﬁmg YL £ @Qﬂ@t%ﬁhc@QMQB&égg cDNA

' rase D Bi 0sciences Clontech jEIGI del ber g,
Flg Eﬁ%ﬂ Pr%?t%FFV%‘Eﬁeﬁieﬁﬁl%’bpizﬁﬁﬁﬁﬁgc fie fol | owi ng
Fig. M@@ixy @@ﬁ@geﬁnmaeluﬁedﬁxoéraqspecma‘e;nantl pol yner ase

Fig. é é??gﬁ?%ggmﬁ/;?fpg%fﬁéﬁ g%ttme%gégagﬁ) hoﬁgggﬁaﬁ@ actin
gene®| ﬁmmuﬁwmommrpéllwpamm(andu Frogena R¥PIrsmg élca

Germany) or TripleMaster PCR System (Eppendorf, Ham

bur{g‘;, Ger manx Li cenced Therno -cyclers were
Mate%% e?*’&?c#‘%f‘ @fiﬁd ent (Eppendorf, Hanburg, Gernany)
prinmers were synthesised by MAG Bi ot ech AG

b Germany. For PCR product purifica tion or
planE ﬁ%é%u%’lglén GFX PCR DNA and Gel Band Purification Kit

(Aner sham Bi osci ence, Freiburg, Germany) was used,
Physt6hl @¥eNdat patsdppl(Hets . MaBUSl G. Caast beehi ohaandterised pre-

viouf T U8Bl PEogte. G08) Ssath 13, fy LERGheNsk, T8 B6vkah 1o/1s
whicBawbsookléecaked byogo). waWégueapu@eonnngraAs@@@oMpd Hunt-

mgd%ﬁXh%@uabK 20d gda. erggﬁéan%w@h%%n, N\é68©0|A@h J Bot 55,

ring Harbor Laborator ress nverse PCR (I1-PCR) &
438~ ﬁé@ﬁed PCR - PCR was done wWith 0.25 microliters
Advant age cDNA Pol ynerase M x and buffer (including

Stanaera‘ FNQQQAQ cgggﬁﬁ’gn i osci ences d ont ech,

.2 mM each prinmer, 0.2 mM dNTPs
and one to three mcroliters of genomic religations

Plan(:%eﬁe?golﬁ%bwhn a%e@u‘é@'lll@‘?uiﬂfjetzﬁ sﬂﬂe%ﬁ_(ﬂel tcﬁn:‘dlt@c@it s dg plain
condi tions inifial s ep 0 nut £s
in0rGREAC20 a0t EnBO YR IET KReBBHILT riioh Mp/e CE 0 x4 mo
250 (0UCKdAN250 KI5T eyPe), @id 10 A S 8 T HO aand 12.5
mg/ls%%%B t?pﬂ d’V' %%%5 d O e Q ieRgld tans, (fadd OVkE.LdarPé’a 65,

Om nut es at 68 and COO|I
354- éﬁ8t>hePéﬁ@t@f WERE gkt PER arlo&ifétegl eﬁ'iftséﬁ contain-
:Lng booMagarose 1gelrs rdditinorrwas donrgn ipet3dd micttedd tweith solid-

1R PR TR R R d g, cortomat
R sh@&euram@) Bmaumsaicaﬁdferi‘mmaftomn@éoorﬁenmm)l cmaﬁ rﬁt 120

rpm g‘ﬁq.tp% i ttﬂée s GRsd el sldted nestet RER a
ucts were cloned in TOPO TA vectors (jpCR4 TOPO,
llghﬁn@iatr%g?@lglnl@arqfsr]tﬁw@ he GraAT S O gt afHing tirs from

abovfgeg%ynQﬁfoe(izl%éWrﬁ: tabdNi (dslans ties Ofiw /2 5 miesiding 35

n sec

m TR/ B ' € S 4 DeUoHt SUep TR SLF et (11 oigne ence
weelf @y olied nineceratteirari naligt em 6fl thiGarfivnass Immc&g@lzer (IKA,
Stau l?ler A g; Qﬁﬂ gﬂb%%faoflﬁ ¥¥ NGy Ofhamidd ied Erlenmeyer

ot er r

LQ

LQ

LQ



pRT101p21 (CGorr 1999) was reanplified with Pfu native
pol ynerase (MBI Fernentas, St. Leon -Rot, Gernany)
wWa@g008914807 mer 320 and 321 (for this and all sSuPSEHPENL/008580
prinmers see Table 1). Prinoer»320 (forward) starts at
the 2nd codon (5 ' - (atg)aac. ..) of the VEGF signha
flasEEﬂEdﬂEhlﬁﬁﬂqmiO@aﬂl(fﬁé@ﬁsﬁﬂoﬁtﬁédﬁumn Aﬂ@lﬂldﬂhfl@f cul-

n thin the I cl oni
ture?r%ﬁﬁedg iR p?%n%t%?y?S £5§ 133n§%§5%% ?o%% were
tran§ﬁ§ﬁrédtanﬁsfréghommcpdmmdimmpr|ner 321. Religation
of the PCR product resulted in | oss of the 35S
pronoter and the reconstitution of a H ndi site. ?
Bioreaeiehcel BFUE ¢ WECE GEAERwHR KRPP fRedl vy %qﬁ%né ?15 Knop
- medidil] Srd@YeMELTOT v ) §nC§£i§ﬂe@Rﬁéﬂkn@Maaﬁdbuseéatﬁbrs (Ap-

cloni n f expression n gLons yia th I
likony §$¢£%éém he E%?Bi%£$§5 %l{ ronvorgl?ﬁe géé@%tOf >
11teg$neas5®@wennba@ #h| Hekquendi RgskeacPlent Geie 2002, 163,

oo 1 BHTEY SEMB SIS L0 g oy

Wlthm@r%?@%@d°fo50%rrﬁﬁr BBei gRLCPEEFWMPEE 3RES Pth
[(ae§§ﬂﬂ@ﬂC@oB&hQﬁﬂ?ﬁéaluhaSGIQﬁéE/mfthEAR (Veescomtbye temper-

, i gn.and Man was used aS oC
e vy L
cool{mt sghubmet Lapght 199¢PSlEXANPEESOTﬁéC§P@§iﬁW s™ prOVlded by
fluok@gggﬁtoﬁubés'|bH§EﬁaLe@Wp25§OHEtEXé”@h@ﬁt?@érﬁoiﬁythm of

pressi on proertln [ egl ons I rst e_i solLat,ion_and _
16/8aha|§§?sp%fV9éPPoa§ HBﬁb&P%uBPrﬁsféﬁﬁ|5 5t 2t dog; fa¥ ot ad

Just&dpressi on pronoting regions of Physcomtrella patens.
In the second exanpl e expres sion pronoting regions
for the actin gene famly froma variety of different

Protopiset Iselpkdonded. The third and fourth exanple
deals with ubiquitin expression pronoting regions and

th RBCS expression ono re
lefEfSHanraﬁacgﬁ SFstEF ﬁﬁ?gégﬁPngglgrpat NP%%S (Grimsley
et amulﬂl7@en€shaadethemraéxpﬂé@éhoﬁoph@WDﬁtn@lreéﬁ@ﬂs zeidler
et agweﬁpbgm/h ner daH h%sﬂﬂt2@U§Ub@bhﬁe@%%b2001 have been de-~

atory/pronoter sequences from P sconltrel
Scrlbageﬁ§r(ﬁ YSFﬁmétF@ﬁéﬁ SPEFTSodERG & u@ﬁ&&ép6ﬁsented
herebnt UBUhbAi o FalogUes oMeridattdohabed thy paleyrenady cleaioribed
thrgacwtionS%PCR) . Therefor an alignnment of all nine

methods| ¥eRe 569 u bulin genonic sequences from

Arabi dopsis thaliana (Attub 1- 9) were used to design
Mosspft'lggh% Wafshbﬂlt&ll%lt)éopwwvg@y%oqlnnmIf@ giconsi( &fth re-

10R for this and subse uent rL@ers 4 davs

duceadRBH) CofHOM T e R On BT bubl 1% 4 92V
afteEsaldahae@mamuBhyam@mmeﬁéquqmn&mmxmbneﬂmsé&eahnKnOp medium
w1thW% %ﬁcgde%l%b 'é%HEE%E"A%Eéﬁ“%lﬂﬁ%aé16%<ﬁhe moss

was ‘use Qéﬂ? gene-specific prlner (F7
protopsmesanmiei et mvéceam?diba déding M THiNgH-tBeqddiicy 30 min,

4% D%Q@lé%' 20N safyral, | ]ﬁl@é@ﬂlo%@ﬂ_rpg%dﬂ@r@ dg@rseraa;tcm:ﬂ wid h:fhe sus-
he rlne nenti oned an at.a to .3 gro

pens&loélne?r\ih %SFeith &P YW Qmﬁ %@h "t enogLesyﬁf 876-5.8)

centhdtfioeea grtodE0 myumlfgr b mmn andﬂanﬁnmﬁ%ﬁedhhytnﬁssage

thro%p%h%{%n%§§1ﬂﬂtéyf%éf“(ﬁyfiﬁ§-Hy55Mif}i ﬁé1Corporatlon,

Ogues "wer & naned and Ppt ub
USA) regmgcﬁm@QQpSMQHH[ﬁgﬂﬁﬁ%ﬁlqﬂ'ﬂ@é qqma %nﬁﬂ,ﬁfncentra—

tiordl, OJW%CSE arﬂﬁib%tl:e%l-r 1?%1%%@@:1?\@ Iras[blamc( T’Eg’ftatzﬁé%ch @é}aﬂ]cy (best
new entri i_n NCB W nni 0
yielgs: & édeO WASTS dresd |a°f§fvﬁ$£§% |k} W%

incubation). The suspension was passed through sieves (Wilson,
CLF, Germany) with pore sizes of 100 micrometer and 50 micromet-



patens ESTs with high simlarity to b-tubulin lead to
three additional new upstream and three downstream
w@e@apsisof ESTs, being identical wthin a groupChuEP2004/008580
neither identical to any ot her_group nor to Pptub 1- 3
. PCRwith prinmers derived from predicted noncodi ng
er. 'Il}ﬁ:ﬁtg r@g’ld;;ﬂ%td&ﬂ{ﬂiﬁgjémslr(S@&ﬂlﬂl@%eﬂﬁﬁlﬁmhtubes

e LS 0% PRSP ! JBs( Lt ard) Qe e (ecel-

eratlgrmuﬁs 30 sl parddwular 30008t ke Pt 4KerF’!bth»b Germany) .

oth e%?tra ty &’&f GeNQRA & @ d( pﬂ\bw CcaCl
Prot d? 1?fosticat es ef éﬁ% e cr}%:rll wer e _cl one% %n a-te X
2 HOge §8n@MdNaFévsﬁné ﬂwegﬁ&ﬁﬁé@roﬂ b B&HLi nPEy 660-680
mosm i Nl Ogues ﬂlth&w&xprMérﬁ@ié:a ep@teens 198 B) X. TRptsbsden®ion was

In contrast_t p and
L I B
slow ammlaﬁaraa;r Mxelstm@epftoﬁt&e&mr@, FEGE IR il y 1?¥@1h¢plasts
were gd Y SRS ARDS @ . S@@rf@éuﬂ’@iﬁgfﬁf@toplasts a
enes on y

ased on the gal ned sequence %
smal} rRehgee POk HiproAteRS LPERJ Sa PR FORTRY T Br HBPREs
Rosen@h Kl +dHQuifdanki ng genom ¢ regions. Pptub 1 As al ready
mentioned in a first step, Taq (MBI Fernentas, St.
Leon -Rot, Germany) PCR fragnments fromtwo i ndependent
TranPst cfrangBexmitien| a pat ens genom ¢ DNA usi ng
prinmers 8F and 10R were cloned. One clone (2- 1) and

wo cl ones ectivel fromeach P .
lef%&ﬁ%¢s@ﬁ%@%€ sp%?¥|é%??sgﬂgm?ﬁ+ﬂ%d¥%ﬂ?a? €he® 5P 1991
ReuttdenihdakesThel 2965 eSpbadfag 20eLs have nbeed ®psabilted for
Physgg[hftl%fié %Q@é%sseﬂgfnﬁﬁe'ﬂggﬁnﬁfséé’é‘nﬂ\@& Hé?glﬁo a modlflc—

primersin order to orm a genoni c_wal
atlom/%ﬁmbh@aﬁb@moﬁé EhePB¥GBlQUSh§|ﬁ@sgﬁlbﬁﬁﬁpﬁﬁﬁ?6§cﬂaﬁnused

religated EcCoOR | and Hind Il genom c digests (primners

econfir on, of prod done.
For BE%%‘SAE&BJ(%% I gaa%asiég w8k %. yﬁctzﬁka%‘géd gﬁe%g%ﬁ an the dark
for B@shiouPER. p&Soldaeqse(lE#y,apdotpmlaastwemrgeqadh@@a’ced by
centf?ﬁmﬁglszﬂ aghﬁTHEBQ hbl m¢hone |5|51 7 ngelﬂetsahﬂbﬁogﬁ 3; slow

an 1 nternal H nd site, gn S %x gue to st _
downaéFl§rt¥u%?lﬁﬂﬁeeﬁz§n§'oﬁep 54  oREOFORLFRhToNEGS Tesuspen
ded bﬁeakagedltlﬁmwermmsequemcesz UpStr OadroMEEhe Of. 4BstM mannitol;
Eco we I ndent ;P
e SEER Shp Sk ThELOIL! R0ebyal Gclhgengogent FReosn) wor
Gen @eteti 3A6, aAl Ha241 | ohap EPNACpBTataen an&t PvE ERBIproto-

plasE§/ﬁ@m §§O 1§‘icrtb§QEeIR@|§f t@ég@lﬂkﬁ:otlggﬁe pueguakivaswere

cl on ntio ones_ he ener.a
dlSp?EESEfFPﬁPs@q88W0598§F; PROFSLA gel%@ﬁgbpgéps reag%gFr DNA
soluthenst(anicondopuandied500Abpnddvist@sagerof Hhkden, Germany,

Hlldgégpeggfﬁgngﬁg € 19%6%%@%%@t%rA%P%Hﬁgﬁde@e§f916hﬁ%d of 60 mi-

ormati on o
CrogPRYyS ¥aHi ﬁdéeﬁaasét éhsady @§8dmﬂ6ra’é§|t§ﬁ REGeselnggen (40%
pEG ¢0b0G PrinMEr mbhA)Y tepst neamwotat(e, prregdicted feedi Agitoclaving)

trel,
was eBfeAer S0F7SUTBRI ARG L5 CBUGRRE ELanEhg Gud i mixed and
thenséqaebatag dbrtﬁem@@Rapr@Euwutpr@@bealphaﬂ jgentle mixing.
%gg?éggégw g\zgsald lhtﬁ%%elfﬁ% sﬁ%ll'ysﬁ?d aaatl'rh% ESTS, 3 and 4

bel ong to one I ocus, named ty %
ml Oﬁn@MoWe§é§mt|3ﬁ§ TIPS e i & &nﬁﬁléﬁﬁﬁgrﬁﬁg Sf for 10

mlnu‘ﬁﬂe‘éh age Ig(gn‘gc (Seeeerees.iohhicF prelsilmwnalbynsaguenceultifuge 3

SRR 00 nt B D e PR 08 SR e, 1B 400 £ B tgens M
medlamgemuﬁmavwahbnl@ﬁotamn&dknmmgbman¢©pd@@¢@n@a@fp@gﬁ@@med in
48 w%%& %&%Qlegn (cefGR 3| @gfegn%'} i8ld-9Rked FPag dennBdr!, Ger-

€ nomc PCR pr oduct s wer e
reconfirned by nested PCR



(primers 38, 35) . Two clones generated by nested PCR
products (C#2Pag and D#2Nde) were sequenced
w@eovpletset y. The Nde | clone D#2 did not har boRCT/EP2004/008580
internal Nde | site, nost-likely due to star activity
of the enzynme or ligation of a random ds breakage.
many)However, sequence data were confirned by C#2Pag and a
third I PCR clone (95#8BantHl; prinmer 149 and 71) . In
addition two i nde pendent PCRs on genom c DNA (priners
Transd@ht LmanéﬁmxmamaonEeme¢menm@yba§ed|gnndlmaﬁlg t (4.6 mi-
1) AdTer, o nek ¥ adiittand 48h, re-
cromocf%r”f{‘rﬂ )The ZZ(E;JSCIT‘;()S(SSdL C%Sp%e%%a{}éd n .addi t j.onal 00
SpectdaIIti OGS T AN PR WA Ot (Hor e B gt 2
mlcrdléltﬂék%l)(w ﬂi@{jsh— Irltmﬁhﬁts. Thie n%saﬂmm Rets r@arnm‘gll)a)ced com-
re .clon an e y. seq t -
let%ﬂﬁ%}]eed g} hch a J’Et ne&fd 1o 5§ 1q'? cl[lﬁc!l The re

0 eS 0] generate and recon

moveds empiinoe dateludimg m@&tombﬂmﬂarpﬁfp“%qlr@amaeﬁ qwed at -20°
c. TH afdie i and A0 Ghhps pawnsitt eammftdAe st opcodon

were gal ned. Pptub 3 A s already nentioned in a first
step, Taq (MBI Fernmentas, St. Leon -Rot, Germany) PCR
Stabld agrais Sodaidnno | ndependent PCRs on Physconitrella
pat ens genom ¢ and cDNA using prinmers 9F and 10R mere
cloned. Clones fromeach PCR (#3- 3 genonic
DiffeRny) mrekocekticirted et armatiemn ¢ iqﬁfh%%lf%te*% oaJoe 1991;
Reutﬂ_l_e,ﬁ@rﬁﬂ&@lkesﬁfel@% J e@ﬂﬂf@ﬁd&fé(ﬂ@é@fé@&@@l'ﬁdﬁﬁ@é Ubeen de-
relimna ence infor was use
scriRRR G GRS SRR 116 KA THET S WL RN | T or $prT e s
hereiﬁ) 50&odnfxmakﬂomKn@mbimnmn@ngeﬁohm@ weekiowsby described

t § jons of Pptub 3, using an -PCR approach on
methé&%?géged ag | and Nco | genomic digests.

Reconfirmati on of PCR products was done by nested PCR
For J&Mﬂlé@(ﬁﬁmﬁ&o@@rotdﬁi\m@t@n@éxéA#ﬂlcN@lﬁ)a’a@d #4-1®agln the dark

for %@ﬁﬁ}%&ig%sencggbcomgng Ly ré&%ﬁ!ﬁg %% ﬁ%g op dlmented by

centmmfm@@Qiomagtg%%ef@rehoUylmh@to55ggnéﬁc¢e b%%ﬂu@f 3; slow
down (%@ 3 709]uli:ﬂf@t§|§“ 31 90RA ﬁ@l@@ﬁb? P@fb@épﬂé!@ts (peteefEsuspen-

doa Gac 1 AR it 1B Eoes ForHRh PothelEra: B JHgR manniol;

PH 5reﬁoaﬂBrm@smquene31ﬂatﬁlltare@taSchaQﬁerbptugétrééﬁeéﬁ Mol
Gen é?& staspcodon. @@9% %%Og 98%Q8M9§££§§H18£ {he 106cFr0t0~

codon’ were s al ready nentl
plastﬁ/@hse%@ mpﬁla@l:ateEsqf d’altlaSmEF@tagéﬂSFoSH%@?@ﬁla@nwere

dispesPesi {heodavwnsyr eesr angd @éﬁtf@ﬂﬂg@rtﬁBéS 609%ic289)jiter DNA

r r.to ener
oLuiof; {ERLPRGCRBEL b S olbe. b A irI P or i adiemanys
HildéMBl GEemaemt as10SL00 LebaroRbt o Gephimy} ﬁ@hpémOﬂbt of 60 mi-

crogzgré' &ngggHgacgngagi‘ngﬁl9925891%13991298rWPE@ kpvacted (409

use perform a WF t

PEG §8AGH 6- ﬂe&u@ﬁ@néFObpt9b14M ti8i( g e Pﬁcé g%ﬁ@gaeﬁ gglaving)

was hehkgat Eﬂel\ﬁasbeﬁgﬁﬁﬂcﬂab genediatdigebtis. gdnwolgl onesd and

# e tl n :

e $9EERE0-E00 A7 20E) . 140 el gperh g BB

The &BBpBheson waendeéuCEdnpé@breEEﬂ@éﬂﬁebg a@éﬂﬁﬁn}) 8md3 and 4

nl off bRl ﬁe%ﬁfner TﬁgpQSQB@EE1on|'|@HJ§UE:gnt§.e;'flI§€M) ak were for 10
ener a nment 1 oned cl anes hilg g gg 3 g %&% 3

mlnugééoﬁFlﬁﬁ1§edé€ﬁ€éeaﬁFéonlﬁftétaF 366"Bp Lrhtdf-19e

s-R,t Rengtant. C@H@rp@lfl@t &é@&&-@u@p&\ﬂ‘ﬂﬁdd gansahl tﬂWeneratlon medium.

stopcodon ai ne Ppt. u n y
Sele% Bﬁ%ae % Oﬁg?%b desagégecﬁﬁ glc%g&\;/\eet al. (1998)
used to deS|gn gene -specific downst ream and upstream

gnLIsRrimers (Pptub 5 : 298, 300 and Pptub 6: 296, 336) in
order to generate
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from Physcomitrella patens were used, but only three did show
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gametophore. So, for this four genes only, based on the gained
sequence data, an inverse PCR approach (I-PCR) was performed in

order to walk into flanking genomic regions.

Pptub 1

As already mentioned in a first step, Tag (MBI Fermentas, St.
Leon-Rot, Germany) PCR fragments from two independent PCRs on
Physcomitrella patens genomic DNA using primers 8F and 10R were
cloned. One clone (2-1) and two clones (8-1, 8-2), respectively,
from each PCR were sequenced partially and turned out to be
identical. The corresponding locus was named Pptub 1.

This preliminary sequence information was used to design primers
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as +Funaria actin genes are anpllfled by PCR on genomi ¢
DNA from Funaria hygronetrica by using the prlners 908
and 909 for i on of Fha 983 and 984 f
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ing. So far for Mactl 2229 bp, for Mact4 3987 bp and
forMpactl5 2174 bp of genom c sequences were isol ated
wapassegoenced. The | engths of the codi ng cDNAPCT/EP2004/008580
sequences isolated are 997 ft,_962 nt and 995 nt for
Mpact!l, Moact4 and Moactl5 re spectively. (Fig. 18 C
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cleo i de and o r the dlffer
b) 5% B AT e Shsihi e e Efp ghvpical
distaspedat Iplatit tTMZprpmmmtém/e{seérmlmnbr@glléE ~ a weak 8

bp TG Mean = ddLsely £eé%§§é’rx}f@<§ss1§£§9éﬁsofhyo -25 bp can be
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foundhgige FPHE be Wery hiFe TR H%%m%%%&%%? tht unre-
late lghtgenesmsthems hpapl D%gA@STgeAyy@en628®389Aan¢69@33 Ry (see

ent i and,on t c:dlvltern
plany oﬁg%) %5%1%1: hgp‘g‘gbﬁ/? Th tgoﬁt raigt t(g ?ha?]é{%e with
caplhﬁi‘rse m@mm@ evroplafieometd i vepo@REUNAr chanti a
c) p&ﬂ%@%&%é%%@@é Dofd- S PESH €S dSe s €bF eRdEflosne (9-

| ower honol ogi es of the genes on the nucl eotide
163%) |y dihehe® HoWdF ogi es between Physcomitrel I a and

d) MH<IENUER aef | Poiganes hss i hevewsae Of T ondyt @bt 2096 74%

whlcl'ﬁndlrgg : e/wgfgrg— bt%)\é\ﬁgurgugaéyf %Q%Q@}Chgn babﬁ)s]e %{L}rectly

S are
behind etk mazat-:n@ioi@t/eof t Hee h@n@rb@%s BPst h@owaﬁ*éﬁaﬁm. a BEST.

e) @%Sﬂdb ENESTIEEYs bet neery 950 Dy R0 snele 06 1a ¥o6RAPAE @dbh Oup-
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streqy Fnat? aloF nf Ton0- BRbhT stfitture (Fig. 18 AB/C) A s
f) ihdimated bedoded thiest néaonof exop. sposttiuoe of20héoPhyvery
C g 0 taha e a
»/T- Rl LEG1os A5Lb T ﬁﬁgﬁuﬁ L B0 AL o r rhtaray, 200 o
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for %tPé(@a@lJJﬁth@a@fo%dV'ﬁllé@ﬂ%k Pathgch@at I:éatmagaL ed éMARs,
re ic st_all o e _jnvestigate i gher
(Lie %‘?n%t a%?rnsng Py “Bpatt P cBhf'ﬁl ﬂgn% Si'nt er nal
|ntrons within the ORF reflecting the situation for
e k dga b -
runcE{ARL Pon d4a Tt by SR RLE < BhaR: AEDES ILATLE! BRCEBATR pro
are al so conserved conpared to hi gher pl ant actin

genes. On the contrary Ppact3, Ppact5 and Ppact7
contain only one internal intron within the ORF.



The sane genom c structure can be found in the
i sol ated Funaria actin genes with one extended 'intron
wowdokiosohe 5 ' UTR  Fhact| has the sanme conserREDEP2004/008580

intron -exon structure as_Ppactl whereas Fhact4.4 and

Fhact5 contain only one intérnal intron within the ORF
moterifauence. The isol ated sequence of Fhact5b is to short

to say sonething clear about the intron -exon

structure but at least it does not contain the

Deflrilrﬂlefrnaif It 10021 Wi@&riﬂﬁi@iﬁs FivPpegtd mdimum of
tia . the genomc str,Ll uée the . sol at ed

promQls f e b g (P R quﬁrmsl?%%?fe ant P

tathdﬂCﬁngengammai@qlldfmeﬁt hef Rptdy Joftcdl 4 fer enttoansihent
eS| t i

oo B ) Nk QSR e el e DB Lo

; ated actin genes
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are rmret three, aciln. r € | [ nt i

ot SRR RTCLET I, HErECTh FhyCkort Er e S dn (L the

reponﬁlmrarg@e -HdWe\ﬂe&pOltfh@r i RO er@mme(mcmmam hu-

man x?@seé@latﬁ dfadhee SR é‘fodz@htf‘&@@f’elﬁ Pﬂ@@ﬂldm@@ﬁ Gorr
hactl with a.'jntron mnthlnthe UTR and t

1999) cdfﬁs?erwepfo%cmrbm Bre tRRdEE V4R et il Ow%ﬁeallp%mlde
The ahourpact | rIEVBEEF TNt fih Nsh¢ heupansetaed CRFthateosal culture

was OJ&[I&O& d%nérﬁ op2y BUt i 4 ngfe&géd h@mg &fgﬁsgnvgﬁ_ the

ron te at posit
promqﬁe:ato:pd@rqm@#ﬁr ﬂ@a@z@em*éuhr@l e sYRCPhyskahieseVeaeoFelated

to vdDie$ WL £ 2 d@psuse agss npéomot &t r om(:m espest iuet ywas

ég {& for, a. | ack ' ntéon ganeBS|tugl%§erent
Lrang iORmeH P B NEYRt A fﬂr%b‘éblr‘? |“a‘&k‘f‘ﬁ% HREFDN
transiMMmatnpmkﬁxpdramsntdoe%amp¢e$awem¢h@akaMr@ﬁteorZQhend 48
hours nt.{ ML T T hes GRFg g WhiGh éémﬁiéé %@quééa%mbe in ap-

ed nNDSS actln genes so far. Putative honol o f
ProP?&%%ea%%1%tﬁ%%%sl%d%%oﬁﬁﬁs%heA$n?Y%%Vl%&oﬂst?ﬁcF% ts is
give®fi heigifd ezent isolated actin genes from

Physcomtrella and Funaria m ght propose con cl usions

about honol ogous genes between the two species one can
The mr%WMdér@m%lﬁgoﬁ@@h@nge‘hﬁn?ﬁt‘él@rbcg@lré apgrdisclosed
as s& aplhgfpactioapd Fhactl share the same conserved

intron -exon structure but it is not clear, as

i ndi cated before, whether there are nore genes present
Clonimg t & . amgphifitedf phohbtelafitagméntd of ghpthlve ahd 4 into
RT1 genom c structures. To give a statenent on
P ionn ogous genes al so expression data woul d be

required to propose functional honolo gies. Also from
Pptulbhﬁ seﬂwn@ﬂmlwmwr téecpEpteins or the coding

assunpi b SHBtA o7 Reehond 1 omol ogous. genes

betmeéh<iheqspmare&4%&h¢hey3@$@atbo simlar in
generq{‘4B§5riﬁb§h@zg@§810f3g@a§@pn1treIIa and Funari a

it was interesting to find also very hi gh sequence

horo! ofies(RF MR 2 HeXPoh coM ¥Rt sequences regarding

to the UTR sequences, intron sequences and pronoter

e e Therefo onpl ogi es were found

Pptu%e? 2%(2p9%¥%m%ﬁd§§% ??5%%t bet ween Ppact 3 and

Fhact5. In both cases the intron sequences showed
potulkNyisuad_ fRosesyati onsh the case of Ppactl and
P “Fhact | tﬂ Qﬁr ogles merecas follows: ' in tron: 58

% intronl: 4 % intron2: 52 %and intron3: 55 %. In
Pptubhe: casen ot Ppast 33apxh&hacs b4 &dve) honol ogi es are for

the ' | on. 51 shows 48 % i dentity.
For boé{ﬁ %%m%fs%ggggog ?2%%%9 ' pronoter
sequences show hi gh honol ogies. Fig. 19 A shows a

schemati c conparison of the isol -ated pronoter
regi ons of Ppactl and Fhactl. The transcription



start is said to be at position the first nt of the
"pro noter region is said to be - 1 . The isolated 267
wbpoosi148pT onot er regi on of Fhactl show an overPEI/EP2004/008580
honol ogy to the first 267 bpf- the Ppactl 'pronoter
region of 58 % . Wthin this sequence there are bl ocks
of different honnlogies observabl e. The se quence
f.51.%.

sho a honol o Th
The e e 6 g e iy 8a e RRntr ey MR OWELAT A EER Bru nat-
ive p@éymeoase1©MBénEermantae,hShnlbggnfgoa;n@ermagygbon genomic
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lg I ntron an ronoter se quences It
sequeRg8ophbFRet B BubtRREsECEAB é%ﬁ%s as ?H%rhbﬁnP%ﬁtougorward
prim@esesonbaiheng XKMOINDEEES. P@Rtpeaduﬁtgreétenguaspﬁet and

t he, ob f the drap, of, expressi,on_qbserv .
LigatSg, MRe8PREON AL R0r D ok DBaf ! PRE OoF AT R ndnLEphEed into
Hlnczrugpengﬁ PRTheldewnareepdrbpvelvexpressibadappenes were

verlﬁfeéebye§8qﬁ8§ci§§7 @DQnéh@ 2 gﬁggggﬂébﬁﬁ 00n§LiU?B?111), 2-

E ar gue ta

2 (SF0ET onzbdt dEeARIIBa  Ehg 227" LECRETLSTRD) codoRnbEabE) s 3-3

(Ecolh@IpHonoL ey, r 2gh oxhol/Ppat) | wand fbaethted biyghhyernal de-

leti8893§fvf §§r18§5 ggnt ngge FQH§H§ veﬁgogﬁlﬁgkgn el—aluted
ruc 06s ot con arn—a h consérve

and §@é@@ﬁ§@dbu¥ntﬁése28¥n§éﬁeﬁtéﬁn@oﬁvgfhﬂeﬂsddéé npghiy, lig-

atloﬁoﬁégrﬁ@gféﬁﬁé@n§fﬂé£hfﬂllﬂﬁgpiﬂnﬁfeféc@ésgaagt3t@ﬁﬂln1 with

Klen?%gfaﬁgm?a? PeR GeREShIS8) acba HPE™nAGh: | SRGERAYY - Follow-

ing ﬂhereﬁppélevenmanuelre gi ons of honol ogi es are found
between the two 'pronoter regions (Fig. 19 B). In this
case the pronoter regions of Ppact3 from- 1 to -2270

Pptulnd of Fhact5 from- 64 to -2325 show some interesting

Six hofBkogytf pabubesr Ihﬁgdhéf@éeecelbﬁeﬁh@nES pRsi tiraAsforma-

tlonn¥%c£oge gH?OR 25h ? P£hand£5§er%% ?QLBFhaCtéh 8ata of

ernn
all denetnihned byeagaVysuhg E$qsrerén1détaﬁﬁge— Fhe (TSS) until
+226squ§mgeA@§ Ppact 3 between -2270 and -1876 shows only
@6Iom1honnlogy to the sane sequence area of
Fhact5 | ocat ed between -2325 and -1948. Then an
1-0 expandeﬂB@%glbpn 0f 5 3D b a‘l(hf)egttorh sof abpptowty Nh) showi ng

_1 avery_ h no % t of
-1 Ppact 3 and 1 kﬁgylgﬁ%§$5 %r%nnter X]{)1%\/\/ o%% " 53 %
1-2 homp | 0g$L® Thie sé‘ifh% %f PREB PlocRREH bl vveen - 641
1-3 and -46325h08p aga] ceagRiryadf wptadp 76) % to the
1-4 region_ be en -Wﬂg 3? 28 of , Fh%ﬁ%§§§rg? %0||OMAng
about 180 1%ho Y T owerIH % . The
1-5 | ast 288 Bb lop PpaEt Iprohoteyiseqeigetuheh) are again
nmore honolog with 73 %to the next 280 bp of Fhact5.
These regions of different degrees of honol ogies
Promgbefeshathentwo—RonBRBgBasI§enB8dnfghthenaheat estheromoter
fragméﬁﬁe@ielﬁﬁ hegnlakpyesambnlyatebenEHéSrmtéblaréhgpp 150%

L pr ter Lon, A St f P act and
Compiﬁgg OaV%o %er%ePﬁﬁa grgs ﬁoﬁﬁ ngsysP %? the which was
set doffepPént NPpactBatvegbsteksani of thasnintnglapeomoter fragment
1-2 an§85§Stb@9 'ﬂ/@hk§cﬁ095855n(Etgrt%7Xov€?r§Oa A/T for nearly
S|gn| Icant”in crease of "the vegf expression |evel of
2210, -995, -821 de letion constructs conpared to
the -523 deletion construct was observed. The three
uge etion construct which contain at |east parts of the
expanded honol og regi on between -1876 and -779 found
FlveudlP@aceetadeﬁhaersleegthedwbeeebéoabdutnthatheftrhesforma—
tlon3§e§t8&oﬂﬁ&§blg@§r§ﬁSfEBﬁt 3¢3¢fel ebhgprepnstruct
howed a 2 fold i ncrease of expression conpared to the
35S pronoter or the longer deletion constructs. This
m ght argue for the presence of



a negative regulator within this region of 82 %

honol ogy between Ppact3 and Fhact5. In the case of
wovegoshatsdT a, no conparabl e sequence honol ogi eSPCDEPIHOHENS580

found between the differentpgctin genes from Phy

scomtrella and Funaria. For the Fhact5 gene a

gene. CPAS! aafeg egnhanyiﬁags&%&’@@ aket b@vén'dﬁmt E‘ggsm:eid lé?d (5" UTR
region fus E was made and used for

= +1 f?gﬁéiéﬂgl r§&2?0r§é?¥%ﬁﬁgé eri ments on Physcomitrella
proto plasts. The anmount of protein detected in this

_n Ccase was-Emn.ihe nge  Shightbythhober (up to

2-0 2 folg§§7gsbéﬁthf?%§}%gﬁ% §%%§bronnter§ The EhactS

2-1 gene pré2enbr t heO%hikhest FRFHPBGYLt BPERR PbAct 3 gene,

o-2 and intepeskpnglyabosh ®f +&gienoodt Bpsushphed a

simlar tivity,Ln Physcomtrella.p | gsts during
2-3 the tFaaggeiﬁP a %gzsk?pz.g&%?%b?ré ??arﬁé{égfr%i g§l i nes .
2-4 The casséVtbp coOh8ilbpny Ppagitn PpaBpEulingd) Ppact7 5
MEPRs driving the expression of the VEG-F cDNA were
i ntroduced in the genone of Physcomtrell l.ant.s. For
Promoggeh fERIMEEEVEPRs LRPe PlorEh 18E5h AP t%&?]&ﬁﬁ%d"’tmparrﬂ“éo’cer
fragmé@re oieaove hadhargpiresisednf eatidie &@her esdieon aofe comparable

hVEGF. For .th h RRs t 8ssed and
o Vel B R OIS Vo PhVECH PAES ot ct el i T he Super

natant s of the cultures where the plants were grow ng
pptub(%t andard Knop nedium , indicating that the MEPRs

' pronote protein expres sion under, non - ..nducin ;
DA EECgR ESHS (e TR S SRR (Y Wt G ey arg Tofomation
vectdmtEgratied i nrotthemtpart shef ndpegenomenerhdlolata off four
prot.ejn that. coul. ,EHE%S ed 4 dhose J4 negssdypangsdil +112,
consHNSH nag’{?E%{:L r;Tng1 % S r;jrvve(l ght until SSﬁESVEG:/rTg
+113=n@g&)dry wei ght, depend ing on the construct and the
stable Iine. One transgenic noss strain containing

VEGF c under rol of Ppact t.9 perform
3-0 pior eaTgﬁﬁr4 & t dﬁgg% %ﬁ’egang%ﬁtloglf \gﬁsos?gﬁtglg)r i33ed
3-2 reconbi &% BYEGHSTY bbe SSupegigramt FPthitordact or
3-3 cultures easuredghy pELESA MRS A0-F0RgET/37y noss dry
wei ght. :_ C oni n% and anal &SI s of Ph s&smtrel I a
3-4 patens and Mihari®Q Wpgromdthi o4 @@tﬂ}%ﬁ i’n genes and

their expression pro noting regions . Taking advant age

f th resence of e T Ss59F £ £
Promqq:e%lbon%‘%)%%erf%_ %o?y% ﬁ?é}?ﬁ ﬁ%ﬁgé%%gg%%ﬁy%con?ﬁel Paome ero
fragrepeci§icing i yosh ereresighar toS | sbratertpe are app. 300%

compHAd 8SPORLH bs IR0 £ S WUENCESe 0358 heromSter, which was
abundant |y present EST of the ubiquitin gene

set 4ynb)Ghous sequence in the databases, named Ppubq] .
2146bp of 'region of Ppubqgl could be identified by
Ppt inR . 129bp tran scribed ' l|eader is present before
ulfhe ORF starts, determned by 'race . The 're ioQ of
Two Ppibetents RRPNPEeBILBYIFHIR %%r@e%ﬂ?%dothrBﬁ? ransforma-
tion RRYSEOR prel b eppat ASFHShhgot hehprrepostEr 7gand. 60Re data
Vectors carrying . different parts of pronoter and 5
are g%ﬁ‘?@r%ﬁi@hg FfvPhg expression of the hVEGE cDNA, were
(5" UDRstrogsed(+d amailyse0Bheuatilvi-)Sof +tEAE=t REG)
pronoter during transient trans formati on of
Physcomtrella protoplasts. The results indjcated a
4-0 simil ar4bethwit y(6%4 mi% prshiterot oPRHEP Pphct
4-1 pronmoter {oppevemdd ghery” .rddteog onst ppictls 4 pst ed,
1. 6Kb and 1.3Kb pronoter fragnents, reached expression
| evel s around 4 tines and al nost 7 tines higher than
prombber CAMgRE6E Thelubiyest erRpgeneibnomrEasathnat FEgbgLe app.

o i ifie e g ®iPh thac8sBCBreRoter, which
2500‘(:‘%%%?'92@%10%%' gﬁ?l%«e\%i ?ﬁfl%g]rclgrrer JLderi ved fr ggrt hg ©
Ppubqgl codi ng sequence. The isol ated UTR sequence and



partial codi ng sequence was used to design priners for

i PCR on genom c ligations of Funaria hygronetr ca.
wQaboos/owmsy7 5 upst ream sequence of the 5 UTR wasPCT/EP2004/008580

identified. The "region is agplified by PCR on genomic

DNA from Funaria hygrometrica using the primers 943

was s%ﬁdt%4iﬂO§XA¥EH%‘%Haﬂ3%§§ﬂﬂbéH“BEUEHﬂ%”ﬁﬁﬂﬁmal promoter

scomtrella patens RBCS expression pronoting ___
fragmeadi dis0) A & PRt-atisry deiiditdattes SEAN t-3Hes aktih B/T for
1750 toghul i n and ubiquitin genes the ribulose - , -
bi sphospat e carboxyl ase/ oxygenase snal |l subunit
(rbcS) genes were taken into consideration. The differ
In sugmianybES ageviemn amr endode o vl mic| Retrulgehone. 4 THenomic
upstxre%?ns rQOACH ALK ABTHENS, Ao A QeNe MAMNYT JhensbES fragments

genes are expressed ba sically in all green parts of
showind, @ SR P F BEARCYET 2fere T e 1% %efglerh%df%%? |gave
yieldss off uphtey esttinegethe @b Promdankiagt Bxpressi on
pronoting regions of different rbcS genes fromdif
ferent nosses. A s a first step Physcomtrella EST
Pptuldatoaisdsns e raumel y setke 1alaws JomrRnehatishngbesS
genes from Physcomitrella patens are organised in a
ene famly, consisting of 12 genes. The nost
Pthkgb&ﬁﬁgﬁFFVypresent ESTs of the rbcS genes, nanmed Pprbc
-1533 W21 wadls tddkenh sisawt casdbrddate to find it's 5 ' and 3
_ ' ressi Dbroymy | sequences. Starting with the
153ztéﬁé§g'u§%%g d,’;\ta,"g@)9 and 3 ' flanking regions of
-1533 HiESEy wezrient394)ed by | PCR and the cloned 'and 3

-1211'Pvmi- ansy V\@ﬁrﬁ@ﬂtgmﬁdbhme ' regi on i's anpli fied by
genoyi ¢ rom Physcom trell a patens using

-642 tﬁgm%yﬁﬁggsﬁ%ﬁﬁggﬁ%mggé. The 'region is anplified by

-474 PCRGKIIng t terpreme’ 49004 and 901. In the encl osed

-309 ngﬂgﬁqﬁ_éjféf{mbrtjg%f(ﬂ | owi ng sequences are given
(Seer_ 1 .No/nane of sequence/ 5 "' or, 3 "' re%ion

~297  SIEE Vie 3 o RFEIPF ot 29 h Bhedith P eyt bRg TATAPRPREI ~804 un-

til “2%5)Pptubl 3 ' 3 Pptub2 5 ' 4 Pptub2 3 'Pptub3 5
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1 until 1539 (1 = directly behind stop codon)
332 end of longest EST (3 UTR)

1539 start of primer 90

Pptub2 upstream

-1197 until -1 (+1 = start codon)

(
-1197 VEGF 2-0 (primer 291)
-798 VEGF 2-1 (BglITI)
-547 VEGF 2-2 (Sall)

-450 until -489 = poly A stretch
-367 VEGEF 2-3 (EcoRI/Sall)

-189 VEGF 2-4 (XhoI/SalI)

-122 TSS (start of 57UTR)

Pptub2 downstream
1 until 1012 (1 = directly behind stop codon)
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1141 ATATCT CGAGBMTEGATTTCCATTMCGAGMTATGAC 292
GACCCGTGGGACTTAGTTGTCTTCACTTC 944
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Transformation of protoplasts was performed using the same num-
per of molecules for each construct to be tested and in parallel
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Ppactl is essential for efficient gene expression from the

Ppactl promoter. Same results were obtained when the 57UTR in-

cluding the leader intron was fused downstream the 35S promoter.

This construct yielded the same amount of secreted protein as
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constraaggt £ig. &t cgaagct tccgagcggg gctccggaac tgtcacttca

gtcgactttg 660 aaat gtgaag cgactttgct cacttgtgac

acagcaattc_aactccacaa tataaaaaaa, 720 tc aaaca.
Analﬁﬁééa@ﬁaﬁﬁlﬁﬁéaﬁaﬁﬁpétFHEFFtSgtghﬁtgﬁgpgggg 539988a§§aP?a0t3
reveZB80gagasagehtetrasagagt feaaaekgt ggsa igagasagatsicribed, this

t cgaa at.tcaaatc 8 a a¢tCytd oth ti
Promp g Lo BRReE L gagtt s c ST E gt SAFai gyt gog other actin
genegt gaghbteasaaelthacl docreletdanaiecahiga§elth ot gagWwas
S et e o0 Tt geniagq  Franscriped
regi§§§a§§§§gﬁe§$@9ﬁtéggﬁigﬁht6%%%%@'gfégegﬁfcégéﬁggﬁafﬁgébp’
—182%98Qngct—eg@@ggau@tpgﬁcsatr@qg/ thec alcttgivi tye cegtiggt @romoter was

tCcg tt cccgcgacac 4 t q9paci Aag £ -~
apprﬁﬁ&ggﬁggﬁttggtgﬁ'E&&? ggebé%%@géﬁgiggggg 118% 2i0s 4 "

<211> 1012 <212> DNA <213> Physcom trella patens <400>

4 atgcgacccg aaggat gagt acacgcgttt tggttttacg

ttactgactt ttagctcctc 60 cattcacact gcaggccctg

gtttactgtt gaaagcacgg ttataccctc cgtaaactga 120



acattctgtt tcagcgcgtc gtgtcttagt tgtcctttgg ttcacttttt
agtttggaag 180 caagtcgttg tatagatgat acttagcaca
WO 200801480Tt gtcgatttgt tttaagttca 240 gcatt ccgRCI/EP2004/008580
. gcctgaattt cagtaaatac cttgtggaac ttcgatgcaa tataagttgg
300 cttcagtatc cagtcttgcc ttactccttc attgcaatct

talnl Eggccqgt gty %@%&ﬁ&%&f%& i d£aGAAtS- the con-

tcagc ttg ttgaac a cctttc tcctactgag 420

struqta%t g?gmj?tétlgug&tfcltqm the ccayand gshqrgfaqrgﬂ%ﬁg@q%t%mfb% the
transtc@&%&fi‘?ﬁi G434 ,aGLEARIRAG W tHgakyat matpghast tof recombin-

nt R o a O LRI A et 1 A daet JUckaage up-

stread0Ghyc ati2¥pa e scxiaaadgiigoa dmm tteggueltatpadgihggasmscription of

this I@hkoaaace, Jthpotgeaa 660 %ﬁﬁiéﬁﬁ&%&%@t%é (Fig. 15).
tgtcatggaa actttttttt aacttictgt tgtccaatca 7

tcgtgctgaa acatttagaa atgtggcaga cagttgcatt tgatgtatca
In thRECIGHEIIGY P‘@%ﬂsa,gtmﬁuétgi tcgﬁazgafomgtgﬂageé ages 72bp,

catg ct tt tget ta tatttatatc _
~758R1y ’cct? CE t%gptg%rc’aaﬁ —%;%?D ?ar FHEIHT o doE Gt Tt gt tran
scrifgOidore atttaydt apff Yuaadayytwest tggerm&‘@e@t glétget ceggults obtained
from HHd GROOH; Aactaalald Bo8 cotd adlfati {AIEERE (Y& ivity of the

ccaccagt gt ggcttgt dga, at 1012 <210> 5<211>
promofy Lesife HNG D %@gmgz%ﬁ%t%n Hakhs ﬁﬂa@ the

starttcgt gggacdcAiggiigt cttl cackigat1@) ggaaat ctgt ttgagcctct
ttccattcca 60 atcttctcga caaaataggt tttttcagtg
actcataact tattgtgctt tgcaaaattc 120 ccactaatcc
e falalvwgireg glegieftigen coeneyayet s tier dane g%tltrgitrmwgﬁ@%greglon
of P o 1 Gl aaan P4 &Sa0acnl 0199 agcnﬂ goPRaag0t-659bp,

ttccca CC ta o t tca aac gg%
—484 ’at Ct%é&)% gé?:? Jd'g%cg cate that

the mgimatcmpmmcagimmetmmtfmﬁozaomd agiRtpmapycessegtial
for @%&ﬁf%&%%}ﬁc&fg{ﬂ@%%&éfiggrﬂﬁ 9Ch@ClAansient ex-

caat gcact cgt agacaga tccaaaagtc ccacatt
peringhie ARXMIS aabfjhdt £tk- caact gacca accaagagca ggt gct at ga
480 gtggaacttg ttattttcca aat gagcgtc gact acat at

tn oREEPSRCTR£A095 2100 240 ORGRLELEL SUGRBNERL, che i

scomi’@a@b@@gtnacq@mt coblyenaeyt Preetayat tre meeat Fgeenia hy-

grom&t A 1O 68D 1090t BesgaaLReh el d %&%ﬁ@l@z@a were used to
ccagccgt ag g&%gt aaaa tttgaatcca /72 {ttaaat

1501 {t% RHTTES AW of Je@%feergb%g%wewnw%gﬁ*? 11 ISRt gghRgthts
end, 780 @gaachdt t @i ffeaact gdegx:@eg$ cgf cdguaad tdghat twere designed

o pAEARAFSeR ALseenongn, Attt eldtlel giomn tsolaced

fromc’%%t@t@a@@%%%cggct aaagt gactt acagggagga atattactga
gagcaagagt 960 tttaccacgt tgtaggatct ggagaaatcc

aac cta ccl ca acgagtgtga 1020 ttcaacgce
2.4. OISAEIREE. ChrTHhrOran: RgPrR CPaPER of EThoERS CUbLEGARRE moss
speci@QOPh1$@m@iggglhaIpgtenst Fouat s gaygtogyabtitgaand

tgga 1140 atttacttgt ctgcctgaga

Marc§é§€%§§§$%w$ g%tgct cgat ccaacg at gggcagaa 1200

agtgttcgtg ggcaggaacc aaagccctag ggcgggctcc tccttttatc
Physt@hLt €418 dZ6Onhgcatatctct tctcagtgtg cccccaggga

cgtcttcttc tctccttttg ttcagcgtct 1320 cagtgctcga

gggacggttt gccgtctttg tttcttcgtt ctcgttgtag atcatcctta
The 1880 difbagerlB8fexaidc &cklllse@lar@d2>1i HNMak@d3from Phy-
scomf{wéffgn Lebha paLepsys go€o6ré%9é9@8€tEhéc\ﬂi@i@gf&nctlonal

at cattacgt agcacgctac caggaca ttct
sequegRetet afgene c‘ﬁ?lﬂ@%t ipc eéaﬁgtégar%%%t gagueycat agaftk *+ o

“int &AL C@@ECQ ﬂr@@if?ﬁﬁf\ﬁﬂtﬂgnﬁt {@{1@ gehét300TRt @ﬁl?t further 3

, cagca ctgatc,c g a ga

dowgs O et fULGaGRaL L cEPBRT CEAF cRPTGt bor BY BaPbe t FgRaTPRCt?
240 taattagcag gcactgagtt ccgtgacccg aaaagaattt

tctgagaat a gccaggtgag 300 ttgcttcctc ttttgctgtc
ggggatattt cttccgaaat atgggttatc cagcgctcta 360




tccgcttctg ctctgtgcta tgtgaacatg aatgcaattg atattcttcc
aacatccata 420 taactaatgc atacttcata agaaagcaga

wee@soasgya t aat gggaga aacattttcc 480 agtcat ct BCI/EP2004/008580
gtgtccacat ttctctcaca cgctaggcgt gt t agt aaac cgcaaggact
540 gttattaagc aatgaatatg tctgaaaatc gtatgtgatc

5633 G g GR aq,tt% ALt 6Oa%c9wt%&ﬁc§ﬁ§latﬁ6;9tof genomic
dctgéi atccgca gtaaataccc gct aacgaaa
sequ@mmaﬁeﬁ@a%gfm @eﬂgﬂ%a@at e RREGHY A B Agache
1solag;%gt§}ﬁ;sc‘cﬁ)n71&eg%1?tﬁta&%ﬁ{ dm\g@ef@g@;@ﬁmta:m% ;:1137 bp in
cg aaaat gc aag aa c c
lengtdy ‘EF%C cptfc%gg }hgbalg%aac'ga@?g Sff;%{ Jacat e caeresT

pondz&@ mﬁga@aggaaaracmgmm taaiataaiot clEtrtqﬁﬂg@a@t@ept Ppactl

wthl’?e}lE?é gagatdaag 990 geg Wﬂ%cﬁé\?@?tthe coding
caagtggtga atttattttc ccttggaaca 9
sequeam QYRR akpaRemt 8¢ 1 FHE PO <?21o“;he/ protein

sequerddds’ kﬁ%ﬂe %Z?d@Mﬁleé’@tvPéB&SC@ml rehd 0 par ens BHUO>STAR,

woon it CESAS5E, SLERSCHRCE ol 990000 ALICREES 1 ommnc).

gtt gaaggcc acgagt ggga cagcgatgcc gagaaaaatt 120

For 4PAAALL IS %%%m&%ﬁtgén&é 9@9@&%(3@@19&{1&&091\]}\ se—
cagccagct 0 Ctclgecgtg ccageeglag athg

quen@%@a%g@% %t%%c%%%tt%%%a%w Poy e gt % %*%%@gby iPCR and
sequét@dd i OBeE3 agt gf@ﬁgmaém cCRO@RCnigadcat bpzat &t 8096t gt for

Occ aggagg g tg g
Ppacﬁgt:@’é 0028 ddcerbes a%%% %%%gfgggéagggt god Fpactl S
‘race clgy t gsing th@tfﬁ@m@gléa@gaglg@*gt ENGieEedeRt a %lzach allows the
ampl £E1 CLOEL 9o BL QA 1§ CARR) 90ELGath AL ONAYL ORA S CoErEbBREGaEETde-
agctctgtce 480 cgctc ctta ctt tCt%ﬁc ag ?%%C%IQTR de-
term%@%gﬁ??g% UEREt etcit PETRTtt Pk Ctt ctiett was
termthédtoy gthe cléndtict of @i fHecegtgE§ast Aggncdatgbggect By

t t 24 1 > 4
L T
of l@é@%géggﬁtr@@%t@@@g@abﬁgéﬁPE@agg hagbeasbeycofgtagcggeatrons
whicﬁcaﬂé39933915@&1@@@C@ﬂgﬁagltﬂaggt-g@a’goC’aﬁgtA‘th gtart codon are

gc cttt c 120 ta
oss 9883056 PRRIRCRR indCEREh ICREEL 9008, *E00sa, ppacs
and mﬁ@ct@aaeglaggt1ggbggggwg g8gbygt the s@g%‘gm@agof the
lntema@aQﬁEEsnéC@gégaégérl%ﬂgeageycebﬁggrgggaﬁﬁac Bnomic se-

quenggt: gfigtieataadet corabegnt PUdterecaghyt pie aBovE: sgarences
and geatggggléqﬁéﬁcggtggggggaattgaagéhgg fdaongfaebtdopsis thali-
ana. g@ﬁgt% a agttcg?gugngg%t% 99@264F 988&&&98?% actin genes

gac a agaag ga gc ggaa _a attgtt accct gagct
avallsbleaageaéﬁéﬂ gta@pgg@gactétgﬁﬁﬂﬁaﬂtté@ét53@?&3 1509 bp
for BbEELAEILLE 9B0b0bPCEBro#Ba8E00YGEgag1BIRYL gty

tgtgcttgac gtggcggtta tgggccgtgc tgtcggaatg 600

atttactgga ttatttggtc cattggtttc gtggactgga gacggt ggat
In tgthllgéagigretenct tgtghgaancaafgoggfonatrgeapapgametrica (ex-
presggggcgggﬁgtﬁbg ?gggggsgg%%gt@bcgog209gggaﬁ§903ﬁd 3 different

gatgccgat a cggaaaat gg aa gt ac
gene$8@r9@t Mgéébgpt@éa@gégtn@épb@gd?ﬁ@é@ﬁStl@@a&@?{ﬂ? lng regions:
q.¢8t iegaaga @agagyt gaa1848e09tighectragdabgatigyena@rated PCR on

genogg A8 Bot G cate g GaRt DO 0a0 oGt BEcAaoLgage PgPgEmotes

regigagt bttt gat pGBatdaggcadde rantcesddgggggatghbtnptliogs from the

dif ff%ggtnttt %n gL tsg ?L%ggchogﬁc ggctgec L02Qtagc %E%Ctltncomplete at
gacgt ttgcgttggg attgttagta
the B S@dtﬁggﬁétggéFﬂggagﬁ %)atcgtttcta t cggcagcaa
ct aagt gcgt cttgtcattc 1140 ccatgg 1146<210> 9 <211>

29 72% <212>
Funaria ygrometrlca



<213> Physcom trella patens <400> 9 ggatccattc
aacggaggat aagtatgtag ggtgatactt aggctcattc attcattcaa
weniggeghattta attaactact aaagaaaaaa agggggt t aBCT/EP2004/008580
ttggggtgat tgggttatgg 120 gaat aaa tgaataaatg
ggtcccccecc ctcececttec ttteccttec ctgcattaca 180
tatatatata tatatatggc atgcggtgct gagggtgtgc at gt gggggag
gggggt gt gt 240 tgagagtgtc aacggtgcca gccacactct
For Fopggaectbe tlci@@étltftlteg ectisc gENES30E e ereytpactl,

Fhact@cqtg@ﬁ%%%SQ%h@C@ﬁﬁ%%SQCtB@@Qab ECFhEGRq9 QMUGCtgﬂb&

Erec S citsceLe atgectscet [Lscliore Spereah gunonic oo

quencactaadat be tiabllbakaghyt iFaRadort thet tdlﬁa?ar@n%@ctin genes.
The cBb1EY L todg%%t EbiA! & LARACH! L3011 §6A02208 ddd ¢! e

t'acat aaacttcaaa agggatttga at atattaaa
Fhactéagem@cymﬂc&aw@éa@gé@dﬂaat@gﬁ@ﬁﬁuﬁne>adﬂéﬂaéww&eotldes For

the od@@ll @hh%trltaa%‘%ﬁtﬁlt @‘én@tsat;ﬁtﬂ:tl%tl %te&jfu@ﬁieaﬁ agwtaa&a\altable at

he mgeo caa tgaatt %%§EE$ tt t 3& az aat 965 bp for

Fhact&t&h@gé&@tt@nﬁkaa&aa@tdaadéhgatéihénaéﬂﬁgd@dmﬁied coding
sequen?LAthaga gﬁ%\{ 3 ;3030320 agaaat gaG farAAld Al the

acaagcttat ctcacaa acaaatcaat gatatttcat

HUClea?ttéal@gtlg%@lactTé{et aﬂe@cr&v%@xﬁ@dal FEEURESG gig 20-8 to 99.2
s idedftit-gat gaNzC aTaR, C MdgAlgaira st dnggtclgggi=l atapisigeased)

960 ggéggggtﬂg ttgctctcta caatttatca aaagt at aat
SeqQUeRLea F4daacagaa 1020 atcataattt atgagtctct

acagggattc actgtcaaat attgtaagta aagtgtgtac 1080

Excepttatﬂoeiatﬁkgﬁ:@gg@ t@%&@&%ﬂr&g@%ﬁ%@ et CaaaagCcodon
aaacacaa 1140 gaattt t t aaaat

tgpa actca efgﬂ of Fhactl
Couldgt ] da%Pée?eFetdaaté\YcécBEd’a At GERIIRE P00 ¢ fyaiia
1824 33BAARAAThACOAIC X3S diaatrghchuy tRiearznaits Cdyeageatvail-

able 198Q 93G0agct oA SO LE HCCPAPAAIY, AAATRA R ned by 5
‘gaagaaaa gggcc gttaaatcag agaat gccac

‘ raceatufjirgatdy dEjradERrar daifea ERpaSgt ggie 19ggron-exon

struét%ahgsggﬁésﬁQiélﬂﬁﬁoﬂirﬁé&tbﬂcwmsc&?aiﬁgt&a@%mmzﬁCﬁéi@gé@ce
gac caacac a cce
witn SLE2E090L 140, cascactonl, A0l 0901 00 PORREEP Sonpariaon o
the Mogtsmgicoo Hoytgrrats ¢ Amdgat ademccage ehcyaa Fthnteentgaella
actlé%@t%% PPELAT Af ath COOH GO0 é§@§9@&9’(§§1n large 5
gcagacacaa accgggctgc, 1620 ttgac cggc acccgé% 1015 b

“intrang thagrleeGcrle Tty P gethr et t %t%‘?’%’%&‘tc gop b
and eg&@qq:agcgﬁ t1ecdth t EeagFHigeet i cilgecigt o4 gdnd cEhacch ctespect -
1velyfy 35 HAHCeQ ShESO0ORI AR POPLS A 9R 0°RIALOR § and for

¢t cgtagyet acc
Fhactd cii Yathy @@c@a@t@t@t@tt@@qlﬂ@%@ gia e g%@@gﬁt%‘gg@ﬂ‘flt e€0
quend &80 #GE CHYYED Qﬁ@réﬁcéﬂatﬂéggcﬁééiéngﬁ@égﬁﬂ@ﬁ@ted The
gctcgttgta gagca 920 ga tctc tcta 1ified
5'regfens gt ct | Hedt %ﬁ %g%?%%? t%gg%gc?ﬁ% fo80° amP
by PGRC@mC@é@@mt@ngAcft@mtE@@@riaghygrametrcaa gy gusgggchhe
2 gag tika tt
pr:Lm(%Jg?tE%@? %ﬁd ?@?t (?]gt 994 9&%_}L5§2§%0‘Fﬂ£&§i 9§§ and 984 for

attttta

the t3tareviee ghcHezattg 1090 tandt OQ%tf?‘fg SH@@%%C@f

Fhactd 69 14@t @it gg9aq00a0t sbragnhat bt aayces afgpaa@ggt
tgtgtgtttt gcatgcgttt 2220 agagcgttta catgtgcgat
gcacgagctc tggtgtcgtt tagaggccac tgatttagta 2280

Marclgdht C4t gbOymgagngggat tagatcttgt accgcaagat gttgctccgg
ggttgtggtg 2340 gcgatggcgt tttataatta acatatagtt
caatggtgat gatttaatta gcagtggtgc 2400 atgagttag

For Marghatrtyg ‘gbga%@gﬂ’ggfa?@cggéé{lcggﬂeﬁtYfﬁé@anamﬁgg@Péﬁgl

Mpacgﬁanatﬁﬁgékﬁgf F&gcggigggré@agé§g§$aesatg@aat@gds are lack-
ggt acacgat cgc g gaacaga a

ing. g@agﬁft?Prg E@%gi é?2§ é@tg?@ﬁa Bﬁ?gé Sg%? % 8nd for
gaaaatttga ttgatagtga ttgtttagtt ctctgcgaaa tcgttctaca
taatctttaa 2640 attctgaatt aatctcaatg tattttgaca
tcagctgatc gcttgtccgc tcgctcagtt 2700 caattcgatt
gagtattgcc tgcagatttt tcagaaaaat ttaagtaatt tgatagtaag




<212> DNA <213> Physcomtrella patens <400> 10

agcagtgcga cacatctttt gcttttttca gcacgtctct tagctcggct
wo ai05Qamert 60cgattgctaa cgtttgtggce caccgaatt aPCT/EP2004/008580

ggcctgctag cgtagatcaa ttag tcc 120 atgttgcaga

aagcttttgt ttgtaaaaat agctgatatc tggacgcata cgactggctg

0 t aat I { 5 -
T

ag
quencggt ogbec égngtbﬁgp§agget GRI48Gt GAN FEGYGREES3g¢olated are
997 nd@at geat agaahagoost gﬂtt feachiphegdt, Upglgdatadl JRlAtAlY tre-

spectighiET e dbagadtolre g EoEARtEE BBl gadnin tne
Marchaoatiectattanc g&n@galag@ at gtitcggabigt tlamam tithagatompagad to

the o%ﬁgrt Hﬂbt hl%@tst g;'é'i:tl%%ggﬁtn LU LO/eC 3@ thidACCA 1d and 85.5 3
ttcag gt 540 ttggttct %c gt agat aagt

on thiy gagtlﬁgaed@a @mkg@%&@&&&@@a adg@dak ity 100 on the amino
acid aéaégt aprg Strg@agwmlatgactpg@@mm t ghlaaid=gt Vat @idietagal) se-

quencg %aELt Cg%\tegt At 5gtta aca %él%?lt%%t %%8 %C&%%é QU 211 the

ttg Ceaat ccgtcgcgag
threeat tigagd dtiadc ctigdteomad tbtlagtc@tamma gottday @ty tigplated
by ip€R0agat tsgz%l‘é%etc“%ait FHARA4C R td Gr Mpact4 and

t tt 84Q ct t
910 bgadoa. Hege genciPgags w&gé‘%%a% ct?hsaﬁ?agf pitia actin
gene bbagaghoyy Ergglagaddss icid tgadgiRg oyc toeatdraict ONFgdatat at
Marchta%%ﬁtag%%g.%%q:gﬂ’%ggstlg% l"tthe Q‘?Q}? cha%%a@lc%or 5'Mpactl,

aatcta attat O ctaatcc
960 a@éa@@écé@tr cé@%@‘{‘lga?él &a?@ataa?éﬂctwét dtan t%talg‘tgt?h%tﬂtntron"
exon 5989 c&hlr@l Qifg%eat(ﬁiEgtﬁatsgtoHt%tﬂr&QﬁQ%ﬂ d@qjacﬁﬂz@g:he differ-

tgacggtg 1128 <210> 3
ent GO MT SRS LIS Hh iR g 1 gl The
isolatgatot't @@qmgmaifatb/tpatctult Fdcasa Weagalcoutsg) sequence for
1ntro(flt ts?tl‘:lg:tetts ifGatagy tag;amct%or?mlt@%g%icéﬁﬂgfaﬁgé Pres-

% gt120 cttc cttgt tagaatgc%g%ttatga
ence é’t g@t &t d’tnt S & tprt é‘-}ﬁct‘“@gﬁ ﬁcomltrella
and Emwa(za@a@étnegi agriaitagt drgatcgigaa - daat tdgpgirccead gattMeog4 and
caaqttoat gt.ottttttt Ctt t tc
Mpacé ctgt étntqt ot égL %cggé aca %asté%:% agrgcgl a]té present,
propoggingadtest tlat tefadt a:\alttxatrmtb‘@tq tlt&&ot cgc 360
ctcacgtatg tcatatttcc tgagatagtt ttttaatttt cgctctgtgg

tttcttgtag 4 Otcctttcact tgccgct atcacagcet
Compa&d,lsco&r& é’gfa c ag@&fégw azg?c? d\él’g polymorpha

actingtdeaeagcat ggactgagga cgggcttgtg at gggagt cc gt cacaaagt
540 ctacaagcac attcaaggag tgcaatttca t cct gagagc

at ccgaact ¢ aaaac at 600 atcqgtc aaactttc
As metmtaavgm tab %gaatlagga?%rge %6%@53%% pgpleotide and
protaltt gRAAGAcaAatdt 11gga maiéﬂ*@al@gaimgacgtm a@érﬂ@@aﬁithin

ttttitat 720 tt gt tt
one SHAGIET dga Y4TeHETLL ¢ THEATEGLL 760 adet 20t galevel - The

homolaigategscamtm%gdzt@odow]aggieﬂgﬁ:&ecgcmm@gwewl@ cligyaag
scoml%%lal%ag%géﬁg Ald 9agacaly tﬁ&{ﬁ&@?ﬂ;l&&c@% Hpear to be

%g actacca caagtatcta 900 t attatt atctttaact
very fdght-gddt ttheydtg kRr el IRttt ddtrgaayt 9P ososhow homolo-
gies UGAWEFACE6 tgtaagi 0 3 axtidaagaty Cgagcint tite aani gyt getd

t agaggagca acgcaaggag aat tect aat gat
levelc%gja%q?‘tagbgc ég‘g@?&t 09383][ ca%%gga?t O%% ?agfgat gttt

ttaagttcat ctcgttagtg aaacatctca aagaaggtac accatt aaat

Tn com@G 4t 9caga9 id gh gl Q%Lﬂﬁﬁ@tféﬁt{@tg%ﬁagﬁé liverwort
cictccittt gtatagtttc

cttcaatt gaacgcgttg 120
Marchagitda QM%t%@ttb@tqfeﬁ% Jeot ctR e 196heflected in
the :Ltdvgixgtlﬂﬁﬂgl&@iéé asat thalgditdd (oR egatieenadt Jgé agéval g The

tc 132 caacttcca at gt aa tgctatagtt. .
homo AT CCH' S CUGGRUY T T gh {DITeS HSECR ottt (Frgin oemes is
aaagt gacga aggaaattgt ttacttttcg ctttgtgtct gtgtatttta

1440 gaatagtacc ttaacttctt acacaatggt gtctaatttg
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t aat ggcaat ccctttctgc accacggcga actcatgatg attcttatcg
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But it 13t acHReteymt bttt gigtitiRyalt cirdatiyteresting
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werasoesgyg attgagctct 60 tgctgtgtag aact ct cgt PCTI/EP2004/008580
gcaagtatca gtgattgcag actttgactg gtgagcacag 120
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due th?%%t Al f ot TP e P R i et
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2100 ctgtcatcag tgtcgacagc gtcgaatgtg gtggcaaatg
The dgpoimigagt goegitgl dieg w60 —eﬁZa’gt aiMc—l&Mgsm@m only a 29 %
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tactatattt t t agctaaa tatctgtcga tgtcctgtat

ttactcataa gttttatggg 3120 tttaagatag tacccagaca
wQoashgmgrt ccattggtag gtcagtactc ctgttagatt 3RGODEP2004/008580

agggaggctt ctattgttgt atatchpgatt gaaagtggtt atgtttaaca

ggt agaat ca 3240 actttagcta tgcaaaactt acaacctaag
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homo lfagsatsa cteste 3 3ui@ iy daubicette ctém;tpenoﬁﬁnoo Rfatid &S act-
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catatagtga atttgttogat caaaatg tt tcca tt
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protedhachbgt abud Bt argishegld igt ageglec dd rggatratrafegt from 7ngVE-

t agat agaat aaagaat ct.t. ;at.ct c [t _
or /g, B0 Bhvc "BELI gl o Fay "B Aoy Ssadiigo siepend
ing oR6ibeacgystgact gaghddwatsgabdegdgd®-c agtt act gat

ggtcgcacct gttgtcacta 2700 atttgagtga ttaaggtttc

ctaccggctt tttcttttcc actgattt.a t c 2760
One tEPEIGRTCa OIS HIGD G 5@{@ ﬁcfﬁpg %dgeg& GRgot of
Ppactst glaaatcald 282 @ caticacc tgey dadtatrt sttt aggpadtiteatamount of
moss %[%%H%%ha&%c%étﬂ% 91%9}68:&37]7_{&5(:1:1910%% QCI{?E,%I{'G Qﬁ?%ioreactor

attagaag a taga%ggcc ttttacttaa tgtaactgaa
cultuze40 megsarest By EitFyttedt 40xpBGGEr /mp s <y weight.

actcattctc tcgttaacta 3000 atgtttttga gcacttgcac

fttttgaa.ctcctgfa at catt aaa 3053 10> .16
mxniEl; ' (R0 ES At g i ve R e g
Funari@ aygtgiredih azacdgiqutittain geneast cay ddieige saxpression pro-
motinéqu%ggg%;.gagttcttgt 60 tttgatagaa ctctggacgc

aatdgtcttt gactgcttag ttgggctggc gagcacacag 120
t aagaagtgg tacatgttgc cgaaactatg gatttgtaaa aat gaaacgt
Takingdf ClBGeREcl8F atranqgeacingetd@tsadwatrgl RT gtejuences cor-

tf.aacttc tct.ct acat. gt t .

respididi PP B S A AR P, specific

oligg0Wapeactsatigined tieagelat e argtéba?tcamte%mrtchrg@t%enomlc se=

quenc;'@a%I ?{fggﬁfﬁat n%c%saét ?ikﬁﬁﬁfat ra;Gth{ %S}g?étéﬁﬂ @Slagfﬁ Cﬁgij%l%oiquitin gene
acttcaca attcactg a ccctg aaaaa

homo Lo R TR Ut S (TYGERRATY Gt UG CaPIET bR of

5'recitcat tatft tRpglES0 cad@achtkma@ietrttgiaﬁt&}gd@ ctRGRit gt ta 129%cp tran-

scriddd Hhaldde t tAct 118, G AR IUG SARPAGULGE! Aetermined by
cgccaggaat gctgt'dgaggc acattctacc cgtaﬂgaatt t'cctcgttcg

5' ragp0 BratRg@YOhayet gl tey iRt ti e §aye gt ton genomic

DNA fHAgaasisdontigi il 1acd Gla ok cacicapaiid wageet €t T and 602.
gtgctgagtg ctttcgtcac gttaactaat tgtggaagat 720
ttggaatcat ggttgcatcc cttagtttga cagaattcac agtcgttagt

Vectdmgacsoticitn g 8Diaf St gut quazice o Atpg onekbectapd ca’ UTR region

drividdg M OG CoatEag Wiaak CaniL, 8d0-a0aagiticlted to ana-
tcctacdagaa aacttgtttt gtgggcatca tctacgtgga agaattgttt

lyse ddve getfclattaa® cat® chli Pt eyt Tar vad gasyraysnt trans-
formaa ity an Goh i @siet £ 08Bl H6dr gagl £€t ¢ £ acagaaagcc
tctcaattct catgaagtct gcatctaact tcttttgaag 1020
tttgtacacg tgtgggcaga attgaagttg gttttgtgtt gtttgaaaca
The mtwtteatind1G80:Gaa anbnther aacichatart fanggetatromoter to
the BRG] 4GSRl gt 14t ad a3 §1aChf | 1140 LGRSCELLEDY tested,

ctaccgtag ttttagacag_atgcaattaa aaat aaaaag aaaaaaatga

1. 6KD 7nr dhatjoa RERNYERY t HERTRCR S+ afR et fEpTegEon Levels

arourf@of tiingl g acttalhdda 126Mngadhi Pyeat geihah cgaaceaMv 35S.
ttgactcaca attataaggt tttatatttt aaatgagtct 1320
tgttgtcttt tattttattt tgttctacat tctgtaatat taaaacttct
att gaaaaca 1380 caacaaacat ttaatttcaa gtttttcaaa
tttatatatg catattttgt atgtaaattg 1440 tacaaatgtt
cat aat gcaa attgaaatat ttaatgtaag attatagcac ttaaacctga
1500 tccaaaagat aataattttg ggcaaataat taaaattatg
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gcacctctca tatacacaat aaaactttta ccttgctaaa agtccaaggg
aatttacaaa 1860 agaaattctt ttaaaaact 1879 <210> 17
W 2h3m14882: <212> DNA <213> Funari a hygromnet r i PEI/EBD03008580
17 ctttcgtgtt gcctcaagag tgggtcgcga agaaagaagy
ttccagcaac aactagagaa 60 tgggtacagc attcataaaa
The UHiARIAYIHALGHn! G ARl BRI A ABaaRRJaaENEEied by per-
Jaaggaattg ataaataagc aagaaattaa gcaaagcagc cact%%ggﬁf Lved
formiget daangdg P80 Fo (T dSHEY o' Uctadlldiagegodt Ler derive

from ARG Vortigry e airggootae iBH) digid ti'di sequence and

.agcc atc gattgcaccc tcgcagtagc 3,538 it
part oo angg( gs%au Caegc acs.’ad%eccgcglg)gcéa%g]sg%g‘g%?;}% ggcc.é:cg:ggl&R on
genomgict daapicitongy tafadugtay 36 Jyeptapii Bicc radtigtsactay >' upstream
Seq”%ﬁg%g%e gc aattcg Jl%:agac.fa\,c.a C cga ?%Cgcc'cfggcsa am%lgified
by Pﬁ%&b&q@m%d%%t%c%@%%%@g%%@mt @iy the
primdeatdantanl doggctcctt tttagtgtct 540 ctgecgeggyt

cccaccccct ctcactggac tcgagatgcc gccctgeget gcctgactcc

600 acctggcccg gcccgacccg ccccgacccg ttccatggca
EXAMRLR ¢ t fHianiqpe angd analepsl gl Rhatgeond grgekr ggatens RBCS
expr&HB UL i X bnd BiGld G PRodd gt t gt gt tgctgttgee 720

ggtgctctgc tctgtcttcg cgaggcactc ttgaggcgat tttttttgta

gt agcgcaag 780 ctcgttgtgg agccgcgceccc agt aaat cat
As puwitagged tahdictgted coaxict ae cddie a8, dtyogbiraznd ubiquitin
gene%%{éﬁhtkﬁ;glggeg-tlc,glgg%i%}%sf Lo d conl g/ LI ORI small

00 ttggcgagga ttgagtgtag dagcgggagg dggtttgct gt .
subunij t (¥Rt )c RAYYNREE Tyt Yet S it c The differ-
ent 195&8 tddd&d did gidgddd cdgttnd gaec e ggaadme 1080 rbcS genes

ttttgattgg atatatagat. fgtgtgttit gcatgegtti a _
are %Ig‘%ga al%%c%?%”a%?tg“tk?%glf%(f%g%%%ggaé%c%@ggég ba
sicaljgatin sgtl gteemtpantiys cabiggepets 1a4le tagatbrage CO.. There-
fore 3G A0 AUL{iL) cLatpaif el oalg G0t gactind o at acdhing
1200 acgtgtagft aatggt%at q$1 aatta tcagtg tgc f dif—
SXPL R YRR LR Y 2t THOA260 & Jgéf%%%rgb e %% g from di
feremt tmddéddd C Aagi afut it sbép Chlcy cormbigegthaatSl32dtabases were
g t t tt a
a1 B4 05K £L£001 5 55 O0H0RELS gt Ll S04 6t Ere 1.
patens gpattIanttedatyga 9ottt ARty 14200t atteggeh 12 genes.
The I?(%%‘% %%&ﬂ@arﬁﬁ@@t@j@%éé?t algigp% C@ﬁttl@?filﬁcta% a@frtl?gat ash@aarprbe-
aaccaca ga C arca a, a aa, .
512, { {{RRCEOae AT LT Ceviiiadhy Y%C%Jg’?(gtjcb Yt Jact?daa expression
prométing t sgqiemtes agdattinat vitiat ghe tBIT t se@eeneé@0data, 5' and

3! ff&@lg{ﬁ?:a%gﬂ&% a5Aaag; L 0gag9aghl OLERP0ALEA 15T 9RRERCEAD the
cagtttttct 1680 agtctatatt tctgaagact tccacacaat | ,

cloned oyt a@cy t¥eILPRet ¥CFR cEYaetced 74Nt agaraahae 15 ampli-

fiedlHACHCR OISR QaEbABEADKAL Cedbmt Phyacattt payas cpdtéhsaaaing the

prind 0009190068, LER91 31120, 980, 1025, F2405, 18, B4 0Hy ene

primaggad®¢tamdcaCht ctttt acttttttca gcacgcctct tcgetcgget

tattgaactt 60cgattacaaa cttgtgtggg taccgaacta
gccggcet ag . cgt agat cga_gt agaggtcc 120_ftgttgca

In thagrRelegta ToTasRas: LaBLEnar athor GRMatiRd CeduPRERE are

gived 8Qsadil gD NS £Ramé JOf abbgacnaey abtt gt Bhatagfibncrelative to
agggtt gt g Q gccccatttc tcgtcggaat

the Bgaga%gc%%cgéiggt%%égoégfgatggtg attatggtta 300
aaatgcatgc gtagtcctgt tgactatggc tgaatggata agatatattt

1 ceat gt agg 360 ttagatttca agcggagcgt gaactgtgac
gct caat cac agaatgcgtc gtcttagcc 419 <210> 19 <211>

2 1BRBuRD13S DNA <213> Funaria hygronetrica <400> 19

3 Pptub2 5'

4
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ggat ccgaga ggaaagagag agaagaggga gcgactcatc tagccaggcc
cggt ccggtc 60 ctctgecctg cctggecgecga cccgttctceg

WO g@sihatser g tggttctcta tcgetcecttgt 120 gcct cgcCRCT/EP2004/008580

gcacctcctt ttcccattgt tgctggittc tgeccectgtge tgcttggecg
180 ttcgttgtgc ccctcacctg tacactctcg cagccaagca
el 9Gagt gac agttcgectc 240 cgcattcctt tcgtggecge
atcccccc cgtcatcttt ttcgtcggtg acagttcttt 300
gaégl@@t &ga gcctctgtce tgectgecgtt ctcgetgtge ttgtgttgtg
opeadagatc 360 gggtttgttg tgcaaggtcg ctgtgcgeat
% % é 4,9 t,t agtattgtat gtcgattact 420 gtgttgtagg
g d4t'g ct aagctttgtc cgctgatgtg gcacccaacg gcgtcgctca
Fa@cadt gt'agget ttttctttac acgagecttgg tccgegttta
@ atghtbgg atgttacttt 540 tttcccgaat gacgatat gt
tgatttct ttacaacaag agattttgtg acgtgaactg 600
ttgtgg attcgaaaag tgttgtttcc tcgtttttga tggacattac
m@ﬁ&gﬁﬁtwt 660 tagttgtcac ggttggtggc tttgcattct
%%%- g; gt tagtttcatc cgatgctgga 720 cattcgctac
adgc tgaagtgctg aagttgattt catatgttca gtttgctgtg
P&@C&écéﬁcagta t gagt caaaa ctgattggat gtccttcaca
acidqaft tsot cttcatctta 840 aagtcgagta caaatcaata
gtac,p gc tcctatattt tggtgttccg ccatagttat 900
gb caaaattacc ttattgagag gacttttcct tgcaaaggtc
Gnﬂkﬂgagﬂc 960 caatctctca gagtcagata cctatggtcg
%@%f ctctagtcaa tgtttctaag 1020 ctctcctaag
ttcgct ctttcatcag atgtattcta tccaactcca agttcgcaac
]E@@@teﬂat‘ltt%ttca tacatcattg tcttctggtc tttctgttct
gai-aainoac cgattcattt 1140taggatctta taatccgtgce
é%%%%%ﬁ g gatatgtgaa ttccctgagt gttcacctca 1200
a agttgttcta ctttcagcat ctttcagcca atgcggcaga
Myegeatdcdc't 1260 tccgaggact ttaaaattct gtactgtttc
t%?é%%ﬁ ge ctttttcgat tctatgcagg 1320 atcattgtaa gcg
1333 <210> 20 <211> 3287 <212> DNA <213> Funari a
RR3FSHetYi ca <400> 20 at gcat ggca aaacatcccc tgtcttccat

gahgﬁgﬁaag gcgaacctgg actgcttgat 60 ggtcttccca

%%6%% t;tgtgcttcgg tagttgttga cgtcttcact tctgettett
cgc tCCtC ttcttcttect tcttcttctt ctttctctcet

Artlett4t3'ct ct cccaaa 180 ccttcecttct gtcttcecttce
ctcttatttt cctatgtcaa tgaagtttag cacctcctaa 240
aatttttgga tgctgttttt taaatagaag ggacgggatc aaaggacgag
tgagtgtcgg 300 cttttgcatt gcttccgttt tataacaacc

tatt aaggac gtagatcgtg tctgtaaagt 360 catctcttat
agccttttat agtcttttta agagagaaga gccacctctg agtttcttat
420 agattcggac aagagatgtg acgacttagg aagtgtcttt
cggaattttt cttgtgataa 480 tggcgttgca tttcttgtcc
tgtcttattt ttaactgaac agtatgtacc atttttccgt 540
atagtcctta ctttataata tgtcctcttt tctttcgcct cacgttcatc
atattctttg 600 atatgtacta ttaactttcg ctatctgttt
tcttgtagtc ctttcaccgc gtgccgctat 660 cacagcttgg

t cat agagga ggcctcattt ccagctgacc aactcgagat tacagcatgg
720 act gaggacg ggcttgtgat gggggttcgt cacaaagtct
acaagcacat ccaaggagtg 780 caatttcatc ctgagagcat
ccggact caa aatgggatgc agatcgttgg aaattttctc 840
aagattttag atagaaaaga ggcggctgac aaggaaggag ctgaaat gaa
aattttggag 900 agtgtttgag tgatgagttg tactggtata
tcttttcttg tgcaagattg ccagcatttg 960 tcagcttgct
tttgttagag tcctgacccc cagcgtataa ctccttgagt atatgcccaa
1020 gcaggcctag atgctgctgc aataaccttc tcggtgagac
agggtagttt ttgaggtatt 1080 tttgcacttc cagat ggagc
tactactaca aatatctatc cttatcttac gttaaactac 1140
gatggaattg ccatgatcac tcaggtacgt ttaagttgtg attggacttt
tagtgattac 1200 tttcagagcg agctatcaaa ctggtgcttg
gaggagcaac gcaaggaatg ctgaattttt 1260 ctaat gatct
aattcagctt aagtttttcg tcaaacttag tgatattttg aagttcatct
1320cgt t agt gaa acat ct caaa gaagt acgcc attaaatt at

t gcagggctt gtgatgacat 1380 tatttgatag tttacctctt
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aattgtttac tcatcacttt atgtgtgttt ctagtatgtc acttcaattc
cttcctcaac 1680 tgtgcctaat ttttcatctc tgtgtgtcac

wQa@soiaart tggcttagac gttggaacat 1740 tct aaggPCT/EP2004/008580
cagtaaccag ttttcattta ttattyftaa attcacagcg cctcaagtaa
1800 tgaaaggaca aacgccgatc attgcgcaac tctaattgtg

(o t ' caactaa 1860 cggcaggtca ctctcttgtg
Tablegfggggtoggﬁl@ég@t gt caaa cctgtataat ggcaattcat 1920

ttcgacat ca cggcaaactc atgatggttt ttaacgtgat ttgctcacca

No. Sglefck@aiic 1980 aaagttatca ccgacapCClyal-ggafftaa
, tacgt at
. §§§E@§;ﬁg§§m§tgaatttgg aact t aaaga T %CEGéﬁcﬁa
36 CRBECIELPINYE ac t ggacaacat at act gl gHTEEHEERRARAGATCTICICIACC

3 ERUERCQ@ICtRCTBlgaact gcaa 2160 aaaagt 1t geeTARGEITINERTEECTACACGACARRATG
10 BgRREgRGt@Eragacgcagaa tacctgcgat GoohegRGhERERCC

B SE Sote, S i
b2 @éﬁgﬂé@%@éﬁw@%@%@gggggﬁ anaaat g@&im@wgg@% GCCCTGTATITG
0 EEYRUIRAGYITIGUECATRA gagt tt cace QYgRTICaCITEIR N EAYTTOIATGET

n %@E@c@éﬂﬁ@@@&g@z@c@?@ggg;zgg gg;gggﬁggm&&m& GACAAGTATG
0 R I B aag cogt coacag Hbt HESEHEARET 5

0 BEAECHBICTGEIAHEEMWIE ct cc t cacagcagt Ul cHEMTGREACGEEGETECTHAAC
ol tetrccrameeeTcRREOATtE cgact tt g gt gcaan§ Ccae@EtitmickTedmecsce

t tt 4

S IR e

Uy GUAGEEMIGBANGC acagagal 2760 GCO00t QGRS HRRIGGe

203 COGGROhaACTiROECagagt agttatgcta gt asauaamraezod

0t GRlEEAcgagicoat at gtttagagal goakald bt SeORiReHtm:
cltgc AI I% C

C gt cat cagag t aggt gaag a
15 SR ERHER T gacqq atctgcaaty Bo40MERGGHGHERIAmATCATG)
206 HETFEACACATEICCACARECEACACCt t cag ctt cgt gccce Gt CAEETRARACTEIEBACCRATT c
219 BRRfr@iciocasauametaat at t aa ggcggcit C At HeeOTAGCTTCATTATGIATC

ttaa 3060 cttgtcgac
PR R |23 2050 °L1 0! COpnh e simeS s
15 DRRTRR RPN t Tt agt ot toat acto bt FERTRILTHEEE ggagg
226 RUCBEHIFMAIRIBOIIHEccacat ct t cacaBdlyg rRHETARACRER6CC
291 clegaceirdernteaeacadgy cctctgtatt Q240mEtcebEaahYRATTAACGAGATATGAC

at g cgcagaacat C 0>
2 g@&@g@%@@gﬁ%@g%g DEIA 821:g%> Mar c%gn@ ItT@CETO C%ﬁ@r%%@gcl
2% CABHIICBAICREAGt gcgt a cggagttgt g gt O& c YRR GREE &gt t g
297 CATHECRMGIGRICIEINQgt cacag 60 aggattct ot  GEGCECAAGIACETRACC
29 GlrAGc@ic®ogrct 99ccagggg tggat cgtct  §g cimeiramocd@cn

acatacat ctggatcttg a attaga
2% ?écﬁggﬁg‘ggCT%O gtattgcgtc at ctttg%§a%§@%§§§ i%@
300 GEHERE Tlct agcggtt gettctgege DAOMEABEEN CGCAG

320 ARCTITOTGCTSBNTSGETACATIGgCt cca t cact ggaat agalginicaGACTerRcicgat ct t

31 @A@@‘G@@@@I@@@?T@MT&A}}@%@T@’@ ggto : g f‘; g g: B9 SAG@E@T@@@A@'@T}XC
33 é@ﬁ@rﬁlg@%w@%@%&c acat gcat ccagat 1%3: g 8@@@@{5 &@%GTG
333 GEGRHCAMTRGCTEE@TIYEt ca tagecgecet t 1880t FRMRECRAERAEAREPE gcct a
33 SATUEIRTACICRICTABMACIAL t ccagacy t ggacggiéE g eI ErIATeItGATAG

35 feeteeARIRMRGREEaAaat g ctat gaggec RAOw gkl geatedonr

fggcctgcg aaaagactgc g atctt
336 %@W@é@%@w&ag gctcttcagt tgtctcg ic%cﬁ@%@@qeécﬁﬁﬁﬁ
337 CRAGAGPAGGRAEGRTCECRANE t accgt a 660 gt gt gt t gt TARATARAGHETAMETICT
338 ohmtremtcebmccglrcaat ttct ggagggt aat  grgaichatceataAcacc
t cat gacggc acgtatctcg tcgccccgaa gatcaccctt gttgagaagg
atttcatgcg 780 tctgcgtcct cgttcatgtt gacatgaatg
at agaagccg ttctgaagac acgaaatgtg 840 gttgacat at
acattgtgat gctcatgtct tttgtcgagt caccaagatc cgcaaccatc
900 tcatcttctt tcattttggt taggtaactt cgcgaaa 937 <210>
22 <211> 3025 <212> DNA <213> Marchanti a pol ynor pha
<400> 22




tcatgatgtt aagcgttttc ataatccaaa gaggttttgt atatagataa
aatttacttt 60 ctgaatatgc aagcatcata ttctaaattt
watspament aattttttct gagctttctc 120tttctttttBCI/EP2004/008580
tttaaattaa atttccttca ctgcaptttt tttattacga ctcccacgag
180 gagtattttc cgactataga tcttagggta tataactata
cgctc gttctaaaca 240 ttttttctaa ttttatgaaa
REFER%ggg:gt'aaat atattaataa tataggttat ttagattatt 300
gaaattcaca gaaaatacca tttttgtctc attcgatatg ttctagatgt
Altscﬁ%‘tgt a;egtaqt. ,S@th:egg; @@i%lst ?@F@?% @5{ t(tltgsa@ta,t t3389~3402.
. at acaa gatt at aaca,. atca caaaat a
BerLifl, B0 R T TR £ SAe R AR P01~
ism: A8@eazat-tiant efc poaatutaradearedaydtt teevear ettty of amino

acid Ak933EeAA 2 t 93028 RAQ ddd L] %il%ta%?ﬂcﬁtégégc Studies in
ggatctttec “aatcattat ¢ ta_%::];ctt t ttacattttt 600

PlantyScieascaa Vadat doadta SHlgadsth Rightadichal ettt t &fls) -
E1sevdkld t hingd@ 666 tieat/aacaat tttctctcca aagcattgag

at t caat gt Cc at.ag, ataaatt 72Q, at gatta
Cove §It;ct §2at %tt%ng% %ttl%dlatag%bc?gtgt%ﬁc])gt %g%ggdaggt t cat acaat t
Engel78@mt t §t tABgt.t &5atiIgdagaBsct@agat ag ct gcat at at
5 L O IaTh Taasaoanct, cligatatgq Ciigctatec. 800
Frahm: i £46LCGE6 g&’%%@goaqet" c(tztot%&dtrtt edﬁ%i%{%tl}]%dt a4 Gt3fhgg
Gorr datoatot)cgibtekhagaakggatNutetht ggaagthygbbgietditita patens
tgacgt ¢t ca i aattaagc . ttcatttg
‘H?d‘”ﬂg‘;%-%f Bt el Sceé%a?%a‘?' g%g?%%%fa%agc iq?’ég‘é’gé:t tt aagattattt
Grimsi@RO ettt gtlagt tMytl - gfeyt glemet - atfagilPad e, abitdiflat ac
Hiwat:ats@ﬁa%g:a{%ﬁ at q%atacaﬂ 32384@ ){ gg({@qt,calc{@fip@tl 388
ccaaga aggct a ccaatg caagt at ag
Hohe gis@dygt £§aggag&a&§3 t(%(? et t6$§7?tcat gtagc tttgaggcett
Holtdogtfaaaaatla ,1 PEG ity gaecldt tRem .t tXlg g G 2) Qa6 t

Liebi®0%acagga qaloaccata. Gid QUM LLa-1 320 8ol Of 208833-3442.
tttttttcad attatttata agaaaat aat caggaaa a_‘aaat aagt ag

McElrpyg@tt atlt-cathl- &pit-at@ehef 1 t43t ¢ Jarat £2 i
Reskiatedaagat,t tribhteagex ga od4fp gagaattct tcaaattttc

Res ki e iolat FORa T L ol (dar bt ot Aoda cocattettg
Reskit,t dcttgedgta PS8R gt gt gafft?) + gitfmat aa gaagttccgce

Reskidattiaid L @at tdHag fgi-cigetta 1620 cataattttt
acttatccaa aattcttaag aaccccacaa taaattcagt gatgc%cttt
€dgc

Reuttegg e tyfat-ggcticatc Cagiteactiy T gt a2 Attt 996, 142~
147 ttggagactt ggccaactca 1740 accagagaag ggaccacgtc
. cgatcta C C agt agtcttcg 1800

RlCht%g?gegagatcla{t’ f%%rgecacéag c(zz%%a’at%%%ldgtcca ccg caggaccagg
Rothrgagg#ttcgggo 1860 e gk de@yk - FaagtiYeca 4aakhat ccg
Rothe&c%taé?%.a.c,c :ﬂcmah@cmzsg?@?aiq a(g9§a9)?p "ﬂzg@gt aag:tg ,

aagt ccaagg, ct cqgggcac atctccc tagaattaga atccatagc
Sanox Qo8 Gy Aat L 61 SO0t BELEEEE: L UPPE o n LgRY T qafanial, 2nd edn.
Cold $atiaat CaagocgiNccglit FAMbgabschgatibboctgtga®agss
SchadAd! [AILAR CLIGALRRCE.£AIGIL pehiatt algalsa 2100

a tgtctcogg ttagtctgat tcctgtgaat gttagttagt aagttcaggc
Schaecft%rct(c?gj% Preocinget taect grefrenigater gradoget g%yscomltrella
patenb aati3@bl: Agwe Gl aaY 18 Heoas aAb B r 422016200 £ 5G9

ttaatct tt t t tttt
schaci3d ettt gugh (ELTat Aa Cquachental tof betLhe
Schligdgtatcajag tRggaytely. 2340l gRgraat Y a(2a2e2hgcyyda-423F
strefif aGdt-paa0 HQQCCeacga LA CCAYCaygLarAgGigh) 24P0%s 4373

N agacacadg ggggacgaaa gggaccgccc aggccgacca cctgatgtca
Topfefydfgaget g P46 5936%7dgcg§9%gacggacat ggat cggcegt
Watsdr gt tOCgy tHESASARNEEh 1 IR0 0a0e0 2520CHat €68CaL U and 2
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gat gat gct g aggaaaat at 2640 gaggaattcg tgagaatgcg
acagggcgag agcact gt gg ggcagaat gg aaggggggcc 2700
agcgat attc gagcaat aaa at aagagcgg gggacattcg aaaagaggcc
ccat ataaag 2760 ccgatcttcc attctgtttt cacagagctc
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<400> 23 aagcttagca agcagctctc gcagcggatc tgctcttctg
ctgctccctc tgcttcctcg 60 tgctacacgg tcttcegtcct
WeaesiesdTe acgcttcctc gecgctctctc caggtactcg 1POI/EP2004/008580

tcgcctcgeg ctetttctte ttecctggttc gtcecgttcecct cgtaccggga
tagggcggt ¢ 180 gcgggtctcg tgdgggtttt ttcgagcaag

c1a1n9st gcgtgagc aagttcatat cggtgggcaa 240 tgcat ggggc
gaacct ggt c gggccctttt ccgaggccgc cggagagcct agtctccaag
300 ctgtagtatc ggtgttctcg aagatcggtc ggt gt ctgca

1. AR Giogald cotig 300 d UL IARAIH HORTLGHCEY type nucleus
gtcgattttg acgatgtcgt gtcctcacct acgcaa ttt 420
derivig t%ﬁ%%%@%%t%r%@%%f@%t@%%\t “tttagctctt

ggttcgtgat 480t agtttggac acggt cacat gaatcgt agg

C t C a,tcttca ca 4 t t C
tgl‘tas cc;ai%geg}cgl ?Clg%la alad gné lgea%‘glacga'% (%acifn&sa ggft?:ﬁ%gg’atCharac
terlmb ge ddtajacdie dﬁﬁ@@al@g&eb@@w tEom d‘ﬂEER@g@ﬁgPhy-
scomﬂ@@%@gtﬁ;ﬁﬁ@iﬁgcé &6 09ESE Dt QWn 2ABH LQYRE 2 and

Spha% gcccgcag &!{g%%ct ctcc (géattttgaat g@q]g]g%?%ag e%%gt%‘é‘f"t‘%ba hy-

gromegamtcgi (agag Wﬁﬁchmm@cpcbigym:qﬁta gtgc gatgtagt gt
ggatttttcc tccgatgttt tccaaacgtg 840 gtcgggattg
cagttcttca atctaccagc ggagctaatt tcgtctttgg cttgcagtct

3.  Joolatest cymtlegon agidnele caplie s oootplidpg 250 DNk ke 1R>or 2,

charfAVSCHEJ rgl | endatens Mﬁ@@ﬁ@%@l@&@&@ﬁoxﬁa&@@a@@@t ID Nos.
1toa}a caat t tactttcata taattgitga atatt

S G e A B ot gttt ca

agcatattaa 120 tcattctttc ttctctaccc tatagtgatg
4. 99l G foaeactLag L Ll el L JRQ CRQUCa Loy one of

agaaat at ag t gagat gaat accaggaata tttattcaca tcgaccccta
clalﬂﬂol t'Qctgdtar At RERR e c1 & aekye ghaS YHghRT 1?2 mOsS pro-
moter tdrghgaaspe €a80f CLCHt-BR LTt HUL/ €ga@at Cglftron and/or a
3,_U,Jtcfgcctggtca gcacggcacg acactgccca cgtgcaatcc 360

gacgtggcc tctacgtccg gaaggcggcg ccgttagcga tgtcctccta

tgcaagttcc 420 tcttgtggcg gggcagtgtg cccgccaact

5. lCREOGHAL Iﬁﬁl@%@f%l@%%% t*@&:?n or%e of

g cttcga a accgcc ccttctcatc
cLatnig 0 R R A A TR T o0 (R i Catily NBLRAE (3P Sipression
promdttiatd gagctmgm:tt}ag:gam@taﬁODea}g'agmma:ba:@ctmmnessmn pro-

£i it £C t 60 .
mot 1R SIS B O 0% G0 IR AP CPP 58 promoter

gcctagattc 720 cgcatccaca gtgatgggtc acgt at caat
6. aagedaadd rgaotd09cadi ¢tid Bgedids HHbdQotdd g tany one of

tcttcqtt t.gt ttt tttcttaat
claingyd Stﬁogt%?CJ%J???%%%@%@?@%%&%@%JS frif expression
promaivigtagiaitiy iang dypt tgca B0l as t a2l tta prgletaaby being at

leas@tgd@tga%ﬁé&téﬂﬂﬁtﬁe L QCARCH AL @S I 15 P60he expression
gat't ct tctcg fggc_ cttcaaattt gctttagtat g cagaggl

t
pronql fEh G ot v MO 0alt Cdubot TR dERa ot 355 "pro-
moted ggatcacca cgcaccggag ttggtgaatt 1080 gtttactgca

gaaaaaaatg gctttgatca catcagaatg attgatgttt cagcttgaat
1140 ttcacctcaa gatgtgttct catcatgaaa tttttattgg
7. gdcaggdatap ramtieicatagld 200l ecukamasrpoadiatg ttaaany one of

claiCaCtigtgl dHdAc@aCrisidcogaaaal OCHEHRYR ddB0rises a cod-

tt ,aaagt g ttaat gt t t t gt acatcatt act ggat at g aaaat accaa,
ing 1egaaRtgn [l oal QL Ol ol A S0aLel 0, anael 40C88 g

regidrgdidirapaindagciaigt @anat dht @ acge 1&HR gt ggagt aaa
gaaaaggt aa t aaaaaaaaa agtatgaatt ctattactct tcaatataaa
1440 agtaagaggt gtccgtttgc aagcaataaa aattcagtaa
8. ttlgetlagatch ramt tsianaagl d 300l evabet asteodicar cat tapy one of
claidd 1 4¢3 9L AA0EL AOOBE 584 C1RAYACE ACAALIGAY doffrises a se-
gactagtgac ttacatatta cttccaaacc gaagcaaagc aagggtactc
lec“t%bd‘é?t]%]ﬁ% 1620 tatatactca cttgtttatt tttaaaccat
ct gaaat cac acaaaaatgt tgtgaccctg 1680 cttcattatg
ataattaagt gacgttttaa tctcattaaa tttaatgcca ccgtaggtta
1740 tggacggaaa tggatggatg taaat ggaaa gatcggcggc
aaaaagacca aattccat ac 1800 tactgcccga gtccgat aaa



cttgctataa gaacactgct cctccgatct aaacctcgga ttgtgcgett
ctagatactg 2040 aatttgtttc gaccctgcct tgttgagtgg
wee@sagsgyc tcgacagtta ggatcagtgt 2100 gccgtt geel/EP2004/008580

ttagtgattg tgtagcgacc agt ac%cct gt aagg 2146 <210> 25
<211> 524 <212> DNA <213> Funaria hygronetrica <400>
25 gaattcattt ccattaacga gaat atgaca gtgggaagag
cttccacgtc atccaaactc 60 aaagtatccg acgtggtcaa

9. t deHpiRt tiFicacdi & ayckattkes acxenpdidcet Ye@Eny one of

claintd COCGYal,a AGHH GRG0 LRAQYCACRY 1ttt asloga daRgaldagdCse-

quen CCV@}a.C%{ %%8%% gccact gﬁ%g(%tcca,ctt %g%ed? %?t c?f the species

to bgavegyyet ¢ gued cdyscsye a]gbeWna@clnaWagm}eq:a@ﬂaBaagim this
spe ec3) tactcgctgt cccactcgtt ttctgggtgt gcatccgaag

tttctggatg gttgcccgtc 360 gttcaataaa ttgtcgcgcg
t cgagct agc ggacactttt gtcaccgttc ttctectgttt

10. 4&%1@&@9&&@1&@@99&(@&1 gnd g Ctdd HedHgd 989 any one of

clalnbsg;%t@c?gdt at CC %1? egcgo C%ag%l%f%ét i%ciggao%% antisense

or rKRIPym @mk@m&e Physcomtrel | a patens <400> 26
atgcatgtaa gataattcca attagaatct ataaatttct tattataatt
ttttaaaaac 60 aaagtaccaa aatattatta ttttaatatc
ctctaagtta aatccatata ttaagtagaa 120 acaattattc

11. tmadeasd atod gﬂtea%q&teéagacaiﬂta geaaimaaatt tdel ypépabde

prOdl}C&CO ﬁ?aér?@]%afc% gac @gff aé %&g th%a(ﬂ agCtPollow1ng

acaccat caa aac caaata
StepQgtcaagaca aaaagaaat a tttgcaagat tttggagtat 300

- aaﬂtregidrﬁkgj!&&ﬂ@ BNA geRet Alg Mﬂ%@%oxﬁﬁﬁéi@étén

lsoal%a ?31%%&?’%&%%2 La0aL 9SS, L AR & coratng co

any aaaaa@acal d aeccetitatlq maaCIm&mm]tL}cta ctedatd agegi@e for
saffﬁor&é&é@ﬁ%ﬁ IR A GFORRAST S d Udd1AE sequence be-

tacttaa ccct tccaat gagc tt
ing e%&‘&é%% g 1 tEet tef e HERROR arwgl%m acid mo-
ledild cigaaci @aasgt t aat actct acttg ttgat gaaag tggaactttg

cataca 660 at ctt at ct ctc
) tr%%sag?‘?r%br%%? gcgé?%g%%%\cc Stca %l% a}éjt aga‘% Gf Dot natur-
allgaaiapgeysic %angttct@zb@rgg ceeteRytiytycuadaattt tiyataageder
thd 89, gagat t&faaébﬁqm@,gac t acgacgccg at cacgcaat

caa Catt ttagt at aaaccag a aaa agat .
- cofi§RE0K Gt Chctataie d Aot o dtag G £ 9 3 suitable

cuh&ﬁ@ag@tgm,caccaccat ccgt caaagc taccat ctcg t cgaggaaga

- al%éavg%ggté%egf gr?a@?%%g(ggg%%gcg agrg:o e and
- isqlpjabiacHee Rt Akt t@@]@m%ﬁaﬁ Qaaaat acaa

1080 gt gtgcatca gcaagacatg gccgaaat ct aacaactgtc

SRt M R o T o T g 19 1d0grhat said eus

kary@‘aagdwm cce gt tcd ag@leam@tﬁtcagtphmﬂaag@lm gacgfgtalgty moss
gacgaage £a861 actgatt

Cell%t Sgaagcgg%lﬂc% t%g att%c% %2%9%% cagttc
ggcgaaggcc tgtgtctgga acatgggaag agggtcttct tgcactcgtc

13. b@@a@&%@d&mlr@cw%mmgﬂﬁtma diesgact sed in that

. , gaaaac caacc t 1440 t gtattt
s21d HOTE COREh So P Ghe R AT ot o 4 G daths. 1500
tccctaatcc ggacat gacc gccgctgtgc aggt gt t ggg aaaccacaat
I tacg -
R o encoar Sud coaang B8 oharacter
isedtinteheddhetdekgens gﬂ%féw&aw ter%t@g@ég%féd cCRRYERRor-
moned 680 2@t acgcat cgggaaactg acgattctct gcactggtgt
t cagactct c cggagaggcg 1740 gtgtcatgtt ctgagctctt
tttcgataag gtgctgttga agtccagaat aatggggtct 1800
ggattatcct ctggacggct ccgcttctgg tcgaaaaaat ttcatcccaa
aaaaggactt 1860 atctgttgac tgaaaatgtt taattgtggt
gaggattgca tgcagcgacg tcgtaaagat 1920 agggt gacaa
ggagcgttcc agagctcagc tcggggcatg ccccggcact ccctagcata
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t aaacat acc gggtggaatt tgtacccacc aggtcttgct cggtgtcccc
tgtgcccaag 2040 ctgttggctg cattgccctt gcgattcgag

WO gtogoagaga ttttagca 2088 <210> 27 <211> 500 <PAREPIOBN008580
<213> Physconmitrella patens;5400> 27 ggaacgaatt

tgtcgagctc tctggttctg ggtcgggtag cagtagettt gat ggtgagg
15. 60 fRehgdcagtorddhedebcansa %%%C%%a%lhﬁﬁﬁ@ﬁgg%b 14, charac-

terls% gctt%g@% %g]ggg:égggg ;éo gaatttqj{ﬁg}t at ga ttc of the

groupg@hy@azmmutneaﬂbttQMamrathgmgmﬂgmuagccgm@mudddmctaﬂxﬁqﬁantia

40 atattctgag tttctccgat acgaatagcg
and S%%%Ee%%%ct&?) éaacat ct gt aacggcagca 300 attgcgtcag

gtcaatcctc tcagattctt tcggtgettt tgtcgtaaac tagcettgatt
16. 3@@t%bﬁ§b@%%&61@@9%btﬁﬂ o%%tht%ngn%gﬂﬂa&Qﬁﬂ% character-

s SR DB SRR RS o

peptideapaatdyad agtntsdaingd

17. Use of an isolated nucleic acid molecule encoding an MEPR
according to any one of claims 1 to 10 for industrially produ-
cing a polypeptide, especially for providing recombinant cells
producing said polypeptide.

18. Use of an isolated nucleic acid molecule encoding an MEPR

according to any one of claims 1 to 10 for expression of a moss
polypeptide, the expression of said moss polypeptide being not

naturally controlled by said MEPR, especially for providing re-
combinant moss cells expressing said polypeptide.

19. Use of an isolated nucleic acid molecule encoding an MEPR
according to any one of claims 1 to 10 for screening and defin-

ing consensus sequences for expression promoting regions.

20. Use of an isolated nucleic acid molecule encoding an MEPR
according to any one of claims 1 to 10 for recombinant expres-
sion of postranslationally modifying proteins, especially for
the production of posttranslationally modified proteins.

21. Use of an isolated nucleic acid molecule encoding an MEPR
according to any one of claims 1 to 10 for in vitro expression
of recombinant proteins.

22. Use of an isolated nucleic acid molecule encoding an MEPR
according to any one of claims 1 to 10 for recombinant expres-
sion of metabolism modifying proteins.



